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Demographic Terms 

I CAGR (compound annual growth rate). Calculated 
using the formula: 

CAGR = 
'Value in year 1+n 

, Value in year 1 

civilian population. Resident population of the United 
States that does not include resident or overseas armed 
forces, merchant marines, or citizens living outside the 
United States. 

corporation. A self-perpetuating body set up as a busi
ness entity separate from its owners. This means that 
ownership is separate from management and incurs 
limited liability. 

desktop. Defined in Dataquest's desktop analyses as a 
potential location for a desktop information device. 

elementary grades. Elementary grades are classified 
through the school district. If the district covers kinder
garten through eighth grade, then up through eighth 
grade is considered elementary. If the district covers 
only through sixth grade, then only through sixth grade 
is considered elementary. 

enterprise. An aggregation of establishments that have 
common ownership. This definition includes a parent 
company plus aU of its subsidiaries and branches, as 
well as single establishments that have no financial 
links with other establishments. 

establishment. A single physical location where busi
ness activity is conducted, whether or not there are any 
financial links to other units. Establishments include 
independently owned and operated businesses as well 
as the headquarters, subsidiaries, and branches of 
larger firms. 

family. A group of two or more persons residing 
together who are related by birth, marriage, or 
adoption. 

household. A housing unit intended as separate living 
quarters. A household includes all persons, either 
related or unrelated, living in the unit. 

householder. The person in whose name the housing 
imit is owned or rented. The term is never applied to 
either husbands or wives in married-couple fiimilies, 
but relates only to persons in &milies maintained by 
either men or women without a spouse. 

information worker. An individual who is or will be a 
user of an automated desktop information device. 

median income. Indicates the value that divides the 
income distribution into two equal parts, one part hav
ing values above the median and the other having 
values below the median. 

nonfamily. A group of two or more persons residing 
together who are unrelated. 

occupational tenure. The cumulative number of years 
a person works in his or her current occupation, 
regardless of the number of employers, interruptions in 
employment, or times spent in other occupations. 

other four-year colleges. A school that places its 
primary emphasis on undergraduate education. A four-
year college can offer doctorate and professional 
degrees, but its graduate programs will not be as 
extensive as those of a university. 

participation rates. Represents the proportion of the 
population that is in the labor force. 

partnership. An association of two or more persons to 
carry on as co-owners of a business. Partners may be 
individuals, corporations, estates, trusts, or other part
nerships and may be actively or passively involved in 
business operations. 

secondary grades. Secondary grades are classified like 
elementary grades, by district. If the district covers 
eighth through twelfth grades, then grades eight 
through twelve aie considered secondaiy. Likewise, if 
the district covers grades nine through twelve, then 
only nine through twelve are considered secondary. 

sole proprietorship. A business that is fully owned and 
managed by a single individual. 

total population. Includes all citizens, armed forces 
personnel, and merchant marines of the United States 
living at home or abroad. 
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U.S. Demographics 

two-year colleges. A school that offers an associate vocational school. A school that offers a certification ^ 
degree, but not a baccalaureate degree. Two-year in a specialized profession but does not offer classes fl 
colleges are also called junior colleges. iq>plicable toward an associate or baccalaureate degree. 

university. A school that places its primary emphasis 
on graduate and professional education. Universities 
offer doctoral studies in numerous fields and support at 
least two professional programs. 

i 
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U.S. Demographics 

Education and Government Environments 

The evolution of demographic changes in the United States has profoundly affected American society. One significant 
factor that has caused major shifts in school enrollment is the alteration in the fertility rate of women. 

• The continuing effects of the baby boom (1946-1964) have caused enrollment at the elementary and secondary 
levels to: 

- Increase—1950s and 1960s 

- Decrease—1970s and early 1980s 

hicrease—Mid-1980s to late 1980s 

• Higher education (postsecondary) enrollment has also been affected. Enrollment has: 

Increased--Mid-1960s and 1970s 

Peaked—Mid-1980s 

- Increased—^Late 1980s 

• Changes in the enrollment of elementary and secondary schools reflect shifts in school-age population. As women 
started having more children in the early 1980s, the school-age population began to increase. 

• Enrollment in grades kindergarten through 8 will continue to increase well into the 1990s. However, enrollment in 
grades 9 through 12 is expected to decline through 1990, then begin to increase through 1997. 

• Although enrollment in elementary and secondary schools was decreasing in the 1970s, the number of teachers in 
public elementary and secondary schools increased. Part of the increase can be attributed to a greater number of 
teachers required to implement special and bilingual education programs and smaller class-size policies. The 
number of teachers declined in the late 1970s and early 1980s. After 1983, the number of classroom teachers 
reached an all-time high of 2.3 million in 1987. This number is expected to reach 2.6 million by 1997. 

• Although school-age population contributes to the enrollment of higher education institutions, the younger 
population is no longer the sole source of enrollment. 

• The traditional college-age population is between 18 and 24 years old. This group declined from 30.4 million in 
1981, to 27.4 million in 1987. This decline is expected to continue throughout most of the 1990s, reaching 
24.0 milUon in 1997. 

• There are several fectors influencing changes in enrollment. Some of these factors arc: 

- Economic conditions 

- Political and administrative decisions 

- Perceived value of a degree 

- Intrinsic value of higher education 

- College costs 

• Although the traditional college-age population is decUning, higher education enrollment wOl be supplemented by 
the increasing entrance of women, part-time, and older students. 

• Preparing students for their post-education work experience is critical. As the required skill level to perform basic 
job tasks escalates, the demand on the education system to provide a solid foundatior to meet these requirements is 
heightened. 

• The 1990s wiU be a time for the education system and the workplace to join together and take action to keep the 
skill level of the work force in step with the rapid changes in technology and skill requircments. 



U.S. Demographics 

In This Section g 

Tables E-1 through E-9 and G-1, and Rgure 1 provide a general overview of education and government statistics. 
Areas covered in this section are number of schools, enrollment, expenditures, and government employment. 
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U.S. Demographics 

Table E-1. Number of U.S. Schools, Student Enrollment, and Instructional Staff 

Elementary 

Public 

Private 

Secondary 

Public 

Private 

K-12 

Public 

Private 

Other 

Public 

Private 

Subtotal 

Higher Education 

Public 

Private 

Subtotal 

Total 

Schools 

59,311 

15,303 

20,758 

2,438 

2,179 

4,949 

1,000 

2,926 

108,864 

1,549 

1,908 

3,457 

112,321 

Percent 

52.8 

13.6 

18.5 

2.2 

NA 

NA 

NA 

NA 

96.9 

1.4 

1.7 

3.1 

100.0 

Student 
Enrollment 
(Thousands) 

28,818 

4,097 

11,505 

1,175 

NA 

NA 

NA 

NA 

45,595 

10,188 

2,899 

13,087 

58,682 

Percent 

49.1 

7.0 

19.6 

2.0 

NA 

NA 

NA 

NA 

77.7 

17.4 

4.9 

22.3 

100.0 

Instructional 
Staff 

(Thousands) 

1,336 

256 

1,003 

96 

NA 

NA 

NA 

NA 

2,691 

534 

221 

755 

3,446 

Percent 

38.8 

7.4 

29.1 

2.8 

NA 

NA 

NA 

NA 

78.1 

15.5 

6.4 

21.9 

100.0 

Note: Instructioaal staff for elementary and secondary educatitm lepresents teachers exclusively. 
Others includes special schools, vocational schools, and adult education schools. 
Columns may not add to totals shown because of rounding. 

NA = Not available 

Sknuce: Market Data Retrieval 
U.S. Department of Education, 
National Center for Education Statistics 
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Table E-2. Public School Systems and Student Enroliment by Enrollment-Size Class, 1988-1989 

Enrollment Size Number of Enrollment 
(Students) Systems Percent (Thousands) Percent 

0 

1 to 299 

300 to 599 

600 to 999 

1,000 to 2,499 

2,500 to 4,999 

5,000 to 9,999 

10,000 to 24,999 

25,000 or more 

Size Not Reported 

195 

3,984 

2,266 

1,813 

3.529 

1,907 

924 

473 

177 

108 

1.3 

25.9 

14.7 

11.8 

23.0 

12.4 

6.0 

3.1 

1.2 

0.7 

NA 

526 

1,010 

1,454 

5,860 

6,748 

6,546 

7,112 

11,233 

NA 

0 

1.3 

2.5 

3.6 

14.5 

16.7 

16.2 

17.6 

27.7 

0 

i 

Total 15,376 100.0 40,489 100.0 

Note: Emollments and numbers of schools should be regarded as approximatioDS only. 
These totals differ &om those in odier tables because this table represents data reported by 
school districts rather than by states. 
Columns may not add to totals shown because of rounding. 

NA = Not available 

Source; U.S. Department of Education, 
National Center for Education Statistics 

i 
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l^ble E-3. Student Enrollment at U.S. Colleges 

Ibtal 
Enrollment 

Actual 

1985 12,247 

U.S 

and 

i. Demographics 

Universities, 1985-1995 

Four-%ar 
Institutions 

7,716 

Two-Year 
Institutions 

4,531 

Percent 
Change 

0 

7 

Estimated 

1986 

1987 

12,397 

12,544 

7,753 

7,816 

4,644 

4,728 

1.2 

1.2 

Projected 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

12,557 

12,570 

12,585 

12,529 

12,408 

12,300 

12,201 

12.151 

7,878 

7,857 

7,862 

7,831 

7,756 

7,679 

7.605 

7,563 

4,679 

4,713 

4,723 

4,698 

4,652 

4,621 

4,596 

4,588 

0.1 

0.1 

0.1 

(0.2) 

(1.3) 

(2.3) 

(2.6) 

(2.1) 

Soorce: U.S. Department of Education, 
National Center for Education Statistics 
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Table £-4. Student Enrollment in Grades Kindergarten through 8 and 9 through 12 in Public and Private Elemen
tary and Secondary Schools, 1985-1995 (Thousands of Students) 

Year 

Actual 

1987 

Projected 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

Total 

K-12 

45,547 

45,522 

45,609 

46,092 

46,718 

47,366 

48,000 

48,635 

49,112 

Public and 

K-8 

32,101 

32,475 

32,904 

33,542 

34,031 

34,470 

34,792 

34,980 

35,110 

Private 

9-12 

13,446 

13,047 

12,705 

12,550 

12,687 

12,896 

13,208 

13,655 

14,002 

K-12 

40,200 

40,280 

40,337 

40,752 

41,306 

41,879 

42,444 

43,014 

43,442 

Public 

K-8 

27,983 

28,439 

28,807 

29,366 

29,794 

30,178 

30,460 

30,624 

30,738 

9-12 

12,217 

11,841 

11,530 

11,386 

11,512 

11,701 

11,984 

12,390 

12,704 

K-12 

5,347 

5,242 

5,272 

5,340 

5,412 

5,487 

5,556 

5,621 

5,670 

Private 

K-8 

4,118 

4,036 

4,097 

4,176 

4,237 

4,292 

4,332 

4,356 

4,372 

9-12 

1,229 

1,206 

1,175 

1,164 

1,175 

1,195 

1,224 

1,265 

1,298 

Source: U.S. Department of Education, 
National Center for Education Statistics 



Table E-S. Institutions of Higher Education by Control and Student Enrollment, 1987 

Student Enrollment 

Public InstsMians 
Less iMii 200 
200 to 499 
500 to 999 
I.OOO to 2,499 
2,500 to 4,999 
5,000 to 9.999 
10.000 to 19.999 
20.000 to 29,999 
30,000 or Mote 

SvlHotal 

Private Institutions 
Less than 200 
200 to 499 
500 to 999 
1,000 to 2,499 
2.500 to 4,999 
5,000 to 9,999 
10,000 to 19,999 
20,000 to 29,999 
30,000 or More 

Sut)totai 

Public and Private Institutioiis 
Less than 200 
200 to 499 
500 10 999 
1,000 to 2,499 
2.500 to 4,999 
5.000 to 9,999 
10.000 to 19,999 
20,000 to 29.999 
30.000 01 More 

Ibtal 

All Institutions 

Number 

7 
40 

131 
415 
319 
316 
220 

73 
28 

1.549 

400 
395 
393 
463 
14« 
68 
33 

5 
3 

1,908 

407 
435 
524 
878 
467 
384 
253 

78 
31 

3.457 

Enrollment 

(Thousands) 

1 
15 

100 
713 

1.137 
2,208 
2,998 
1,741 
1,063 

9,976 

41 
133 
284 
716 
509 
465 
424 
125 
95 

2,792 

42 
148 
384 

1.429 
1,646 
2,673 
3,422 
1,866 
1,158 

12.768 

Universities 

Number 

0 
0 
0 
0 
1 
7 

30 
34 
22 

94 

0 
0 
0 
0 
6 

24 
24 

5 
3 

62 

0 
0 
0 
0 
7 

31 
54 
39 
25 

156 

Enrollment 

(Thousands) 

0 
0 
0 
0 
5 

59 
452 
832 
841 

2,189 

0 
0 
0 
0 

25 
183 
313 
125 
95 

741 

0 
0 
0 
0 

30 
242 
764 
957 
937 

2,930 

Other Four-Year Colleges 

Number 

1 
11 
29 

107 
103 
134 
91 
18 
2 

4% 

283 
235 
307 
423 
139 
43 

7 
0 
0 

1,437 

284 
246 
336 
530 
242 
177 
98 
18 
2 

1.933 

Enrollment 

(Thousands) 

0 
4 

23 
189 
376 
930 

1.222 
430 

71 

3,245 

29 
79 

224 
654 
473 
275 

82 
0 
0 

1.816 

29 
83 

248 
843 
849 

1,204 
1.304 

430 
71 

5,061 

Souice: 
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Table E-6. Expenditures of U.S. Schools, 1986 (Millions of Dollars) 

Type of School Expenditures Percent 

Public Hementaiy and Secondaiy 

Instruction 

Support Services 

Noninstruction 

Total, Elementary and Secondary 

89.559 

51,905 

5,125 

146,589 

61.1 

35.4 

3.5 

100.0 

Higher Education 

Public Institutions 

Instruction 

Research 

Public Service 

Academic Support 

Student Services 

Institutional Support 

Operation and Maintenance 

Scholarships and Fellowships 

Others 

Subtotal 

21,881 

5,705 

2,516 

4,694 

2,922 

5,667 

5,177 

1,576 

13,057 

63,195 

34.6 

9.0 

4.0 

7.4 

4.6 

9.0 

8.2 

2.5 

20.7 

100.0 

Private Institutions 

Instruction 

Research 

Public Service 

Academic Support 

Student Services 

Institutional Support 

Operation and Maintenance 

Scholarships and Fellowships 

Others 

9,151 

2,732 

604 

1,974 

1,641 

3,684 

2,428 

2,584 

9,543 

26.6 

8.0 

1.8 

5.7 

4.8 

10.7 

7.1 

7.5 

27.8 

Subtotal 34,341 100.0 

Total, Higher Education 97,536 

Total 244,125 
Source: U.S. Department of E<laciition, 

National Center for Education Statistics 
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Table E-7. Ratio of Students to Microcomputers in Public Schools 

School Year 

Grade Level 1985-86* 1986-87* 1987-88 1988-89 1989-90 

11 

Elementary 

Junior High 

Senior High 

Total 

55.3 

41.6 

37.9 

45.5 

43.7 

32.9 

31.1 

36.5 

36.8 

27.6 

26.3 

30.8 

32.4 

23.8 

22.8 

26.9 

28.0 

22.0 

20.5 

24.1 

Note: Ibtal repiesents all public schools including K-12, but excluding schools of special educadcn. 
Data aie preliminaiy 

*Data collection was timited to those schools with a miciDcomputei: 

Source: Market Data Retrieval 
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Table E-8. Installed Base of Microcomputers in Public Elementary and Secondary Schools by Manufiacturer and 
School %ar i 

Manuiacturer 

Apple 

Ttody-Radio Shack 

Commodore 

IBM 

Others 

Total 

1985-86 

460,900 

139,000 

116,300 

42,100 

84,300 

842,600 

1986-87 

632,900 

155,800 

130,900 

68,200 

94,100 

1,081,900 

School Year 

1987-88 

783,400 

171,900 

140,400 

108,900 

107,600 

1,312,200 

1988-89 

930,600 

178,200 

141,600 

147,700 

124,900 

1,523,000 

1989-90 

1,072,000 

183,000 

138,000 

189,000 

125,000 

1,707,000 

Source: Market Data Retrieval 

i 

i 
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Table E-9. Microcomputers for Student Instruction in Elementary and Secondary Schools, 1986-1988 

"Sfear 

Number of Schools 

Junior Senior 
All Elementary High High 

Percent with Microcomputers 

Junior Senior 
All Elementary High High 

1986 

1987 

1988 

80.5 

80.6 

80.8 

50.7 

50.9 

51.0 

9.7 

9.7 

9.8 

15.1 

15.0 

15.0 

95.6 

96.4 

97.1 

94.9 

96.0 

96.8 

98.5 

98.6 

98.8 

98.7 

99.0 

99.1 

Soiuce: Market Data Retrieval 
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Figure 1. Installed Base of Microcomputers in School for School l^ar, 1989-1990 

D00SS93-1 

Commodore 
8 . 1 % 

Source: Market Data Retrieval 
Dataquest 
June 1990 
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Table G-1. Federal, State, and Local Government Employment by Industry Sector, 1988 

SIC Category Employees 

15 

Construction 

Manufacturing 

Transportation and Public Utilities 

Retail Trade 

Services 

Hospitals 

Social Services 

Amusement and Recreation 

Educational 

Elementary and Secondary 

Colleges and Universities 

Public Administration 

U.S. Postal Service 

188,500 

126.039 

480,541 

80,655 

8,503,458 

1,253,829 

285,018 

138,445 

5,525,277 

5,087.240 

1,250,769 

6,098,305 

834.673 

Total 16.312.171 

Somce: U.S. Depaitment of Laboi; 
Bureau <rf Labw Statistics 
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Households and Population 

The phrase "traditional nuclear family" is rapidly becoming a sociological tenn describing the past in American 
society. As the new decade begins, the movement a w ^ from the two-pamit, one-income femily with children shall 
continue. This transition time will give rise to an increase in nonfamily, single-parent households, and dual-income 
marriages without children. 

• The percentage of households composed of a married couple with children in the home is 26 percent, down from 
31 percent in 1980. 

• The fastest growing household classification is people living with nonielatives. Although the number of households 
of this type has increased, it accounts for only 5 percent of total households. 

• The overall number of households has grown steadily for decades. In 1910, there were 20.3 million households, 
increasing in number to 92.8 million in 1989. 

• In 1989, 16.5 percent of all family households were maintained by women without a husband present, compared 
with 9.2 percent in 1950. Two contributing Actors to this increase are: 

- A greater number of women paiticipating in the work force 

- A higher incidence of divorce than ever before 

• The median age for first marriages is getting older. In the late 1980s, the median age for women getting married 
for the first time was 23.6 and 26.0 for men. These ages compare with the 1950s, when the median age for first 
marriages was 20.1 and 22.5 for women and men, respectively. The rise in median age for first marriages will 
have impUcations on initial and lifetime fertility rates and marriage dissolution. Those couples who are older at the 
time of their first marriage have fewer children bom and a lower incidence of divorce. 

• Almost one-fourth of family households with children are maintained by a single parent. 

• Nearly 9 out of 11 children living with a single parent are with their mothers. Unfortunately, maity women in this 
circumstance have lower than average incomes. Subsequently, children raised in poverty are at higher risk of low 
educational attainment, more fiequent crime involvement, and out-of-wedlock childbearing. 

• The current social patterns in childbearing point to the continuation of small family units as the norm for the 
nineties. 

• Five states have grown by at least 10 percent since 1985. These increases are significantiy higher than the national 
rate of 4 percent. The five states are: 

- Nevada—18 percent 

- Arizona—12 percent 

- Florida and New Hampshire—11 percent 

- California—10 percent (Overall growth in California—2.1 million—accounted for more than one-fourth of 
the entire nation's growth since 1985.) 

• Rebounding fiom a slight decline in the early 1980s, the East North Central States (such as Michigan and Ohio) 
experienced population increases in the second half of the decade. 

• West Viiginia, Kentucky, Mississippi, and the District of Columbia all experienced either slow growth or 
population declines in the mid-1980s to late 1980s. 

I 
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In This Section 

Figures 2, 3, and 4, and Tkbles H-1 through H-4 and P-1 through P-8 provide a detailed overview <rf the 
U.S. population and household demographics. 
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Figure 2. U.S. Census Regions and Divisions 
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Source: U.S. Department of Commerce 
Bureau of the Census 
Dataquest 
June 1990 

i 

i 

i 
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Table H-1. Number of U.S 

¥air 

Households (Millions) 

CAGR (%) 

Persons per Household 

. Households and 

1985 

86.8 

1.6 

2.69 

1986 

88.4 

1.8 

2.67 

Average Household Size 

1987 

89.5 

1.2 

2.66 

1988 

91.1 

1.8 

2.64 

1989 

92.8 

1.9 

2.62 

1990 

94.2 

1.7 

2.60 

Estimated 

1995 

100.3 

1.3 

NA 

2000 

105.9 

1.2 

2.48 

NA = Not available Source: U.S. Depaitmenl of Conuneice, 
Bureau of Oie Census 

\ 
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Table H-2. Income Distribution of U.S. Households, 1988 

i 
Income 

Households 
(Thousands) Percent 

Less than $5,000 

$5,000 to $9,999 

$10,000 to $14,999 

$15,000 to $19,999 

$20,000 to $24,999 

$25,000 to $29,999 

$30,000 to $34,999 

$35,000 to $39,999 

$40,000 to $49,999 

$50,000 to $74,999 

$75,000 or More 

5,737 

10,006 

9,516 

9,126 

8,184 

7,891 

6,984 

6,414 

9,638 

12,455 

6,877 

6.2 

10.8 

10.3 

9.8 

8.8 

8.5 

7.5 

6.9 

10.4 

13.4 

7.4 

Total 92,828 100.0 

Median Income 

Mean Income 

$27,225 

$34,017 

Souice: U.S. Department of Commeice, 
Buieau of fbe Census 

i 

i 



Table H-3. Average U.S. Household Size 

Type of Household 

U.S. Demographics 

Persons per Household 

1986 1987 1988 1989 

21 

All Households 2.67 

Family Households 3.28 

Maiiied Couple Households 3.32 

Male Householdei; No Wife 2.94 

Female Householder, No Husband 3.11 

2 

NonfamUy Households 1.21 

Male Householder 1.33 

Female Householder 1.13 

2.66 

3.22 

3.27 

2.88 

3.09 

1.22 

1.34 

1.13 

2.64 

3.21 

3.25 

2.92 

3.08 

1.22 

1.33 

1.13 

2.62 

3.16 

3.23 

2.75 

2.95 

NA 

NA 

NA 

Runily households consist of people related to the householder by Uith, marriage, or adoption. 
Nonfamily households consist of a person living alone or a householder living with people unrelated 
by birth, marriage, or adoption. 

NA = Not available 

Source: U.S. Depaitment of Commerce, 
Bureau of the Census 
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Table H-4. U.S. Households by Region (Thousands of Households) 

Region 

Northeast 

Midwest 

South 

West 

Total 

1988 
Households 

19,137 

22,402 

31,048 

18,480 

91,067 

Pbrcent 

21.0 

24.6 

34.1 

20.3 

100.0 

1989 
Households 

19,158 

22,719 

31,962 

19,078 

92,917 

Percent 

20.6 

24.5 

34.4 

20.5 

100.0 

CAGR 

0.11 

1.42 

2.94 

3.24 

MM 

Note: Columns may not add to totals shown because of rounding. 

i 

Souice: U.S. Department of Commerce, 
Bureau of the Census 

i 

i 
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> 

Table P-1. Fbpulation of the United States, 

Biqmlation 

CAGR (%) 

1987 

244,425 

1.39 

Actual 

1988 

246,048 

0.66 

1987-2000 (Thousands of Fbople) 

1989 

248,241 

0.89 

1991 

252,502 

0.85 

Elstimated 

1994 1997 

258,338 

0.76 

263,543 

0.67 

2000 

268,266 

&m 
Source: U.S. Depaitment of Commerce, 

Buxeau of tbs Census 
Dataquest 
June 1990 
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Table P-2. Distribution of U.S. Population by Age (Percent) 

Age 

Less than 10 Yeats 

10-19 Years 

20-29 Years 

30^t4 Years 

45-64 Years 

65 Years and Over 

Actual 

1989 

14.7 

14.0 

16.4 

23.7 

18.7 

12.5 

100.0 

1991 

14.6 

13.7 

15.7 

24.6 

18.7 

12.7 

100.0 

1994 

14.2 

13.9 

14.4 

24.7 

19.9 

12.9 

100.0 

Estimated 

1997 

13.7 

14.2 

13.5 

24.4 

21.2 

13.0 

100.0 

2000 

13.0 

14.3 

13.2 

23.6 

22.9 

13.0 

100.0 

Souice: U.S. Department of Commerce, 
Bureau of the Census 
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Figure 3. Actual and Estimated Distribution of U.S. Population by Age 
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Source: U.S. Department of Commerce 
Bureau of the Census 
Dataquest 
June 1990 
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I^ble P-3. TDP 50 Metropolitan Statistical Areas, 1988 

Rank Name 
Population 

(Thousands) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

New York - Northern New Jersey - Long Island, NY - NJ - CT 
Los Angeles - Anaheim - Riverside, CA 
Chicago - Gary - Lake County, IL - IN - WI 
San Francisco - Oakland - San Jose, CA 
Philadelphia - Wilmington - Trenton, PA - NJ - DE - MD 
Detroit - Arm Arbor, MI 
Boston - Lawrence - Salem, MA - NH 
Dallas - Fort Worth, TX 
Washington, DC - MD - VA 
Houston - Galveston - Brazoria, TX 
Miami - Fort Lauderdale, FL 
Qeveland - Akron - Lorain, OH 
Atlanta, GA 
St. Louis, Mo - IL 
Seattle - "Ikcoma, WA 
Mirmeapolis - St. Paul, MN - WI 
San Diego, CA 
Baltimore, MD 
Pittsburgh - Beaver Valley, PA 
Phoenix, AZ 
Tampa - St. Petersburg - Clearwater, FL 
Denver - Boulder, CO 
Cincinnati - Hamilton, OH - KY - IN 
Kansas City, MO - KS 
Milwaukee - Racine, WI 
Portland - Vancouver; OR - WA 
Sacramento, CA 
Norfolk - ^jpnia Beach - Newport News, V\ 
Columbus, OH 
San Antonio, TX 
New Orleans, LA 
Indian^mlis, IN 
BufEalo - Niagara Falls, NY 
Providence - Pawtucket - Fall River, RI - MA 
Charlotte - Gastonia - Rock Hill, NC 
Hartford - New Britain - Middletown, CT 
Salt Lake City - Ogden, UT 
Rochester, NY 
Memphis, TN - AR - MS 
Nashville, TN 
Orlando, FL 
Louisville, KY 
Oklahoma City, OK 
Dayton - Springfield, OH 
Greensboro - Winston-Salem - High Point, NC 
Birmingham, AL 
Jacksonville, FL 
AlbaiQ' - Schenectady - Troy, NY 
Richmond - Petersburg, \A 
Honolulu. HI 

18,120,200 
13,769,700 
8,180,900 
6,041,800 
5,963,300 
4,620,200 
4,109,900 
3,766,100 
3,734,200 
3,641,500 
3,000,500 
2,769,000 
2,736,600 
2,466,700 
2,420,800 
2.387,500 
2,370,400 
2,342,500 
2,284,100 
2,029,500 
1,995,100 
1,858,000 
1,728,500 
1,575,400 
1,571,700 
1,414,200 
1,385,200 
1,380,200 
1,344,300 
1,323,200 
1,306,900 
1,236,600 
1,175,600 
1,125,400 
1,112,000 
1.067,600 
1,065,000 

980,100 
979.300 
971.800 
971,200 
967,000 
963.800 
948,000 
924,700 
923,400 
898,100 
850,800 
844,300 
838.500 

Souice: U.S. Department of Commeice, 
Buieau of tbe Census 



•Eable P-4. 100 Largest U.S. Cities, 1988 

Rank 

U.S. Demographics 

City 
Population 

(Thousands) 

27 

1 New York. NY 7,353 
2 Los Angeles, CA 3,353 
3 Chicago, IL 2,978 
4 Houston, TX 1,698 
5 Riiladelphia, PA 1,647 
6 San Diego, CA 1,070 
7 Detroit, MI 1,036 
8 DaUas, TX 987 
9 San Antonio, TX 941 

10 Phoenix, AZ 924 
11 Baltimore, MD 751 
12 San Jose, CA 738 
13 San Francisco, CA 732 
14 Indianapolis, IN 727 
15 Memphis, TN 645 
16 Jacksonville, FL 635 
17 Washington, D.C. 617 
18 Milwaukee, WI 599 
19 Boston, MA 578 
20 Columbus, OH 570 
21 New Orleans, LA 532 
22 Qeveland, OH 521 
23 m Paso, TX 511 
24 Seattle, WA 502 
25 Denver, CO 492 
26 Nashville-Davidson, TN 481 
27 Austin, TX 465 
28 Kansas City, MO 439 
29 Oklahoma City, OK 434 
30 Fbrt Worth, TX 427 
31 Atlanta, GA 420 
32 Portland, OR 418 
33 Long Beach, CA 415 
34 St. Louis, MO 404 
35 Tucson, AZ 386 
36 Albuquerque, NM 378 
37 Honolulu, HI 376 
38 Pittsburgh, PA 375 
39 Miami, FL 371 
40 Cincinnati, OH 370 
41 Tulsa, OK 368 
42 Charlotte, NC 368 
43 Virginia Beach, VA 365 
44 Oakland, CA 357 
45 Omaha, NE 353 
46 Minne^olis, MN 345 
47 Toledo, OH 341 
48 Sacramento, CA 338 
49 Newark, NJ 314 
50 Buffalo, NY 314 
51 Fresno. CA 307 

(Caattaned) 
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liable p-4 (Continued). 100 Largest U.S. Cities, 1988 

Rank City 
Population 

(Thousands) 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

Wichita, KS 
Norfolk, VA 
Colorado Springs, CO 
Louisville, KY 
Tampa, FL 
Mesa, AZ 
Binningham, AL 
Corpus Christi, TX 
St. Paul, MN 
Arlington, TX 
Anaheim, CA 
Santa Ana, CA 
St. Petersburg, FL 
Baton Rouge, LA 
Rochester, NY 
Lexington-FiQrette, KY 
Akron, OH 
Aurora, CO 
Anchorage, AK 
Shreveport, LA 
Jersey City, NJ 
Richmond, V\ 
Riverside, CA 
Las Vegas, NV 
Mobile, AL 
Jackson, MS 
Montgomery, AL 
Des Moines, lA 
Stockton, CA 
Lubbock, TX 
Lincoln, NE 
Huntington Beach, CA 
Raleigh, NC 
Grand Rapids, MI 
Yonkers, NY 
Greensboro, NC 
Garland, TX 
Little Rock, AR 
Fort W^ne, IN 
Madison, WI 
Dayton, OH 
Columbus, GA 
Knoxville, TN 
Spokane, WA 
Fremont, CA 
Amarillo, TX 
Tacoma, WA 
Chattanooga, TN 
Hialeah, FL 

295 
286 
283 
282 
282 
280 
277 
261 
259 
257 
245 
240 
235 
235 
230 
226 
222 
219 
218 
218 
218 
213 
211 
211 
209 
201 
194 
193 
191 
188 
188 
187 
187 
185 
183 
182 
180 
180 
180 
178 
178 
178 
172 
171 
166 
166 
164 
163 
162 

Souice: U.S. Depaitment of Commeice, 
Bureau of tbe Census 
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Table P-5. Summary of U.S. Civilian Population By Labor Force Status, 1989 

Civilian Noninstitutional Population Under 16 'Ifeats 

Population 
(Thousands) 

57,038 

Civilian Noninstitutional Population 16 Yeais and Over 

Civilian Labor Force 

Employed 

Nonagricultural Industries 

Wage and Salary Workers 

Private Houseliold Workers 

Goverrunent 

Others 

Self-Employed Workers 

Unpaid Family Workers 

Subtotal 

1,112 

17,637 

87,568 

8,692 

282 

115,291 

Agricultural 

Wage and Salary A^rkers 

Self-Employed Workers 

Unpaid Family Workers 

1,682 

1,417 

132 

Subtotal 

Total 

Unemployed 

Total 

3,231 

118,523 

6,594 

125,117 

Not in Labor Force 

Keeping House 

Going to School 

Unable to Work 

Other Reasons 

27,252 

7,454 

3.487 

24,966 

Subtotal 

Total 

63,158 

188,275 

Institutionalized Population 2,928 

Civilian Population 248,241 

Note: Civilian population figure does not include aimed finces or institutionalized population under 16 jieais. 
Noninstitutional population under 16 years as of July 1, 1988. 

Source: U.S. Department of Laboi; 
Bureau of Labor Statistics 
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Table P-6. U.S. Census 

Northeast Region 

New England Division 
Maine 
New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 

Middle Atlantic Division 
New York 
New Jersey 
Pennsylvania 

Regions and Divisions 

Midwest Reg 

East North Central 
Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 

West North Central 
Minnesota 
Iowa 
Missouri 
North Dakota 
South Dakota 
Nebraska 
Kansas 

U.S. Demographics 

ion 

Division 

Division 

South Region 

South Atlantic Division 
Delaware 
Maryland 
District of Columbia 
Virginia 
West Virginia 
North CaroUna 
Maryland 
Georgia 
Florida 

East South Central Division 
Kentucky 
Tennessee 
Alabama 
Mississippi 

West South Central Division 
Arkansas 
Louisiana 
Oklahoma 
Texas 

West Region 

Mouittain Division 
Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Pacific Division 
Washington 
Oregon 
California 
Alaska 
Hawaii 

i 

Souice: U.S. Department of Commeice, 
Buieau of the Census 

i 

i 
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Figure 4. Distribution of U.S. Population by Census Divisions 

Northeast 
Region 
20.6% 

0006883-^ Source: U.S. Department of Commerce 
Bureau of the Census 
Dataquest 
June 1990 
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Table P-7. U.S. Population by Region and Division (Thousands) 

Noitheast Region 

New England Division 

Middle Atlantic Division 

Subtotal 

Midwest Region 

East North Central Division 

West North Central Division 

Subtotal 

South Region 

South Atlantic Division 

East South Central Division 

West South Central Division 

Subtotal 

West Region 

Mountain Division 

Pacific Division 

Subtotal 

Total 

Note: Columns may not add to totals shown because 

1989 

13,047 

37,726 

50,773 

42,298 

17.851 

60,149 

43,115 

15,406 

27,002 

85,523 

13,513 

38,283 

51,796 

248,241 

of loundmg. 

Percent 

5.3 

15.2 

20.5 

17.0 

7.2 

24.2 

17.4 

6.2 

10.9 

34.5 

5.4 

15.4 

20.9 

100.0 

1990 

12,733 

35,690 

48,423 

42,372 

17,894 

60,266 

43,144 

16,121 

28,328 

87,593 

15,404 

37,516 

52,920 

249,202 

Souice: 

Percent 

5.1 

14.3 

19.4 

17.0 

7.2 

24.2 

17.3 

6.5 

11.4 

35.1 

6.2 

15.1 

21.2 

100.0 

U.S. Itepaitment of Commeice. 
Bureau of the Census 

Dataquest 
June 1990 
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Table P-8. U.S. Population by Census Regions, Divisions, and States 

Region 
Population 

(Thousands) Percent 

Northeast Region 

New England Division 

Maine 

New Hampshire 

Vermont 

Massachusetts 

Rhode Island 

Connecticut 

Subtotal 

Middle Atlantic Division 

New Yoik 

New Jersey 

Pennsylvania 

Subtotal 

1,222 

1,107 

567 

5,913 

998 

3,239 

13,046 

17,950 

7,736 

12,040 

37,726 

0.5 

0.4 

0.2 

2.4 

0.4 

1.3 

5.3 

7.2 

3.1 

4.9 

15.2 

Midwest Region 

East North Central Division 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Subtotal 

West North Central Division 

Minnesota 

Iowa 

Missouri 

Nordi Dakota 

South Dakota 

Nebraska 

Kansas 

Subtotal 

10,907 

5,593 

11,658 

9,273 

4,867 

42,298 

4.353 

2,840 

5,159 

660 

715 

1,611 

2,513 

17,851 

4.4 

2.3 

4.7 

3.7 

2.0 

17.0 

1.8 

1.1 

2.1 

0.3 

0.3 

0.6 

1.0 

7.2 

(Cmtfmued) 



34 U.S. Demographics 

Table P-8 (Continued). U.S. Population by Census Regions, Divisions, and States 

Population 
Region (Thousands) Percent 

South Region 

South Atlantic Division 

Delaware 

Maryland 

District of Columbia 

Virginia 

West Virginia 

North Carolina 

South Carolina 

Gteorgia 

Florida 

673 

4,694 

604 

6,098 

1,857 

6,571 

3,512 

6,436 

12,671 

0.3 

1.9 

0.2 

2.5 

0.7 

2.6 

1.4 

2.6 

5.1 

Subtotal 43,116 17.4 

East South Central Division 

Kentucky 

Tennessee 

Alabama 

Mississippi 

3,727 

4,940 

4,118 

2,621 

1.5 

2.0 

1.7 

1.1 

Subtotal 15,406 6.2 

West South Central Division 

Arkansas 

Louisiana 

Oklahoma 

Texas 

2,406 

4,382 

3,224 

16,991 

1.0 

1.8 

1.3 

6.8 

Subtotal 27,003 10.9 

West Region 

Mountain Division 

Montana 

Idaho 

Wyoming 

Colorado 

New Mexico 

Arizona 

Utah 

Nevada 

806 

1,014 

475 

3,317 

1,528 

3,556 

1,707 

1,111 

0.3 

0.4 

0.2 

1.3 

0.6 

1.4 

0.7 

0.4 

Subtotal 13,514 5.4 

(Continaed) 
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) 

Table P-8 (Continued). U.S. Population by Census Regions, Divisions, and States 

Region 
Population 

(Thousands) Percent 

West Region (Continued) 

Pacific Division 

Washington 

Oregon 

Califoinia 

Alaska 

Hawaii 

4,761 

2,820 

29,063 

527 

1,112 

1.9 

1.1 

11.7 

0.2 

0.4 

Subtotal 38,283 

Total 248,241 

15.4 

100.0 

Note: Includes anned forces residing in each state. Columns may 
not add to totals shown because of rounding. 

Source: U.S. Department of Commerce, 
Bureau of the Census 

Dataquest 
lime 1990 
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Business 

The business sector of the U.S. economy is faced with responding to a multitude of high-impact trends occurring 
simultaneously in our society. The production orientation of American business is transforming into a service-
providing firamework. As the structure of business is rebuilt, a new set of challenges await businesses in the nineties. 

• Over the next decade, service-producing industries are projected to reach 79.0 percent of all nonfarm wage and 
salary jobs, compared with 75.9 percent in 1988. 

• Employment within the services segment of service-producing industries will account for nearly one-half of all 
new jobs added over the next 10 years. 

• In health and business services alone, employment is expected to reach 18 million by the year 2000. The fastest 
growing business service industry will be computer services. The business starts of coiiq>uter-related services have 
been increasing at an accelerating level. 

• The installation of automatic processing equipment in industries such as food production and automotive 1ms raised 
productivity levels while reducing employment. 

• Increased demand for printed material has augmented growth in both employment in this field and the establish
ment of new smaU firms. Printing and publishing is one of the few manu&cturing sectors where growth has 
increased to accommodate these new opportunities. 

• Strong migration to westem states such as Nevada, Arizona, and California has spawned opportunities. The market 
for opening new businesses in response to this population movement is widening. 

• The results of The Dun & Bradstreet Corporation's Dun's 5000 Survey show that 40.9 percent of the companies 
surveyed expect to increase capital spending in 1990 over their 1989 level. This is a positive economic 
development in light of rising interest rates. 

• Capital equipment expenditures, within the information industry sector, are less dependent on interest rates 
because of the pace of technological change. The average life-cycle of a computer is shorter than that of a turbine, 
tractor, or desk. 

• There is a strong correlation between the size of the company and plans to increase capital spending. Over half of 
the companies with greater than 10,000 enq)loyees plan to increase capital equipment expenditures. Only 31.7 
percent of the companies with less than 20 employees plan to spend more. 

• The implementation of technologically advanced equipment in the worlqjlace will foster a continued need for 
businesses to train and retrain existing eiiq>Ioyees. 

In This Section 

Tables B-1 through B-5 and Figures 5 through 7 provide a detailed overview of the overall composition of U.S. 
business. 

i 



Tkble B-1. Distribution of U.S. Establishments by Detailed Industry Sector and Employment-Size Class, 1990 

Industry Sector 0-9 10-19 

Number of Establishments by Employment-Siz 

20-49 50-99 100-499 500-999 

Agricnltuic, Borcstry, Fisheries 

Agriculbiia] PiDducdoa 

Agricoltural Serrices 

Forestry 

Hahing, Hunting, and TiqifHiig 

Subtotal 

Percent 

Mining 

Oil and Gas Extraction 

Other Miniqg 

Snbtotal 

PbicenI 

206,669 7,775 4,473 1,154 743 52 

85,386 6,648 2,965 704 360 19 

3,213 274 159 47 48 10 

2,315 174 103 29 6 0 

297,583 

92.0 

14,871 

4.6 

7,700 

2.4 

29,653 

8,180 

37,833 

73.4 

4,176 

1997 

6,173 

12.0 

2,852 

1756 

4,608 

8.9 

1,934 

0.6 

876 

579 

1,455 

2.8 

1,157 

0.4 

587 

675 

1,262 

2.4 

81 

0 

58 

91 

149 

0.3 

Contract Construction 

General Contiactois and Builders 

Heavy Construction Contractors 

Special Trade Contractors 

271,208 20,894 11,356 2,900 1,458 58 

30,870 6,306 5,114 1,946 1,197 60 

432,107 42,268 24,537 6,060 2,563 54 

Subtotal 

Rirccnt 

734,185 

85.3 

69,468 

8.1 

41,007 

4.8 

10,906 

1.3 

5,218 

0.6 

172 

0 

Manufacturing 

Food and Kindred Products 

Tobacco Manu&ctures 

Tfcxtile Mill Products 

Apparel and Other Textile Products 

Lumber and W)od Products 

15,565 

97 

5,805 

16,668 

30.805 

4,852 5,142 2,888 3,704 488 

29 28 32 63 10 

1,612 1,894 1,127 1,743 309 

4,061 4,438 2.613 3.028 261 

5.713 4.693 1,94^ 1,527 84 



Tbble B-1 (Continued). Distribution of U.S. Establishments by Detailed Industry Sector and Employment-Size Class, 1990 

Indu^ry Sedor 0-9 10-19 

Number of Establishments by Employment-Size 

20-49 50-99 100-499 500-999 

Manu&cturing (Continued) 

Furniture and FUtuiejs 

Paper and AUied Products 

Printing and Publishing 

Chemicals and Allied Products 

Petroleum and Coal Products 

Rubber and Miscellaneous Plastics Products 

Leather and Leather Products 

Stone, Qay, and Glass Products 

Primary Metal Industries 

Fabricated Metal Products 

Machineiy, except Electrical 

Electric and Elecnnnic Equipment 

Ttansportation Equipment 

Instruments and Related Pniducts 

Miscellaneous Manu&ctuiing Industries 

Subtotal 

Percent 

ll.CMl 

2,708 

76,496 

10,881 

2,167 

7,861 

2,336 

14,065 

4,497 

24,325 

52,140 

14,118 

10,623 

10,972 

27,242 

340,412 

58.6 

1,653 

13,677 

111,081 

8,778 

10,293 

497 

39,418 

2,599 

1,326 

12,146 

3,780 

621 

2,812 

455 

3,781 

1,834 

8,292 

13,206 

4,269 

2,461 

2,943 

4,079 

80,871 

13.9 

409 

3,902 

17,206 

1,177 

1,864 

182 

5,854 

2,353 

1,958 

8,673 

3,810 

611 

3,555 

469 

3,411 

2,158 

8,718 

10,872 

4,754 

2,414 

2,794 

3,187 

75,932 

13.1 

415 

3,991 

13,570 

940 

1,803 

163 

2,794 

1,179 

1,327 

3,463 

1,916 

265 

2,238 

278 

1,353 

1,226 

4,086 

4,311 

2,647 

1,321 

1,418 

1,276 

36,910 

6.4 

208 

1,530 

4,542 

300 

808 

58 

741 

1,239 

1,891 

2,791 

2,086 

343 

2,283 

377 

1,262 

1,586 

3,361 

3,829 

3,677 

1,976 

1,683 

966 

39,415 

6.8 

364 

905 

2,737 

265 

642 

41 

495 

129 

169 

260 

335 

60 

160 

39 

145 

215 

219 

466 

612 

349 

255 

80 

4,645 

0.8 

73 

72 

199 

20 

78 

3 

42 

'nansportarion, Communicatioi^ flti3ttii)is 

Railroad Transportation 

Local and Interurban Passca^ ]&«i»|ĵ tatLE!jtt 

Trucking and Waiehousirig 

Water Transportation 

Transportatian by Air 

Pipe Lines, except Natural Gas 

Transportation Services 



Table B-1 (Continued). Distribution of U.S. Establishments by Detailed Industry Sector and Employment-Size Class, 1990 

Industry Sector 0-9 10-19 

Number of Establishments by Employment-Size 

20-49 50-99 100-499 500-999 

Transportation, Communications, Utilities 

(Continued) 

Communication 

Telephone 

Telegr^h 

Broadcasting 

, Others 

Electric, Gas, and Sanitary Services 

Subtotal 

Percent 

Retail Trade 

Building Materials and Gaiden Supplies 

General Merchandise Stores 

Department Stores 

Others 

Food Smres 

Grocery Stores 

Others 

Automotive Dealers and Service Stations 

New and Used Car Dealers 

5,644 

857 

4,347 

6,416 

19,632 

222,293 

68.9 

2,139 

134 

3,608 

1,416 

4,557 

42,448 

13.2 

1,837 

57 

3,049 

1,229 

4,386 

34,234 

10.6 

880 

19 

835 

425 

2,189 

12,535 

3.9 

951 

31 

521 

475 

1,799 

9,226 

2.9 

168 

1 

16 

39 

259 

970 

0.3 

99,721 11,764 5,653 1,440 526 11 

3,453 

29,702 

36,435 

57,540 

13,516 

1,644 

3,505 

17,557 

6,348 

8,129 

2,769 

1,813 

15,628 

2,603 

13.818 

3,458 

873 

9,472 

377 

6,547 

7,784 

592 

5,823 

126 

1,711 

285 

41 

86 

9 

0 

Wholesale Trade 

Durable Goods 

Nondurable Goods 

Subtotal 

Percent 

333,253 

188,211 

521,464 

77.0 

56,051 

29,225 

85,276 

12.6 

31,782 

18,292 

50,074 

7.4 

7,364 

5,480 

12,844 

1.9 

3,438 

3,282 

6,720 

1.0 

169 

209 

378 

0.1 



Table B-1 (Continued). Distribution of U.S. Establishments by Detailed Industry Sector and Employment-Size Class, 1990 

Industry Sector 

Retail Trade (Ce»itiDued) 

Used Car Dealers 

Auto and Home Supply 

Gasoliju Service Stations 

Others 

Appatel and Accessory Stores 

Fumitore and Home Furnishings Stores 

Household Appliances Stores 

Radio, TV, and Music Stares 

Others 

Eating and Drinkiiig Places 

Miscellaneous Retail 

Drog Stores 

Liquor Stores 

Used Merchandise Stones 

Miscellaneous Shopping Goods 

Nonstore Retailers 

Others 

Subtotal 

Rsrcent 

0-9 

31,583 

52,347 

96,454 

22,572 

172,455 

20,657 

29,380 

124,489 

260.440 

36,831 

38,043 

46,388 

310,257 

64,950 

180,890 

1,828,103 

81.1 

10-19 

858 

5,677 

7,443 

2,287 

15,417 

1,484 

1,570 

11,150 

76,014 

11,931 

2,040 

720 

14,202 

3,812 

5,172 

208,724 

9.3 

Number 

20-49 

204 

1,445 

1,505 

720 

4,406 

690 

522 

3,891 

74,413 

5,743 

411 

409 

4,400 

2,170 

2,009 

145,222 

6.4 

of Establishments by Employment-Size 

50-99 

25 

137 

409 

103 

879 

96 

125 

582 

22,087 

652 

39 

77 

1,006 

731 

365 

49,480 

2.2 

100-499 

5 

68 

207 

24 

545 

38 

71 

264 

3,798 

189 

7 

32 

351 

474 

137 

22,772 

1.0 

500-999 

0 

3 

1 

0 

42 

0 

7 

13 

109 

13 

1 

0 

24 

41 

11 

697 

0 

C 

1 

Ftnance, Insurance, Real Bstate 

Bankiag 45,860 27,441 16,259 4,626 2,831 316 

Credit Agencies, Except Banks 29,997 4,379 2,706 825 655 73 

Securities, Commodities Brokers, and Services 23,305 4,075 3,485 1,229 814 80 

Insurance Carriers 12.423 4,555 5,142 2,280 2,537 411 

Insurance Agents, Brokers and Services 120,529 9.292 5.658 1.668 m 95 



Ikble B-1 (Continued). Distribution of U.S. Establishments by Detailed Industry Sector and Employment-Size Class, 1990 

Industry Sector 0-9 10-19 

Number of Establishments by Employment-Size C 

20-49 50-99 100-499 500-999 1 

Finance, Insiirance, Real Estate (Continued) 

Real Estate 

Holding and Other Investment Offices 

Subtotal 

P^cent 

313,425 

28,915 

574,454 

78.4 

27,955 

2,197 

79,894 

10.9 

16,421 

1,359 

51,030 

7.0 

3,814 

531 

14,973 

2.0 

1,771 

381 

9,980 

1.4 

72 

60 

1,107 

0.2 

Seivices 

Hotels and Other Lodging Places 

Personal Services 

Laundry, dcaning, Garment Servtoe)̂  

Photographic Studios 

Beauty and Barber Shops 

Shoe Repair; Hat Cleaning 

Funeral Services 

Miscellaneous I^rsonal Services 

!|̂ ltiness Services 

Advertising 

Credit CoUection and Reportmg 

Mailir^, Reproduction, Stenogr^fay 

Services to Buildings 

News Syndicates 

Personnel Supply Services 

Computer and Data Processing Services 

Miscellaneous Business Services 

Jliao Repair; Services, Garsges 

Auio Rental, without Drivers 

Anto Parking 

55.361 7,981 7,430 3,729 3,802 306 

70,370 

18,947 

152,746 

8,280 

19,532 

34,981 

26,517 

5,414 

15,728 

40,825 

586 

17,721 

41,041 

195,790 

18,372 

225S 

4,942 

472 

6,405 

40 

1,245 

1,175 

3,210 

1,361 

1,682 

6,710 

122 

3,148 

6,224 

14,234 

2,267 

378 

2,337 

139 

1,220 

6 

315 

542 

1,634 

994 

1,155 

4,303 

114 

1,651 

4,405 

8,529 

1,396 

319 

824 

38 

102 

1 

38 

154 

498 

266 

363 

1,513 

35 

679 

1,678 

2,873 

419 

103 

476 

28 

16 

0 

16 

107 

307 

130 

268 

1,529 

30 

939 

1,471 

2,461 

227 

74 

6 

5 

0 

0 

0 

9 

30 

6 

9 

143 

5 

110 

153 

210 

9 

4 



Ikble B-1 (Continued). Distribution of U.S. Establishments by Detailed Industry Sector and Employment-Size Class, 1990 

Industry Sector 0-9 10-19 

Number of Establishments by Employment-Size C 

20-49 50-99 100-499 500-999 1, 

Services (Continued) 
Auto Repair Shops 193,843 8,757 2,181 218 85 6 

AuEo Services, except Repair 23,053 1,926 1,055 104 28 2 
MisceUaneous Repair Service 170,398 5,903 2,670 602 311 13 

Motion Pictures 34,961 3,145 1,387 334 219 16 

Amusement and Recreation Services 71,427 10,648 8,263 2,663 1,231 57 

Health Services 

Offices of Physicians 169,628 15,109 6,702 1,329 685 51 

Offices of Dentists 89,783 5,023 943 93 16 0 

Offices of Osteopathic Physidans 5,849 309 87 5 1 1 
Offices of Other Health Practitioneo 50,951 1,585 468 107 76 2 

Nursing and Personal Care Ricilitiii* 2,649 1,283 3,870 6,416 5,817 97 
Hospitals 1,075 613 1,087 1,555 4,384 1,588 

Medical and Dental Laboiatorics 14,340 1,694 1,024 321 230 17 

Outpaient Care Facilities 3,801 1,728 1,645 627 322 13 

Other HedAi and Allied Services 4,457 1,831 1,838 844 807 52 

Legal Services 112,716 10,193 6,039 1,722 1,038 91 
Educadonal Services 

Elementary and Secondary Schools 14,700 12,431 38,378 23,086 9,175 592 

Colleps and Universities 570 346 563 360 1,034 249 

Libraries and Information Centers 16,467 1,104 914 310 162 18 

Conespondcnce and Vocational Schools 3,049 791 849 388 238 15 

Other Schools and Educational Services 10,741 1,885 1,757 793 1,030 167 
Social Services 89,954 16,785 10,750 3,333 2,133 115 

Museums, Botanical, Zoological Gardens 3,998 573 550 200 145 9 



Table B-1 (Continued). Distribution of U.S. Establishments by Detailed Industry Sector and Employment-Size Class, 1990 

Industry Sector 0-9 10-19 

Number of Establishments by Employment-Size C 

20-49 50-99 100-499 500-999 1 

Services (Continued) 

Membeiship Oiganizadons 

Miscellaneous Services 

Subtotal 

Peicait 

186,483 

212,405 

2,211,767 

81.9 

16,667 

26,299 

208,224 

7.7 

11,025 

16,960 

157,494 

5.8 

3,420 

5,466 

67,609 

2.5 

1,720 

4,375 

47,143 

1.7 

130 

470 

4,776 

0.2 

Total 

Percent 

6,768,094 

79.6 

795,949 

9.4 

567,301 

6.7 

208,646 

2.5 

142,893 

1.7 

12.975 

0.2 

Other Government 

Fedeial 

Military 

State 

Local 

Subtotal 

I^rcent 

Total 

Percent 

Note: Cohiimu mxj not add to totals shown due to loimdii^ 



44 U.S. Demographics 

Figure 5. Percent Distribution of Business Establishments by Industry Sector 

0006833-7 
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Ŝ  
<N 

ON 
NO 
vt 
• * 

NO NO 
-H r< 
NO en 

CS 

t~ 
en 
cs 
ON 

.—1 

O 
00 
© 
f—I 

>n 
ON 

r--
lO 

•* T-i 

•* t--

o 
»-4 
© 

CS 

« 
00 
r--<s 
en 

© 
<rt 
o 
00 

(N 
00 
oo 
• * 

NO 
CS 
© 

en 

oo 
ON 
00 
IT) 
ts 

NO .-I en -"T © NO 
-H en •^ en M en 
O O >n 00 Oi en 

© 
00 
NO 
CS 
. — t 

« 
ON 

• * 

.—1 

© 
00 
• < * 

r~ 

>o 
r-© 
© 
y—l 

y—< 

CS 
lO 

cs en 

<ri ^H r- O oo 
"̂  en en cs ON 

Tf © . CS - i 
ON • * ' -H* K -"t' 

S 
NO 
tn 

>n ^H O N © rt f~ 
en 00 .-H Tf en oo 
00^ ON, NO^ WT^ - " t , 00_̂  
cs" Cvf -H* lO cs* oC 

en 
ON 
cs 
>o" en 

•* © 
ON 

o* 
-<r 

>o 
3 
o" 
cs 

w^ 

cs ^H 

V~l 
cs 

© 
t~ 
NO 
NO 
oo 

1-H 

«-> 1-H 

• * 

cs 

NO 
cs <n f 

^ .—( 

ON 
^H 

en 
ON 
cs 

w-t 

r~ 00 
ON 
..H 

en 
<o rH 

f—t 

.—< 

o 
a o NO" 
ON 

>o 
^H 
r-i 

-* 

© 
en 
• * 

Vl 
en 
en 
<s 

l~ 

s .—1 

cs 

• * 

^H 

>o 
en 

00 
.—1 

ON 

en 
t—t 

ON 

<n © 
ON 
•«1-

NO 
Tf 
00 
t-
m 

<s 
1—1 

i~ 

r-
cs 

r~ 
i—( 

cs 
>rt 

en 

<o 
r-r-
© 
cs 

T M 

Tt 

K .-H 

en 

ON 
00 
r~ 
>n .-H 

• * 

m m 
00 
en 

<s 
en 
• * 

(~ cs 

NO 
ON 
-H 

>n 
.-( 

M 
r.^ 

r~ 
00 
ts 

t~~ •^ NO rt ^ en 
Tt en ^ cs ON •^ 
rt en o —I t^ • * 
Tt -H © t--
en en cs ' t 

•<t r-i 
cs '1 

<o 
00 
oq_ 
oo' 
NO 
en 

T, 

3 
S 
•* 

en 
00 
<N 
ON 
«.H 

ON 

>-< 
00 
r~ cs 

r-
en 
NO .—t 

en ON 

O •<t 

© <o <r> 
•o ON r-
• * en cs 

o 
^H 
NO 

00 © lO 00 lO t ^ 
en cs en © cs es 
cs -H en cs --i o 

g 

I 
CO 



46 U.S. Demographics 

'iri 
n 
H 

• * 

r-
T—1 

t--
»—1 

m 
VO 
T f 
<N 
O 
1—1 

CT\ 
m 
ON 

f l 
VO 
'—I 

• * 

r<i 
f - H 

o 
r<1 

• * 

r-
o\ 
>o 
C I 

o 
t—) 
m 
Ov 
vo 

T H 
l~-
<S 
>rt 
o 1—( 

r~ 
o oo 
0 0 
r o 
t -

I 

c s r ^ c N ' - i ' ^ o o o T t r ^ 
o \ f o v o o « o \ c - i r - i o 
O ^ 0 0 ^ f f 1 C ^ ^ f < T ^ 0 0 _ 0 0 ^ 0 \ O 
cT ffi" 00* p~* oT WT' Tj-* « M* 
< S C < 1 C S 0 0 T f O N C T \ 0 0 O \ 

o 

so 
0 0 
f S 

CO 

i n 

o 

VO 

8 
O N 
CO 
1—( 

<S 
O N 
00 

s 
T—1 

? 

oo 

1 

r-i c s CO p - >r) NO o ^ 
O O N ^H ^H TJ- t ^ ,-H 
^ rW NO 

5 r ^ i o r - c o i n n r j ' * r ^ c M t ^ - v i m c O T t m 
-H . -I tM t S -H ( S CO 

3 
o 

S O N 

r~ 
'—< 

0 0 
<N 
f—1 

.—H 
NO 

r^ 
r̂  
-* 

a 

1/3 
I 

a 
V E >-. 
_o 
"H. 
B 

bd 
13 
c: 
at 

a 
13 
en 

i 
I 

u 

B OS 
V ON 

i 7̂ 

s 
u 
1" 
a> o \ 

I ^ 
w 

O 

11 

o 
• & 

i 

C O Q T t O O O > - < 0 NO 
I O ' ^ O O C S ^ H O N ^ H ^ ^ 
CS ' ^ CS rt O N 

O O C O O O — < ^ ' - ( C S C O O 
" O ^ O N O O O — ( C O O O C O 

CN "-H CO . - - - . -
o 

( S CO >r> Tl; 

cJ 

•»t o p •>* < S 
(-~ ON uS NO 
•-I ( S c q -H 

i 

"o Ov r~ 
>n 0 0 r-< - -
ON >r> ON CS 

ON 0 0 CO CS 
0 0 NO I~- CS 

oo cô  cô  
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48 U.S. Demographics 

Figure 6. Distribution of Business Establishments by Census Divisions 

New England 
5.6% 

0006893-6 Source: U.S. Department of Commerce 
Bureau of the Census 
Dataquest 
June 1990 
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Table B-3. Establishment Data by Census Region, 1990 

Census Regions and Divisions Total 

Percent 
of Ibtal 

Northeast Region 

New England Division 

Middle Atlantic Division 

476,769 

1,199,779 

5.6 

14.1 

Midwest Region 

East North Central Division 

West North Central Division 

1,318,363 

738,807 

15.5 

8.7 

South Region 

South Atlantic Division 

East South Central Division 

West South Central Division 

1,288,502 

424,218 

1,081,338 

15.1 

5.0 

12.7 

)^s t Region 

Mountain Division 

Pacific Division 

551,974 

1,425,260 

6.5 

16.8 

Total 8,505,010 100.0 

Sooice: Dun's Mariceting Seivices 
Dataquest 
Jime 1990 
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Figure 7. Distribution of Establishments by Census Region 

Industry Sector 
Agriculture, Forestry, 

Fisheries 

Mining and Construction 

Manufacturing 

Transportation, Communications, 
and Pubiic Utilities 

Wiioiesaie and Retail Trade 

Finance, Insurance, 
and Real Estate 

Services 

Government 

^^>J3.7% 

kKS^^^v^?^^l 10.5% 

C:^^>CSM6,7% 

^ ^ 3 . 7 % 

< \ ^ ^ ^ c ^ : N K s ^ ^ ^ ^ ^ ^ ^ ^ 33.7% 

^^^s^^^^^ a.4% 

c ^ ^ < ^ ^ ^ : ^ ^ ^ ^ ^ ^ ^ : ^ ^ 31.0% 

^ 2 . 4 % 

1 1 r 1 1 1 1 

0 5 10 15 20 25 30 35 4 

Percen t 
0006893-5 Source: Dun's Marketing Service 

Dataquest 
June 1990 
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liibie B-4. Distribution of Establishments by Sales \blume and Industry Sector 

Industry 0-99.9m 100-499.9m 

Number 

S00-999.9m 

of Establishments 

l-4.9mm 

by Sales \blume 

5-9.9mm 10-49.9mm 

j^piculture, Forestry, and Fisheries 

Percerrt of Sabtotal 

Mining 

Percent of Subtotd 

Constniction 

Percent of Suteotal 

Manufactoring 

Percent of Subtotal 

Traruportation, Public Util^BS, and 
Communication 

Percent of Subtotal 

Wholesale Trade 

Percent cf Subtotal 

Retail "Itade 

Percent of Subtotal 

Banking 

Percent of Subtotal 

Hnance, Insurance, and Real Estate 

Pferceni of Subtotal 

Services 

Percent of Subtotal 

90,637 

28.2 

8,099 

15.8 

224,862 

26.3 

94,813 

16.4 

67,962 

21.2 

49,593 

7.4 

519,621 

23.2 

4,780 

4.9 

139,113 

22.1 

1,083,624 

39.5 

196,803 

61.3 

24,356 

47.6 

416,314 

48.7 

225,669 

39.1 

129,025 

40.3 

280,769 

41.8 

1,272,072 

56.8 

15,596 

16.1 

330,992 

52.6 

1,240,714 

45.2 

17,744 

5.5 

7,252 

14.2 

88,551 

10.4 

73,437 

12.7 

47,825 

14.9 

111,150 

16.5 

221,955 

9.9 

11,157 

11.5 

68,650 

10.9 

186,449 

6.8 

13,071 

4.1 

8,039 

15.7 

100,809 

11.8 

119,700 

20.8 

55,656 

17.4 

165,290 

24.6 

176,104 

7.9 

36,922 

38.1 

63,482 

10.1 

187,216 

6.8 

1,382 

0.4 

1,268 

2.5 

13,219 

1.5 

26,078 

4.5 

8,818 

2.8 

32,468 

4.8 

21,962 

1.0 

11,435 

11.8 

10,711 

1.7 

22,137 

0.8 

1,036 

0.3 

1,439 

2.8 

9,247 

1.1 

27,327 

4.7 

7,679 

2.4 

27,291 

4.1 

22,532 

1.0 

12,095 

12.5 

12,126 

1.9 

19,822 

0.7 

Total 

Percent of Total 

2,283,103 

26.8 

4,132,309 

48.6 

834,170 

9.8 

926,289 

10.9 

149,478 

1.8 

140,593 

1.7 

Note: Cohmms msj not add to totals shown because of rounding. 
m = Thousands 
mm = KfiJlioos 

file:///blume
file:///blume
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Table B-5. Primary Mainframe Installation Sites of IBM/PCM* by Vertical Market 

Vertical Market 

Natural Resouices/Constmction 

Process Manufacturing 

Ettscrcte Manufacturing 

Transportation 

Communications 

Utilities 

Wholesale Trade 

Retail Trade 

Finance 

Insurance 

Real Estate 

Health Care 

Hotels and Lodging 

Business Services 

Other Services 

Education 

Government 

Others 

Total 
*Plug-coinpatible mainfiame 

Ibtai 

223 

1,073 

1,467 

203 

119 

223 

572 

444 

821 

727 

68 

407 

18 

1,339 

484 

707 

783 

61 

9,739 

IBM 

207 

1,034 

1,404 

185 

111 

212 

546 

419 

788 

694 

63 

397 

17 

1,219 

459 

677 

677 

59 

9,168 

Amdahl 

14 

15 

26 

9 

7 

9 

11 

7 

21 

16 

1 

7 

0 

68 

12 

11 

67 

1 

302 

Others 

2 

24 

37 

9 

1 

2 

15 

18 

12 

17 

4 

3 

1 

52 

13 

19 

39 

1 

269 
Source: Dataquest 

June 1990 

i 

i 
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Work Force 

Labor force opportunities in the 1990s wiU be challenged by industry employment trends, technological change, 
worker displacement, and education and training needs for workers. Technology and changes in business practices are 
two fiactors, in particular, that will p l ^ a key role in the ability to achieve and maintain job stability in this new 
decade. 

• Three of the nine major occupational groups are expected to grow more rapidly than the average for total 
employment over the next 10 years—executive, administrative, and managerial; professional specialty; and 
technicians and related support. In addition to being the £astest growing groups, these fields also require the 
highest level of educational attainment to fulfill job requirements. 

• An exception to the growth pattern of the top three occupational categories lies in the service workers. Although 
this category is projected to grow faster than average, it has relatively few workers with college degrees and a 
rather high incidence of workers with less than a high-school education. 

• Occupations within the professional specialty category growing most in this growth segment are: 

- Engineers 

- Computer specialists 

- Lawyers 

- Health-diagnosing and treatment occupations 

- Teachers (except college and university) 

• Technological changes and advancements have been key in fiirthering the demand for several occupations, 
including engineers and computer specialists. 

• The service occupations group will add more than 4 nullion jobs by the year 2000, an increase of 23 percent. This 
category will add more new jobs than aity other major occupational group. 

• Technological innovation and use of office automation will encourage a slowing trend in the growth in the 
administrative support occupations. However, this technological movement will affect certain occupations 
positively, such as computer operators. 

• Very low employment growth is expected in agriculture, forestry, and fishing. An increase of less than 100,000 
jobs is projected through the year 2000. 

• A negative result of declining industries is worker displacement. Some of these workers may be reemployed in 
their same occupation in a growing industry or retrained for a similar position in the declining industry. However, 
those workers displaced because of technological change, regardless of whether t h ^ are in growing or declining 
industries, will have a more difficult time finding reemployment. 

In This Section 

Tables W-1 through W-7 and Figures 8 through 11 highlight the work force by job classification, white-collar 
segmentation, and employment growth by industry. 



T^ble W-1. Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

1988 1989 

Occupational Category 
Numba* 

of Workers 
Percent 

of Total 

Number 
isf Workers; 

Managerial and Professional Specialty 

Executive, Administrative, and Managerial 

Officials and Administrators, Public Administration 

Hnancial Managers 

Personnel and Labor Relations Manageis 

Purchasing Managers 

Managers, Marketing, Adverttsing, and PR 

Administrators, Education and Related Belds 

Managers, Medicine and Health 

Managers, Properties and Real Estate 

Management-Related Occupations 

Accountants and Auditors 

Underwriters and Other Rnancial QSSseii 

Management Analysts 

Personnel, Traiirii^, Labor Relations 

Buyers, Wholesale and Retail Bxcapt-W^ WiMs^m 

Constmction Inspectors 

Inspectors and Compliance Officen, Except CcHatnwIlpiEi 

Others (Lidudes Other Financial Officers) 

Executive, Administrative, and Managerial NEC 

SJdEfessional Specialty 

Art^hitects 

Bogineers 

Aerospace 

Chemical 

Civil 

Electrical and Elecfnnb . 

29.190 

14,216 

472 

502 

130 

99 

482 

562 

163 

433 

3,772 

1,329 

741 

199 

390 

233 

60 

194 

626 

7601 

14.974 

143 

1,805 

115 

65 

218 

573 

25.39 

12.37 

0.41 

0.44 

0.11 

0.09 

0.42 

0.49 

0.14 

0.38 

3.28 

1.16 

0.64 

0.17 

0.34 

0.20 

0.05 

0.17 

0.54 

6.61 

13.02 

0.12 

1.57 

0.10 

0.06 

0.19 

0.50 

30,398 

14,848 

519 

472 

128 

110 

514 

585 

188 

451 

3,908 

1,416 

103 

183 

426 

214 

61 

196 

1309 

7973 

15,550 

157 

1.823 

112 

67 

249 

571 



Table W-1 (Continued). Distribution of U.S. Worii Force by Detailed Occupational Category (Thousands of Worlcers) 

Occupational Category 

1988 

Number 
of Workers 

Percent 
of Tbtal 

1989 

Number 
of Workers 

Industrial 

Mechanical 

Engineers NEC 

Mathematical and Computer Scientists 

Computer Systems Analysts and Sciendsts 

Operations and Systems Rcseaicheis and Analyst 

Mathematical and Computer Scientists NEC 

Natural Scientists 

Chemists, except Biochemists 

Biological and Life Scientists 

Nwural Scientists NEC 

Health Diagnosing Occupations 

Physicians 

Dentists 

Health Diagnosing Occupations NEC 

Health Assessment and Treating Occupations 

Registered nurses 

Pharmacists 

Dietitians 

Ther^^ists 

Inludation 

Physical 

Speech 

Otters 

Health Assessment and Treating Occupa^bns NEC 

Teachers, College and University 

Teadiets, except College and University 

Ptddndetiiarten and Kinderganen 

221 

297 

316 

732 

479 

210 

43 

395 

125 

75 

195 

818 

541 

152 

125 

2,154 

1,559 

168 

74 

298 

65 

82 

66 

85 

140 

700 

3,773 

393 

0.19 

0.26 

0.27 

0.64 

0.42 

0.18 

0.04 

0.34 

0.11 

0.07 

0.17 

0.71 

0.47 

0.13 

0.11 

1.87 

1.36 

0.15 

0.06 

0.26 

0.06 

0.07 

0.06 

0.07 

0.12 

0.61 

3.28 

0.34 

199 

310 

315 

853 

566 

239 

48 

413 

122 

77 

214 

854 

548 

170 

136 

2,242 

1,599 

174 

83 

324 

63 

90 

63 

108 

62 

709 

3,936 

431 



Tible W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

Occupational Category 

1988 

Number 
of Wbrkers 

Percent 
of Total 

1989 

Number 
of Workers 

Elementaiy School 

Secondary School 

Special Education 

Teachera, NEC 

Counselors, Educational and Vocational 

Librarians, Aichivists and Curaton 

lAbiatians 

Librarians, Archivists and Curators NEC 

Social Scientists and Uiban Planneis 

Bconoom\s 

Psychologists 

Social Scientists and Uiban Planners NEC 

Social, Recreation, and Religious Wjricers 

Social ^ibriceis 

Recreation Itorkers 

Cteigy 

Religious Wnteis NBC 

Lawyers and Judges 

Lawyers 

Lawycis and Judges NEC 

Writers, Aitists, Entcitainen, MH^etsU 

Authors 

Technical Writeis 

Designers 

Musicians and Composers 

Acnnrs and Directois 

Paimeis, Sculptors, Craft Aitists and Artist Piintmakers 

1,424 

1,187 

246 

524 

206 

219 

196 

23 

343 

116 

196 

31 

1,052 

537 

92 

348 

75 

757 

724 

33 

1,855 

82 

58 

510 

151 

100 

215 

117 

1.24 

1.03 

0.21 

0.46 

0.18 

0.19 

0.17 

0.02 

0.30 

0.10 

0.17 

0.03 

0.92 

0.47 

0.08 

0.30 

0.07 

0.66 

0.63 

0.03 

1.61 

0.07 

0.05 

0.44 

0.13 

0.09 

0.19 

0.10 

1,489 

1,220 

257 

539 

214 

212 

188 

24 

374 

122 

210 

42 

1,043 

527 

101 

336 

79 

774 

741 

33 

1,921 

82 

65 

534 

170 

96 

229 

112 



Table W-l (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

19SS 1989 

Occupational Category 
Number 

of Workers 
Percent 
of Total 

Number 
of Wtorkers 

Editon and Reporters 260 

Public Relations Specialists 151 

Announcers 52 

Athletes 73 

Writers. Artists, Entertainers, Adiletes NEC^ 86 

Other Professional Specialty 22 

Technical, Sales, and Administrative Support 35,532 

Technicians and Related Support 3,521 

Health Technologists and Technicians 1,226 

Clinical Laboratory Technologists and TlbeiniigiW 272 

Dental Hygjenists 78 

Radiologic Technicians 133 

Licensed Practical Nurses 423 

Health Technicians and Related St^poit NEC 320 

Engineering and Related Tcchnologisis and Technicians 930 

Electrical and Electronic Ttchnidan* 322 

Drafting Occupations 290 

Surveying and Mapping Tfechnicians 78 

Engineering and Related Tbchnolog^ts and IbchniciaaK: MBĜ : 240 

Science Technicians 216 

Biological Technicians 55 

Chemicai Technicians 81 

Science Technicians NEC 80 

Technicians, except Health, Engineeiii|$; CEMJ Seaettee 1,149 

Airplane Pilots and Nangatois 83 

Computer Programmers 570 

Legal Assistants 203 

Technicians, except Health, Enginea^^ JBtl Sdeace 288 

0.23 

0.13 

0.05 

0.06 

0.07 

0.02 

30.91 

3.06 

1.07 

0.24 

0.07 

0.12 

0.37 

0.28 

0.81 

0.28 

0.25 

0.07 

0.21 

0.19 

0.05 

0.07 

0.07 

1.00 

0.08 

0.50 

0.18 

0.25 

253 

159 

51 

74 

96 

25 

36,127 

3,645 

1,276 

308 

80 

124 

414 

350 

937 

326 

296 

70 

245 

217 

59 

74 

84 

1^16 

109 

561 

210 

336 



Table W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

Occupational Category 

1988 

Number 
of Wbrkers 

Percent 
of Total 

1989 

Number 
of WtjrkerS 

Sales Occupafions 

SupciviBors and Proprietors 

Sales Repissentadves, Hnance and Business Service 

Insurance Sales 

Real Estate Sales 

Securities and Hnancial Services Sales 

Advettising and Related Sales 

Sales Occupations, Other Business Services 

Sales Representatives, Commodities, except Retail 

Sales Workers, Retail and Personal Services 

Sales Wjrkers, Motor \fehides and Boats 

Sales Workers, Apparel 

Sales Workers, Shoes 

Sales Workers, Furniture and Home Furnishings 

Sales Workers, Radio, Television, Hi-H, and Appliances 

Sales b ike r s . Hardware, and Building Siqiplies 

Sales Workers, I^rts 

Sales Woikers, Other Commodities 

Sales Counter Clerks 

Cashiers 

Street and Door-to-Door Sales Wnken 

News Vendors 

Sales-Reiaited Occtq}ations 

lAilministFative Support, Including Gericd 

Supervisors 

General Office 

Rnandal Records Processing 

13,747 

3.658 

2,410 

545 

792 

319 

168 

585 

1,551 

6,068 

294 

462 

112 

166 

180 

198 

169 

1,537 

189 

2,337 

318 

108 

59 

18,264 

764 

458 

91 

11.96 

3.18 

2.10 

0.47 

0.69 

0.28 

0.15 

0.51 

1.35 

5.28 

0,26 

0.40 

0.10 

0.14 

0.16 

0.17 

0.15 

1.34 

0.16 

2.03 

0.28 

0.09 

0.05 

15.89 

0.66 

0.40 

0.08 

14,065 

3.82S 

2,371 

535 

772 

302 

156 

607 

1,612 

6,186 

300 

449 

107 

152 

203 

206 

160 

1,522 

190 

2,473 

323 

101 

68 

18,416 

736 

446 

82 

file:///fehides


Tible W-l (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

Occupational Category 

Supervisors, Distributing, Scheduling, and Adjusting 

Supervisors NEC 

Computer Equipment Operators 

Computer Operators 

Computer Equipment Operators NEC 

Secretaries, Stenogr^jhcis, and Typists 

Secretaries 

Stenographen 

Typists 

Monnation Qetks 

Iniervieweis 

Hotel Qerks 

Transportation Ticket and Si^tp^^Si^ Agents 

Receptionists 

Infbrmatian Clerks NEC 

Records Processing Occupations, Except Hnandal 

Older Clerks 

Personnel Oeiks, except P^rroll and Timekeeping 

Library Clerks 

Rle Clerics 

Records Qerics 

Records Processing Occupations, except 

Financial Records Processing 

Bookkeepers, Accountirig, and Auditing 

P^Toll and TimeJceeping Clerks 

Billing Qerks 

Cost and Rate Clerks 

Financial Records Processing NEC 

Financial 

Qerks 

1988 

Number 
of Workers 

165 

50 

869 

865 

4 

4,876 

4,030 

48 

798 

1.479 

163 

103 

114 

848 

251 

827 

197 

65 

143 

271 

132 

19 

2,414 

1,970 

173 

157 

75 

39 

Percent 
of Total 

0.14 

0.04 

0.76 

0.75 

0 

4.24 

3.51 

0.04 

0.69 

1.29 

0.14 

0.09 

0.10 

0.74 

0.22 

0.72 

0.17 

0.06 

0.12 

0.24 

O.U 

0.02 

2.10 

1.71 

0.15 

0.14 

0.07 

0.03 

1989 

Number 
of Workers 

169 

39 

876 

870 

6 

4,788 

4,010 

47 

731 

1,451 

183 

89 

112 

815 

252 

851 

199 

77 

144 

284 

116 

31 

2,394 

1,926 

177 

159 

83 

49 



Table W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

1988 1989 

Occupational Category 
Number 

of Wbrkers 
Percent 
of Tola! 

Number 
of Workers 

Duplicating, Mail, and Other Office Machine Opcratois 

CommutiicatiOTis Eqiiipment Operators 

Telephone Operators 

Communications Equipment Operators NEC 

Mail and Message Distributirg Occupations 

Postal Qeaks, esicept Mail Carriers 

Mail Carriers, Postal Service 

Mail Qerics, except ftjstal Service 

Messengers 

Material Hecordiiig, Scheduling, aod EHsttibutiiigil 

Dispatchers 

Pnjduction Coorrfinaiors 

Traffic, Shipping and Receiving Oerks 

Stock and Inventory Clerks 

Weigheis, Measurers, and Checkers 

Expediters 

Material Clerks NEC 

Adjusteis and Investigator 

Inguiance Adjusters, Examineis, and Ihvestigatois 

Investigators and Adjusters, except Lisurance 

EEgibility Clerks, Social Welfere 

Bill and Account Collectors 

JkCscelianeous Administrative Support 

General Office Qerks 

Bank Tellers 

Data Entry Kcyers 

Statistical Clerks 

68 

218 

210 

8 

936 

313 

320 

163 

141 

1,681 

171 

192 

521 

559 

72 

95 

71 

949 

287 

466 

65 

130 

3,183 

833 

478 

362 

85 

0.06 

0.19 

0.18 

0.01 

0.81 

0.27 

0.28 

0.14 

0.12 

1,46 

0.15 

0.17 

0.45 

0.49 

0.06 

0.08 

0.06 

0.83 

0.25 

0.41 

0.06 

0.11 

2.77 

0.72 

0.42 

0.31 

0.07 

65 

210 

201 

9 

952 

313 

327 

179 

133 

1,745 

189 

196 

550 

561 

76 

96 

77 

1,079 

325 

546 

72 

136 

3,269 

810 

503 

414 

86 



Tabie W-1 (Continued). Distribution of U.S. Work Force b)' Detailed Occupational Category (Thousands of Workers) 

1988 1989 

Occupational Category 
Number 

of Workers 
Percent 
of Ibtal 

Number 
of Workers 

Teachers' Aides 

Miscellaneous Administrative Support NEC 

Service Occupations 

Private Household 

Child Care Workers 

Cleaners and Servaitiii: 

Private Household NBE 

Protective Service 

Supervisors, Protective Services 

Supervisors, Police and Detectives 

Supervisors, Protective Services NECf 

Fuefighting and Fire Prevention 

Firefighting Occupations 

Firefightijig and Hrc Prevention NEC 

ftflice and Detectives 

Police and Detectives, Public Service 

Sberi^, Bailiffe, and C^er Law Enfi30l!9WJitJt; OCSdii0 

Canectiotul Institution Officers 

Guards 

Guards and Police, except Public Service 

Guards, NEC 

Service Occupations, except Private Household, Protective Service 

Food Preparation and Service Occ^ations 

Supervisors 

Bartenders 

Waiters and Waitresses 

Cooks, except Short QtHai 

423 

1002 

15,332 

909 

378 

476 

55 

1,944 

174 

93 

81 

218 

195 

23 

755 

427 

i l l 

217 

796 

675 

121 

12,479 

5,182 

325 

324 

1,363 

1,634 

0.37 

0.87 

13.34 

0.79 

0.33 

0.41 

0.05 

1.69 

0.15 

0.08 

0.07 

0.19 

0.17 

0.02 

0.66 

0.37 

0.10 

0.19 

0.69 

0.59 

O.Il 

10.85 

4.51 

0.28 

0.28 

1.19 

1.42 

440 

1,016 

15,556 

872 

358 

464 

50 

1,960 

169 

83 

86 

208 

188 

20 

803 

461 

112 

230 

781 

658 

123 

12,724 

5,351 

356 

322 

1,389 

1.713 



Table W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

Occupational Category 

1?88 

Number 

of Workers 
Percent 
of Total 

W89 

Number 
of Wbrkers 

Short-Older Cooks 

Food Counter, Pountain, and Related Occupations 

Kitchen Wbtfceis, Food Preparation 

Waiters' and Waitresses' Ajssistants 

Miscellaneous Fbod Preparation 

Health Service Occupations 

Dental Assistants 

Health Aides, except Nursing 

Nursing Aides, Orderlies, and Attendants 

Cleaning and BuUdbg Service Occapatioiis 

Supervisors 

Maids and Housemen 

Janitors and Cleaners 

Cleaning and Building Sra»i^ Qdiiafg&a^ iHSC 

Personal Service Occupations 

Baitwrs 

Hairdressers and Cosmetologists 

Attendants, Amusement and Recreatjiii^ l^ii^SI^-

Public Transportation Attendants 

Wdfere Service Aides 

Ctdld Care Woikera 

Personal Service Occupations, NEC 

Precision IFtoduction, Craft and Repair 

Mechanics and Repaireis 

Supervisors 

Mechanics and Repairers, except SuijBcylwB! 

95 

325 

132 

339 

645 

1,977 

165 

407 

1,404 

2.994 

159 

644 

2,133 

58 

2,327 

94 

769 

130 

77 

92 

853 

312 

13,664 

4,454 

256 

4,198 

0.08 

0.28 

0,11 

0,29 

0,56 

1.72 

0.14 

0,35 

1,22 

2.60 

0,14 

0.56 

1.86 

0.05 

2.02 

0.08 

0.67 

0,11 

0.07 

0.08 

0,74 

0,27 

11,88 

3.87 

0.22 

3.65 

91 

354 

126 

352 

648 

2,042 

187 

416 

1,439 

2,997 

154 

646 

2,148 

49 

2,333 

81 

736 

133 

86 

95 

861 

341 

13,818 

4,550 

285 

4,265 



Table W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

Occupational Category 
Number 

of Workers 

1,811 

879 

325 

131 

70 

194 

159 

53 

547 

677 

165 

140 

61 

202 

109 

262 

874 

60 

96 

718 

27 

5,098 

617 

4,481 

202 

108 

1,427 

Percent 
of Total 

1.58 

0.76 

0.28 

0.11 

0.06 

0.17 

0.14 

0.05 

0.48 

0.59 

0.14 

0.12 

0.05 

O.iS 

0.09 

0.23 

0.76 

0.05 

0.08 

0.62 

0.02 

4.43 

0.54 

3.90 

0.18 

0.09 

1.24 

1989 

Number 
of Workers 

Vehicle and Mobile Equipment Mechanics and Repairers 

Automobile Mechanics 

Bus, Truck, and Stationery Engine Mechanics 

Aircraft Engine Mechanics 

Small-Qigine Repairers 

Automobile Body and Related Repairers 

Heavy Equipment Mechanics 

Vehicle and Mobile Equipment 

Industrial Machinery Repairers 

Electrical and Electronic Equipment Repairers 

Electronic Repaiieis, Communications and I t i d V ^ ^ 
Equipment 

Data Processing Equipment Repairers 

Telephone Line InstalleiB and Repairers 

Telephone Installed and Repairers 

Electronic and Electronic Equipment NEC 

Heating, Air Conditioning, and Refrigeration Mechanics 

Miscellaneous Mechanics and Repairers 

OE&ce Machine Repairers 

Millwrights 

Miscellaneous Mechanics NEC 

Mechanics and Repairers, NEC 

Construction Trades 

Supervisors 

Construction Trades, except Supervisors 

Brickmasons and Stonemasons 

Catpet Installers 

Carpenters 

1,793 

880 

320 

122 

65 

191 

160 

55 

539 

680 

165 

152 

54 

193 

116 

279 

948 

67 

101 

780 

26 

5,142 

662 

4,479 

219 

109 

1,369 



Tiibie W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

1988 1989 

Occupational Category 
Number 

of W)rkers 
Percent 
of Total 

Number 
of W)rkers 

Drywall Instaliens 

Electricians 

Electrical Power InstaUeis and Repairer?.; 

PaiDters, Constructioc, and Maintenance 

Plumben, Pipefitters, and Steamfitteis 

Concrete and Terrazzo Hnishers 

tnsuladcBt Woikeis 

RDofeis 

Stiuctural Metal W)ik)era 

Consmiction TYade NEC 

E;itiactive C>ccupations 

Precision Production Occupations: 

Supervisors 

Precision Metdwoikiiig 

Tool and Die Makers 

Machiirists 

Sheet-Metal Woikers 

Precision Metalwoiking, NEC 

Precision Waodwoiking Occupations 

Cabinet Makers and Bench Caipaittets 

Precision Woodworking, NEC 

Precision Textile, Appaiel, Pumishings Machine W)rkeis 

Dressmakers 

Upholsterers 

Precision Textile, NEC 

Precision Widcrats, Assorted Materials 

Optical Goods Woifcets 

149 

701 

101 

525 

494 

85 

54 

156 

48 

431 

144 

3,968 

1,361 

896 

145 

497 

126 

128 

106 

66 

40 

296 

126 

84 

86 

529 

60 

0.13 

0.61 

0.09 

0.46 

0.43 

0.07 

0.05 

0.14 

0.04 

0.37 

0.13 

3.45 

1.18 

0.78 

0.13 

0.43 

0.11 

0.11 

0.09 

0.06 

0.03 

0.26 

0.11 

0.07 

0.07 

0.46 

0.05 

155 

702 

104 

543 

456 

77 

64 

178 

63 

440 

138 

3,988 

1,353 

911 

148 

479 

141 

143 

95 

56 

39 

277 

117 

71 

89 

565 

80 



Table W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

1988 1989 

Occupational Category 
Number 

of W)rkers 

Percent 
of Total 

Number 
of Wurkere 

Dental Laboratory and Medical Appliance Tcchmcians 

Electrical and Hectnjnic Equipmem Assemblers 

Precision Woricers Assorted NEC 

Piedsion Pood Production Occupations 

Butcheis and Meat Cutters 

Bakeis 

Precision Food Production NEC 

Precision Inspectois, Testers, and Related Workers 

Inspectois, Testers and Graders 

Precision Inspectors, NEC 

Plant and System Operaiors 

Stationary Ei^ineeis 

Plant and System Operators NEC 

Operators, F^iricatois, and Laborers 

Machine Operators, Assemblers, and Inspectois 

Machine Operators and Tenders, ejicept Precision 

Metalwoildng and Plastic 'n^nking Machine Operators 

Lathe and Turning Machine Operatois 

Punching and Stamping Press Machine Operators 

Grinding, Abrading, Buffing, and Polishing Machine 

Operaton 

Metalworking and Plastic Operators NEC 

Metal and Plastic Processing Machine Operatora 

Molding and Casing M!u:hine Operators 

Metal and Plastic Processirrg, NEC 

Wrodwoifciiig Machitie Operators 

Saiwing Machine Operators 

Other Woodworidng, NEC 

49 

305 

115 

418 

258 

126 

34 

126 

113 

13 

236 

103 

133 

17,814 

8,117 

5,362 

465 

63 

123 

141 

138 

170 

102 

68 

159 

105 

54 

0.04 

0.27 

O.IO 

0.36 

0.22 

0.11 

0.03 

0.11 

0.10 

0.01 

0.21 

0.09 

0.12 

15.49 

7.06 

4.66 

0.40 

0.05 

0.11 

0.12 

0.12 

0.15 

0.09 

0.06 

0.14 

0.09 

0.05 

51 

316 

118 

414 

266 

113 

35 

125 

113 

12 

249 

109 

140 

18,022 

8,248 

5,381 

470 

55 

120 

143 

152 

160 

97 

63 

165 

96 

69 



Tible W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

Occupational Category 

1988 
Number 

of W)rkere 
Percent 
of Total 

1989 
Number 

of Workers 

I'liniing Machine Operators 

Printing Machine Operators 

Typesetters and Compositors 

Printing Machine Operators, NEC 

Textile, Apparel, and Furnishings Machine OpentdHi 

Winding and Twisting Machine Operators 

Textile Sewing Machine Operators 

Pressing Machine Operators 

Laundering and Dry Oeaning Machine Opeili^^ 

Textile, Apparel, and Furnishings, NEC 

Machine Operators, Assorted Materials 

Packaging and Filling Machine Operators 

Mixing and Blending Machine Opeiatois 

Separating, Hltering, and Clarifying Machine Operators 

Piunting and Paint Spraying Machine Operator 

Furnace, Kiln, and Oven Operators, except Pood 

Slicing and Cutting Machine Operators 

Hiotogr^hic Process Machine Operators 

Machine Operators, Assorted Materials, NEC 

Other Machine Operators and Tenders 

Fabricators, Assemblers, and Hand-Working Occupations 

Welders and Cutters 

Assemblers 

Ribricators, Assemblers, NEC 

Production Inspectors, Testers, Samplers, and TOi^het* 

Production Inspectors, Checkers, and Examioeis 

Production Tfcsters 

505 

339 

67 

99 

1,355 

76 

749 

146 

222 

162 

2,680 

414 

102 

56 

200 

102 

215 

98 

1493 

28 

1,906 

555 

1,141 

210 

849 

683 

63 

0,44 

0.29 

0,06 

0,09 

1,18 

0.07 

0,65 

0.13 

0,19 

0.14 

2,33 

0.36 

0.09 

0.05 

0.17 

0.09 

0.19 

0.09 

1.30 

0.02 

1.66 

0.48 

0.99 

0.18 

0.74 

0.59 

0,05 

474 

324 

66 

84 

1^56 

77 

757 

134 

220 

168 

2,736 

442 

110 

62 

186 

96 

219 

91 

1530 

20 

2,011 

612 

1,177 

222 

856 

688 

60 



Table W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

11^ 19«9 

Occupational Category 
Number 

of Workers 
ftrcent 
of Ibtal 

Number 
of Wbrkers 

Graders and Sorters, e îccpt Agricultural 

Production Inspectors, NEC 

Transportation and Material-Moving Occupations 

Motor Vehicle Operators 

Truck Drivers, Heavy 

Truck Drivers, Light 

Drivers-Sales Workers 

Bus DriveiB 

"ftxi'Cab lirivers and Chauffeurs 

Motor Chicle Opciatots, NEC 

Transportation Occupations, except Motor '\fehicle 

Rail Transportation Occuparions 

Locomotive Operating Occupations 

Rail NEC 

Water T^ansportarion Occupations 

Material Movir^ Equipment Opeaators 

Operating E r ^ ^ e i s 

Crane and Tower Operatois 

Excavadmg and Loading Madiine Operaionl 

Grader, Dozer, and Scraper Operators 

Industrial Truck and Tractor Equipment Ope;ratpr< 

Material McFving, ISEC 

£(^Ddlers, Equipment Geaners, Helpers and Laboieis 

Helpeis, Construction and Extractive Occtq>ations 

Helpers, Construction Trades 

Helpers, NEC 

Construction Laboiers 

Production Helpers 

96 

7 

4,831 

3,592 

1,S26 

782 

201 

430 

218 

115 

195 

137 

5i 

86 

58 

1,043 

210 

88 

108 

92 

431 

114 

4,866 

156 

141 

15 

799 

64 

0.08 

0.01 

4.20 

3.12 

1.59 

0.68 

0.17 

0.39 

0,19 

0.10 

0.17 

0.12 

0.04 

0.07 

0.05 

0.91 

0.18 

0.08 

0.09 

0.08 

0.37 

0.10 

4.23 

0.14 

0.12 

0.01 

0.69 

0.06 

102 

6 

4,886 

3,602 

1,850 

766 

192 

440 

220 

134 

177 

129 

0 

129 

0 

1.107 

220 

99 

128 

98 

452 

110 

4,888 

133 

123 

10 

755 

82 
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Table W-1 (Continued). Distribution of U.S. Work Force by Detailed Occupational Category (Thousands of Workers) 

1988 1989 

Occupational Category 

Number 
of TOtrkers 

Percent 
of Total 

Number 
of Workers 

Freight, Stock, and Material Handlers 

Stock Handlers and Baggers 

Machine Feeders and Offbearers 

Reight, Stock, Material, NEC 

Garage and Service Station Related Occv^ntiMii; 

Vehicle Washers and Equipment Qcaners 

Hand Packers and Packagers 

Laborers, except Construction 

Handlers, Equipment Cleaners, Helpers, ttid lidlftB^ 

Farming, Barestry, and Fishing 

Pann Operators and Manageis 

Fanners 

Farm Managers 

Other Agricultural and Related Occupationi: 

Farm OccupaiiOTS, except Managerial 

Farm Workers 

Fann Occupations, NEC 

Related Agriculrural Occupations 

Supervisors 

Groundskeepers and Gardeners, except Farmers 

Animal Caretakers, except Farmers 

Related Agriculture Occuparions, NEC 

Forestry and Logging Occupations 

Tmiber Cutting and Loggiog 

Forestry and Logging, NEC 

Hshers, Hunters, and Tr^ipeis 

1,756 

891 

110 

755 

246 

253 

298 

1.248 

46 

3.437 

1,286 

1.154 

133 

1,978 

1,020 

949 

71 

958 

76 

765 

101 

16 

117 

84 

33 

56 

1.53 

0.77 

0.10 

0.66 

0.21 

0.22 

0.26 

1.09 

0.04 

2.99 

1.12 

1.00 

0.12 

1.72 

0.89 

0.83 

0.06 

0.83 

0.07 

0.67 

0.09 

0.01 

0.10 

0.07 

0.03 

0.05 

1,743 

900 

91 

752 

230 

281 

327 

1,288 

49 

3,421 

1,269 

1,118 

150 

1,976 

964 

893 

71 

1,012 

73 

816 

104 

19 

118 

82 

36 

59 

Total 114.969 100.00 117,342 

Note: Qdumns fflsy not add ID tutab dunni b«c«iiH of nundiag. 
NEC = Not elsewhere ctaulfied 



Tkbie W-2. Distribution of U^ . TO)rk Force by M^jor Occupational Category {Tliousands of Workers) 

Occupational Classification 

Actual 

1988 1989 1991 

Estimat 

1994 

Executive, Administrative, and Managerial 14,216 

Professional Specialty 14,974 

Technicians and Related Sujqxjit 3,521 

Sales Occupadans 13,747 

Admiaistrative Support, Incliiding aerical 18,264 

Private Household 909 

Protective Service 1,944 

Service, except Private Household and Protective 12,479 

Precision Production, Craft, and Repair 13,664 

Operators, Fabricators, and Laborers 17,814 

Fanning, Farestry, and Fishing 3,437 

14,848 

15,550 

3,645 

14,065 

18,416 

872 

1,960 

12,724 

13,818 

18,022 

3,422 

15,302 

16,099 

3,825 

14,497 

18,780 

871 

2,037 

13,192 

14,036 

18,026 

3,394 

15,982 

16,922 

4,094 

15,145 

19,327 

868 

2,152 

13,895 

14,363 

18,033 

3,354 

Total 114,969 117,342 120,059 124,135 



70 U.S. Demographics 

Figure 8. Actual and Estimated Number of Employed U.S. Civilian Workers 
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U.S. Demographics 71 

liable W-3. Employment Growth by Industry for 1988 and 1989 
Annual Estimates through 2000 (Thousands of Workers) 

Industry 

Agriculture 

Mining 

Construction 

Manufacturing 

Transportation and Public Utilities 

Wholesale and Retail Trade 

Finance 

Services 

Private Household 

Public Administration 

Total 

Actual 

1988 

3,169 

753 

7,603 

21,320 

8,064 

23,664 

7,921 

37,043 

1,163 

5,432 

114,969 

1989 

3,199 

719 

7,680 

21,652 

8,094 

24,229 

7,989 

38,227 

1,108 

5,553 

117,342 

1991 

3,195 

718 

7,838 

21,626 

8,203 

24,824 

8,168 

39,871 

1,106 

5,616 

120,059 

Estimated 

1994 

3,187 

717 

8,075 

21,590 

8,367 

25,717 

8,436 

42,334 

1,103 

5,712 

124,135 

1997 

3,180 

715 

8,312 

21,555 

8,531 

26,611 

8,705 

44,794 

1,100 

5,808 

128,211 

2000 

3,173 

714 

8,549 

21,523 

8,695 

27,504 

8,974 

47,251 

1.098 

5,904 

132,287 

Source: U.S. Department of Laboi; 
Buieau of Labor Statistics 

Dataqaest 
Jiine 1990 



72 U.S. Demographics 

Figure 9. Actual and Estimated Employment Growth by Industry, 1989-2000 
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Table W-4, Estimated U.S. White-Collar Workers by Job Classification 

1988 1989 

Job Function 

Tbtal 
White-Collar 

Workers 
(Millions) 

14.2 

15.0 
3.5 

13.7 

18.3 

Percent 
Total Work 

Force 
12.4 

13.0 
3.0 

11.9 

15.9 

Total 
White-Collar 

WDrkers 
(Millions) 

14.8 

15.6 
3.6 

14.1 

18.4 

Percent 
Total Work 

Force 

12.6 

13.3 

3.1 
12.0 

15.7 

Executive, Administrative, and Managerial 
Professional Specialty 
Tedundans and Rdated Occupations 

Sales Woikeis 

Administrative Support (Including Qerical) 

Total White Collar 

Total Woik Force 

64.7 

114.9 

56.2 

100.0 

66.5 

117.3 

56.7 

100.0 
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Figure 10. 1989 White-Collar Workers by Job Classification as a Percentage of Ibtal Wsrk Force 

Technicians and 
Related Occupations 

3 . 1 % 

0006893-10 Source: US Department of Labor 
Bureau of Labor Statistics 
Dataquest 
June 1990 
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Table W-5. Estimated U.S. White-Collar Workers by Industry Sector 

Industry Sector 
Services 

Wholesale and Retail Trade 
Mannfacturiiig 

Knance, Insurance, and Real Estate 

TYanspoitation, Communicatioii, 
Otheis* 

Total White Collar 

and Utilities 

1988 
Ibtal 

White-Collar 
Workers 

(Millions) 
24.4 

14.8 

8.1 

7.3 
4.1 

6.0 

64.7 

Pfercent 
Total White 

Collar 

37.7 

22.9 
12.5 

11.3 

6.3 

9.3 

100.0 

1989 

Total 
White-Collar 

Workers 
(Millions) 

25.4 

15.1 
8.3 
7.4 

4.2 

6.1 

66.5 

Percent 
Ibtal White 

Collar 
38.2 

22.7 

12.5 

11.1 
6.3 

9.2 

100.0 
'Includes agncultiue, mming, coostiuctian, and poblic administiatiaD. 



Tlible W-6. Estimated U.S. White-Collar Workers as a Percent of Total Work Force by Industry Sector 

Industry Sector 

Services 

Wholesale and Retail Trade 

Manufacturing 

finance. Insurance, and Real Estate 

Transportation, Communication, and Utilities 

Othcis* 

Total Work Force 

T9tal 
WDrk Force 

(Millions) 

37.0 

23.7 

21.3 

7.9 

8.1 

16.9 

114.9 

1988 

Percent 
White Collar 

65.6 

65.8 

38.0 

92.9 

50.8 

35.8 

56.3 

Total 
V/brk Force 
(Millions) 

38.2 

24.2 

21.6 

8.0 

8.1 

17.2 

117.3 

1989 

Percent 
White Collar 

66.6 

62.2 

38.2 

93.2 

51.9 

35.0 

56.7 

^Includes agcicultiue, mioiiig, constiuctioo, luui public admioistniiaa^ svci^e of aH four ioAiftries. 
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Table W-7. Number of Desktops by Job Classification (Thousands) 

Estimated 
Occupational Classification 1989 1990 1992 1994 1996 

Managerial and Professional Specialty 

Technical, Sales, and Administrative Support 

Service Occupations 

Precision Production, Craft, and Repair 

Operators, Fabricators, and Laborers 

Farming, Forestry, and Fishing 

33,179 

32,394 

1,620 

2,044 

114 

1,092 

33,747 

32.827 

1,648 

2,058 

117 

1.088 

34,885 

33,694 

1,703 

2,085 

123 

1,081 

36,022 

34.561 

1,758 

2,113 

130 

1,074 

37,160 

35,428 

1,814 

2,141 

136 

1,067 

Total 70,443 71.485 73,571 75,658 77,746 

Souice: Dataquest 
June 1990 
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Figure 11. Number of Desktops by M^or Occupational Category, 1989 
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• Introduction To The Service 
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Introduction to the Service 

OVERVIEW AND PURPOSE 

The Japanese Semiconductor Application Markets (ISAM) segment is one of the services 
provided by Dataquest's Components Group (CG). 

As the range of semiconductor applications continues to become increasingly complex, so is 
the task of examining and forecasting semiconductor consumption from an electronic equipment 
perspective, Dataquest's Semiconductor Application Markets service has developed a methodology 
and an information base that provide the basis for a thorough analysis and forecast of semiconduc
tor consumption by electronic equipment market. The service provides comprehensive support to 
decision makers who need to focus on the industry in terms of its current and future application 
markets. In companies of all sizes, ISAM can facilitate and support decisions regarding the 
following: 

• Strategic planning 

• Tactical marketing 

• Product planning 

• Sales planning 

JSAM's position in the group is unique in that it provides a third dimension with which to 
view the regional and product data that come from adjoining analysts and services. The following 
Semiconductor Industry Group services work in alignment with JSAM: 

Semiconductor Application Markets (SAM) 

Semiconductor Industry Service (SIS) 

Japanese Semiconductor Industry Service (JSIS) 

European Semiconductor Industry Service (ESIS) 

European Semiconductor Application Markets (ESAM) 

Asian Semiconductor and Electronics Technology Service (ASETS) 

Semiconductor User Information Service (SUIS) 

Semiconductor Equipment and Materials Service (SEMS) 

ELEMENTS OF THE SERVICE 

The service has the following four basic elements: 

• The loose-leaf binder contains the essential data that are at the core of the service's 
methodology. 

• JSAM newsletters report on or analyze electronic equipment, relevant industry topics, 
conferences, and trends as they pertain to application markets. 

• The inquiry privilege allows the JSAM client and a designated alternate access to the 
JSAM staff for clarification of or further information on the topics covered in the service. 

JSAM ©1990 Dataquest Incorporated Maidi t 
0006430 Reference material-will not be iqmUisbed 



Introduction to the Service 

• Clients may also access and use Dataquest's corporate library. The extensive material in 
the library includes information organized by both subject and company. The semicon
ductor portion of this information is electronically indexed. The library regularly receives 
numerous periodicals, including government data, annual reports, and foreign publica
tions. 

As a ISAM binder holder, the client and designee also have access to the Components 
Group's Inquiry Center. The inquiry center provides "quick-turn" support and access to available 
data. If inquiries extend beyond the need for additional data and there is a need for detailed 
analyses or opinions on topics that are relevant to the service, we suggest that cUents contact the 
ISAM staff directly, as mentioned above. 

Clients are often unaware of what they can seek via the inquiry privilege. The inquiry 
privilege allows the binder holder access to Dataquest information that is unpubUshed, or to our 
analysts' expertise and opinions. It allows clients to personalize the information that they require in 
order to make decisions that are particular to their (or their company's) needs. We invite clients to 
make use of the inquiry privilege in order to seek this additional and available information. The 
inquiry typically is not a means for additional primary research. 

The following are topics of typical inquiries frequentiy made of the ISAM service: 

• The dynamics of a particular electionic equipment market, including: 

- A forecast in dollars 

- A forecast in units 

- Major manufacturers 

- Key trends 

• Electronic equipment manufacturers' semiconductor procurement data 

• The semiconductor content of a particular type of electronic equipment 

• Semiconductor manufacturers' estimated sales by application market 

The binder containing the comprehensive data that are an integral part of JSAM is given or 
sent to clients upon subscription. The layout of the binder information tiiat follows this introduc
tion is hsted below. (A second binder is provided for convenient filing of JSAM newsletters.) 

BINDER CONTENTS 

Overview 

The "Overview" section is a description of our research procedures and methodology. It also 
provides an explanation of our market segmentation by the five top-level application markets: data 
processing, commimications, industrial, consumer, and transportation. This section also includes 
definitions of electronic equipment that is the subject of JSAM forecasts. 

I 

Company Electronic Equipment Revenue 

The "Company Electronic Equipment Revenue" section consists of a historical look at major 
electronic equipment revenue by company, year, and application market. The historical information 

2 ©1990 Dataquest Incorporated March JSAM 
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Introduction to the Service 

is preceded by an analysis of semiconductor consumption as it relates to the historical trends in this 
aggregate electronic equipment revenue. 

Electronic Equipment Forecast 

In the "Electronic Equipment Forecast" section, we classify and segment more than 60 types 
of electronic equipment within the five application market categories and project a forecast for 
each line item. 

Semiconductor Consumption Analysis 

Total semiconductor consumption analyses are presented by: 

• Application market segment (particular equipment type) 

• Product by application market segment 

• Technology by application market segment 

The "Semiconductor Consumption Analysis" is followed by five subtabs, one for each of the 
five application markets. Behind these tabs are trends and market overviews for the segments, or 
"bottom-up," detailed analyses for specific equipment within segments. 

As staff members report on additional equipment types or trends that are industry- or 
equipment-specific, the material will be filed beWnd these tabs. 

SUPPORT 

Dataquest's position and strength in providing this product are unprecedented. The service is 
structured so that the JS AM staff is supported by an integral information base with sources second 
to none. Our staff has an ongoing dialog with the following sources: 

• Semiconductor users (from all industries) who both make and buy devices 

• Dataquest's other Semiconductor Industry Group services, providing an ongoing view of 
the industry from both regional and product viewpoints 

• Other Dataquest services that are constantly researching and analyzing fast-paced 
electronic equipment industries. These Dataquest technology services provide the ISAM 
staff with key insight into the electronics industry and analyses of specific equipment 
markets that include the following: 

- Market forecasts in dollars 

- Market forecasts in units 

- Major manufacturers 

- Market trends 

ISAM draws upon the expertise of more than 20 electronic equipment services at Dataquest 
for information. However, detailed market share information and competitive analyses are consid
ered elements of the appropriate industry service's standard subscription; clients may be required 
to subscribe to that service for an additional fee, if they wish access to this level of information. 

Figure 1 illustrates the Dataquest infrastructure that supports this service. 

JSAM ©1990 Dataquest Inccaporated March 3 
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Figure 1 

Dataquest Infrastructure 
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Overview 

The following is a list of the material in this section: 

• Methodology 

• Input/Output Ratios 

-• Definitions 

NOTE: The arrow symbol indicates the latest document(s) correct 
location behind the subject tab. 
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Methodology 

INTRODUCTION 

The information behind this "Overview" tab is presented in diree parts. The first, "Methodol
ogy," describes Dataquest's segmentation of electronic equipment into five application markets 
and introduces the major databases contained in the binder. The second section entitled "Input/ 
Output Ratios," describes the economic research that establishes the basis for using input/output 
ratios to generate a forecast of semiconductor consumption by application or end-equipment 
market. The third section, entitled "Definitioiis," presents definitions of many of the specific 
equipment types included in the equipment forecast, which is located behind the tab entitled 
"Electronic Equipment Production." 

METHODOLOGY 

Electronic Equipment Market Segmentation 

Dataquest segments electronic equipment according to the most widely recognized application 
areas that form the following five major semiconductor application market segments: 

• Data processing 

• Communications 

• Industrial 

• Consumer 

• Transportation 

Placement of equipment types within each segment is a matter open to a variety of 
interpretations. Dataquest spent more than a year and a half compiling and defining this 
segmentation, utilizing the following for input: 

• Other Dataquest technology services 

• Industry analysts in the semiconductor manufacturing community 

• Trade association and government statistics ' 

In this way, our segmentation both complemented and enhanced the way that electronics 
markets have been analyzed historically. The assumptions by which Dataquest determined its 
placement of some of the more controversial equipment types in each segment are described in the 
following paragraphs. 

Data Processing 

The data processing segment is structured to include any equipment whose primary purpose is 
information processing. This includes add-on and peripheral devices that are used to reproduce 
computer data for such things as storage and hard-copy output. 

ISAM ©1990 Dataquest Inc<»porated March i 
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The data processing segment is further subdivided into computer, data storage, data terminals, 
input/ouQ)ut, and dedicated systems. The last subsegment includes equipment with a more or less 
specifically defined operation, such as electronic typewriters, word processors, and automated 
banking/teller machines. 

All personal computers (PCs) are placed within the data processing segment rather than in the 
consumer segment because they are products whose primary function is flexible data processing. 
The majority of products Usted in the consumer segment are electrical or electromechanical 
equipment designed primarily for home or personal use. Increasingly integrated semiconductor 
circuitry is being added to these products. Overall, in the cases of appliances and home 
entertainment systems, the primary function of such consumer equipment is generally not flexible 
information processing, in spite of the fact that limited dedicated intelligence may be added as a 
feature. 

Furthermore, the objective of reporting PC production, as with all equipment, is to estimate 
the semiconductor demand engendered by that type of equipment. It is not our objective to report 
the PC market by application segment such as home, scientific, technical, or business. Such a 
segmentation would represent a PC market phenomenon that is software based and has little to do 
with the hardware application of semiconductors. The same can be said for all electronic 
calculators, since they too are primarily tools for information processing. Electronic games are 
designed with the primary objective of use in the home and, as such, are counted in the consiuner 
segment. 

Communications 

The communications segment is subdivided into customer premises equipment, public 
telecommunications, radio, broadcast and studio, and other. These equipment designations have 
been developed to accommodate the equipment segmentation used by the Dataquest 
Telecommunications Industry Service format and the Standard Industrial Classification (SIC) codes 
used in the U.S. Department of Commerce Current Industrial Reports. 

Industrial 

The industrial segment comprises all manufacturing-related equipment, and it includes some 
scientific and dedicated systems. The industrial segment is subdivided into the following categor
ies: instrumentation, manufacturing systems, medical, and other. Here, as with all application 
market segments, when we present data, subtotals and line items have been arranged so that 
information on particular equipment types can be extracted easily and relocated whenever possible. 

Consumer 

The consumer segment has been subdivided to include audio, video, personal electronics, 
appliances, and other. Personal electronics includes products carried or used by individuals, such as 
games, cameras, and watches. Overall, because much consumer equipment production stems from 
Japan, the consumer segment's definition was drafted to complement that region's perspective on 
the market 

©1990 Dataquest Incorporated March ISAM 
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Military 

Although the military segment is very important in the North American and European 
markets, it is insignificant in the Japanese electronic equipment market and has been excluded 
from our analysis. 

Transportation 

To date, the transportation segment forecasts the demand for electronic equipment, based on 
auto and light truck production. However, we have used the title "Transportation" in order to 
incorporate future analysis and growth of different vehicle electronics, since electronics is 
impacting many major vehicle markets including motorcycles and off-hi^way and agricultural 
equipment. To date, the market is forecast based on tiie auto and light truck markets and 
accompanying estimates of increasing electronic equipment content and use per vehicle. We 
segment the market into equipment types that belong in different vehicle functional areas, such as 
entertainment, power train, body control, safety and convenience, and driver information. 
Dataquest reviews technological trends and vehicle market dynamics with auto and semiconductor 
manufacturers to arrive at its market forecasts. 

Databases 

The Japanese Semiconductor Applications Markets (JSAM) binder contains three major 
databases. The first two were created for the purpose of deriving the third— t̂he forecast of 
semiconductor consumption by application or end-equipment area. 

The first database is found behind the tab entitled "Electronic Equipment Companies," This 
database contains historical information on the electronic equipment revenue (by application 
market segment) of approximately 25 Japanese manufacturers. The combined revenue of these 
companies accounts for a large percentage of total Japanese electronic equipment shipments. This 
electronic equipment revenue by segment is documented for the years 1982 through 1986, 
establishing trends and common data points with the second database (described below), in order 
to view the potential future of Japanese equipment production. 

A major objective of die first database is to facilitate the development of input/output (I/O) 
ratios. An I/O ratio represents the relationship between the dollar vsiue of semiconductors in a 
particular type of electronic equipment and the revenue generated by that equipment. For example, 
if $100 worth of semiconductors are used in a piece of equipment that sells for $1,(X30, the I/O 
ratio is 10 percent This ratio of 10 percent can then be implied to forecasts of future sales of that 
equipment to estimate the resulting semiconductor demand. I/O ratios are discussed in detail in the 
next section of this binder. 

Dataquest has gathered semiconductor consumption information (merchant procurement plus 
captive production) for many companies. This consumption information, combined with equipment 
revenue (both by segment and by individual equipment type), provides the basis for the 
development of the I/O ratios. 

The second database, "Electronic Equipmient Forecast," is located behind the tab entitied 
"Electronic Equipment Forecast" and foUows the "Electronic Equipment Companies" section. It 
comprises an extensive set of tables detailing tl̂ e shipments of electronic equipment by Japanese 
manufacturers. These electronic equipment tables are divided into the five i^pUcation market 
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segments defined previously. The market forecasts of electronic equipment are used in conjunction 
with the I/O ratios to forecast semiconductor consumption by each equipment type and overall for 
each appUcation market segment. This information creates the third database. 

The third major set of data is located behind the tab entitled "Semiconductor Consumption 
Analysis" and is published in aggregate form. Detailed I/O estimates for each of the 66 types of 
equipment are available to clients via an inquiry to the ISAM staff. We have applied the I/O ratios 
to the equipment data to provide a forecast of semiconductor consumption by each application 
market. The semiconductor market is then broken down by semiconductor product category and by 
semiconductor technology—all by application market. 

This section also discusses overall trends in the application market segments and analyzes 
specific equipment types. Each of the five appUcation market segments is differentiated by subtabs 
that follow the main semiconductor consumption tables and tab. Information will be added 
continuously to these sections as individual semiconductor analyses and trend information are 
explored and developed for specific equipment and markets. 

©1990 Dataquest Incoiporated Maidi JSAM 
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Input/Output Ratios 

As mentioned in the "Methodology" section, the input/output (I/O) ratio rests at the 
core of Dataquest's research on semiconductor ai^lication markets. The following 
section defines and discusses the I/O ratio historically, with respect to its applicability 
to research on semiconductor consumption from an electronic equipment perspective. 

THE POWER OF INPUT/OUTPUT RATIOS 

I/O ratio analysis offers a number of benefits to the market researcher, including 
the following: 

• It allows one market variable to be simply derived from another. 

• Carefully constructed ratios can be relatively independent of time. 

• The ratio can provide a means of "top-down" analysis. 

• Insight into important trends can sometimes be gained from ratio changes over 
time. 

An example of I/O ratio analysis allowing one market variable to be easily derived 
from another can be seen by considering the amount of steel used per automobile. If this 
ratio is known to be relatively constant, steel use by the auto industry can be derived 
from a forecast of automobile sales, rather than by extrapolating steel use. 

Carefully constructed rati(» tend to be relatively independent of time. For 
instance, steel use per auto will not be directly changed by variations in steel or auto 
prices. However, it might vary slowly, as the size mix of automobiles is changed, since 
compact vehicles use less steel than full-size cars. 

Input/output ratios tend to provide a type of top-down analysis. For instance, steel 
use per car does not specify the* type of steel or the supplier that the auto companies will 
prefer. It simply gives the total available market for steel in autos. Suppliers and 
products must compete within this available market. Some might gain share by lowering 
prices or by improving the performance of their material, but total use will remain 
unchanged. 

Because I/O ratios tend to stay constant over the long run, any ratio changes over 
time provide important trend information. In the foregoing example, if aluminum and 
plastic were included with steel as the primary materials used in cars, a decline in steel 
with time might be explained as being due to substitution of another material. 

Similarly, with respect to semiconductors, the I/O ratio reflects the relationship 
between the dollar value of semiconductors in a type of electronic equipment and the 
revenue generated by that equipment. The ratio is typically expressed as a percentage. 
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For example, if a piece of electronic equipment (such as a personal computer) sells for 
$1,000 and has $100 worth of semiconductors in it, the I/O ratio is expressed as: 

semiconductor value (dollars in) 
equipment revenue (dollars out) 

i—IQS = 0.10 X 100 percent = 10 percent 
$1,000 

On a macro level, understanding a company's equipment revenue and its total 
semiconductor use allows an I/O ratio to be developed for use on the aggregate. For 
example, instead of examining an individual PC (as above), we can look at the 
manufacturer's PC revenue and also its semiconductor consumption (both merchant 
procurement and captive production, if necessary) for the equipment. Here, a company's 
PC revenue could be $1 billion and its semiconductor consumption for these PCs could be 
$100 million. Again, we would derive the I/O ratio by dividing dollars in by dollars out 
and seeing that the aggregate I/O is still 10 percent. 

Dataquest derives I/O ratios by using both methods—closely examining the semicon
ductor content of individual pieces of electronic equipment, and looking at aggregate 
revenue and total semiconductor consumption of companies involved in particular 
electronic lines of business. 

As described in the "Methodology** section, once an I/O ratio is derived for a given 
type of equipment, we apply it to the history and forecast of that equipment. In our PC 
example, if the market in the U.S. in 1984 was $15.9 billion, the semiconductor con
sumption for that equipment would be approximately $1.59 billion. 

ECONOMIC THEORY OF INPUT/OUTPUT RATIOS 

Wassily Leontief won the Nobel prize in economic science in 1973 for his pioneering 
work in input/output analysis. He originally did this work to predict the impact of 
government policy changes on the economy. For instance, input/output analysis might be 
used at the end of a war to predict the impact of a decline in tank production on steel 
consumption if the steel use per tank is known. 

The basic assumption of early work with input/output analysis was that ratios tend 
to be unchanging with time. It turns out that this assumption is quite accurate, and that 
input/output ratios give significant insight into the workings of the economy. Later work 
has shown that technology and other factors may tend to cause ratios to change with 
time, and it takes these changes into account (for example, if integration or substitution 
of one input for another becomes commonplace within the equipment). In the short 
term, especially with respect to the price-driven semiconductor industry, year-to-year 
ratios can change dramatically. For example, I/O ratios in 1984 compared with 1985 
were vastly different because, on the average, prices in the semiconductor industry 
changed 
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much more dramatically than in its electronics equipment counterparts. So, depending 
on year-to-year dynamics, the ratios may change. However, over the long run, from 
industry cycle to industry cycle, they tend to remain fairly constant. 

In its complete form, the Leontief method of analysis divides the economy into 
segments or industries. Some studies have used as many as 200 segments. Each industry 
appears in both a row and a column of a two-dimensional matrix. The number at the 
intersection of two industry segments represents the output of the industry in that row, 
utilized by the industry heading the column. The sum of the numbers in the row is then 
the total output of the industry in the row. The sum of the numbers in a column is the 
total input to the industry in that column. The input is not necessarily equal to that 
industry's output, imless other factors such as labor, capital, and profit are included in 
the analysis. 

A Semiconductm* Example 

The calculator industry was an important consumer of semiconductors in the early 
1970s. More importantly, this industry was exposed to extremely rapid technological 
change during tbds period: Retail selling prices of comparable calculators fell by a 
factor of 10 or more in four years. Thus, the calculator industry should serve as a severe 
test of the stability of input/output ratios in high-technology markets and of the effec
tiveness of this apiH'oach. 

Input/output analysis offers much insight into the use of semiconductors in 
calculators. In addition, the calculator products of the early 1970s are similar to the 
personal computers of today, so some of the insight is useful today. 

Table 1 shows an input/output analysis for two calculators: a printing calculator 
introduced in 1972 and a small pocket calculator introduced in 1976. It is interesting to 
note the manner in which the costs of items with OQ semiconductor content fell in such a 
way as to keep the ratio of semiconductor use to selling price relatively constant, (This 
ratio rose from 7.7i>ercent in the 1972 product to 12.3 percent in the 1976 product.) 

For instance, the keyboard cost fell from $13.00 to $0.56. This transition was 
achieved only through a complete change in the technological approach to keyboards. 
The first keyboard had a separate switch for every key, and each keytop, plunger, and 
switch had to be assembled from individual components. (In this example, the assembly 
labor for the keyboard is included in the keyboard price, because the keyboard is 
purchased as a separate item.) 

By contrast, the keyboard for the pocket calculator consists of only four items for 
all keys: a bottom conductor, a spacer, a top conductor, and a molded single-piece 
keypad. The bottom conductor is arranged in columns, the top conductor in rows. When 
a key is depressed, it makes a connection between the row and the column. The LSI chip 
processes that information to figure out which key has been depressed. All keys are 
molded of a single piece of plastic in such a way that they can flex individually. 
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Table 1 

Input/Output Ratio Analysis for Two Electrcmic Calculat(»^ 

Selling Price 

Factory Cost 

Printer 
Display 

LSI Chip(s) 
Other Semiconductors 

Total Semiconductor 

Keyboard 
Case 
Power Supply 
PC Board 
Other Components 
Miscellaneous 

Total Other 

Labor 

4 

Printing Calculator 
Circa 1972 

I?9;iar9 

$595.00 

$195.00 

$ 

$ 

$ 

$ 

$ 

$ 

49.00 
0 

35.00 

U,QO 

46.00 

13.00 
15.00 
9.00 

12.00 
9.00 

3.00 

61.00 

39.00 

p^TcePt 

100.0% 

32.8% 

8.2% 
0 

5.9% 
1.8% 

7.7% 

2.2% 
2.5% 
1.5% 
2.0% 
1.5% 
0.5% 

10.3% 

6.6% 

Pocket Calculator 
Circa 1976 

Dp],].?ir9 

$19.95 

$10.01 

$ 

$ 

$ 

$ 

$ 

$ 

Source 

0 
2.40 

1.50 

0,9$ 

2.46 

0.56 
0.55 

0 
0.97 
0.21 
0,97 

3.16 

1.99 

Percent 

100.0% 

49.9% 

0 
12.0% 

7.5% 
4.8% 

12.3% 

2.5% 
2.8% 
0.0% 
4.9% 
1.1% 
4.4% 

15.8% 

10.0% 

: Dataquest 
February 1988 

Fimdamentally, the low cost of the 1976 keyboard was achieved by reducing the 
number of parts required. Some of this simplicity was achieved by complicating the LSI 
chip somewhat. Since more complex chips can be purchased every year for the same 
price, complicating the chip tends to be "free." 

Similar changes occurred in other parts of the calculator design. The pocket 
calculator uses a low-power LSI chip and display. For this reason, the power supply 
could be completely eliminated by substitution of a battery. The cost of the battery' is 
not included, because it is supplied by the purchaser as a separate item. 

Substitution of a display for a printer to perform the readout function reduces costs 
from $49.00 to $2.40. The display might consist either of LEDs or a liquid crystal. 
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Other components are also less expensive because of the simplicity of the design. 
The case is less e}q>ensive because it is much smaller, ami the printed circuit board is 
less expensive because it holds only 10 or 15 components instead of 600. Most of the 
additional components are eliminated by including their fuiK:tions on the LSI chip. 
Several connectors are also eliminated because the chip, display, and keyboard can all be 
part of the main pinted circuit board, whereas in the ininting calculator they are 
mounted separately. 

Although the input/output ratios in Table 1 are relatively stable between the two 
calculator products, they do change somewhat. Some of this change is due to a change in 
the channel of distribution rather than a change in teciinology. Note that factory cost 
for the printing calculator is 32.8 percent of the selling price; whereas, for the pocket 
calculator, it is 49.9 percent of the selling price. This difference is due to the fact that 
the printing calculator has a higher sales eiqsense. It is sold by a direct sales force that 
calls on customers individually, while the pocket calculator is sold on a wholesale basis 
through normal consumer channels. 

Table 2 recomputes the input/output ratios, using the factory cost as a basis. Note 
here how stable the ratios become: The output device consumes about one-fourth of the 
cost, whether it is a display or a printer. The semiconductor content is about one-fourth 
of the cost in both instances. Labor is constant at 20 percent. Finally, other costs are 
about 31 percent in both models. 

The relative constancy of these ratios tends to justify the use of input/output 
analysis in high-technology markets, even during periods of rapid technological change. 

Dataquest, in its analysis of end markets, prefers to use a ratio of semiconductor 
content in dollars to the company's sales in dollars. This ratio tends to be relatively 
constant with time for a given company, especially when the markup appropriate to the 
channel of distribution is taken into account. As a cross-check, however, we regularly 
analyze key types of electronic equipment and the semiconductors that they contain. 
These analyses are typically performed on equipment that sells in high volume or 
otherwise impacts the semiconductor market. They include the following: 

• Personal computers 

• Disk drives 

• Printers 

• Cellular mobile radios 
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Table 2 

Cost Ratio Analysis fw Two Electronic Calculators 

Factory Cost 

Printer 
Display 

LSI Chip(s) 
Other Semiconductors 

Total Semiconductor 

Keyboard 
Case 
Power Supply 
PC Board 
Other Components 
Miscellaneous 

Total Other 

Labor 

Printing Calculator 
Circa 

PQllars 

$195.00 

$ 49.00 
0 

$ 35.00 
11.00 

$ 46.00 

$ 13.00 
15.00 
9.00 
12.00 
9.00 
3.00 

$ 61.00 

$ 39.00 

1972 
Percent 

100.0% 

25.1% 
0 

17.9% 
5.6% 

23.6% 

6.7% 
7.7% 
4.6% 
6.2% 
4.6% 
1.5% 

31.3% 

20.0% 

Pocket Calculator 
Circa 

Dollars 

$10.01 

$ 

$ 

$ 

$ 

$ 

$ 

0 
2.40 

1.50 
0,96 

2.46 

0.56 
0.55 

0 
0.97 
0.21 
0,97 

3.16 

1.99 

1976 
Percent 

100.0% 

0 
23.9% 

14.9% 
9.6% 

24.6% 

5.6% 
5.5% 
0.0% 
9.7% 
2.1% 
8.7% 

31.6% 

20.0% 

Source: Dataquest 
February 1988 

© 1988 Dataquest Incorporated February JSAM 



Definitions 

The following section provides detailed definitions of equipment types tracked by the 
Japanese Semiconductor Apphcation Markets (JSAM) segment. The definitions match those used 
by Japan's Ministry of International Trade and Industry (MITI) in order to follow the standard set 
by MITI for industry statistics in Japan. 

Lists of all electronic equipment types and their forecasts are located behind the tab entitled 
"Electronic Equipment Forecast" 

DATA PROCESSING 

General-Purpose Computers—General-purpose computers are digital program accumulation 
systems. Computers excluded from this classification are computers for control, personal com
puters, and office computers. 

General-purpose computers are split into the following price ranges: 

• Large scale: More than ¥250 milhon 

• Medium scale: ¥40 milhon to ¥250 million 

• Small scale: ¥10 miUion to ¥40 million 

Examples of computers in this category include the following: 

• Fujitsu M-780 and VP series 

• Hitachi M-680 

• IBM 3090 

• NEC ACQS 750 and SX 

Ojfice Computers—Office computers are small-scale computers used mainly for clerical work 
such as issuing vouchers and account processing. Office computers are often equipped with input/ 
output and filing devices, along with on-line processing capabilities. 

Office computer prices are segmented as follows: 

Large scale: ¥7.5 milhon to ¥40.0 milhon 

Medium scale: ¥3.0 million to ¥7.5 million 

Small scale: Less than ¥3.0 miUion 

Examples of computers in this category include the following: 

Fujitsu K-10 

Hitachi L-30 

IBM System/36 ET Model AOl 

Mitsubishi Melcom 80 System 1 

NEC Office Processor System 8 

Toshiba TOSBAC System 5 
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Personal Computers—Personal computers are microprocessor-based computers used for a 
variety of applications ranging from business to measuring/control and education. Hand-held 
computers are excluded from this category. Personal computer prices are usually below ¥3 million. 

The following are examples of models included in this category: 

• Fujitsu FMR series 

• Hitachi 816HX model 386 

• NEC PC98000 

Computers for Comrol—Computers for control are digital computers with program accumula
tion systems. These computers are used for a number of applications, including scientific 
calculation and telecommunications. 

The following are examples of computers in this category: 

Fujitsu FACOM S-3000 series 

Hitachi HITAC series 

Nippon Data General Eclipse MV family 

Oki OKITAC System 50V series 

Toshiba TOSBAC G8050 

Rigid Disk Drives—^Rigid disk drives store digital data on platters with magnetically sensitive 
recording surfaces. The disk media substrates are nonflexible and can be made of aluminum, 
plastic, glass, or other rigid material. 

Flexible Disk Drives—^Flexible disk drives store digital data on removable flexible magnetic 
media (floppy diskettes). 

Other Disk Drives—Other disk drives include magnetic tape drives, optical disk drives, and 
magnetic drum units. 

Printers—Printers consist of impact and nonimpact serial, line, and page printers. Computer 
plotters are excluded from this segment. 

Display Unit—CRT Terminals 

Miscellaneous—Other input/output devices include display units, plotters, card readers, and 
scanners. 

Terminals—^Terminals include display terminals; point-of-sale terminals; and other terminals 
used in finance, transportation, distribution, and hotels. 

Other Applied Terminals—Other applied terminals are used for medical imaging, magnetic 
recording/playing equipment, and industrial displays. 

Copiers—Copiers include plain-paper copiers ranging from small personal copiers to large-
scale, Wgh-volume copiers. 

Word Processors—^Word processors include word processors used for Japanese language. 

Typewriters—Typewriters are electronic typewriters excluding word processors. 

Cash Registers—Cash registers include electronic cash registers and exclude point-of-sale 
terminals. 
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COMMUNICATIONS 

Telephones—^The following are common features: 

• Standard telephone—Features pushbutton dial, out-pulse dial, redial, on-hook dial, speed 
dial 

• Multifunction—^Features answering, auto dial, transferring, hand-free microphone 
interface 

• Cordless—^Wireless telephone handsets 

• Others—Includes public telephone, highway telephone 

Telephone Applied—^Telephone applied includes attached telephone functions such as 
telephone-answering devices and interphones. 

Private Branch Exchanges (PBXs)—^PBXs are customer premises telephone-switching sys
tems that, through the dialing of an access code, permit telephones to interface to the public 
telephone central exchange or office. A PBX includes desktop end-user terminals, attendant 
consoles, building wire, switching cabinets, and intercormections between switching cabinets. 

Key Telephones—^Key telephones are home and business phones equipped with switching 
functions that allow access to the public central exchange, without the use of an access code. 

Modems—Modems are electronic devices that provide modulation and demodulation func
tions of transmitted data signals over telephone lines. Modems also convert digital data signals to 
analog signals for transmission over leased lines or the analog, public, switched telephone network. 

Transmission Equipment—^Transmission equipment consists of signal transmission units and 
broadband terminal equipment. 

Radio Communications Equipment—^Radio communications equipment is divided into fixed-
station and mobile equipment. Fixed-station equipment includes receivers, transceivers, and 
multiplexers. Mobile communications equipment includes automobile, marine, aircraft, and CB 
radio equipment. 

Radio Applied Equipment—^Radio applied equipment consists of radar, direction finders, and 
telemeters. 

Broadcasting Equipment—^Broadcasting equipment includes equipment such as amplifiers, 
preamplifiers, control consoles, and terminal equipment, that is used for radio and television 
broadcasting. 

INDUSTRIAL 

Metering Units—Metering units are panel meters, portable meters, relays, and recorders. 

Electronic Measuring Instruments—^Electronic measuring instruments consist of voltmeters, 
circuit testers, frequency-measuring instruments, oscilloscopes, IC testers, spectrum analyzers, and 
other measuring instruments. 

Industrial Meters—Industrial meters are thermometers, pressure gauges, liquid-level gauges, 
flowmeters, tachometers, and speedometers. 

Numerically Controlled (NC) Machines—^NC machines are numerically controlled lathes, 
drilling machines, boring machines, milling machines, grinding machines, and other machine tools. 
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Robotics Equipment—^Robotics equipment is segmented into three categories: playback 
robots, NC robots, and intelbgent robots. Playback robots are controlled by a program that is 
entered by the machine's operator. NC robots perform work in a sequence dictated by numerical 
instructions entered on paper tape, cards, or by digital switches. Intelligent robots decide to take a 
necessary action, using recognition techniques such as vision recognition. 

X-Ray Equipment—X-ray equipment includes X-ray apparaias used for dental and surgical 
X rays. 

Medical Measuring Systems—Medical measuring equipment such as electronic thermometer, 
electronic blood pressure machines, and others. 

Other Medical Electronic Equipment—Other medical electronic equipment includes 
biophenomena-measuring apparatus, monitoring equipment, imaging equipment, test-analysis 
apparatus, therapeutic equipment, prosthetic devices, and medical-care systems. 

Vending Machines—Vending machines are machines used to dispense various articles, 
including food, beverages, cigarettes, and tickets. 

Television Equipment—^Industrial-use equipment. 

Miscellaneous—Other industrial equipment such as electronic beam application equipment, 
laser application equipment, and others. 

CONSUMER 

Audio Amplifiers—^Audio amplifiers include hi-fi stereo receivers in addition to hi-fi stereo 
ampUfiers. 

Digital Audio Disc Players—^Digital audio disc players include compact disc players. 
However, optical systems used for computer storage are not included. 

Stereo Sets—^High fidelity stereo equipment including cassette and CD players, amplifiers, 
and speakers. 

Radios—Radios include clock radios and other radios. Car radios are excluded from this 
segment. 

Tape Recorders—^Tape recorders include magnetic audio recording and playback units. Radio 
cassette recorders, tape decks, and "karaoke" equipment are included in this segment 

Headphone Stereos—^Headphone stereos include highly portable stereo systems such as the 
Sony Walkman. 

VCRs—VCRs are home video tape recorders and portable video tape recorders. VCRs used in 
broadcasting are excluded, 

Videocameras—^Videocameras include videocamera/recorders and exclude videocameras used 
in broadcasting. 

Color TVs—Color television receivers. 

B&W TVs—Black and white television receivers. 

LCD TVs—^Liquid-crystal display television receivers. 

Cameras—^Electronically controUed/programmable cameras. 
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Sewing Machines—^Electronically controlled sewing machines. 

Watches—Watches are battery-powered watches only. Movement-operated watches are 
excluded. 

Clocks—^Digital clocks. 

Electronic Musical Instruments—^Electronic musical instruments are electronic organs, syn
thesizers, and keyboards. 

Electronic Toys—Digitally controlled toys. 

Air Conditioners—^Air conditioners include home air conditioners. Auto air conditioners are 
excluded. 

Microwave Ovens—^Programmable microwave ovens. 

Rice Cookers—^Rice cookers are electric appliances used for the sole purpose of preparing 
steamed rice. 

Fans—^Electronically controlled fans. 

Fan Heaters—^Fan heaters are kerosene heaters with electronic room temperature control and 
monitoring capabiUties. Conventional kerosene heaters are excluded. 

Washing Machines—^Automatic and other electronic washing machines. 

Refrigerators—Electronically controlled motor and temperature. 

TRANSPORTATION 

Entertainment Systems—Entertainment systems include car stereos and car radios. 

Body Control Systems—Body control systems include braking systems, steering and suspen
sion systems, speed regulators, and intermittent wipers. 

Safety and Convenience Products—Safety and convenience products include auto air 
conditioning. 

Transmission Equipment—Transmission equipment includes emissions control systems, elec
tronic fuel injection systems, and automatic transmissions. 

Driver Information Equipment—^Driver information equipment includes digital gauges, indi
cators, and service reminders. 
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The following is a list of the material in this section: 

• Overview 

• Application Market Revenue 

• Factory Locations Directory 

NOTE: The arrow symbol indicates the latest document(s) correct location 
behind the subject tab. 
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INTRODUCTION 

This section forms the first major data base on which the methodology of this 
product is based. The other data base, located behind the tab entitled "Electronic 
Equipment Forecast," provides forecasts of electronic equipment production. The year 
in common, 1983, forms a transition in which to view history, while simultaneously 
extrapolating material that is necessary for understanding the future. The purpose of 
the electronic equipment revenue data base is threefold: 

• To provide concrete historical information on specific companies—The section 
provides a data base of the electronic equipment revenue of 25 Japanese 
equipment manufacturers. We estimate that this electronics revenue accounts 
for a significant percentage of Japanese electronic equipment shipments and 
forms a good base for examining trends in the electronic equipment market
place. This data base is a tool for analyzing growth by application market 
segment or by the activities of individual companies. 

• To offer a check on other summary data—The information complements a 
historical view of semiconductor consumption from an equipment viewpoint 
rather than from the perspective of simply a product-shipment analysis, 

• To serve as a basis for developing input/output (I/O) ratios—Tracking the 
actual semiconductor consumption and the actual electronic equipment 
revenue of given users allows an analysis of the I/O ratio: the relationship 
between semiconductor dollar value and the dollar value of the equipment in 
which the semiconductors are used. 

Dataquest has developed I/O ratios by interviewing procurement, contract, and 
materials managers who are experts in knowing their individual company's merchant and 
captive use of semiconductors. We have interviewed more than 200 leading electronics 
manufacturers in North America. They have given us proprietary information on their 
semiconductor procurement, their captive production, and their relationships to the 
equipment or division in which the devices are used. The results of this survey, along 
with similar information provided by Japanese equipment and semiconductor manufac
turers, are used to develop top-level I/O ratios. 

Dataquest has agreed to use this information only for internal purpwases and to report 
these ratios only on an aggregate basis. The I/O ratios that we develop are applied to 
the forecasts for electronic equipment. Information in those I/O ratios is available to 
clients that subscribe to our on-line services and can also be solicited from our analysts 
by clients via their inquiry privileges. The result is a series of forecasts of semi
conductor consumption by application market. These forecasts are presented in the 
"Semiconductor Consumption Analysis" section. 
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SUMMARY 

The information that follows is the result of a comprehensive data base that allows 
for tracking and analyzing the electronic equipment revenue of a sample of Japanese 
manufacturing companies. Major companies' revenue is listed, segmented, and presented 
in this section in various ways. Accordingly, the data, covering the five years from 1983 
through 1987, are presented as follows: 

• Annual Japanese yen-to-dollar exchange rates (see Table 1) 

• The combined total revenue of all companies in the data base in relation to the 
combined total electronic equipment revenue of those same companies (see 
Figure 1 and Tables 2 and 3) 

• The combined total electronic equipment revenue broken out by the five 
standard application markets that consume semiconductors in Japan: data 
processing, communications, industrial, consumer, and transportation (see 
Figures 2 and 3 and Tables 4 through 6) 

• The individual application markets broken out by year, company, and revenue 
for that market (see the "Application Market Revenue" section) 

Table 1 

Annual Japanese Yen-to-Dollar Exchange Rate 

Year 

1983 

1984 

1985 

1986 

1987 

Source: 

Yen per 
Dollar 

235 

237 

238 

167 

144 

Dataquest 
March 1989 

© 1989 Dataquest Incorporated March JSAM 
0003181 



Overview 

Figure 1 

Total Company Revenue versus 
Total Company Electronic Equipment Revenue 

Billions 
30 

of Yen 

0003181-1 Dataquest 
Marek 1989 

Table 2 

Total Company Revenue versus 
Total Company Electronic Equipment Revenue 

(Billions of Yen) 

Total Revenue 
Electronic Equipment 
Revenue 
Electronic Equipment 
Percentage of Total 

1983 

¥19,200 

¥16,100 

83.9% 

1984 

¥23,093 

¥18,957 

82.1% 

1985 

¥24,131 

¥20,513 

85.0% 

1985 

¥23,553 

¥19,804 

84.1% 

1987 

¥24,913 

¥20,561 

82.5% 

CAGR 
1983-1987 

6.7% 

6.3% 

Source: Dataquest 
March 1989 

JSAM 
0003181 

© 1989 Dataquest Incorporated March 



Overview 

Table 3 

Total Company Revenue versus 
Total Compai^ Electronic Equipment Revenue 

(Millions of Dollars) 

CAGR 
1983 1984 1985 1986 1987 1983-1987 

T o t a l Revenue $ 8 1 , 7 0 2 $ 9 7 , 4 3 9 $ 1 0 1 , 3 9 0 $ 1 4 1 , 0 3 7 $ 1 7 3 , 0 0 9 20.5% 
E l e c t r o n i c Equipment 

Revenue $ 6 8 , 5 1 2 $ 7 9 , 9 8 7 $ 8 6 , 1 9 0 $ 1 1 8 , 5 8 5 $ 1 4 2 , 7 8 5 20.2% 
E l e c t r o n i c Equipment 

P e r c e n t a g e o f T o t a l 83.9% 82.1% 85.0% 84.1% 82.5% 

S o u r c e : D a t a q u e s t 
March 1989 
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Figure 2 

Total Company Electronic Equipment 
Revenue by Apq>licati(m Market 

(1983-1987) 

^ ^ 1 Communications 

I I Transportation 

K i ^ Industriai 

^ M Data Processing 

|X> j Consumer 

1983 1984 

1987 
00031SI-2 Source: Dataqucit 

March 1?S9 

JSAM 
0003181 
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Figure 3 

Company Electronic Equipment Revenue 
by Application Market 

Billions of Yen 
10-

^ Industrial ^ | Transportation 

^ ^ Communications j j Consumer 

[\>^1 Data Processing 

tSS3 1984 1985 1386 ^m 
0003181^ Source; D^tfique&t 

March 19S9 

Table 4 

Total Company Electronic Equipment Revenue by Application Market 
(Billions of Yen) 

Segment 

Data Processing 
Communications 
Industrial 
Consumer 
Transportation 

Total 

1983 

¥ 3,732 
1,517 
2,576 
6,784 
1.491 

¥16,100 

1984 

¥ 4,677 
1,692 
2,854 
8,009 
1.726 

¥18,957 

1985 

¥ 5,431 
1,827 
2,993 
8,427 
1,834 

¥20,513 

1986 

¥ 5,661 
2,019 
2,748 
7,559 
1.816 

¥19,804 

1987 

¥ 6,483 
2,243 
2,781 
7,205 
1.-849 

¥20,561 

CAGR 
1983-1987 

14.8% 
10.3% 
1.9% 
1.5% 
5.5% 

6.3% 

Note: Columns may not add to totals shown because of rounding. 

Source; Dataquest 
March 1989 
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Table 5 

Total Company Electronic Equipment Revenue 
by Amplication Market 

(Millions of Dollars) 

Data Processing 
Communications 
Industrial 
Consumer 
Transportation 

Total 

1983 

$15,880 
6,455 

10,963 
28,868 
6.345 

$68,512 

1984 

$19,733 
7,138 

12,042 
33,794 
7,281 

$79,987 

1985 

$22,820 
7,678 
12,576 
35,407 
7.708 

$86,190 

1986 

$ 33,896 
12,091 
16,456 
45,266 
10,875 

$118,585 

1987 

$ 45,023 
15,575 
19,315 
50,031 
12,842 

$142,785 

CAGR 
1983-1987 

29.8% 
24.6% 
15.2% 
14.7% 
19.3% 

20.2% 

Note: Columns may not add t o t o t a l s shown because of rounding . 

Source: DatagueSt 
March 1989 

Table 6 

Total Company Electronic Equipment Revenue 
by Application Market 

(Percentage) 

1983 1984 1985 1986 1987 

Data Processing 
Communications 
Industrial 
Consumer 
Transportation 

Total 

_̂ 

23.2% 
9.4 

16.0 
42.1 
9.3 

100.0% 

24.7% 
8.9 

15.1 
42.2 
9.1 

100.0% 

26.5% 
8.9 

14.6 
41.1 
8.9 

100.0% 

28.5% 
10.2 
13.9 
38.2 
9.2 

100.0% 

Source: 

31.5% 
10.9 
13.5 
35.1 
9.0 

100.0% 

Dataguest 
March 1989 
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Overview 

Figure 4 illustrates the growth of total company electronic equipment revenue from 
1983 through 1987. 

Figure 4 

Total Company Electronic Equipment Revenue 
Year-to-Year Growth Rates 

Billions of Yen 
24 

22 

18 

16 

14 

CAGR = 6.6% 

1 8 . 0 % ^ — • 

1 

7.9% 

1 

(3.4%) 

1 

4.0% 

1983 1984 1985 
Note: Percentages indicate year-to-year growtli rates. 
0003181-4 

1986 1987 

Source: Dataquest 
March 1989 

METHODOLOGY 

The companies included in the data base represent Dataquest's estimate of the top 
25 Japanese electronic equipment manufacturers. Company annual reports provided the 
main source of information on equipment shipments. Virtually every annual report lists a 
company's revenue by line of business; each line of business is usually referred to as a 
segment. A description of each segment is also reported. Dataquest used these reports 
to determine whether a segment's revenue should be added to the data base. 

Given that the information in some annual reports is limited, Dataquest developed 
the following protocols to provide continuity to the data base: 

• The latest annual report was always used. For example, a typical 1987 report 
might have historical segment data for a two-year period. If only two years 
were reported, the 1986 report was examined for 1984 information, and the 
data for 1985 were simply checked against the information in the 1986 report 
to ensure that a company had not reorganized its reporting structure. Using 
the latest annual report provided continuity in the segments and in reporting 
each segment's revenue. 

t © 1989 Dataquest Incorporated March JSAM 
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Overview 

• Some companies' segments included nonelectronic equipment. If electronic 
equipment made up the majority of the segment, or if there was a heavy 
technical influence in the description, the entire revenue for that segment was 
added to the data base. Unless specifically detailed or additional information 
was obtainable, percentages were not applied to segment revenue, based on 
the proportion or type of electronic equipment in that segment. 

• Despite the name that a company gave to a given segment, a description of 
the equipment in a segment was used to determine in which of the six 
Dataquest application market segments the revenue belonged. Some of the 
companies' segments had such a varied product mix that they crossed over the 
Dataquest segmentation boundaries. In such cases, the major product 
influence in that segment's description mandated the revenue category. 

• In segments where there was little or no clear evidence of electronic 
equipment, the revenue was not added to the data base. Nonelectronic lines of 
business also were not included. 

• Service, interest, supply, and other additional or product support revenue was 
eliminated from the data base if it was listed in the report. Most companies in 
the data base separated such revenue. Software revenue was also eliminated 
when it was broken out as a separate line item, or if additional information 
indicated a percentage. 

These gray areas applied to only a portion of the companies in the data base. Since 
Dataquest dealt with them by using the standards just described, we believe that this 
history of sample companies provides a thorough snapshot of what transpired in the 
application market segments that affect semiconductor consumption in Japan. 

However, when comparing these data to the data located behind our "Electronic 
Equipment Forecast" tab, it is important to note the following differences in the two 
data bases: 

• The company data in this section are based on the companies' sales revenue in 
each segment, and the electronic equipment forecast measures factory 
revenue from equipment production. The sales revenue figure is significantly 
higher than the factory revenue figure for a given piece of equipment. 

• The company data include revenue from products manufactured outside of 
Japan. The electronic equipment forecast data measure production of equip
ment manufactured in Japan exclusively. 

• The company data reflect the use of top-level segments to develop the total 
application market numbers, while the electronic equipment forecast tracks 
specific equipment types to develop the total application market numbers. 

JSAM © 1989 Dataquest Incorporated March 
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Overview 

These differences in the two data bases make the company application market 
revenue data large, compared with the electronic equipment forecast data. And the 
disparities distort the relative size of the five application markets tracked by the 
company data base. As more years are included, we can examine the link between the 
two data bases more closely and resolve discrepancies as they arise. 

ANALYSIS 

Compiling and analyzing the data highlighted many key points. Figure 1 and Table 2 
show that the combined total revenue grew at a compound annual growth rate (CAGR) of 
6.7 percent in local currency from 1983 to 1987. Combined electronic equipment 
revenue grew at a slightly slower CAGR of 6.3 percent. 

In 1987 the only area to show negative growth was the consumer application markets 
with a negative 4.6 percent decrease from 1986. In 1983, consumer electronics made up 
42.1 percent of the total company electronic equipment revenue. In 1987, the 
percentage dropped to 35.0. Some of the reasons for this drop are as follows: 

• The high yen appreciation severely damaged the Japanese consumer 
manufacturers in terms of worldwide competition, specifically against the 
Koreans. 

• The export ratio for consumer products from Japan to the United States 
sharply declined from 58.6 percent in 1986 to 51.4 percent in 1987. 

• Japanese manufacturers have been targeting industrial and data processing 
markets. The data processing portion of total Japanese company electronic 
equipment revenue grew from 23.2 percent in 1983 to 31.5 percent in 1987. 

The fastest growing application segment was data processing, with a positive 
15 percent growth rate over 1986. Figures 2 and 3 and Tables 4 through 6 show the 
changing composition of the Japanese electronics market. 
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Application Market Revenue 

Table 1 

Estimated Total Company Electronic Equipment Revenue 
(Billions of Yen) 

Company 1983 1984 1985 198^ 1987 Year End 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 

13 

14 
15 
16 

17 
18 

19 

20 
21 

22 
23 
24 

25 

Matsushita Electric 
Industrial Co., Ltd. 

Hitachi, Ltd. 
Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 
Fujitsu Limited 
IBM Japan, Ltd. 
Sony Corporation 
Nippondenso Co., Ltd. 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Matsushita Electric 
Works Ltd. 
Victor Company of 
Japan Limited 
Canon Inc. 
Ricoh Company, Ltd. 
Oki Electric Industry 
Co., Ltd. 
Fuji Electric Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 
Omron Tateisi Elec
tronics Co. 
Kyocera Corporation 
Pioneer Electronic 
Corporation 
Daikin Industries, Ltd. 
Casio Computer Co., Ltd. 
Matsushita Kotobuki 
Electronics. 
Industries Ltd. 

Minolta Camera Co., Ltd. 

¥ 2,719 ¥ 3,258 ¥ 3,424 ¥ 3,169 ¥ 3,278 Mar. 31 
2,648 3,026 3,003 2,925 2,920 Mar. 31 
2,026 2,526 2,520 2,503 2,683 Mar. 31 
1,460 1,889 1,970 2,124 2,304 Mar. 31 

1,588 
992 
612 
770 
689 
820 
757 

530 

553 
374 
389 

304 
355 

1,858 
1,292 
769 
912 
789 
992 
910 

565 

650 
485 
452 

362 
381 

1, 
1, 

1, 

1, 

,821 
,429 
915 
,071 
909 
,048 
955 

588 

588 
575 
490 

362 
386 

1, 
1 

1 

,804 
,482 
879 
,036 
965 
839 
869 

603 

587 
539 
488 

361 
393 

1, 
1, 
1, 
1, 

,954 
,714 
,061 
,030 
994 
909 
873 

663 

579 
579 
560 

416 
402 

Mar. 
Mar. 
Dec. 
Mar. 
Mar. 
Mar. 
Mar. 

Nov. 

Mar. 
Dec. 
Mar. 

Mar. 
Mar. 

31 
31 
31 
31 
31 
31 
31 

30 

31 
31 
31 

31 
31 

251 291 301 317 337 Mar. 31 

209 
220 

239 
162 
176 

226 
133 

270 
283 

247 
190 
210 

336 

150 

246 
247 

260 
214 
236 

374 
199 

248 
243 

268 
213 
203 

285 
211 

278 
271 

266 
225 
211 

209 
197 

Mar. 
Mar. 

Sep. 
Nov. 
Mar. 

Mar. 
Mar. 

31 
31 

30 
30 
31 

31 
31 

Total ¥19,200 ¥23,093 ¥24,131 ¥23,553 ¥24,913 
Exchange Rate (Yen/US$) 235 237 238 167 144 

Note: Each year shows fiscal year in Japan. 
Source: Dataquest 

March 1989 
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1983 

$11,569 
11,269 
8,620 
6,212 

6,756 
4,220 
2,605 
3,277 
2,931 
3,488 
3,219 

1984 

$13,746 $ 
12,767 
10,658 
7,972 

7,841 
5,450 
3,243 
3,848 
3,330 
4,184 
3,838 

1985 

14,387 
12,619 
10,586 
8,279 

7,651 
6,006 
3,843 
4,502 
3,819 
4,402 
4,014 

1986 1987 

$ 18,978 $ 22,761 
17,513 
14,991 
12,716 

10,800 
8,875 
5,261 
6,205 
5,777 
5,023 
5,201 

20,275 
18,630 
16,003 

13,571 
11,906 
7,366 
7,152 
6,903 
6,315 
6,060 

Year 

Mar. 
Mar. 
Mar. 
Mar. 

Mar. 
Mar. 
Dec. 
Mar. 
Mar. 
Mar. 
Mar. 

End 

31 
31 
31 
31 

31 
31 
31 
31 
31 
31 
31 

Application Market Revenue 

Table 2 

Estimated Total Company Electronic Equipment Revenue 
(Millions of Dollars) 

Company 

1 Matsushita Electric 
Industrial Co., Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 IBM Japan, Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 
10 Sanyo Electric Co., Ltd. 
11 Sharp Corporation 
12 Matsushita Electric 

Works Ltd. 2,256 2,385 2,469 3,612 4,602 Nov. 30 
13 Victor Company of 

Japan Limited 
14 Canon Inc. 
15 Ricoh Company, Ltd. 
16 Oki Electric Industry 

Co., Ltd. 
17 Fuji Electric Co., Ltd 
18 Matsushita Communication 

Industrial Co., Ltd. 
19 Omron Tateisi Elec

tronics Co. 
20 Kyocera Corporation 
21 Pioneer Electronic 

Corporation 
22 Daikin Industries, Ltd. 
23 Casio Computer Co., Ltd 
24 Matsushita Kotobuki 

Electronics . 
Industries Ltd. 

25 Minolta Camera Co., 
Ltd. 
Total $81,702 $97,439 $101,390 $141,037 $173,009 
Exchange Rate (Yen/US$) 235 237 238 167 144 

Note: Each year shows fiscal year in Japan. 
Source: Dataguest 

March 1989 
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2,353 
1,592 
1,654 

1,292 
1,510 

1,067 

889 
935 

1,017 
690 
751 

962 

567 

2,743 
2,047 
1,906 

1,527 
1,608 

1,227 

1,141 
1,195 

1,043 
800 
887 

1,417 

635 

2,471 
2,418 
2,059 

1,520 
1,623 

1,265 

1,034 
1,036 

1,094 
897 
992 

1,570 

835 

3,517 
3,230 
2,922 

2,162 
2,353 

1,900 

1,483 
1,453 

1,603 
1,275 
1,217 

1,710 

1.265 

4,020 
4,018 
3,889 

2,890 
2,794 

2,341 

1,930 
1,883 

1,848 
1,564 
1,466 

1,454 

1.368 

Mar. 
Dec. 
Mar. 

Mar. 
Mar. 

Mar. 

Mar. 
Mar. 

Sep. 
Nov. 
Mar. 

Mar. 

Mar. 

31 
31 
31 

31 
31 

31 

31 
31 

30 
30 
31 

31 

31 



Application Market Revenue 

Table 3 

Estimated Revenue for Semiconductor Aj^lication Markets 
(Billions of Yen) 

Company 

Hitachi, Ltd. 
Matsushita Electric 

1983 1984 1985 1986 1987 

¥ 2,288 ¥ 2,486 ¥ 2,613 ¥ 2,540 ¥ 2,510 

3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

Industrial Co., Ltd. 
Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 
Fujitsu Limited 
IBM Japan, Ltd. 
Nippondenso Co., Ltd. 
Sony Corporation 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Canon Inc. 
Victor Company of 
Japan Limited 
Ricoh Company, Ltd. 
Matsushita Electric 
Works Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 
Oki Electric Industry 
Co., Ltd. 
Pioneer Electronic 
Corporation 
Casio Computer Co., Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Minolta Camera Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total 
Exchange Rate (yen/US$) 

2,104 
1,746 
1,114 

1,448 
819 
612 
681 
701 
747 
643 
374 

527 
314 

314 

251 

237 

226 
176 

226 
133 

144 
109 
108 
60 

¥16,100 
235 

2 
2 
1 

1 
1 

¥18 

,515 
,091 
,382 

,622 
,037 
769 
779 
812 
919 
769 
487 

620 
367 

321 

291 

276 

236 
210 

336 
150 

188 
124 
110 
58 

,957 
237 

2 
2 
1 

1 
1 

¥20 

,666 
,160 
,597 

,656 
,253 
915 
896 
944 
982 
810 
571 

555 
407 

339 

301 

289 

251 
236 

374 
199 

166 
139 
131 
64 

,513 
238 

2 
2 
1 

1 
1 

¥19 

,386 
,093 
,741 

,628 
,315 
879 
953 
899 
778 
724 
539 

541 
398 

352 

317 

286 

259 
203 

285 
211 

167 
143 
100 
66 

,804 
167 

2 
2 
1 

1 
1, 
1 

¥20 

,424 
,213 
,871 

,734 
,514 
,061 
979 
858 
711 
703 
578 

522 
459 

379 

337 

314 

257 
211 

209 
197 

179 
156 
110 
75 

,561 
144 

Note: Each year shows fiscal year in Japan. 
Source: Dataquest 

March 1989 
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Application Market Revenue 

Table 4 

Estimated Revenue for Semiconductor Application Markets 
(Millions of Dollars) 

Company 

Hitachi, Ltd. 
Matsushita Electric 

1983 1984 1985 1986 1987 

$ 9,737 $10,488 $10,981 $ 15,207 $ 17,427 

3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

Industrial Co., Ltd. 
Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 

Fujitsu Limited 
IBM Japan, Ltd. 
Nippondenso Co., Ltd. 
Sony Corporation 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Canon Inc. 
Victor Company of 
Japan Limited 

Ricoh Company, Ltd. 
Matsushita Electric 
Works Ltd. 

Matsushita Communication 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 

Pioneer Electronic 
Corporation 

Casio Computer Co., Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Minolta Camera Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Indust.ries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

8,954 
7,429 
4,740 

6,160 
3,485 
2,605 
2,898 
2,984 
3,177 
2,734 
1,590 

2,241 
1,338 

1,335 

1,067 

1,008 

962 
751 

962 
567 

613 
462 
459 
254 

$68,512 
235 

10,613 
8,823 
5,830 

6,845 
4,376 
3,243 
3,287 
3,425 
3,878 
3,243 
2,057 

2,618 
1,547 

1,355 

1,227 

1,166 

997 
887 

1,417 
635 

795 
525 
465 
246 

$79,987 
237 

11,202 
9,074 
6,710 

6,958 
5,265 
3,842 
3,764 
3,965 
4,124 
3,404 
2,400 

2,332 
1,711 

1,426 

1,265 

1,214 

1,055 
992 

1,570 
835 

696 
585 
549 
270 

$86,190 
238 

14,288 
12,535 
10,423 

9,746 
7,873 
5,260 
5,704 
5,382 
4,659 
4,333 
3,229 

3,242 
2,382 

2,110 

1,900 

1,714 

1,553 
1,217 

1,710 
1,265 

998 
859 
601 
395 

$118,585 
167 

16,836 
15,367 
12,993 

12,043 
10,517 
7,365 
6,797 
5,959 
4,937 
4,880 
4,017 

3,626 
3,186 

2,631 

2,341 

2,179 

1,782 
1,466 

1,454 
1,368 

1,243 
1,084 

765 
522 

$142,785 
144 

Note: Each year shows fiscal year in Japan. 
Source! Dataguest 

March 1989 
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Application Market Revenue 

Table 5 

Estimated Fiscal 1987 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Data 
Company 

1 Hitachi , Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 IBM Japan, Ltd. 
8 Hippondenso Co., Ltd. 
9 Sony Corporation 

10 Sanyo Electric Co., Ltd. 
11 Sharp Corporation 
12 Canon Inc. 
13 Victor Company of 

Japan Limited 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Pioneer Electronic 

Corporation 
19 Casio Computer Co., Ltd. 
20 Matsushita KotobuKi 

Electronics 
Industries Ltd. 

21 Minolta Camera Co., Ltd. 
22 Omron Tateisi Elec

tronics Co. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 144.0 

Processing Communications Industrial Consumer Transportation Total 

i 804 

279 
382 

1,037 

166 
1,233 
1,061 

0 
0 

55 
151 
431 

0 
356 

0 

90 

190 

0 
109 

0 
97 

10 
0 

0 
34 

i 130 

130 
392 
722 

213 
282 
0 
0 
0 
0 
0 
6 

0 
72 

0 

158 

124 

0 
0 

0 
0 

0 
0 

0 
14 

X 755 

280 
409 

0 

745 
0 
0 
0 
0 

137 
0 
20 

0 
0 

CI 

0 

;p 

0 
0 

0 
0 

169 
156 

110 
0 

« 527 

1,735 
758 
112 

469 
0 
0 
15 
858 
519 
551 
121 

522 
31 

379 

0 

0 

167 
102 

209 
100 

0 
0 

0 
27 

V 293 

0 
273 
0 

141 
0 
0 

964 
0 
0 
0 
0 

0 
0 

0 

89 

0 

90 
0 

0 
0 

0 
0 

0 
0 

V 

< 
¥ 
t 

K 
>t 

* 
« 
Y 
1 
¥ 
•£ 

!t 
1 

X 

¥ 

!E 

« 
t 

V 
y 

¥ 
¥ 

¥ 
¥ 

2, 

2, 
2, 
1, 

1, 
1 
1 

,510 

,424 
,213 
,871 

,734 
,514 
,061 
979 
858 
711 
703 
578 

522 
459 

379 

337 

314 

257 
211 

209 
197 

179 
156 

110 
75 

¥6,483 ¥2,243 ¥2,781 ¥7,205 ¥1,849 ¥20,561 

Source: Dataquest 
March 1989 

# 
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Application Market Revenue 

Table 6 

Estimated Fiscal 1987 Company Electronics Revenue 
by Semiconductor Ai^lication Market 

(Millions of Dollars) 

Data 
Company Processing Communications Industrial Consumer Transportation Total 

1 
2 

3 
4 
5 

6 
7 

e 
9 

10 
11 
12 
13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

Hitachi, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 

Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 
Fujitsu Limited 
IBM Japan, Ltd. 
Nippondenso Co., Ltd. 
Sony Corporation 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Canon Inc. 
Victor Company of 
Japan Limited 
Ricoh Company, Ltd. 
Matsushita Electric 
Works Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 
Pioneer Electronic 
Corporation 
Casio Computer Co., Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Minolta Camera Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Xen/US$) : 144.0 

$ 5,583 

1,940 
2,653 
7,199 

1,153 
8,561 
7,365 

0 
0 

379 
1,051 
2,996 

0 
2,471 

0 

623 

1,320 

0 
755 

0 
673 

67 
0 
0 

233 

$45,023 

3 903 

903 
2,719 
5,016 

1,482 
1,956 

0 
0 
0 
0 
0 

40 

0 
500 

0 

1,097 

859 

0 
0 

0 
0 

0 
0 
0 

100 

$15,575 

$ 5, 

1, 
2, 

5. 

1 
1 

$19 

.244 

,944 
838 
0 

,171 
0 
0 
0 
0 

952 
0 

141 

0 
0 

0 

0 

0 

0 
0 

0 
0 

,176 
,084 
765 
0 

,315 

$ 3,662 

12,048 
5,264 
778 

3,259 
0 
0 

105 
5,959 
3,606 
3,829 
840 

3,626 
215 

2,631 

0 

0 

1,160 
712 

1,454 
694 

0 
0 
0 

189 

$50,031 

$ 2,036 

0 
1,892 

0 

979 
0 
0 

6,692 
0 
0 
0 
0 

0 
0 

0 

621 

0 

622 
0 

0 
0 

0 
0 
0 
0 

$12,842 

$ 

3 

$ 
3 

3 
3 
3 
3 
3 
3 
3 
3 

3 
3 

3 

S 

3 

3 
3 

3 
3 

3 
3 
3 
3 

17,427 

16,836 
15,367 
12,993 

12,043 
10,517 
7,365 
6,797 
5,959 
4,937 
4,880 
4,017 

3,626 
3,186 

2,631 

2,341 

2,179 

1,782 
1,466 

1,454 
1,368 

1,243 
1,084 

765 
522 

3142,785 

Source: Dataquest 
March 1989 

© 1989 Dataquest IncDrporated March JSAM 
0003266 



Application Market Revenue 

Table 7 

Estimated Fiscal 1986 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Data 
Company 

1 H i t a c h i , Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 Nippondenso Co., Ltd. 
8 Sony Corporation 
9 IBM Japan, Ltd. 

10 Sanyo Electric Co., Ltd. 
11 Sharp Corporation 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

19 Pioneer Electronic 

X 702 

253 
341 
920 

152 
1,077 

0 
0 

879 
0 

145 

0 
394 
315 

0 

75 

184 

X 110 

126 
339 
684 

189 
238 

0 
0 
0 
0 
0 

0 
6 
57 

0 

97 

102 

y 845 

253 
391 
0 

674 
0 
0 
0 
0 

162 
0 

0 
23 
0 

0 

0 

0 

X 580 

1,754 
762 
137 

481 
0 
12 

899 
0 

616 
579 

541 
117 
26 

352 

0 

0 

V 303 

0 
260 

0 

132 
0 

940 
0 
0 
0 
0 

0 
0 
0 

0 

91 

0 

¥ 

¥ 
¥ 
¥ 

¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

¥ 
¥ 
¥ 

¥ 

¥ 

¥ 

2, 

2, 
2, 
1, 

1 
1 

,540 

,386 
,093 
,741 

,628 
,315 
953 
899 
879 
778 
724 

541 
539 
398 

352 

317 

286 

285 285 

20 
21 
22 

23 
24 
25 

Corporation 
Minolta Camera Co., Ltd. 
Casio Computer Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/USJ): 167.0 

0 
85 
106 

9 
0 

0 
25 

¥5,661 

0 
0 
0 

0 
0 

0 
17 

¥2,019 

0 
0 
0 

157 
143 
100 
0 

¥2,748 

169 
126 
97 

0 
0 
0 
25 

¥7,559 

90 
0 
0 

0 
0 
0 
0 

¥1,816 

¥ 
¥ 
¥ 

¥ 
¥ 
¥ 
¥ 

¥19 

259 
211 
203 

167 
143 
100 
66 

,804 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 



Application Market Revenue 

Table 8 

Estimated Fiscal 1986 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of Dollars) 

Data 
Company 

1 Hitachi, Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 

3 Toshiba Corporation 

4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 Nippondenso Co., Ltd. 
8 Sony Corporation 
9 IBM Japan, Ltd. 

10 Sanyo Electric Co., Ltd. 
11 Sharp Corporation 
12 Victor Company of 

Japan Limited 

13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

19 Pioneer Electronic 

$ 4,204 

1,514 
2,042 
5,507 

910 
6,449 

0 
0 

5,260 
0 

866 

0 
2,358 
1,887 

0 

447 

1,104 

$ 

2, 
4 

1 
1 

659 

754 
,032 
,097 

,133 
,423 

0 
0 
0 
0 
0 

0 
37 
339 

0 

907 

609 

$ 5, 

1, 
2< 

4 

,061 

,515 

,339 

0 

,034 
0 
0 
0 
0 

969 
0 

0 
136 

0 

0 

0 

0 

S 3,470 

10,504 
4,565 
819 

2,881 
0 
73 

5,382 
0 

3,691 
3,467 

3,242 
698 
155 

2,110 

0 

0 

$ 1. 

1, 

5. 

.814 

0 
,557 

0 

788 
0 

,631 
0 
0 
0 
0 

0 
0 
0 

0 

546 

0 

$ 

$ 
$ 
s 
i 
$ 
i 
s 
s 
$ 
$ 

s 
$ 
3 

S 

3 

$ 

15,207 

14,288 
12,535 
10,423 

9,746 
7,873 
5,704 
5,382 
5,260 
4,659 
4,333 

3,242 
3,229 
2,382 

2,110 

1,900 

1,714 

1,710 $ 1,710 

20 
21 
22 

23 
24 
25 

Corporation 
Minolta Camera Co., Ltd. 
Casio Computer Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total (25 Companies) 

Exchange Rate 
(Yen/US$): 167.0 

$33 

0 
508 
635 

56 
0 
0 

149 

,896 

0 
0 
0 

0 
0 
0 

99 

$12,091 $16 

0 
0 
0 

943 
859 
601 
0 

,456 

1,012 
757 
582 

0 
0 
0 

147 

$45,266 $10, 

541 
0 
0 

0 
0 
0 
0 

,875 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

1,553 
1,265 
1,217 

998 

859 

601 

395 

$118,585 

Source: Dataquest 
March 1989 

8 © 1989 Dataquest Incorporated March JSAM 
0003266 



Application Market Revenue 

Table 9 

Estimated Fiscal 1985 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Company 

1 Matsushita Electric 
Industrial Co., Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 IBM Japan, Ltd. 

10 Nippondenso Co., Ltd. 
11 Sharp Corporation 
12 Canon Inc. 
13 Victor Company of 

Japan Limited 
14 Ricoh Company, Ltd. 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Works Ltd. 

17 Matsushita Communication 
Industrial Co., Ltd. 

le Oki Electric Industry 
Co., Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Minolta Camera Co., Ltd. 
22 Omron Tateisi Elec

tronics Co. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(yen/US$) : 238.0 

Data 
Processing Comnunications Industrial Consumer Transportation Total 

i 263 
600 
293 

165 
771 

1,028 
0 
0 

915 
0 

166 
401 

0 
317 

0 

0 

64 

197 

0 
141 
83 

8 
0 
0 

19 

¥ 131 
91 
233 

138 
684 
225 
0 
0 
0 
0 
0 
0 

0 
63 

0 

0 

152 

92 

0 
0 
0 

0 
0 
0 

19 

V 263 
901 
482 

717 
0 
0 

167 
0 
0 
0 
0 
35 

0 
0 

0 

0 

0 

0 

0 
0 
0 

158 
139 
131 
0 

V2,009 
713 
830 

497 
142 
0 

815 
944 
0 
13 

644 
135 

555 
28 

374 

339 

0 

0 

153 
95 
116 

0 
0 
0 
26 

0 
¥ 308 

322 

139 
0 
0 
0 
0 
0 

883 
0 
0 

0 
0 

0 

0 

84 

0 

98 
0 
0 

0 
0 
0 
0 

I 
V 
V 

i 
i 
1 

« 
i 
¥ 
V 
y 
<f 

¥ 
¥ 

¥ 

¥ 

¥ 

¥ 

¥ 
¥ 
¥ 

¥ 
¥ 
¥ 
¥ 

2 
2, 
2 

1, 
1, 
1 

,666 
,613 
,160 

,656 
,597 
,253 
982 
944 
915 
896 
810 
571 

555 
407 

374 

339 

301 

289 

251 
236 
199 

166 
139 
131 
64 

¥5,431 ¥1,827 ¥2,993 ¥8,427 ¥1,834 ¥20,513 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 



Application Market Revenue 

Table 10 

Estimated Fiscal 1985 Company Electronics Revenue 
by Semiconductor Amplication Market 

(Millions of E)ollars) 

Data 
Company 

1 Matsushita Electric 
Industrial Co., Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 IBM Japan, Ltd. 

10 Nippondenso Co., Ltd. 
11 Sharp Corporation 
12 Canon Inc. 
13 Victor Company of 

Japan Limited 
14 Ricoh Company, Ltd. 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Works Ltd. 

17 Matsushita Communication 
Industrial Co., Ltd. 

16 Oki Electric Industry 
Co., Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Minolta Camera Co., Ltd. 
22 Omron Tateisi Elec

tronics Co. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 238.0 

Processing Communications Industrial Consumer Transportation Total 

S 1,103 
2,521 
1,231 

693 
3,240 
4,320 

0 
0 

3,842 
0 

699 
1,685 

0 
1,330 

0 

0 

271 

829 

0 
594 
348 

32 
0 
0 
81 

$22,820 

S 550 
383 
978 

581 
2,873 
945 
0 
0 
0 
0 
0 
0 

0 
263 

0 

0 

640 

385 

0 
0 
0 

0 
0 
0 
81 

$7,678 

$ 1,105 
3,787 
2,026 

3,014 
0 
0 

700 
0 
0 
0 
0 

146 

0 
0 

0 

0 

0 

0 

0 
0 
0 

665 
585 
549 
0 

$12,576 

S 8,443 
2,997 
3,486 

2,087 
597 
0 

3,425 
3,965 

0 
54 

2,705 
569 

2,332 
118 

1,570 

1,426 

0 

0 

641 
398 
487 

0 
0 
0 

108 

$35,407 

$ 1 
1 

3 

$7. 

0 
,294 
,353 

583 
0 
0 
0 
0 
0 

,710 
0 
0 

0 
0 

0 

0 

354 

0 

414 
0 
0 

0 
0 
0 
0 

708 

$ 
$ 
$ 

$ 
$ 
S 
$ 
$ 
$ 
$ 
$ 
$ 

s 
$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 

$ 
$ 
s 
$ 

11,202 
10,981 
9,074 

6,958 
6,710 
5,265 
4,124 
3,965 
3,842 
3,764 
3,404 
2,400 

2,332 
1,711 

1,570 

1,426 

1,265 

1,214 

1,055 
992 
835 

696 
585 
549 
270 

$86,190 

Source: Dataquest 
March 1989 

10 © 1989 Dataquest Incorporated March JSAM 
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Application Market Revenue 

Table 11 

Estimated Fiscal 1984 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Company 

1 Matsushita Electric 
Industrial Co.. Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 

10 IBM Japan, Ltd. 
11 Sharp Corporation 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Works Ltd. 

17 Matsushita Communication 
I n d u s t r i a l Co. , Ltd. 

18 Oki Electric Industry 
Co., Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate (Yen/US$) 

Data 
Processing Communications Industrial Consumer Transportation Total 

t 245 
532 
232 

165 
637 
857 
0 
0 
0 

769 
169 

0 
300 
292 

0 

0 

70 

185 

0 
123 

6 
60 
0 
0 
12 

¥4,677 
: 237.0 

S 123 
97 
228 

150 
614 
180 
0 
0 
0 
0 
0 

0 
0 
51 

0 

0 

140 

91 

0 
0 

0 
0 
0 
0 
19 

XI,692 

V 246 
839 
536 

702 
0 
0 
80 
0 
0 
0 
0 

0 
35 
0 

0 

0 

0 

0 

0 
0 

182 
0 

124 
110 
0 

X2,854 

¥1,902 
723 
739 

478 
130 
0 

839 
812 
10 
0 

599 

620 
152 
24 

336 

321 

0 

0 

140 
87 

0 
70 
0 
0 
27 

)te,009 

0 
y 295 

357 

127 
0 
0 
0 
0 

769 
0 
0 

0 
0 
0 

0 

0 

81 

0 

96 
0 

0 
0 
0 
0 
0 

XI,726 

¥ 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

X 

X 

X 

X 
X 

X 
X 
X 
X 
X 

2, 
2, 
2, 

1, 
1, 
1, 

X18 

,515 
.486 
,091 

,622 
,382 
,037 
919 
812 
779 
769 
769 

620 
487 
367 

336 

321 

291 

276 

236 
210 

188 
150 
124 
110 
58 

,957 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 11 



Application Market Revenue 

Table 12 

Estimated Fiscal 1984 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of Dollars) 

Data 
Company 

1 Matsushita Electric 
Industrial Co., Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 

10 IBM Japan, Ltd. 
11 Sharp Corporation 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Works Ltd. 

17 Matsushita Communication 
Industrial Co., Ltd. 

18 Oki Electric Industry 
Co., Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$)! 237.0 

Processing Communications Industrial Consumer Transportation Total 

S 1,035 
2,245 

977 

696 
2,689 
3,618 

0 
0 
0 

3,243 
714 

0 
1,268 
1,234 

0 

0 

295 

781 

0 
521 

26 
339 
0 
0 
52 

$19,733 

$ 518 
408 
961 

635 
2,591 
759 
0 
0 
0 
0 
0 

0 
0 

214 

0 

0 

591 

385 

0 
0 

0 
0 
0 
0 
78 

$7,138 

$ 1, 
3, 
2. 

2, 

$12. 

,036 
-539 
,260 

,961 
0 
0 

337 
0 
0 
0 
0 

0 
150 

0 

0 

0 

0 

0 

0 
0 

770 
0 

525 
465 
0 

,042 

$ 8,024 
3,050 
3,119 

2,015 
550 
0 

3,541 
3,425 

43 
0 

2,528 

2,618 
639 
99 

1,417 

1,355 

0 

0 

592 
366 

0 
295 
0 
0 

116 

$33,794 

$1, 
1, 

3. 

$7, 

0 
,247 
,506 

538 
0 
0 
0 
0 

,244 
0 
0 

0 
0 
0 

0 

0 

341 

0 

405 
0 

0 
0 
0 
0 
0 

,281 

$10,613 
$10,488 

$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
S 

$ 
$ 
$ 

$ 

s 

$ 

$ 

$ 
$ 

$ 
$ 
$ 
$ 
$ 

8,823 

6,845 
5,830 
4,376 
3,878 
3,425 
3,287 
3,243 
3,243 

2,618 
2,057 
1,547 

1,417 

1,355 

1,227 

1,166 

997 
887 

795 
635 
525 
465 
246 

$79,987 

Source: Dataquest 
March 1989 
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Application Market Revenue 

Table 13 

Estimated Fiscal 1983 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Company 

1 Hi tach i , Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
S Nippondenso Co., Ltd. 

10 Sharp Corporation 
11 IBM Japan, Ltd. 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/USS): 235.0 

Data 
Processing Communications Industrial Consumer Transportation Total 

« 443 

189 
183 

130 
488 
661 
0 
0 
0 

153 
612 

0 
208 
261 

0 

52 

165 

if 99 

95 
242 

129 
524 
158 
0 
0 
0 
0 
0 

0 
0 
37 

0 

128 

72 

<l 869 

190 
412 

658 
0 
0 

70 , 
0 
0 
0 
0 

0 
21 
0 

0 

0 

0 

i 605 

1,630 
634 

420 
102 

0 
677 
701 
8 

490 
0 

527 
145 
16 

314 

D 

0 

H 272 

0 
275 

111 
0 
0 
0 
0 

673 
0 
0 

0 
0 
0 

0 

70 

0 

¥ 

» 
¥ 

Y 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

¥ 
¥ 
¥ 

¥ 

¥ 

¥ 

2, 

2, 
1, 

1 
1 

,288 

,104 
,746 

,448 
,114 
819 
747 
701 
681 
643 
612 

527 
374 
314 

314 

251 

237 

¥3,732 ¥1,517 

226 

¥2,576 ¥6,784 ¥1,491 

226 

0 
104 

3 
65 
0 
0 
14 

0 
0 

0 
0 
0 
0 
34 

0 
0 

141 
0 

109 
108 

0 

137 
72 

0 
69 
0 
0 
12 

89 
0 

0 
0 
0 
0 
0 

¥ 
¥ 

¥ 
¥ 
¥ 
¥ 
¥ 

226 
176 

144 
133 
109 
108 
60 

¥16,100 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 13 



Application Market Revenue 

Table 14 

Estimated Fiscal 1983 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of Dollars) 

Data 
Company 

1 Hitachi, Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 

10 Sharp Corporation 
11 IBM Japan, Ltd. 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 235.0 

S 1,885 

805 
779 

553 
2,077 
2,814 

0 
0 
0 

650 
2,604 

0 
883 

1,112 

0 

223 

701 

$ 422 

403 
1,029 

548 
2,230 
671 
0 
0 
0 
0 
0 

0 
0 

158 

0 

545 

307 

$ 3, 

1, 

2, 

,697 

809 
,752 

,800 
0 
0 

297 
0 
0 
0 
0 

0 
90 
0 

0 

0 

0 

$ 2,576 

6,937 
2,699 

1,786 
433 
0 

2,861 
2,984 

33 
2,084 

0 

2,241 
618 
68 

1,335 

0 

0 

$1, 

1. 

2, 

,157 

0 
,170 

473 
0 
0 
0 
0 

,865 
0 
0 

0 
0 
0 

0 

299 

0 

$ 

S 
s 
$ 
$ 
$ 
$ 
i 
s 
$ 
s 
$ 
s 
$ 

s 

s 

s 

9,737 

8,954 
7,429 

6,160 
4,740 
3,485 
3,177 
2,984 
2,898 
2,734 
2,604 

2,241 
1,590 
1,338 

1,335 

1,067 

1,008 

$15,880 $6,455 

962 

$10,963 $28,868 $6,345 

$ 962 

0 
443 

14 
275 

0 
0 
61 

0 
0 

0 
0 
0 
0 

143 

0 
0 

599 
0 

462 
459 
0 

582 
308 

0 
293 
0 
0 
49 

380 
0 

0 
0 
0 
0 
0 

$ 
s 
$ 
$ 
s 
s 
s 

962 
751 

613 
567 
462 
459 
254 

$68,512 

Source: Dataquest 
March 1989 
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Application Market Revenue 

Table 15 

Estimated Revenue for Data Processing Segment 
(Billions of Yen) 

Company 1983 1984 1995 ISM 1987 

1 
2 
3 
4 
5 
6 
7 
8 

10 

11 
12 
13 
14 

15 
16 
17 

18 

19 
20 
21 

22 

23 

24 
25 

Fujitsu Limited 
IBM Japan, Ltd. 
NEC Corporation 
Hitachi, Ltd. 
Canon Inc. 
Toshiba Corporation 
Ricoh Company, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 

Mitsubishi Electric 
Corporation 
Sharp Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Sanyo Electric Co., Ltd. 
Kyocera Corporation 
Omron Tateisi Elec
tronics Co. 

Victor Company of 
Japan Limited 
Sony Corporation 
Daikin Industries, Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 
Pioneer Electronic 
Corporation 

Matsushita Electric 
Works Ltd. 
Fuji Electric Co., Ltd. 
Nippondenso Co., Ltd. 

661 
612 
488 
443 
208 
183 
261 

189 

165 

130 
153 
104 
65 

52 
0 
14 

0 
0 
0 

0 

0 

0 
0 
J) 

874 
769 
637 
532 
300 
232 
292 

245 

185 

165 
169 
123 
80 

70 
0 
12 

6 

0 
0 
0 

0 

0 

0 
0 

VI,028 
915 
771 
600 
401 
293 
317 

263 

197 

165 
166 
141 
83 

64 
0 
19 

8 

0 
0 
0 

0 

0 

0 
0 

_fi 

»1,077 
879 
920 
702 
394 
341 
315 

253 

184 

152 
145 
106 
85 

75 
0 
25 

0 
0 
0 

0 

0 

0 
0 

¥1.233 
1,061 
1,037 
804 
431 
382 
356 

279 

190 

166 
151 
109 
97 

90 
55 
34 

10 

0 
0 
0 

0 

0 

0 
0 
0 

Total 
Exchange Rate (Yen/US$) 

V3,732 
235 

¥4,677 
237 

¥5,431 
238 

¥5,661 
167 

¥6,483 
144 

Sources Dataquest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 16 

Estimated Revenue for Data Processing Segment 
(Millions of Dollars) 

Company 

1 Fujitsu Limited 
2 IBM Japan, Ltd. 
3 NEC Corporation 
4 Hitachi, Ltd. 
5 Canon Inc. 
6 Toshiba Corporation 
7 Ricoh Company, Ltd. 
8 Matsushita Electric 

Industrial Co., Ltd. 
9 Oki Electric Industry 

Co., Ltd. 
10 Mitsubishi Electric 

Corporation 
11 Sharp Corporation 
12 Minolta Camera Co., Ltd. 
13 Matsushita Communication 

Industrial Co., Ltd. 
14 Casio Computer Co., Ltd. 
15 Sanyo Electric Co., Ltd. 
16 Kyocera Corporation 
17 Omron Tateisi Elec

tronics Co. 
18 Victor Company of 

Japan Limited 
19 Sony Corporation 
20 Daikin Industries, Ltd. 
21 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

22 Pioneer Electronic 
Corporation 

23 Matsushita Electric 
Works Ltd. 

24 Fuji Electric Co., Ltd. 
25 Nippondenso Co., Ltd. 

Total 
Exchange Rate (Yen/US$) 

1983 

i 2,814 
2,605 
2,077 
1,885 

883 
779 

1,112 

553 
650 
275 

223 
443 

0 
61 

14 

1984 

$ 3 , 6 1 8 
3 , 2 4 3 
2 ,689 
2,245 
1,268 

977 
1,234 

805 1,035 

701 781 

696 
714 
339 

295 
525 

0 
52 

26 

1985 

; 4,320 
3,842 
3,240 
2,521 
1,685 
1,231 
1,330 

1,103 

829 

693 
699 
348 

271 
602 

0 
81 

32 

1986 

S 6 , 4 4 9 
5 ,260 
5 ,507 
4 , 2 0 4 
2 , 3 5 8 
2 , 0 4 2 
1 ,887 

1,514 

1,104 

910 
866 
508 

447 
451 

0 
149 

56 

1987 

> 8 , 5 6 1 
7 , 3 6 5 
7 , 1 9 9 
5 ,583 
2 , 9 9 6 
2 , 6 5 3 
2 , 4 7 1 

1,940 

1,320 

1,153 
1,051 

673 

623 
462 
379 
233 

67 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 
0 Q Q Q 0 

$15,881 $19,737 $22,828 $33,713 $44,730 
235 237 238 167 144 

Source: Dataguest 
March 1989 
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Application Market Revenue 

Table 17 

Estimated Revenue for Communications Segment 
(Billions of Yen) 

Company 1983 liM 1985 198^ 1987 

1 
2 
3 
4 

6 
7 
8 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 

20 
21 

22 

23 
24 
25 

NEC Corporation 
Toshiba Corporation 
Fujitsu Limited 
Mitsubishi Electric 
Corporation 
Matsushita Communication 
Industrial Co., Ltd. 
Sharp Corporation 
Hitachi, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 
Ricoh Company, Ltd. 
Sanyo Electric Co., Ltd. 
Kyocera Corporation 
Canon Inc. 
Daikin Industries, Ltd. 
Victor Company of 
Japan Limited 
Matsushita Electric 
Works Ltd. 
Minolta Camera Co., Ltd. 
Casio Computer Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Nippondenso Co., Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Pioneer Electronic 
Corporation 
Sony Corporation 
Fuji Electric Co., Ltd. 
IBM Japan, Ltd. 

524 
242 
158 

129 

95 

0 
0 
0 

0 
0 

0 
0 
0 

_a 

V 614 
228 
180 

150 

V 684 
233 
225 

138 

123 

0 
0 
0 

0 
0 

0 
0 
0 
J) 

V 684 
339 
238 

189 

131 

0 
0 
0 

0 
0 

0 
0 
0 
0 

126 

0 
0 
0 

0 
0 

0 
0 
0 

JS. 

722 
392 
282 

213 

128 
153 
99 

140 
169 
97 

152 
166 
91 

151 
145 
110 

158 
151 
130 

130 

72 
37 
0 
34 
0 
0 

91 
51 
0 
19 
0 
0 

92 
63 
0 
19 
0 
0 

102 
57 
0 
17 
6 
0 

124 
72 
55 
14 
6 
0 

0 
0 
0 

0 
0 

0 
0 
0 
_Q 

Total 
Exchange Rate (Yen/US$} 

¥1,670 
235 

VI,861 
237 

¥1,994 
238 

¥2,164 
167 

¥2,449 
144 

Source; Dataquest 
March 1989 

JSAM 
000:266 
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Application Market Revenue 

Table 18 

Estimated Revenue for Communications Segment 
(Millions of Dollars) 

Company 1983 1984 1985 1986 1997 

1 NEC Corporation 
2 Toshiba Corporation 
3 Fujitsu Limited 
4 Mitsubishi Electric 

Corporation 
5 Matsushita Communication 

Industrial Co., Ltd. 
6 Sharp Corporation 
7 Hitachi Ltd. 
8 Matsushita Electric 

Industrial Co., Ltd. 
9 Oki Electric Industry 

Co., Ltd. 
10 Kicoh Company, Ltd. 
11 Sanyo Electric Co., Ltd. 
12 Kyocera Corporation 
13 Canon Inc. 
14 Daikin Industries, Ltd. 
15 Victor Company of 

Japan Limited 
16 Matsushita Electric 

Works Ltd. 
17 Minolta Camera Co., Ltd. 
18 Casio Computer Co., Ltd. 
19 Omron Tateisi Elec

tronics Co. 
20 Nippondenso Co., Ltd. 
21 Matsushita Rotobuki 

Electronics 
Industries Ltd. 

22 Pioneer Electronic 
Corporation 

23 Sony Corporation 
24 Fuji Electric Co., Ltd. 
25 IBM Japan, Ltd. 

$2,230 
1,029 
671 

548 

403 

0 
0 
0 

0 
0 

0 
0 
0 

Si. 

$2,591 
961 
759 

635 

$2,873 
978 
945 

581 

518 

0 
0 
0 

0 
0 

0 
0 
0 

Ji. 

$ 4,097 
2,032 
1,423 

1 ,133 

550 

0 
0 
0 

0 
0 

0 
0 
0 

Jl 

754 

0 
0 
0 

0 
0 

0 
0 
0 
0 

$ 5 , 016 
2 ,719 
1 ,956 

1 ,482 

545 
650 
422 

596 
714 
408 

640 
699 
383 

907 
866 
659 

1,097 
1,051 

903 

903 

307 
158 

0 
143 

0 
0 

385 
214 

0 
78 
0 
0 

385 
263 

0 
81 
0 
0 

609 
339 

0 
99 
37 
0 

859 
500 
379 
100 
40 
0 

0 
0 
0 

0 
0 

0 
0 
0 

A 

Total $7,105 $7,857 $8,378 $12,957 $17,004 
Exchange Rate (Yen/US$) 235 237 238 167 144 

Source: Dataguest 
March 1989 
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Application Market Revenue 

Table 19 

Estimated Revenue for Consumers Segment 
(Billions of Yen) 

Company 1983 2MA 1985 ISM 1987 

2 
3 
4 
5 
6 

7 
8 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

22 

23 
24 
25 

Matsushita Electric 
Industrial Co., Ltd. 

Sony Corporation 
Toshiba Corporation 
Sharp Corporation 
Hitachi, Ltd. 
Victor Company of 
Japan Limited 

Sanyo Electric Co., Ltd. 
Mitsubishi Electric 
Corporation 

Matsushita Electric 
Works Ltd. 

Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Pioneer Electronic 
Corporation 

Canon Inc. 
NEC Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Ricoh Company, Ltd. 
Kyocera Corporation 
Hippondenso Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Daikin Industries, Ltd. 
Oki Electric Industry 
Co., Ltd. 

Omron Tateisi Elec
tronics Co. 

IBM Japan, Ltd. 
Fuji Electric Co., Ltd. 
Fujitsu Limited 

VI,630 
701 
634 
490 
605 

527 
677 

420 

314 

226 

¥1,902 
812 
739 
599 
723 

620 
839 

478 

321 

336 

137 
145 
102 
72 
69 
16 
12 
8 

0 
0 

140 
152 
130 
87 
70 
24 
27 
10 

0 
0 

¥2,009 
944 
830 
644 
713 

555 
815 

497 

339 

374 

¥1,754 
899 
762 
579 
580 

541 
616 

481 

352 

285 

¥1,735 
858 
758 
551 
527 

522 
519 

469 

379 

209 

153 
135 
142 
95 
116 
28 
26 
13 

0 
0 

169 
117 
137 
97 
126 
26 
25 
12 

0 
0 

167 
121 
112 
102 
100 
31 
27 
15 

0 
0 

0 
0 
0 
0 

0 
0 
0 

Ji. 

0 
0 
0 

JQ. 

0 
0 
0 

J) 

0 
0 
0 

A 

Total 
Exchange Sate (Yen/US$) 

¥6,784 
235 

¥8,009 
237 

¥8,427 
238 

¥7,559 
167 

¥7,205 
144 

Source: Dataquest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 20 

Estimated Revenue for Consumers Segment 
(Millions of Dollars) 

Company 2M1 1984 1985 1986 1987 

2 
3 
4 
5 
6 

7 
8 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

22 

23 
24 
25 

Matsushita Electric 
Industrial Co., Ltd. 

Sony Corporation 
Toshiba Corporation 
Sharp Corporation 
Hitachi, Ltd. 
Victor Company of 
Japan Limited 
Sanyo Electric Co., Ltd. 
Mitsxibishi Electric 
Corporation 
Matsushita Electric 
Works Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 
Pioneer Electronic 
Corporation 
Canon Inc. 
NEC Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Ricoh Company, Ltd. 
Kyocera Corporation 
Kippondenso Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Daikin Industries, Ltd. 
Oki Electric Industry 
Co., Ltd. 
Omron Tateisi Elec
tronics Co._ 
IBM Japan, Ltd. 
Fuji Electric Co., Ltd. 
Fujitsu Limited 

$ 6,937 $ 8,024 $ 8,443 $10,504 $12,048 
2,984 
2,699 
2,084 
2,576 

2,241 
2,881 

1,786 

1,335 

3,425 
3,119 
2,528 
3,050 

2,618 
3,541 

2,015 

1,355 

3,965 
3,486 
2,705 
2,997 

2,332 
3,425 

2,087 

1,426 

5,382 
4,565 
3,467 
3,470 

3,242 
3,691 

2,881 

2,110 

5,959 
5,264 
3,829 
3,662 

3,626 
3,606 

3,259 

2,631 

962 

0 
0 
0 

Ji. 

1,417 

0 
0 
0 
0 

1,570 

0 
0 
0 
Jl 

1,710 

0 
0 
0 
J) 

1,454 

582 
618 
433 
308 
293 
68 
49 
33 

0 
0 

592 
639 
550 
366 
295 
99 
116 
43 

0 
0 

641 
569 
597 
398 
487 
118 
108 
54 

0 
0 

1,012 
698 
819 
582 
757 
155 
147 
73 

0 
0 

1,160 
840 
778 
712 
694 
215 
189 
105 

0 
0 

0 
0 
0 

J) 

Total 
Exchange Rate (Yen/US$) 

$28,868 $33,794 $35,407 $45,266 $50,031 
235 237 238 167 144 

Source: Dataguest 
March 1989 
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Application Market Revenue 

Table 21 

Estimated Revenue for Industry Segment 
(Billions of Yen) 

Company 

1 Hitachi, Ltd. 
2 Mitsubishi Electric 

Corporation 
3 Toshiba Corporation 
4 Matsushita Electric 

Industrial Co., Ltd. 
5 Omron Tateisi Elec

tronics Co. 
6 Daikin Industries, Ltd. 
7 Sanyo Electric Co., Ltd. 
8 Fuji Electric Co., Ltd. 
9 Canon Inc. 
10 Victor Company of 

Japan Limited 
11 Pioneer Electronic 

J.993 

'< 8 6 9 

658 
412 

1994 

y 839 

702 
536 

1995 

¥ 901 

717 
482 

199$ 

V 845 

674 
391 

1997 

¥ 755 

745 
409 

190 246 263 253 280 

141 
109 
70 
108 
21 

182 
124 
80 
110 
35 

158 
139 
167 
131 
35 

157 
143 
162 
100 
23 

169 
156 
137 
110 
20 

12 
13 
14 

15 
16 
17 

18 
19 
20 
21 

22 
23 

24 
25 

Corporation 
Casio Computer Co., Ltd. 
Sony Corporation 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 
Ricoh Company, Ltd. 
Minolta Camera Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 
IBM Japan, Ltd. 
Sharp Corporation 
Fujitsu Limited 
Matsushita Electric 
Works Ltd. 
Nippondenso Co., Ltd. 
Oki Electric Industry 
Co., Ltd. 
NEC Corporation 
Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 

¥2,576 
235 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 

¥2,854 
237 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 

¥2,993 ¥2, 
238 

Source: 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 

,748 
167 

¥2 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
0 

,781 
144 

! Dataquest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 22 

Estimated Revenue for Industry Segment 
(Millions of Dollars) 

Company 

1 Hitachi, Ltd. 
2 Mitsubishi Electric 

Corporation 
3 Toshiba Corporation 
4 Matsushita Electric 

Industrial Co., Ltd. 
5 Omron Tateisi Elec

tronics Co. 
6 Daikin Industries, Ltd. 
7 Sanyo Electric Co., Ltd. 
8 Fuji Electric Co., Ltd. 
9 Canon Inc. 
10 Sony Corporation 
11 IBM Japan, Ltd. 
12 Sharp Corporation 
13 Casio Computer Co., Ltd. 
14 Fujitsu Limited 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Works Ltd. 

17 Minolta Camera Co., Ltd. 
18 Nippondenso Co., Ltd. 
19 Pioneer Electronic 

Corporation 
20 Oki Electric Industry 

Co., Ltd. 
21 Ricoh Company, Ltd. 
22 Victor Company of 

Japan Limited 
23 Matsushita Communication 

Industrial Co., Ltd. 
24 NEC Corporation 
25 Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

1983 1984 1985 1986 1987 

$ 3,697 $ 3,539 $ 3,787 $ 5,061 $ 5,244 

2,800 
1,752 

2,961 
2,260 

3,014 
2,026 

4,034 
2,339 

5,171 
2,838 

809 

0 
0 
0 

0 
0 

0 
0 

J) 

1,036 

0 
0 
0 

0 
0 

0 
0 

Jl 

1 ,105 

0 
0 
0 

0 
0 

0 
0 

_fi 

1 ,515 

0 
0 
0 

0 
0 

0 
0 

Ji 

1,944 

599 
462 
297 
459 
90 
0 
0 
0 
0 
0 

770 
525 
337 
465 
150 
0 
0 
0 
0 
0 

665 
585 
700 
549 
146 
0 
0 
0 
0 
0 

943 
859 
969 
601 
136 
0 
0 
0 
0 
0 

1,176 
1,084 
952 
765 
141 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 

J) 

$10,963 $12,042 $12,576 $16,456 $19,315 
235 237 238 167 144 

Source: Dataquest 
March 1989 
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Application Market Revenue 

Table 23 

Estimated Revenue for Transportation Segment 
(Billions of Yen) 

Company 

1 Nippondenso Co., Ltd. 
2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 Pioneer Electronic 

Corporation 
6 Matsushita Communication 

Industrial Co., Ltd. 
7 Victor Company of 

Japan Limited 
8 Oki Electric Industry 

Co., Ltd. 
9 IBM Japan, Ltd. 
10 Matsushita Electric 

Industrial Co., Ltd. 
11 Sanyo Electric Co., Ltd. 
12 Casio Computer Co., Ltd. 
13 Canon Inc. 
14 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

15 Ricoh Company, Ltd. 
16 Minolta Camera Co., Ltd. 
17 NEC Corporation 
18 Omron Tateisi Elec

tronics Co. 
19 Sharp Corporation 
20 Daikin Industries, Ltd. 
21 Matsushita Electric 

Works Ltd. 
22 Fujitsu Limited 
23 Sony Corporation 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

1983 

f 673 
272 
275 

138 

89 

70 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
Q 

VI,518 
235 

1984 

{ 769 
295 
357 

159 

96 

81 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
Q 

»1,758 
237 

1995 

V 883 
308 
322 

173 

98 

84 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
Q 

VI,869 
238 

1996 

{ 940 
303 
260 

164 

90 

91 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
fi 

VI,849 
167 

3M1 

; 964 
293 
273 

176 

90 

89 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
fi 

VI,885 
144 

Source: Dataguest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 24 

Estimated Revenue for Transportation Segment 
(Millions of Dollars) 

Company 1993 1984 1985 1986 1987 

1 Hippondenso Co. 
2 H i t a c h i , Ltd . 

Ltd. $2,865 $3,244 $3,710 $ 5,631 $ 6,692 
1,157 1,247 1,294 1,814 2,036 

3 
4 

5 

6 

7 

8 

9 
10 

11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 

22 
23 
24 
25 

Toshiba Corporation 
Mitsubishi Electric 
Corporation 
Pioneer Electronic 
Corporation 
Matsushita Conununication 
Industrial Co., Ltd. 

Victor Company of 
Japan Limited 
Oki Electric Industry 
Co., Ltd. 
IBM Japan, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 
Sanyo Electric Co., Ltd. 
Casio Computer Co., Ltd. 
Canon Inc. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 
Ricoh Company, Ltd. 
Minolta Camera Co., Ltd. 
NEC Corporation 
Omron Tateisi Elec
tronics Co. 
Sharp Corporation 
Daikin Industries, Ltd. 
Matsushita Electric 
Works Ltd. 
Fujitsu Limited 
Sony Corporation 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total 
Exchange Kate (Yen/US$) 

1,170 

587 

380 

299 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$6,459 
235 

1,506 

673 

405 

341 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$7,416 
237 

1,353 

728 

414 

354 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$7,852 
238 

1,557 

985 

541 

546 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$11,072 
167 

1,892 

1,225 

622 

621 

P 

0 
0 

0 
0 
0 
0 

S 
0 
0 
0 

Q 
ci 
0 

0 
0 
0 
0 
0 

$13,088 
144 

Source: Dataguest 
March 1989 

24 © 1989 Dataquest Incorporated March JSAM 
0003266 



Factory Locations Directory 

INTRODUCTION 

This section lists more than 300 factory locations of the 50 Japanese companies 
included in the preceding "Application Market Revenue" section. The directory includes 
only locations of the companies and their consolidated subsidiaries. Nonconsolidated 
subsidiaries and locations that do not consume semiconductors have not been included. 

The directory is split into two segments: "Japanese Factory Locations" and "Factory 
Locations Abroad." As Dataquest continues to update this list, we will be able to 
monitor the movement of Japanese companies away from Japan. Currently, close to 
15 percent of the factory locations listed are outside of Japan. 

The following list explains the abbreviations used in the directory: 

DP—Data processing 

COMM—Communications 

IND—Industrial 

CON—Consumer 

TRAN—Transportation 

LOB—Line of business 

JSAM © 1988 Dataquest Incorporated February 
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Japanese Factory Locations 
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Company 

Alps Electric 
Alps Electric 
Alps Electric 
Alps Electric 
Alpine* 

Tohoku Alps* 

Anritsu 

Brother Industries 

Brother Industries 

Canon 

Canon 

Canon 

Canon 
Canon Electronics* 
Copyer* 
Copyer* 
Ohita Canon* 

Casio Computer 

Casio Computer 

Fuji Denshi* 

Yamagata Casio* 

Prefecture 

Fukushiina 
Iwate 
Kanagawa 
Miyagi 
Fukushlma 

Hiyagi 

Ranagawa 

Hlzuho 

Aichi 

Fukushima 

Ibaraki 

Ibaraki 

Tochigi 
Saitama 
Tokyo 
Yamanashi 
Oita 

Tokyo 

Yamanashi 

Shizuoka 

Yamagata 

City 

Soma 
Morioka 
Yokohama 
Kakuda 
Iwaki 

Furukawa 

Atsugi 

Nagoya 

ICarlya 

FukuahilMt 

TorIda 

Ami 

UtHunomiya 
Chlchibu 
Tachlkaî B 
Higashi Yatsushlro 
Rlgashl Xunisaki 

Higashi Yamato 

Tamao 

Fujimiya 

Tone 

m 
> 

2 

Main 
LOB 

CON 
DP 
DP 
CON 
CON 
TRAN 
DP 

DP 
IND 

DP 
DP 
DP 
CON 

CON 
CON 
DP 
DP 
DP 
DP 
COMM 
DP 
IND 
DP 
DP 
DP 
CON 

CON 
CON 
DP 
DP 
CON 
CON 
DP 
CON 
CON 

Product 

Tuners 
Printers 
Data processing equip 
Audio equipment 
Audio equipment 
Cat stereos 
Flexible disk drives 

Office equipment 
Measuring Instruments 

Printers 
Typewriters 
Sewing machines 
Home appliances 

Cameras 
Video equipment 
Copiers 
Laser printers 
Word p[cx:esBors 
PCs 
Facsimile machines 
Typewriters 
Semiconductor produc 
Flexible disk drives 
Copiers 
Copiers 
Cameras 

Watches 
Musical instruments 
Electronic cash regi 
Calculators 
Watches 
Musical Instruments 
Office equipment 
Hatches 
Musical Instruments 
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Japanese Factory Locations (Continued) 
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Clarion 
Clarion 
Clarion 
Clarion 

Daikin Industries 
Daikin Industries 
Daikin Industries 

Fanuc 
Fanuc 

Fuji Electric 

Fuji Electric 

Fuji Electric 
Fuji Electric 
Fuji Electric 

Fujitsu 

Fujitsu 
Fujitsu 

Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 

Fujitsu Denso* 
Fujitsu Ten* 
Hasegawa Electric* 

Hasegawa Electric 

Yairagata Fujitsu* 

Prefecture 

Saitama 
Fukushima 
Tochigi 
Gunrnia 

Osaka 
Osaka 
Shiga 

Yamanash i 
Yamanashi 

Tokyo 

Saitama 

Hie 
Chlba 
Hyogo 

Tochigi 

Tochigi 
Gumma 

Saitama 
Tokyo 
Kanagawa 
Nagano 
Shizuoka 
Hyogo 

Kanagawa 
Hyogo 
Yamanashi 

Tochigi 

Yamagata 

citx: 

Toda 
Ror iyama 
Motegi-chtt 
Yura-cho 

Sakai 
Osaka 
Kusatsu 

Minamitsuru 
Minatnltsuru 

Hlno 

Fukiage-cho 

Yokkaichl 
Ichihara 
Kobe 

Koyama 

Odawara 
Tatebayashl 

Kumagaya 
Inagi 
Kawasaki 
Nagano 
Numazu 
Akashl 

Kawasaki 
Akashl 
Shirane 

Koyama 

Tone 

Main 
LOB 

THAN 
THAN 
TRAN 
TRAN 

CON 
CON 
CON 

IND 
IND 

DP 
IND 
IND 
IND 
IND 
IND 
IND 

COMM 
COMM 
COMM 
DP 
COMM 
DP 
DP 
DP 
DP 
DP 
DP 
COMM 
COMM 
TRAN 
COMM 
COMM 
COMM 
COMM 
DP 

Produc 

Auto electronics 
Auto electronics 
Auto electronics 
Auto electronics 

Air conditioners 
Air conditioners 
Air conditioners 

Robots 
Robots 

PCs 
Factory automati 
Robots 
Factory automati 
Vending machines 
Medical imaging 
Control systems 

Switches 
Terminal equipme 
Ccummunl cat ions e 
Data processing 
Facsimile machin 
Data processing 
Terminals 
Terminals 
Terminals 
Computers 
Data processing 
Communications e 
Communications e 
Car audio 
Telephones 
Switches 
Telephones 
Switches 
Data processing 

OJ 
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Company 

Fujitsu General 

Fujitsu General 
Fujitsu General 
Fujitsu General 

General Denko* 

Hitachi 
Hitachi 
Hitachi 
Hitachi 

Hitachi 

Hitachi 

Hitachi 
Hitachi 

Hitachi 
Hitachi 
Hitachi 

Hitachi 
Hitachi 

Hitachi 
Nippon Tsushin* 

13 

^ 14 
> 

Hitachi Koki 
Hitachi Koki 
Hitachi Koki Yamagata* 

IBM Japan 

IBM Japan 

PteCecture 

Kanagawa 

Shizuoka 
Yamagata 
Iwate 

Osaka 

Shizuoka 
Niigata 
Chiba 
Ibaraki 

Ibarakl 

TOchigi 

Gifu 
Ibaraki 

Aichi 
Kanagawa 
Kanagawa 

Kanagawa 
Kanagawa 

Aichi 
Fukushima 

Ibaraki 
Yamagata 
Yamagata 

Kanagawa 

Shiga 

City 

Kawasaki 

Hamamatsu 
Shinjo 
Ichinoseki 

Matsubara 

Shimlzu 
Nakajo 
Narashino 
Katsuta 

Hitachi 

Oohita-cho 

Minokamo 
Katsuta 

Toyokawa 
Yokohama 
Yokohama 

Hatano 
Odawara 

Asahi 
Kor iyama 

Kazama 
Yamagata 
Yamagata 

Fujisawa 

Yasu 

Main 
LOB 

CON 
CON 
CON 
COMM 
CON 
CON 
DP 
DP 
COMM 
CON 

CON 
DP 
IND 
THAN 
TRAN 
DP 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
DP 
COMM 
COMM 
DP 
DP 
DP 
DP 
COMM 

DP 
DP 
DP 

DP 
DP 
DP 

Produc 

Color TVs 
VCRs 
Refrigerators 
Communications equ 
Air conditioners 
Color TVs 
PCs 
Word processors 
Communications equ 
Refrigerators 

Air conditioners 
Terminals 
Robots 
Car air condition 
Auto electronics 
Word processors 
Washing machines 
Air conditioners 
Refrigerators 
Color TVs 
Tape recorders 
VCRs 
Video cameras 
Audio equipment 
PCs 
PBXs 
Facsimile machine 
Computers 
Disk drives 
Input/output equi 
Computers 
Communications eq 

Printers 
Printers 
Printers 

Computers and rel 
Flexible disk dri 
Computers 
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15 

16 

17 

18 

Companv 

Japan Radio 
Japan Radio 

Aloka 
JRC Tokki 

Kenwood 
Kenwood 
Kenwood 
Kenwood 
Komagane Denshi* 
Misuiu Denshi* 
Yamagata Kenwood* 

Yorii Electronics* 

Kokuaai Electric 

Kokuaai Electtic 
Goyo Denshi Kogyo* 
Jlnmeidai Kogyo* 

Kyoceca 

Kyocera 

Kyocera 

Kyoceca 
Kyocera 

Japanese Factory Locations (Continued) 
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tfl 

Kyushu Hatstt^itil Electric 

Kyuehu Hatsushita Electric 

Kyushu Matsushita Electric 
Kyushu Matsushita Electric 
Kyushu Matsushita Electric 

Prefecture 

Tokyo 
Kanagawa 

Tokyo 
Kanagawa 

Tokyo 
Tokyo 
Nagano 
Kanagawa 
Nagano 
Yamagata 
Yamagata 

Saitama 

Tokyo 

Yananashi 
Aklta 
Tokyo 

Hokkaido 

Fukushima 

Mie 

Mie 
Nagano 

Fukuoka 

Saga 

Kumamoto 
Oita 
Nagasaki 

CitZ 

Mitaka 
Yokohama 

Mitaka 
Yokohama 

Ohta 
Hachioji 
Komagane 
Zama 
Komagane 
Tsuruoka 
Tsuruoka 

Oosato-gun 

Hamura 

Fuji-Yoshida 
Tenno 
Mizuho-cho 

Kitami 

Tanagura 

Tamaki 

Ise 
Okaya 

Fukuoka 

Tosu 

Taimel 
Usa 
Isahaya 

Main 
LOB 

COMM 
DP 
COMM 
IND 
IND 
TRAN 

COMM 

CON 
CON 
IND 
CON 
COW! 
COMM 
CON 
CON 

DP 
COMM 
DP 
IND 
DP 
IND 

COMM 
CON 
COMM 
CON 
DP 
COMM 
DP 
CON 

DP 
CON 
CON 
DP 
CON 
CON 
DP 
DP 

Product 

Comniunicatlons equip 
Data processing equi 
Facsimile machines 
Measuring Instrument 
Medical electronics 
Transportation elect 

Radio communications 
Audio equipment 
Audio equipment 
Measuring instrument 
Audio equigMnent 
Radio communications 
Radio communications 
Audio equipment 
Audio equipment 

Data processing equi 
Communications equip 
Data processing equi 
Industrial electroni 
Data processing equi 
Semiconductor produc 

Communications equip 
Cameras 
Communications equip 
Audio equipment 
Office equipment 
Communications equip 
Data processing equi 
Cameras 

Data processing equi 
Radios 
Color TVs 
Office equipment 
Stereos 
Color TV assemblies 
Data processing equi 
Data processing equi 
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20 

21 

Company 

Matsushita 

Matsushita 

Matsushita 
Matsushita 
Matsushita 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Matsushita 
Matsushita 
Matsushita 
Matsushita 
Matsushita 

Matsushita 
Matsushita 

Matsushita 
Matsushita 
Matsushita 
Matsushita 
Matsushita 

Conn. Inc 

Comm. In( 

Comm. In£ 
Comm. Inc 
Comm. Ind 

Electric 

Electric 

Electric 

Electric 

Electric 
Electric 
Electric 
Electric 
Electric 

Electric 
Electric 

Electric 
Electric 
Electric 
Electric 
Electric 

I. 

. 

1. 
1. 
. 

Ind. 

Ind. 

Ind. 

Ind. 

Ind. 
Ind. 
Ind. 
Ind. 
Ind. 

Ind. 
Ind. 

Ind. 
Ind. 
Ind. 
Ind. 
Ind. 

Prefecture 

Kanagawa 

Ranagawa 

Nagano 
Fukushlma 
Fukushlma 

Osaka 

Osaka 

Osaka 

Osaka 
4 

Osaka 
Mlyagl 
Yamagata 
Fukushlma 
TDchlgl 

Yamanashl 
Ranagawa 

Shlzuoka 
Ishikawa 
Shiga 
Shiga 
Okay2una 

City 

Yokohama 

Yokohama 

Katsumoto 
Shirakawa 
Hanamak i 

Kadona 

Motiguchl 

Ibaraki 

Toyonaka 

Osaka 
Natorl 
Tendo 
Fukushlma 
UtBunomiya 

Hakakoma-gun 
Fuj isava 

Fukuroi 
Ishikawa 
Yokkalchl 
Kusatsu 
Okayama 

Main 
LOB 

DP 
DP 
COMM 
IND 
COMM 
CON 
TRAN 
TRAN 

CON 
DP 
DP 
COMM 

DP 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
DP 
CON 
IND 
DP 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

Prod 

PCs 
Word processor 
Conmiunleations 
Measuring inst 
Telephones 
Video cameras 
Car audio equi 
Car audio equi 
Video cameras 
Flexible disk 
Rigid disk dri 
Telephones 

Office equipme 
Audio cassette 
VCRB 

Stereos 
Musical instru 
Video equipmen 
Color TVs 
Washing machin 
Other home app 
Rice cookers 
Audio cassette 
Video equipmen 
Stereos 
Copiers 
Color TVs 
Factory automa 
CRT displays 
Cable TV equip 
Video equipmen 
Washing machin 
Video equipmen 
Home appliance 
Air conditione 
Video equipmen 

c/i 

> 
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J Company 

22 Matsushita Electric Works 

Matsushita Electric Works 

23 Matsushlta-Kotobukl 

Matsushita-Kotobuki 
Matsushita-Kotobuki 

Hatsushlta-Kotobuki 

24 Matsushita Refrigeration 

Matsushita Refrigeration 
Matsushita Refrigeration 

25 NatsuBhlta Seiko 
Matsushita Seiko 
Matsushita Seiko 

26 Meidensha Electric Mfg. 
Meidensha Electric Mfg. 

27 Minolta 
Minolta 
Minolta 
Minolta 

28 Mitsubishi Electric 

Mitsubishi Electric 
Mitsubishi Electric 
Mitsubishi Electric 

Mitsubishi Electric 

Mitsubishi Electric 

Mitsubishi Electric 
Mitsubishi Electric 

SPC Electronics 

Japanese 

Prefecture 

Mie 

Hie 

Ehlme 

Ehime 
Tokushima 

Ehime 

Shiga 

Osaka 
Kanagawa 

Osaka 
Aichi 
Kanagawa 

Shizuoka 
Gumma 

Aichi 
Aichi 
Osaka 
Aichi 

Aichi 

Hyogo 
Gifu 
Wakayama 

Shizuoka 

Kyoto 

Gumma 
Osaka 

Tokyo 

ctory Locations 

City 

Tsu 

Watarai-gun 

Saijo 

Kawauchl-cho 
Waki-machI 

I ppon matsu-machJ, 

Kusatsu 

Higashl-Osaka 
Fu j isawa 

Osaka 
Kasugat 
Fujisawa 

Numazu 
Ohta 

Toyokawa 
Toyokawa 
Sakai 
Toyokawa 

Aichi 

Himeji 
Nakatsugawa 
Wakayama 

Shizuoka 

Kyoto 

Amagasaki 

Puchu 

(Continued) 

Main 
LOB 

IND 
IND 
IND 

CON 
CON 
CON 
CON 
CON 
DP 

IND 
CON 
CON 
CON 

CON 
CON 
CON 

IND 
IND 

DP 
DP 
CON 
CON 

IND 
IND 
THAN 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
COMM 
COMM 
IND 

Prod 

Control equipme 
Safety systems 
Control equipme 

VCRs 
Color TVS 
Tape recorders 
VCRs 
Video cameras 
Rigid disk driv 

Vending machine 
Refrigerators 
Air conditioner 
Refrigerators 

Pan heaters 
Home appliances 
Air conditioner 

Control systems 
Control systems 

Data processing 
Copiers 
Cameras 
Cameras 

Robots 
NC Machines 
Auto electronic 
Home appliances 
Air conditioner 
Refrigerators 
Air conditioner 
Refrigerators 
VCRs 
Color TVs 
Microwave ovens 
Facsimile machi 
Other communica 
Industrial elec 
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29 

30 

31 
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Company 

*< 

NCR Japan 
NCR Japan 

NEC 

NEC 
NEC 

NEX: 

NEC 
NEC 
Ando Electric* 

AndQ Electric* 
Anelva* 
NEC Fukushiira* 

NEC Gumma* 
NEC Home Electronics* 

NEC Home Electronics* 

NEC Heme Electronics* 

NEC Ibarakl* 
NEC Mlyagl* 
NEC Nagano* 

NEC Nilgata* 

NBC Saitama* 
NEC San-el Instruments* 
NEC San-ei Instruments* 

NBC Shizuoka* 

NEC Tohoku* 
NEC Yonezawa* 

Nikon 

Nikon 

Nikon 
Mlto Nikon* 
Sendai Nikon* 
Tochigl Nikon* 

Prefecture 

Kanagawa 

Tokyo 

Tokyo 

Kanagawa 
Tokyo 

Kanagawa 
Kanagawa 

Chiba 

Shizuoka 
Shlzuoka 
Yamanashi 
Fukustiima 

Gumma 

Kanagawa 

Shizuoka 

Shizuoka 
Ibarakl 
Miyagi 
Nagano 

Nilgata 

Saitama 
Tokyo 

Tochigl 

Shizuoka 

Iwate 
Yamagata 

Tokyo 

Kanagawa 

Saitama 

Ibarakl 
Miyag1 
Tochigl 

citi : 

Ohiso 

Tokyo 

Minato-ku 

Kawasaki 
Fuchu 

Sagamihara 

Yokohama 

Ablko 
Kosai 
Hamakita 
Narusawa 
Fukushlma 

Ohta 

Kawasaki 

Odawara 

Gotenba 
Slkijo-machl 
Dalwa-cho 

Jna 

Kashlwazaki 

Kamikawa-mura 

Kodaira 
Utsunomiya 

Kakegawa 

Ichinoaekl 
Yonezawa 

Ohl 

Yokohama 

Kumagaya 

Naka-cho 

Hatori 
Odawara 

Main 
LOB 

DP 

DP 

DP 

COMM 
COMM 

DP 
COMM 
COMM 

COMM 

COMM 

IND 

IND 
IND 
COMM 

DP 
CON 
CON 
CON 
CON 

CON 

CON 

CON 

DP 
COMM 

CON 
CON 
DP 
COMM 

IND 
IND 
COMM 

COMM 
COMM 

CON 

IND 

IND 

CON 
CON 

IND 

Produ 

Data processing eq 

Data processing eq 

Computers 

Communications equ 
Transmission equip 
Computers 
Communications equ 

PBXs 
Radio communicatio 

PBXs 
Measuring instrume 
Measuring instrume 
Semiconductor prod 
Communications equ 
Computers and rela 

Audio equipment 
VCRs 
Video cameras 

Color TVs 

VCRs 

Color TVs 

VCRs 
Computers and rela 

Communications equ 
Color TVs 
Home electronics 
Computer terminals 

Communications equ 

Medical equipment 

Medical equipment 

Communications equ 
Communications equ 

Communications equ 

Cameras 

Semiconductor prod 

Semiconductor prod 

Cameras 

Came r a s 

Industrial equipme 
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39 

40 

41 
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Company 

Ricoh 
Ricoh 

Ricoh 
Ricoh Optical Industries* 
Tohoku Ricoh* 

Hascuna Ricoh* 

Ricoh Tokki* 

Sanden 
Sanden 
Sanden 

Sankyo Seiki Mfg. 

Sankyo Seiki Mfg. 
Achi Seimitsu* 
Tateshina Denshi* 

Sanyo Electric 
Sanyo Electric 
Sanyo Electric 
Sanyo Electric 
Sanyo Electric 
Sanyo Electric 
Sanyo Electric 

Sanyo Electric 
Sanyo Electric 
Sanyo Electric 
Tottori Sanyo Electric* 

Japaiiese Fac 

Prefecture 

Shizuoka 
Kanagawa 

Kanagawa 
Iwate 
Hiyagl 

Miyagi 

Saitama 

Gunrma 
Gumina 
Gumma 

Nagano 

Nagano 
Nagano 
Nagano 

Osaka 
Gifu 
Osaka 
Osaka 
Osaka 
Osaka 
Shiga 

Hyogo 
Osaka 
Gifu 
Tottori 

tmy iDGatiDois (Cioii 

City 

Gotenba 
Atsugi 

Hatano 
Hanamaki 
Shibata 

Tome 

Yashio 

Isazaki 
Isazaki 
Sakai-machi 

Shimosuwa 

I Ida 
Achi-mura 
Chi no 

Diato 
Anpachi 
Dal to 
Osaka 
Dal to 
Osaka 
Kusatsu 

Kasal 
Morlguchl 
Anpachi 
Tottori 

ttfeqed) 

Main 
LOB 

DP 
DP 
DP 
DP 
IND 
DP 
DP 
DP 
COMM 
DP 
COMM 

IND 
TRAN 
CON 

DP 
DP 
IND 
IND 
DP 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
DP 
CON 
DP 
DP 
CON 
CON 

f 

Copiers 
Copiers 
Printers 
Data proce 
Photograph 
Copiers 
Printers 
Copiers 
Facsimile 
Copiers 
Facsimile 

Vending ma 
Car air co 
Fan heater 

Flexible d 
Data syste 
Robots 
Control sy 
Data syste 

Video equi 
TVs 
Video equi 
Video equi 
Audio equi 
Audio equi 
Washing ma 
Microwave o 
Copiers 
Refrigerato 
Word proces 
PCs 
Audio equip 
Home applia 
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Company 

Sharp 

Sharp 
Sharp 

Sharp 

Shimazu 

Shlmazu 
Shimazu 

Shimazu 

Sony 

Sony 

Sony 
Sony Audle^ 

Sony Bonson* 
Sony Denshi* 
Sony Ichinomiya* 

Sony Kisarazu* 

Sony Kohda* 
Sony Minokamo* 

Sony Tsukuba* 
Taron* 

Toyo Electronics* 

Prefecture 

Tochigi 

Hiroshima 
Osaka 

Nara 

Kyoto 

Kyoto 

Kyoto 

Kanagawa 

Tokyo 
Tokyo 

Kanagawa 
Shizuoka 

Saitama 
Kanagawa 
Aichi 

Chlba 

Aichi 

Gifu 

Ibacaki 
Chiba 

Tokyo 

CitZ 

Yaita 

HIgashi-H i rosh ima 

Yao 
Yamato-Kor iyama 

Kyoto 

Kyoto 

Kyoto 

Atfiuqi 

Shinagawa-ku 

Shinagawa-ku 

Atsugl 
Kosai 

Sakado 

Fujisawa 
Ichinomiya 

Kisarazu 

Kohda 

Minokamo 

Shimotsuma 
Choshi 

Shinagawa-ku 

Main 
LOB 

CON 

CON 
CON 
CON 
DP 
DP 
DP 
DP 

IND 
IND 
IND 
IND 
IND 
IND 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

CON 
CON 
CON 
CON 
CON 
CON 
CON 

Produc 

VCRs 

TVs 
Audio equipment 
Home appliances 

PCs 
Copiers 
Calculators 
Word processors 

Measuring instrumen 

Medical equipment 
Aviation systems 

Semiconductor produ 

Measuring instrumen 

Industrial electron 

VCBa 
Tape recorders 
Radios 

Color TVs 
VCRs 

Audio equipment 
Video equipment 
Cameras 
Tape recorders 

Color TVs 
VCRs 
Color TVs 

Compact disk play^er 
VCRs 

LCD TVs 

VCRs 

Video equipment 

Headphone stereos 
Audio equipment 
Audio equipment 
Video equipment 
Audio equipment 
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£ Company 

45 Tokyo Electric 

Tokyo Electric 

00 
OO 

CJ 
03 
r-+ 
D3 
J3 
C 
fD 
C/l 

•—1 

3 
O 
O 
-t 
"O o 
-1 

f-f 

fD 
D. 
Tl 
fD rr 

Toshiba 
Toshiba 

Toshiba 
Toshiba 
Toshiba 

Toshiba 
Toshiba 

Toshiba 
Toshiba 

Toshiba 
Toshiba 

Toshiba 
Toshiba 
Onkyo 
Onkyo 
Onkyo 
Shibaura Engineering Works* 
Shibaura Engineering Works* 
Toshiba Machine* 
Toshiba Machine* 

Prefecture 

Shizuoka 

Shizuoka 

Tokyo 
Tokyo 

Kanagawa 
Tochigi 
Saitama 

Kanagawa 
Shizuoka 

Osaka 
Kanagawa 

Tokyo 
Aichi 

Aichi 
Mie 
Osaka 
Osaka 
Osaka 
Kanagawa 
Fukui 
Shizuoka 
Kanagawa 

City 

Ohito 

Hishlma 

Oume 
Hino 

Kawasakt 
Odawara 
Fukaya 

Yokohama 
Fuji 

Ibaraki 
Kawasaki 

Fuchu 
Nagoya 

Seto 
Asahi-cho 
Neyagawa 
Heyagawa 
Osaka 
Yokohama 
Kohama 
Numazu 
Sagamihara 

Main 
LOB 

DP 
DP 
DP 
DP 
DP 
DP 

DP 

COMM 
COMM 
COMM 
COMM 
IND 
CON 
CON 
CON 
CON 
DP 
CON 
CON 
DP 
DP 
IND 
DP 
CON 
CON 
CON 
IND 
CON 
CON 
CON 
IND 
IND 
IND 
IND 

Prod 

Flexible disk dr 
Printers 
Point-oE-sale sy 
Electronic cash 
Printers 
Other data proce 

Computers and re 
PBXs 
Facsimile machi 
Other communica 
Communications 
Medical equipme 
VCR3 
TVs 
Other video equ 
Audio equipment 
Flexible disk d 
Air conditioner 
Refrigerators 
Copiers 
Other data proc 
Industrial elec 
PCs 
Microwave ovens 
Other appliance 
Washing machine 
Industrial elec 
Audio equipnent 
Audio equipment 
Audio equipment 
Industrial elec 
Industrial elec 
Industrial elec 
Industrial elec 

c/i 
> 
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£ Company 

47 vic tor of Japan 

Victor of Japan 

Victor of Japan 
victor of Japan 

Victor of Japan 
Victoc of Japan 
Victor of Japan 

48 Yamatake Honeywell 
Yamatake Honeywell 
Yamatake Honeywell 

49 Yaskawa Electric Mfg. 

50 Yokogawa Electric 
Yokogawa Electric 
Yokogawa Electric 
Yokogawa Electric 
Horoyaina Denkl* 

'Consolidated subsidiaries 

Prefecture 

Kanagawa 

Kanagawa 

Tokyo 
Ibarakl 

Gunnna 
Gumma 
Kanagawa 

Tokyo 
Kanagawa 
Kanagawa 

Fukuoka 

Tokyo 
Tokyo 
Yamanashi 
Itokyo 
Saltana 

City 

Yokohama 

Yamato 

Hachioji 
Iwai 

Maebashi 
Guimna 
Yokosuka 

Kamata 
Pujisawa 
Isehara 

Kitakyushu 

Musashino 
Ohta-ku 
Kofu 
Ome 
Iruma 

Main 
LOB 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

IND 
IND 
IND 
IND 

IND 

IND 
IND 
IND 
IND 
IND 

Prod 

VCRs 
Video cameras 
Steceoa 
Video disk pla 
Audio equipmen 
Color TVs 
Other video eq 
Cassette recor 
VCR3 
VCRs 

Industrial met 
Control system 
Industrial met 
Control system 

Factory automa 

Measuring inst 
Measuring inst 
Measuring Inst 
Measuring Inst 
Measuring Inst 

Source: 

OJ 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Compamr 

Alps E l e c ^ i c 

Anritsu 

Brother Indus tr i e s 

Brother Indus tr i e s 

Canon Bretagne S.A. 

Canon G i e a a e n Qrnbil 

Canon T a i w a n 

Casio Ccffliputer 

Clarion France 
Clarion Hfg. Corp* of America 

Oaikin Industries 

Panuc Europe 

Fuji Electric 

Fujitsu America 
Fujitsu Business Comminications 

Fujitsu General 

Hitachi Consumer Products 
Hitachi Consumer Products 

Fujian-Ritachi Television 

Hitachi Koki 

IBM Japan 

Japan Radio 

Tclo-Kenwood S>iiigai|̂ 0 

Factory 

Ctibntry 

N/A 

N/A 

Taiwan 

United RinssMi 

France 

West Gecnattf' 
Taiwan 

Locations Abroad 

City or State 

N/A 

N/A 

Taiwan 

Wales 

Hffre 

Giessen-
Taiwan 

-iti^HSgen 

Main 
LOB 

N/A 

N/A 

DP 
CON 
DP 

DP 
DP 
DP 
CON 

Pro 

N/A 

N/A 

Typewriters 
Sewing mach 
Typewriters 

Copiers 
Typewriters 
Copiers 
Cameras 

K/A 

N/A 

N/A 

N/A 

N/A N/A 

France 
United States 

Belgium 

Luxembourg 

N/A 

United StabBS 
United Stabts 

Gervais 
Delaware 

Echternach 

N/A 

California 
California 

THAN 
TRAN 

CON 

IND 

N/A 

COMM 
COMM 
COMM 

Auto electr 
Auto electr 

Air conditi 

NC tape mac 

N/A 

Communicati 
PBXs 
Switches 

N/A N/A 

United States 
Singapore 

Taiwan 

N/A 

N/A 

N/A 

Singapore 

California 
Singapore 

Taiwan 

N/A 

N/A 

N/A 

Singapore 

CON 
CON 
CON 
CON 
CON 

N/A 

N/A 

N/A 

CON 

Color TVs 
Audio equip 
Color TVs 
Home applia 
TVs 

N/A 

N/A 

N/A 

Audio equip 
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21 26 
(D 
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27 

28 

29 

30 

Company 

Kokusai E lec t r i c 

Kyocera 
Universal Optical Industries 
Yashika de Brazile 

Kyushu Matsushita Electric 

Matsushita Comm. Ind. 

Matsushita Electric (Malaysia) 
Matsushita Electric (Taiwan) 
Matsushita Electric Corp. of 
America 

Matsushita Electric Works 

Matsushita-Kotobuki 

Matsushita Refrigeration 

Matsushita Seiko 

Heid^nsha Electric Mfg. 

Minolta 

Mitsubishi Consumer Electronics 

NCR Japan 

HEC America 

H ^ America 
MEC America 
NBC America 

NEC America 

NEC Australia 
NEC Information Systems 

Factory Locations Abroad (Continued) 
Main 

Country City or State LOB Product 

N/A N/A N/A 

Hong Kong 
Brazil 

N/A 

N/A 

Malaysia 
Taiwan 

United States 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

United States 

N/A 

United States 

United States 
United States 
United States 

United States 

Australia 
United States 

Hong Kong 
Sao Paulo 

N/A 

N/A 

Malaysia 
Taiwan 

New Jersey 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

California 

N/A 

Texas 

Virginia 
Oregon 
California 

New York 

Victoria 
Massachusetts 

IND 
IND 

N/A 

N/A 

CON 
CON 

CON 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CON 

N/A 

COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
DP 

N/A 

Lrt 

Optical equipment 
Optical equipment 

N/A 

N/A 

Air conditioners 
Consumer electroni 

Consumer electroni 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Color is*-

N/A 

Central office swi 
PBXs 
Optical communicat 
Optical communicat 
Mobile telephones 
Radio pagers 
Key telephone syste 
PBXs 
Communications equ 
Computers and rela 
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31 Nikon 

32 Nintendo of America 

33 Nippon Columbia 

34 Nippondenso 

35 Oki America 

36 Omcon Tateiai Electronics 

37 Pioneer Braaile Industria 
Pioneer Electronic France 
Pioneer Electronic Mfg. N.V. 
Pioneer Electronic Technology 
Pioneer Mfg. Australia 

38 Ricoh 
Ricoh Electronics 

Ricoh Industrie France 
Ricoh O.K. Products 

Taiwan-Ricoh 

39 Sanden 

40 Sankyo Seikl Mfg. 

41 Sanyo Manufacturing Pbrp. 

42 Sharp Electronics 
Sharp Electronics 
Sharp Electronics (U.K.) 
Sharp Corp. of Australia 

43 Shimazu Scientific Instruments 
Shimazu Europe 

Country 

N/A 

United 

N/A 

N/A 

Un ite^ 

N/A 

States 

States 

Brazil 
France 
Belgium 
United States 
Australia 

United 
United 

France 
United 

Taiwan 

N/A 

M/A 

United 

States 
States 

Kingdom 

States 

United States 
United States 
United Kingdom 
Australia 

United States 
Nest Germany 

City or State 

N/A 

Washington 

N/A 

N/A 

New Jersey 

N/A 

Sao Paulo 

California 
Victoria 

New Jersey 
California 

COlmar 
Telford 

Taipei 

N/A 

N/A 

Arkansas 

New Jersey 
Tennessee 
Manchester 
New South Hales 

Maryland 
Dusseldorf 

Main 
LOB 

N/A 

CON 

N/A 

N/A 

COMM 

N/A 

CON 
CON 
CON 
CON 
CON 

COMM 
DP 
COMM 
DP 
DP 
COMM 
CON 

N/A 

N/A 

CON 
CON 

CON 
CON 
CON 
CON 

IND 
IND 

Pro 

N/A 

Video games 

N/A 

N/A 

CommuniGttti 

N/A 

Audio equip 
Audio equip 
Audio equip 
Audio equip 
Audio equip 

Facsimile m 
Copiers 
Facsimile m 
Copiers 
Copiers 
Facsimile m 
Photographi 

N/A 

N/A 

Color TVs 
Microwave o 

Consumer el 
Consumer el 
Consumer el 
Consumer el 

Measuring 
Measuring 



C/i 

> 

Factory Locations Abroad (Continued) 

© 

v ^ 
O O 

oo 

O 
0> 
<-t 

w 
£1 
c n> 
trt 3 
O 
O -) 
•o 
o 
- I 
w 
r-f 
n> 
D. 
0) 

cr 
-1 

c 
Dl 

£ Company 

44 Sony Ctorp. of America 
Sony (U.K.) 

45 Tokyo Electric 

46 Toshiba America 

47 Victor oC Japan 

48 Yamatake Honeywell 

49 Yaskawa Electric HCcr. 

50 Yokogawa Corporation of America 
Yokogawa Electric Singapore 

N/A = Not Applicable 

Country 

United States 
United Kingdom 

N/A 

United States 

N/A 
V 

N/A 

N/A 

United States 
Singapore 

City or State 

California 
Wales 

N/A 

New Jersey 

N/A 

N/A 

N/A 

Georgia 
Singapore 

Main 
LOB 

CON 
CON 

N/A 

CON 

N/A 

N/A 

N/A 

IND 
IND 

P 

Color TV 
Consume 

N/A 

Consume 

N/A 

N/A 

N/A 

Industr 
Industr 

Source: O 
F 
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Overview 

INTRODUCTION 

This section forms the first major data base on which the methodology of this 
product is based. The other data base, located behind the tab entitled "Electronic 
Equipment Forecast," provides forecasts of electronic equipment production. The year 
in common, 1983, forms a transition in which to view history, while simultaneously 
extrapolating material that is necessary for imderstanding the future. The purpose of 
the electronic equipment revenue data base is threefold: 

• To provide concrete historical information on specific companies—The section 
provides a data base of the electronic equipment revenue of 25 Japanese 
equipment manufacturers. We estimate that this electronics revenue accounts 
for a significant percentage of Japanese electronic equipment shipments and 
forms a good base for examining trends in the electronic equipment market
place. This data base is a tool for analyzing growth by application market 
segment or by the activities of individual companies. 

• To offer a check on other summary data—The information complements a 
historical view of semiconductor consumption from an equipment viewpoint 
rather than from the perspective of simply a product-shipment analysis. 

• To serve as a basis for developing input/output (I/O) ratios—Tracking the 
actual semiconductor consumption and the actual electronic equipment 
revenue of given users allows an analysis of the I/O ratio: the relationship 
between semiconductor dollar value and the dollar value of the equipment in 
which the semiconductors are used. 

Dataquest has developed I/O ratios by interviewing procurement, contract, and 
materials managers who are experts in knowing their individual company's merchant and 
captive use of semiconductors. We have interviewed more than 200 leading electronics 
manufacturers in North America. They have given us proprietary information on their 
semiconductor procurement, their captive production, and their relationships to the 
equipment or division in which the devices are used. The results of this survey, along 
with similar information provided by Japanese equipment and semiconductor manufac
turers, are used to develop top-level I/O ratios. 

Dataquest has agreed to use this information only for internal purposes and to report 
these ratios only on an aggregate basis. The I/O ratios that we develop are applied to 
the forecasts for electronic equipment. Information in those I/O ratios is available to 
clients that subscribe to our on-line services and can also be solicited from our analysts 
by clients via their inquiry privileges. The result is a series of forecasts of semi
conductor consumption by application market. These forecasts are presented in the 
"Semiconductor Consumption Analysis" section. 
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SUMMARY 

The information that follows is the result of a comprehensive data base that allows 
for tracking and analyzing the electronic equipment revenue of a sample of Japanese 
manufacturing companies. Major companies' revenue is listed, segmented, and presented 
in this section in various ways. Accordingly, the data, covering the five years from 1983 
through 1987, are presented as follows: 

• Annual Japanese yen-to-dollar exchange rates (see Table 1) 

• The combined total revenue of all companies in the data base in relation to the 
combined total electronic equipment revenue of those same companies (see 
Figure 1 and Tables 2 and 3) 

• The combined total electronic equipment revenue broken out by the five 
standard application markets that consume semiconductors in Japan: data 
processing, communications, industrial, consumer, and transportation (see 
Figures 2 and 3 and Tables 4 through 6) 

• The individual application markets broken out by year, company, and revenue 
for that market (see the "Application Market Revenue" section) 

Table 1 

Annual Japanese Yen-to-DoUar Exchange Rate 

Year 

1983 

1984 

1985 

1986 

1987 

. 

Source: 

Yen per 
Dollar 

235 

237 

238 

167 

144 

Dataquest 
March 1989 
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Figure 1 

Total Company Revenue versus 
Total Company Electronic Equipment Revenue 

Billions of Yen 
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1983 1984 1985 1986 1987 

0003181-1 Seilice: Dataquest 
March 1989 

Table 2 

Total Company Revenue versus 
Total Company Electronic Equipment Revenue 

(Billions of Yen) 

Total Revenue 
Electronic Equipment 
Revenue 

Electronic Equipment 
Percentage of Total 

1983 

¥19,200 

¥16,100 

83.9% 

1984 

¥23,093 

¥18,957 

82.1% 

1985 

¥24,131 

¥20,513 

85.0% 

1986 

¥23,553 

¥19,804 

84.1% 

1987 

¥24,913 

¥20,561 

82.5% 

CAGR 
1983-1987 

6.7% 

6.3% 

Source: Dataquest 
March 1989 

JSAM 
0003181 
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Table 3 

Total Company Revenue versus 
Total Company Electronic Equipment Revenue 

(Millions of Dollars) 

Total Revenue 
Electronic Equipment 
Revenue 
Electronic Equipment 
Percentage of Total 

1983 

$81,702 

$68,512 

83.9% 

1984 

$97,439 

$79,987 

82.1% 

1985 

$101,390 

$ 86,190 

85.0% 

1986 

$141,037 

$118,585 

84.1% 

1987 

$173,009 

$142,785 

82.5% 

CAGR 
1983-1987, 

20.6% 

20.2% 

Source: Dataquest 
March 1989 
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Figure 2 

Total Company Electronic Equipment 
Revenue by Application Market 

(1983-1987) 

1983 

1985 

H Communications 

I I Transportation 

Kfi Industrial 

^ M Data Processing 

kSNl Consumer 

0003181-2 
1987 

1984 

1986 

Source: Dataquest 
March 19S9 
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Figure 3 

Billions of Yen 

Company Electronic Equipment Revenue 
by Application Market 

1983 1984 1985 1986 1987 

0003181-3 Source: Dataquest 
March 1989 

Table 4 

Total Company Electronic Equipment Revenue by Application Market 
(Billions of Yen) 

Secrment 

Data Processing 
Communications 
Industrial 
Consumer 
Transportation 

Total 

1983 

¥ 3,732 
1,517 
2,576 
6,784 
1.491 

¥16,100 

1984 

¥ 4,677 
1,692 
2,854 
8,009 
1,726 

¥18,957 

1985 

¥ 5,431 
1,827 
2,993 
8,427 
1.834 

¥20,513 

1986 

¥ 5,661 
2,019 
2,748 
7,559 
1,816 

¥19,804 

1987 

¥ 6,483 
2,243 
2,781 
7,205 
1,849 

¥20,561 

CAGR 
1983-1987 

14.8% 
10.3% 
1.9% 
1.5% 
5.5% 

6.3% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
March 1989 
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Tables 

Total Company Electronic Equipment Revenue 
by Application Market 

(Millions of Dollars) 

Data Processing 
Communications 
Industrial 
Consumer 
Transportation 

Total 

1983 

$15,880 
6,455 

10,963 
28,868 
6.345 

$68,512 

1984 

$19,733 
7,138 

12,042 
33,794 
7,281 

$79,987 

1985 

$22,820 
7,678 

12,576 
35,407 
7.708 

$86,190 

1986 

$ 33,896 
12,091 
16,456 
45,266 
10.875 

$118,585 

1987 

$ 45,023 
15,575 
19,315 
50,031 
12,842 

$142,785 

CAGR 
1983-1987 

29.8% 
24.6% 
15.2% 
14.7% 
19.3% 

20.2% 

Note: Columns may not add t o t o t a l s shown because of rounding . 

Source: Dataquest 
March 1989 

Table 6 

Total Company Electronic Equipment Revenue 
by Application Market 

(Percentage) 

Data P roces s ing 
Communications 
I n d u s t r i a l 
Consiimer 
Transportation 

Total 

1983 

100.0% 

1984 

100.0% 

1985 

100.0% 

1986 

100.0% 

1987 

23.2% 
9.4 

16.0 
42.1 
9.3 

24.7% 
8.9 

15.1 
42.2 
9.1 

26.5% 
8.9 

14.6 
41.1 
3.9 

28.5% 
10.2 
13.9 
38.2 
9.2 

31.5% 
10.9 
13.5 
35.1 
9.0 

100.0% 

Source: Dataquest 
March 1989 

JSAM 
0003181 
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Figure 4 illustrates the growth of total company electronic equipment revenue from 
1983 through 1987. 

• 

Figure 4 

Total Company Electronic Equipment Revenue 
Year-to-Year Growth Rates 

Billions of Yen 
24 

22 

20 

18 

16 

14 
1983 1984 1985 

Note: Percentages Indicate year-to-year growth rates. 
0003181-4 

CAGR = 6.6% 

. 
18.0% ^ ^ _ „ , . - — 

7.9% 

1 

( 3 . 4 % ) _ _ _ _ _ 

1 

4.0% 

1986 1987 

Source: Dataquest 
March 1989 

METHODOLOGY 

The companies included in the data base represent Dataquest's estimate of the top 
25 Japanese electronic equipment manufacturers. Company annual reports provided the 
main source of information on equipment shipments. Virtually every annual report lists a 
company's revenue by line of business; each line of business is usually referred to as a 
segment. A description of each segment is also reported. Dataquest used these reports 
to determine whether a segment's revenue should be added to the data base. 

Given that the information in some annual reports is limited, Dataquest developed 
the following protocols to provide continuity to the data base: 

• The latest annual report was always used. For example, a typical 1987 report 
might have historical segment data for a two-year period. If only two years 
were reported, the 1986 report was examined for 1984 information, and the 
data for 1985 were simply checked against the information in the 1986 report 
to ensure that a company had not reorganized its reporting structure. Using 
the latest annual report provided continuity in the segments and in reporting 
each segment's revenue. 

© 1989 Dataquest Incorporated March JSAM 
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• Some companies' segments included nonelectronic equipment. If electronic 
equipment made up the majority of the segment, or if there was a heavy 
technical influence in the description, the entire revenue for that segment was 
added to the data base. Unless specifically detailed or additional information 
was obtainable, percentages were not applied to segment revenue, based on 
the proportion or type of electronic equipment in that segment. 

• Despite the name that a company gave to a given segment, a description of 
the equipment in a segment was used to determine in which of the six 
Dataquest application market segments the revenue belonged. Some of the 
companies' segments had such a varied product mix that they crossed over the 
Dataquest segmentation boundaries. In such cases, the major product 
influence in that segment's description mandated the revenue category. 

• In segments where there was little or no clear evidence of electronic 
equipment, the revenue was not added to the data base. Nonelectronic lines of 
business also were not included. 

• Service, interest, supply, and other additional or product support revenue was 
eliminated from the data base if it was listed in the report. Most companies in 
the data base separated such revenue. Software revenue was also eliminated 
when it was broken out as a separate line item, or if additional information 
indicated a percentage. 

These gray areas applied to only a portion of the companies in the data base. Since 
Dataquest dealt with them by using the standards just described, we believe that this 
history of sample companies provides a thorough snapshot of what transpired in the 
application market segments that affect semiconductor consumption in Japan. 

However, when comparing these data to the data located behind our "Electronic 
Equipment Forecast" tab, it is important to note the following differences in the two 
data bases: 

• The company data in this section are based on the companies' sales revenue in 
each segment, and the electronic equipment forecast measures factory 
revenue from equipment production. The sales revenue figure is significantly 
higher than the factory revenue figure for a given piece of equipment. 

• The company data include revenue from products manufactured outside of 
Japan. The electronic equipment forecast data measure production of equip
ment manufactured in Japan exclusively. 

• The company data reflect the use of top-level segments to develop the total 
application market numbers, while the electronic equipment forecast tracks 
specific equipment types to develop the total application market numbers. 

• 
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These differences in the two data bases make the company application market 
revenue data large, compared with the electronic equipment forecast data. And the 
disparities distort the relative size of the five application markets tracked by the 
company data base. As more years are included, we can examine the link between the 
two data bases more closely and resolve discrepancies as they arise. 

ANALYSIS 

Compiling and analyzing the data highlighted many key points. Figure 1 and Table 2 
show that the combined total revenue grew at a compound annual growth rate (CAGR) of 
6.7 percent in local currency from 1983 to 1987. Combined electronic equipment 
revenue grew at a slightly slower CAGR of 6.3 percent. 

In 1987 the only area to show negative growth was the consumer application markets 
with a negative 4.6 percent decrease from 1986. In 1983, consumer electronics made up 
42.1 percent of the total company electronic equipment revenue. In 1987, the 
percentage dropped to 35.0. Some of the reasons for this drop are as follows: 

• The high yen appreciation severely damaged the Japanese consumer 
manufacturers in terms of worldwide competition, specifically against the 
Koreans. 

• The export ratio for consumer products from Japan to the United States 
sharply declined from 58.6 percent in 1986 to 51.4 percent in 1987. 

• Japanese manufacturers have been targeting industrial and data processing 
markets. The data processing portion of total Japanese company electronic 
equipment revenue grew from 23.2 percent in 1983 to 31.5 percent in 1987. 

The fastest growing application segment was data processing, with a positive 
15 percent growth rate over 1986. Figures 2 and 3 and Tables 4 through 6 show the 
changing composition of the Japanese electronics market. 

f 

• 
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Table 1 

Estimated Total Company Electronic Equipment Revenue 
(Billions of Yen) 

Company 1983 1984 1985 198$ 1987 Year End 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 

13 

14 
15 
16 

17 
18 

19 

20 
21 

22 
23 
24 

25 

Matsushita Electric 
Industrial Co., Ltd. 

Hitachi, Ltd. 
Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 
Fujitsu Limited 
IBM Japan, Ltd. 
Sony Corporation 
Nippondenso Co., Ltd. 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Matsushita Electric 
Works Ltd. 
Victor Company of 
Japan Limited 
Canon Inc. 
Ricoh Company, Ltd. 
Oki Electric Industry 
Co., Ltd. 
Fuji Electric Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Omron Tateisi Elec
tronics Co. 
Kyocera Corporation 
Pioneer Electronic 
Corporation 
Daikin Industries, Ltd. 
Casio Computer Co., Ltd. 
Matsushita Kotobuki 
Electronics. 
Industries Ltd. 

Minolta Camera Co., Ltd. 

¥ 2,719 ¥ 3,258 ¥ 3,424 ¥ 3,169 ¥ 3,278 Mar. 31 
2,648 3,026 3,003 2,925 2,920 Mar. 31 
2,026 2,526 2,520 2,503 2,683 Mar. 31 
1,460 1,889 1,970 2,124 2,304 Mar. 31 

.588 
992 
612 
770 
689 
820 
757 

530 

553 
374 
389 

304 
355 

251 

1,858 
1,292 
769 
912 
789 
992 
910 

565 

650 
485 
452 

362 
381 

291 

1,821 
1,429 
915 

1,071 
909 

1,048 
955 

588 

588 
575 
490 

362 
386 

301 

1,804 
1,482 
879 

1,036 
965 
839 
869 

603 

587 
539 
488 

361 
393 

317 

1,954 Mar 
1,714 Mar 
1,061 
1,030 
994 
909 
873 

Dec. 
Mar, 
Mar, 
Mar, 

31 
31 
31 
31 
31 
31 

Mar. 31 

663 Nov. 30 

579 Mar. 31 
579 Dec. 31 
560 Mar. 31 

416 Mar. 31 
402 Mar. 31 

337 Mar. 31 

209 
220 

239 
162 
176 

226 
133 

270 
283 

247 
190 
210 

336 
150 

246 
247 

260 
214 
236 

374 
199 

248 
243 

268 
213 
203 

285 
211 

278 
271 

266 
225 
211 

209 
197 

Mar. 
Mar. 

Sep. 
Nov. 
Mar. 

Mar. 
Mar. 

31 
31 

30 
30 
31 

31 
31 

Total ¥19,200 ¥23,093 ¥24,131 ¥23,553 ¥24,913 
Exchange Rate (Yen/US$) 235 237 238 167 144 

Note: Each year shows fiscal year in Japan. 
Source: Dataguest 

March 1989 

JSAM 
0003266 
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Table 2 

Estimated Total Company Electronic Equipment Revenue 
(Millions of Dollars) 

Company 

1 Matsushita Electric 
Industrial Co., Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 IBM Japan, Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 
10 Sanyo Electric Co., Ltd 
11 Sharp Corporation 
12 Matsushita Electric 

Works Ltd. 
13 Victor Company of 

Japan Limited 
14 Canon Inc. 
15 Ricoh Company, Ltd. 
16 Oki Electric Industry 

Co., Ltd. 
17 Fuji Electric Co., Ltd. 
18 Matsushita Communication 

Industrial Co., Ltd. 
19 Omron Tateisi Elec

tronics Co. 
20 Kyocera Corporation 
21 Pioneer Electronic 

Corporation 
22 Daikin Industries, Ltd. 
23 Casio Computer Co., Ltd 
24 Matsushita Kotobuki 

Electronics -
Industries Ltd. 

25 Minolta Camera Co., 
Ltd. 

1983 

$11,569 
11,269 
8,620 
6,212 

6,756 
4,220 
2,605 
3,277 
2,931 
3,488 
3,219 

2,256 

2,353 
1,592 
1,654 

1,292 
1,510 

L 

1,067 

889 
935 

1,017 
690 
751 

962 

567 

1994 

$13,746 $ 
12,767 
10,658 
7,972 

7,841 
5,450 
3,243 
3,848 
3,330 
4,184 
3,838 

2,385 

2,743 
2,047 
1,906 

1,527 
1,608 

1,227 

1,141 
1,195 

1,043 
800 
887 

1,417 

635 

1985 

14,387 $ 
12,619 
10,586 
8,279 

7,651 
6,006 
3,843 
4,502 
3,819 
4,402 
4,014 

2,469 

2,471 
2,418 
2,059 

1,520 
1,623 

1,265 

1,034 
1,036 

1,094 
897 
992 

1,570 

835 

1986 

18,978 $ 
17,513 
14,991 
12,716 

10,800 
8,875 
5,261 
6,205 
5,777 
5,023 
5,201 

3,612 

3,517 
3,230 
2,922 

2,162 
2,353 

1,900 

1,483 
1,453 

1,603 
1,275 
1,217 

1,710 

1.265 

1987 

22,761 
20,275 
18,630 
16,003 

13,571 
11,906 
7,366 
7,152 
6,903 
6,315 
6,060 

4,602 

4,020 
4,018 
3,889 

2,890 
2,794 

2,341 

1,930 
1,883 

1,848 
1,564 
1,466 

1,454 

1.368 

Year ] 

Mar. 
Mar. 
Mar. 
Mar. 

Mar. 
Mar. 
Dec. 
Mar. 
Mar. 
Mar. 
Mar. 

Nov. 

Mar. 
Dec. 
Mar. 

Mar. 
Mar. 

Mar. 

Mar. 
Mar. 

Sep. 
Nov. 
Mar. 

Mar. 

Mar. 

End 

31 
31 
31 
31 

31 
31 
31 
31 
31 
31 
31 

30 

31 
31 
31 

31 
31 

31 

31 
31 

30 
30 
31 

31 

31 

Total $81,702 $97,439 $101,390 $141,037 $173,009 
Exchange Rate (Yen/US$) 235 237 238 167 144 

Note: Each year shows fiscal year in Japan. 
Source: Dataquest 

March 1989 
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Application Market Revenue 

Table 3 

Estimated Revenue for Semiconductor Aj^lication Markets 
(Billions of Yen) 

Company 

Hitachi, Ltd. 
Matsushita Electric 

1983 1984 1985 1986 1987 

¥ 2,288 ¥ 2,486 ¥ 2,613 ¥ 2,540 ¥ 2,510 

3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

Industrial Co., Ltd. 
Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 

Fujitsu Limited 
IBM Japan, Ltd. 
Nippondenso Co., Ltd. 
Sony Corporation 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Canon Inc. 
Victor Company of 
Japan Limited 

Ricoh Company, Ltd. 
Matsushita Electric 
Works Ltd. 

Matsushita Communication 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 

Pioneer Electronic 
Corporation 

Casio Computer Co., Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Minolta Camera Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

2,104 
1,746 
1,114 

1,448 
819 
612 
681 
701 
747 
643 
374 

527 
314 

314 

251 

237 

226 
176 

226 
133 

144 
109 
108 
60 

¥16,100 
235 

2,515 
2,091 
1,382 

1,622 
1,037 

769 
779 
812 
919 
769 
487 

620 
367 

321 

291 

276 

236 
210 

336 
150 

188 
124 
110 
58 

¥18,957 
237 

2 
2 
1 

1 
1 

¥20 

,666 
,160 
,597 

,656 
,253 
915 
896 
944 
982 
810 
571 

555 
407 

339 

301 

289 

251 
236 

374 
199 

166 
139 
131 
64 

,513 
238 

2 
2 
1 

1 
1 

¥19 

,386 
,093 
,741 

,628 
,315 
879 
953 
899 
778 
724 
539 

541 
398 

352 

317 

286 

259 
203 

285 
211 

167 
143 
100 

66 

,804 
167 

2 
2 
1 

1 
1 
1 

¥20 

,424 
,213 
,871 

,734 
,514 
,061 
979 
858 
711 
703 
578 

522 
459 

379 

337 

314 

257 
211 

209 
197 

179 
156 
110 
75 

,561 
144 

Note: Each year shows fiscal year in Japan. 

Source; Dataquest 
March 1989 
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Table 4 

Estimated Revenue for Semiconductor Amplication Markets 
(Millions of Dollars) 

Company 

1 Hitachi, Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 IBM Japan, Ltd. 
8 Nippondenso Co., Ltd. 
9 Sony Corporation 
10 Sanyo Electric Co., Ltd. 
11 Sharp Corporation 
12 Canon Inc. 
13 Victor Company of 

Japan Limited 
14 Sicoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Pioneer Electronic 

Corporation 
19 Casio Computer Co., Ltd. 
20 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

21 Minolta Camera Co., Ltd. 
22 Omron Tateisi Elec

tronics Co. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

1983 1984 1985 1986 1987 

$ 9,737 $10,488 $10,981 $ 15,207 $ 17,427 

8,954 
7,429 
4,740 

6,160 
3,485 
2,605 
2,898 
2,984 
3,177 
2,734 
1,590 

2,241 
1,338 

1,335 

1,067 

1,008 

962 
751 

962 
567 

613 
462 
459 
254 

10,613 
8,823 
5,830 

6,845 
4,376 
3,243 
3,287 
3,425 
3,878 
3,243 
2,057 

2,618 
1,547 

1,355 

1,227 

1,166 

997 
887 

1,417 
635 

795 
525 
465 
246 

11,202 
9,074 
6,710 

6,958 
5,265 
3,842 
3,764 
3,965 
4,124 
3,404 
2,400 

2,332 
1,711 

1,426 

1,265 

1,214 

1,055 
992 

1,570 
835 

696 
585 
549 
270 

14,288 
12,535 
10,423 

9,746 
7,873 
5,260 
5,704 
5,382 
4,659 
4,333 
3,229 

3,242 
2,382 

2,110 

1,900 

1,714 

1,553 
1,217 

1,710 
1,265 

998 
859 
601 
395 

16,836 
15,367 
12,993 

12,043 
10,517 
7,365 
6,797 
5,959 
4,937 
4,880 
4,017 

3,626 
3,186 

2,631 

2,341 

2,179 

1,782 
1,466 

1,454 
1,368 

1,243 
1,084 
765 
522 

$68,512 $79,987 $86,190 $118,585 $142,785 
235 237 238 167 144 

Note: Each year shows fiscal year in Japan. 
Source: Dataguest 

March 1989 
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Table 5 

Estimated Fiscal 1987 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Data 
Company 

1 Hitachi, Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 IBM Japan, Ltd. 
8 Nippondenso Co., Ltd. 
9 Sony Corporation 

10 Sanyo Electric Co., Ltd. 
11 Sharp Corporation 
12 Canon Inc. 
13 Victor Company of 

Japan Limited 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Pioneer Electronic 

Corporation 
19 Casio Computer Co., Ltd. 
20 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

21 Minolta Camera Co., Ltd. 
22 Oraron Tateisi Elec

tronics Co. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 144.0 

Processing Communications Industrial Consumer Transportation Total 

1 804 

279 
382 

1,037 

166 
1,233 
1,061 

0 
0 

55 
151 
431 

0 
356 

0 

90 

190 

0 
109 

0 
97 

10 
0 
0 
34 

if 130 

130 
392 
722 

213 
282 
0 
0 
0 
0 
0 
6 

0 
72 

0 

158 

124 

0 
0 

0 
0 

0 
0 

0 
14 

X 755 

280 
409 
0 

745 
0 
0 
0 
0 

137 
0 
20 

0 
0 

0 

0 

0 

0 
0 

0 
0 

169 
156 

110 
0 

)t 527 

1,735 
758 
112 

469 
0 
0 

15 
858 
519 
551 
121 

522 
31 

379 

0 

0 

167 
102 

209 
100 

0 
0 

0 
27 

¥ 293 

0 
273 
0 

141 
0 
0 

964 
0 
0 
0 
0 

0 
0 

0 

89 

0 

90 
0 

0 
0 

0 
0 

0 
0 

V 

y 
¥ 
1 

¥ 
i 
V 
If 
¥ 
¥ 
¥ 
¥ 

¥ 
¥ 

¥ 

¥ 

¥ 

¥ 
¥ 

¥ 
¥ 

¥ 
¥ 

¥ 
¥ 

2, 

2, 
2, 
1, 

1 
1 
1 

,510 

,424 
,213 
,871 

,734 
,514 
,061 
979 
858 
711 
703 
578 

522 
459 

379 

337 

314 

257 
211 

209 
197 

179 
156 

110 
75 

¥6,483 ¥2,243 ¥2,781 ¥7,205 ¥1,849 ¥20,561 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 



Application Market Revenue 

Table 6 

Estimated Fiscal 1987 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of £>ollars) 

Data 
Company Processing Conmunications Industrial Consuiner Transportation Total 

1 
2 

3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 

14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

Hitachi, Ltd. 
Matsushita Electric 
Industrial Co.. Ltd. 

Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 
Fujitsu Limited 
IBM Japan, Ltd. 
Nippondenso Co., Ltd. 
Sony Corporation 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Canon Inc. 
Victor Company of 
Japan Limited 
Ricoh Company, Ltd. 
Matsushita Electric 
Works Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 
Pioneer Electronic 
Corporation 

Casio Computer Co., Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Minolta Camera Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Xen/US$): 144.0 

$ 5,583 

1,940 
2,653 
7,199 

1,153 
8,561 
7,365 

0 
0 

379 
1,051 
2,996 

0 
2,471 

0 

623 

1,320 

0 
755 

0 
673 

67 
0 
0 

233 

$45,023 

3 903 

903 
2,719 
5,016 

1,482 
1,956 

0 
0 
0 
0 
0 
40 

0 
500 

0 

1,097 

859 

0 
0 

0 
0 

0 
0 
0 

100 

$15,575 

S 5, 

1, 
2, 

5, 

1 
1 

$19 

,244 

.944 
,838 

0 

,171 
0 
0 
0 
0 

952 
0 

141 

0 
0 

0 

0 

0 

0 
0 

0 
0 

,176 
,084 
765 
0 

,315 

$ 3,662 

12,048 
5,264 
778 

3,259 
0 
0 

105 
5,959 
3,606 
3,829 
840 

3,626 
215 

2,631 

0 

0 

1,160 
712 

1,454 
694 

0 
0 
0 

189 

$50,031 

$ 2,036 

0 
1,892 

0 

979 
0 
0 

6,692 
0 
0 
0 
0 

0 
0 

0 

621 

0 

622 
0 

0 
0 

0 
0 
0 
0 

$12,842 

$ 

s 
$ 
3 

3 
S 
3 
3 
3 
3 
3 
3 

3 
3 

3 

3 

3 

3 
3 

3 
3 

3 
3 
3 
3 

17,427 

16,836 
15,367 
12,993 

12,043 
10,517 
7,365 
6,797 
5,959 
4,937 
4,880 
4,017 

3,626 
3,186 

2,631 

2,341 

2,179 

1,782 
1,466 

1,454 
1,368 

1,243 
1,084 
765 
522 

3142,785 

Source; Dataquest 
March 1989 

© 1989 Dataquest IncDrporated March JSAM 
0003266 



1 
2 

3 
4 
5 

6 
7 
e 
9 

10 
11 
12 

13 
14 
15 

16 

17 

18 

19 

Application Market Revenue 

Table 7 

Estimated Fiscal 1986 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Data 
Company Processing Communications Industrial Consumer Transportation Total 

Hitachi, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 

Toshiba Corporation 
NEC Corporation 
Mitsubishi Electric 
Corporation 
Fujitsu Limited 
Nippondenso Co., Ltd. 
Sony Corporation 
IBM Japan, Ltd. 
Sanyo Electric Co., Ltd. 
Sharp Corporation 
Victor Company of 
Japan Limited 
Canon Inc. 
Ricoh Company, Ltd. 
Matsushita Electric 
Works Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 

Matsushita Kotobuki 
Electronics 
Industries Ltd. 
Pioneer Electronic 

i 702 

253 
341 
920 

152 
1,077 

0 
0 

879 
0 

145 

0 
394 
315 

0 

75 

184 

1 110 

126 
339 
684 

189 
238 
0 
0 
0 
0 
0 

0 
6 
57 

0 

97 

102 

V 845 

253 
391 

0 

674 
0 
0 
0 
0 

162 
0 

0 
23 
0 

0 

0 

0 

V 580 

1,754 
762 
137 

481 
0 
12 

899 
0 

616 
579 

541 
117 
26 

352 

0 

0 

V 303 

0 
260 
0 

132 
0 

940 
0 
0 
0 
0 

0 
0 
0 

0 

91 

0 

V 

y 
¥ 
V 

i 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

¥ 
¥ 
¥ 

¥ 

¥ 

¥ 

2, 

2, 
2, 
1, 

1, 
1, 

,540 

,386 
,093 
,741 

,628 
,315 
953 
899 
879 
778 
724 

541 
539 
398 

352 

317 

286 

285 285 

20 
21 
22 

23 
24 
25 

Corporation 
Minolta Camera Co., Ltd. 
Casio Computer Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 167.0 

0 
85 
106 

9 
0 

0 
25 

¥5,661 

0 
0 
0 

0 
0 

0 
17 

¥2,019 

0 
0 
0 

157 
143 
100 
0 

¥2,748 

169 
126 
97 

0 
0 
0 

25 

¥7,559 

90 
0 
0 

0 
0 
0 
0 

¥1,816 

¥ 
¥ 
¥ 

¥ 
¥ 
¥ 
¥ 

¥19 

259 
211 
203 

167 
143 
100 
66 

,804 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 



Application Market Revenue 

Table 8 

Estimated Fiscal 1986 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of Dollars) 

Data 
Company 

1 Hitachi, Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 NEC Corporation 
5 Mitsubishi Electric 

Corporation 
6 Fujitsu Limited 
7 Nippondenso Co., Ltd. 
8 Sony Corporation 
9 IBM Japan, Ltd. 

10 Sanyo Electric Co., Ltd. 
11 Sharp Corporation 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

19 Pioneer Electronic 

$ 4,204 

1,514 
2,042 
5,507 

910 
6,449 

0 
0 

5,260 
0 

866 

0 
2,358 
1,887 

0 

447 

1,104 

3 

2, 
4 

1 
1 

659 

754 
,032 
,097 

,133 
,423 

0 
0 
0 
0 
0 

0 
37 
339 

0 

907 

609 

$ 5, 

1, 
2, 

4 

,061 

-515 
,339 

0 

,034 
0 
0 
0 
0 

969 
0 

0 
136 
0 

0 

0 

0 

$ 3,470 

10,504 
4,565 
819 

2,881 
0 
73 

5,382 
0 

3,691 
3,467 

3,242 
698 
155 

2,110 

0 

0 

$ 1, 

1, 

5, 

,814 

0 
,557 

0 

788 
0 

,631 
0 
0 
0 
0 

0 
0 
0 

0 

546 

0 

$ 

$ 
$ 
i 

3 
$ 
$ 
S 
3 
3 
3 

3 
3 
3 

3 

3 

3 

15,207 

14,288 
12,535 
10,423 

9,746 
7,873 
5,704 
5,382 
5,260 
4,659 
4,333 

3,242 
3,229 
2,382 

2,110 

1,900 

1,714 

1,710 3 1,710 

20 
21 
22 

23 
24 
25 

Corporation 
Minolta Camera Co., Ltd. 
Casio Computer Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Oaikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total (25 Companies) 

Exchange Rate 
(Yen/US5): 167.0 

333 

0 
508 
635 

56 
0 
0 

149 

,896 312, 

0 
0 
0 

0 
0 
0 
99 

,091 316 

0 
0 
0 

943 
859 
601 
0 

,456 

1,012 
757 
582 

0 
0 
0 

147 

345,266 310, 

541 
0 
0 

0 
0 
0 
0 

,875 

3 
3 
3 

3 
3 
3 
3 

1,553 
1,265 
1,217 

998 
859 
601 
395 

3118,585 

Source: Dataquest 
March 1989 

© 1989 Dataquest Incorporated March JSAM 
0003266 



Application Market Revenue 

Table 9 

Estimated Fiscal 1985 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Company 
Data 

Processing Communications Industrial Consumer Transportation Total 

1 

2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 

14 
15 

16 

17 

18 

19 

20 
21 
22 

23 
24 
25 

Matsushita Electric 
Industrial Co., Ltd. 

Hitachi, Ltd. 
Toshiba Corporation 
Mitsubishi Electric 
Corporation 
NEC Corporation 
Fujitsu Limited 
Sanyo Electric Co., Ltd. 
Sony Corporation 
IBM Japan, Ltd. 
Nippondenso Co., Ltd. 
Sharp Corporation 
Canon Inc. 
Victor Company of 
Japan Limited 
Ricoh Company, Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Matsushita Electric 
Works Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 
Pioneer Electronic 
Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

1 263 
600 
293 

165 
771 

1,028 
0 
0 

915 
0 

166 
401 

0 
317 

0 

0 

64 

197 

0 
141 
83 

8 
0 
0 

19 

« 131 
91 
233 

138 
684 
225 
0 
0 
0 
0 
0 
0 

0 
63 

b 

0". 

152 

92 

0 
0 
0 

0 
0 
0 

19 

<l 263 
901 
482 

717 
0 
0 

167 
0 
0 
0 
0 
35 

0 
0 

0 ' 

0 

0 

0 

0 
0 
0 

158 
139 
131 
0 

¥2,009 
713 
830 

497 
142 

0 
815 
944 
0 
13 
644 
135 

555 
28 

374 

339 

0 

0 

153 
95 
116 

0 
0 
0 

26 

0 
1 308 

322 

139 
0 
0 
0 
0 
0 

883 
0 
0 

0 
0 

0 

0 

84 

0 

98 
0 
0 

0 
0 
0 
0 

if 
¥ 
¥ 

¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

¥ 
¥ 

¥ 

¥ 

¥ 

¥ 

¥ 
¥ 
¥ 

¥ 
¥ 
¥ 
¥ 

2, 
2, 
2. 

1, 
1, 
1 

,666 
,613 
,160 

,656 
,597 
,253 
982 
944 
915 
896 
810 
571 

555 
407 

374 

339 

301 

289 

251 
236 
199 

166 
139 
131 
64 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 238.0 

¥5,431 ¥1,827 ¥2,993 ¥8,427 ¥1,834 ¥20,513 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 



Application Market Revenue 

Table 10 

Estimated Fiscal 1985 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of Etollars) 

Data 
Processing Communications Industrial Consumer Transportation Total 

1 

2 
3 
4 

5 
€ 
7 
8 
9 

10 
11 
12 
13 

14 
15 

16 

17 

16 

19 

20 
21 
22 

23 
24 
25 

Matsushita Electric 
Industrial Co., Ltd. 

Hitachi, Ltd. 
Toshiba Corporation 
Mitsubishi Electric 
Corporation 
NEC Corporation 
Fujitsu Limited 
Sanyo Electric Co., Ltd. 
Sony Corporation 
IBM Japan, Ltd. 
Nippondenso Co., Ltd. 
Sharp Corporation 
Canon Inc. 
Victor Company of 
Japan Limited 
Ricoh Company, Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Matsushita Electric 
Works Ltd. 

Matsushita Communication 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 
Pioneer Electronic 
Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Omron Tateisi Elec
tronics Co. 

Daikin Industries, Ltd. 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 238.0 

S 1,103 
2,521 
1,231 

693 
3,240 
4,320 

0 
0 

3,842 
0 

699 
1,685 

0 
1,330 

0 

0 

271 

829 

0 
594 
348 

32 
0 
0 
81 

$22,820 

$ 550 
383 
978 

581 
2,873 
945 
0 
0 
0 
0 
0 
0 

0 
263 

0 

0 

640 

385 

0 
0 
0 

0 
0 
0 
81 

$7,678 

$ 1,105 
3,787 
2,026 

3,014 
0 
0 

700 
0 
0 
0 
0 

146 

0 
0 

0 

0 

0 

0 

0 
0 
0 

665 
585 
549 
0 

$12,576 

$ 8,443 
2,997 
3,486 

2,087 
597 

0 
3,425 
3,965 

0 
54 

2,705 
569 

2,332 
118 

1,570 

1,426 

0 

0 

641 
398 
487 

0 
0 
0 

108 

$35,407 

0 
$ 1,294 
1,353 

583 
0 
0 
0 
0 
0 

3,710 
0 
0 

0 
0 

0 

0 

354 

0 

414 
0 
0 

0 
0 
0 
0 

$7,708 

$ 
$ 
$ 

$ 
$ 
$ 
9 
$ 
$ 
$ 
$ 
$ 

S 
$ 

$ 

$ 

$ 

$ 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

11,202 
10,981 
9,074 

6,958 
6,710 
5,265 
4,124 
3,965 
3,842 
3,764 
3,404 
2,400 

2,332 
1,711 

1,570 

1,426 

1,265 

1,214 

1,055 
992 
835 

696 
585 
549 
270 

$86,190 

Source: Dataquest 
March 1989 

10 © 1989 Dataquest Incorporated March JSAM 
3003266 



Application Market Revenue 

Table 11 

Estimated Fiscal 1984 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Data 
Company 

1 Matsushita Electric 
Industrial Co., Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 

10 IBM Japan, Ltd. 
11 Sharp Corporation 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Works Ltd. 

17 Matsushita Communication 
Industrial Co., Ltd. 

le Oki Electric Industry 
Co., Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate (Xen/US$) 

Processing Communications Industrial Consumer Transportation Total 

<l 245 
532 
232 

165 
637 
857 
0 
0 
0 

769 
169 

0 
300 
292 

;P 

0 

70 

185 

0 
123 

6 
80 
0 
0 

12 

¥ 123 
97 
228 

150 
614 
180 
0 
0 
0 
0 
0 

0 
0 
51 

0 

0 

140 

91 

0 
0 

0 
0 
0 
0 
19 

X 246 
839 
536 

702 
0 
0 
80 
0 
0 
0 
0 

0 
35 
0 

0 

19 

P 

0 

0 
0 

182 
0 

124 
110 

0 

XI,902 
723 
739 

478 
130 

0 
839 
812 
10 
0 

599 

620 
152 
24 

336 

321 

0 

0 

140 
87 

0 
70 
0 
0 

27 

0 
V 295 

357 

127 
0 
0 
0 
0 

769 
0 
0 

0 
0 
0 

0 

0 

81 

0 

96 
0 

0 
0 
0 
0 
0 

1 
V 
¥ 

y 
V 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

¥ 
¥ 
¥ 

¥ 

¥ 

¥ 

¥ 

¥ 
¥ 

¥ 
¥ 
¥ 
¥ 
¥ 

2, 
2, 
2, 

1 
1, 
1 

,515 
,486 
,091 

,622 
,382 
,037 
919 
812 
779 
769 
769 

620 
487 
367 

336 

321 

291 

276 

236 
210 

188 
150 
124 
110 
58 

¥4,677 
237.0 

¥1,692 ¥2,854 ¥8,009 ¥1,726 ¥18,957 

Source: Dataquest 
March 1989 

JSAM 
000326e 

© 1989 Dataquest Incorporated March 11 



Application Market Revenue 

Table 12 

Estimated Fiscal 1984 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of Dollars) 

Data 
Company 

1 Matsushita Electric 
Industrial Co., Ltd. 

2 Hitachi, Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 
10 IBM Japan, Ltd. 
11 Sharp Corporation 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Vtorks Ltd. 

17 Matsushita Communication 
Industrial Co., Ltd. 

18 Oki Electric Industry 
Co., Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Xen/US$): 237.0 

Processing Communications Industrial Consumer Transportation Total 

$ 1,035 
2,245 
977 

696 
2,689 
3,618 

0 
0 
0 

3,243 
714 

0 
1,268 
1,234 

e 

0 

295 

781 

0 
521 

26 
339 
0 
0 
52 

$ 518 
408 
961 

635 
2,591 
759 
0 
0 
0 
0 
0 

0 
0 

214 

0 

0 

591 

385 

0 
0 

0 
0 
0 
0 
78 

$ 1, 
3, 
2, 

2, 

,036 
,539 
,260 

,961 
0 
0 

337 
0 
0 
0 
0 

0 
150 
0 

0 

0 

0 

0 

0 
0 

770 
0 

525 
465 
0 

S 8,024 
3,050 
3,119 

2,015 
550 
0 

3,541 
3,425 

43 
0 

2,528 

2,618 
639 
99 

1,417 

1,355 

0 

0 

592 
366 

0 
295 
0 
0 

116 

$1, 
1. 

3, 

0 
,247 
,506 

538 
0 
0 
0 
0 

,244 
0 
0 

0 
0 
0 

0 

0 

341 

0 

405 
0 

0 
0 
0 
0 
0 

$10,613 
$10,488 
$ 

$ 
$ 
$ 
$ 
$ 
S 
$ 
$ 

$ 
$ 
$ 

$ 

s 

s 

$ 

$ 
s 
$ 
$ 
$ 
$ 
$ 

8,823 

6,845 
5,830 
4,376 
3,878 
3,425 
3,287 
3,243 
3,243 

2,618 
2,057 
1,547 

1,417 

1,355 

1,227 

1,166 

997 
887 

795 
635 
525 
465 
246 

$19,733 $7,138 $12,042 $33,794 $7,281 $79,987 

Source: Dataquest 
March 1989 
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Application Market Revenue 

Table 13 

Estimated Fiscal 1983 Company Electronics Revenue 
by Semiconductor Application Market 

(Billions of Yen) 

Data 
Company 

1 H i t a c h i , Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 

10 Sharp Corporation 
11 IBM Japan, Ltd. 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Works Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 235.0 

Processing Communications Industrial Consumer Transportation Total 

Si 443 

189 
183 

130 
488 
661 
0 
0 
0 

153 
612 

0 
208 
261 

0 

52 

165 

!t 99 

95 
242 

129 
524 
158 
0 
0 
0 
0 
0 

0 
0 
37 

0 

128 

72 

K 869 

190 
412 

658 
0 
0 

70 
0 
0 
0 
0 

0 
21 
0 

0 

0 

0 

¥ 605 

1,630 
634 

420 
102 

0 
677 
701 
8 

490 
0 

527 
145 
16 

314 

0 

0 

X 272 

0 
275 

111 
0 
0 
0 
0 

673 
0 
0 

0 
0 
0 

0 

70 

0 

V 

X 
V 

V 

s 
¥ 
X 
i 
X 
V 
V 

K 
¥ 
¥ 

y 

v 

X 

2, 

2, 
1. 

1 
1 

,288 

,104 
,746 

,448 
,114 
819 
747 
701 
681 
643 
612 

527 
374 
314 

314 

251 

237 

X3,732 XI,517 

226 

X2.576 X6,784 XI,491 

226 

0 
104 

3 
65 
0 
0 
14 

0 
0 

0 
0 
0 
0 
34 

0 
0 

141 
0 

109 
108 

0 

137 
72 

0 
69 
0 
0 
12 

39 
0 

0 
0 
0 
0 
0 

X 
X 

X 
X 
X 
X 
X 

226 
17€ 

144 
133 
109 
108 
60 

xie,ioo 

Source: Dataquest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 14 

Estimated Fiscal 1983 Company Electronics Revenue 
by Semiconductor Application Market 

(Millions of E>ollars) 

Company 

1 Hitachi, Ltd. 
2 Matsushita Electric 

Industrial Co., Ltd. 
3 Toshiba Corporation 
4 Mitsubishi Electric 

Corporation 
5 NEC Corporation 
6 Fujitsu Limited 
7 Sanyo Electric Co., Ltd. 
8 Sony Corporation 
9 Nippondenso Co., Ltd. 

10 Sharp Corporation 
11 IBM Japan, Ltd. 
12 Victor Company of 

Japan Limited 
13 Canon Inc. 
14 Ricoh Company, Ltd. 
15 Matsushita Electric 

Morks Ltd. 
16 Matsushita Communication 

Industrial Co., Ltd. 
17 Oki Electric Industry 

Co., Ltd. 
18 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

19 Pioneer Electronic 
Corporation 

20 Casio Computer Co., Ltd. 
21 Omron Tateisi Elec

tronics Co. 
22 Minolta Camera Co., Ltd. 
23 Daikin Industries, Ltd. 
24 Fuji Electric Co., Ltd. 
25 Kyocera Corporation 

Total (25 Companies) 
Exchange Rate 
(Yen/US$): 235.0 

Data 
Processing Communications Industrial Consumer Transportation Total 

$ 1,885 

805 
779 

553 
2,077 
2,814 

0 
0 
0 

650 
2,604 

0 
883 

1,112 

0 

223 

701 

i 422 

403 
1,029 

548 
2,230 
671 
0 
0 
0 
0 
0 

0 
0 

158 

0 

545 

307 

$ 3, 

1. 

2, 

,697 

809 
,752 

,800 
0 
0 

297 
0 
0 
0 
0 

0 
90 
0 

0 

0 

0 

$ 2,576 

6,937 
2,699 

1,786 
433 
0 

2,881 
2,984 

33 
2,084 

0 

2,241 
618 
68 

1,335 

0 

0 

$1, 

1, 

2, 

,157 

0 
,170 

473 
0 
0 
0 
0 

,865 
0 
0 

0 
0 
0 

0 

299 

0 

$ 

S 
$ 

$ 
$ 
s 
s 
i 
$ 
s 
$ 

i 
s 
$ 

3 

$ 

$ 

9,737 

8,954 
7,429 

6,160 
4,740 
3,485 
3,177 
2,984 
2,898 
2,734 
2,604 

2,241 
1,590 
1,338 

1,335 

1,067 

1,008 

$15,880 $6,455 

962 

$10,963 $28,868 $6,345 

962 

0 
443 

14 
275 

0 
0 
61 

0 
0 

0 
0 
0 
0 

143 

0 
0 

599 
0 

462 
459 

0 

582 
308 

0 
293 
0 
0 
49 

380 
0 

0 
0 
0 
0 
0 

$ 
$ 

$ 
$ 
$ 
$ 
$ 

962 
751 

613 
567 
462 
459 
254 

$68,512 

Source: Dataquest 
March 1989 
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Application Market Revenue 

Table 15 

Estimated Revenue for Data Processing Segment 
(Billions of Yen) 

Company 19S3 1984 1985 1986 1987 

1 
2 
3 
4 
5 
6 
7 
8 

10 

11 
12 
13 
14 

15 
16 
17 

18 

19 
20 
21 

22 

23 

24 
25 

Fujitsu Limited 
IBM Japan, Ltd. 
NEC Corporation 
Hitachi, Ltd. 
Canon Inc. 
Toshiba Corporation 
Ricoh Company, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 
Oki Electric Industry 
Co., Ltd. 
Mitsubishi Electric 
Corporation 
Sharp Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 
Sanyo Electric Co., Ltd. 
Kyocera Corporation 
Omron Tateisi Elec
tronics Co. 

Victor Company of 
Japan Limited 
Sony Corporation 
Daikin Industries, Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Pioneer Electronic 
Corporation 

Matsushita Electric 
Works Ltd. 
Fuji Electric Co., Ltd. 
Nippondenso Co., Ltd. 

661 
612 
488 
443 
208 
183 
261 

189 

165 

130 
153 
104 
65 

52 
0 
14 

0 
0 
0 

874 
769 
637 
532 
300 
232 
292 

245 

185 

165 
169 
123 
80 

70 
0 
12 

0 
0 
0 

0 
0 
0 

0 

0 

0 
0 
Jl 

¥1,028 
915 
771 
600 
401 
293 
317 

263 

197 

165 
166 
141 
83 

64 
0 
19 

8 

0 
0 
0 

0 

0 

0 
0 

Ji. 

VI,077 
879 
920 
702 
394 
341 
315 

253 

184 

152 
145 
106 
85 

75 
0 
25 

0 
0 
0 

0 

0 

0 
0 
J2 

¥1,233 
1,061 
1,037 
804 
431 
382 
356 

279 

190 

166 
151 
109 
97 

90 
55 
34 

10 

0 
0 
0 

0 

0 

0 
0 
JJ 

Total 
Exchange Rate (Yen/US$) 

¥3,732 
235 

¥4,677 
237 

¥5,431 
238 

¥5,661 
167 

¥6,483 
144 

Source: Dataquest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 16 

Estimated Revenue for Data Processing Segment 
(Millions of Dollars) 

Company 1983 1984 1985 198$ 1987 

1 
2 
3 
4 
5 
6 
7 
8 

10 

11 
12 
13 

14 
15 
16 
17 

18 

19 
20 
21 

22 

23 

24 
25 

Fujitsu Limited 
IBM Japan, Ltd. 
NEC Corporation 
Hitachi, Ltd. 
Canon Inc. 
Toshiba Corporation 
Ricoh Company, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 

Oki Electric Industry 
Co., Ltd. 

Mitsubishi Electric 
Corporation 
Sharp Corporation 
Minolta Camera Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 
Casio Computer Co., Ltd. 
Sanyo Electric Co., Ltd. 
Kyocera Corporation 
Omron Tateisi Elec
tronics Co. 

Victor Company of 
Japan Limited 
Sony Corporation 
Daikin Industries, Ltd. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 
Pioneer Electronic 
Corporation 

Matsushita Electric 
Works Ltd. 
Fuji Electric Co., Ltd. 
Nippondenso Co., Ltd. 

$ 2,814 
2,605 
2,077 
1,885 
883 
779 

1,112 

805 

701 

14 

3,618 
3,243 
2,689 
2,245 
1,268 
977 

1,234 

1,035 

781 

26 

4,320 
3,842 
3,240 
2,521 
1,685 
1,231 
1,330 

1,103 

829 

32 

6,449 
5,260 
5,507 
4,204 
2,358 
2,042 
1,887 

1,514 

1,104 

56 

8,561 
7,365 
7,199 
5,583 
2,996 
2,653 
2,471 

1,940 

1,320 

553 
650 
275 

223 
443 
0 
61 

696 
714 
339 

295 
525 
0 
52 

693 
699 
348 

271 
602 
0 
81 

910 
866 
508 

447 
451 
0 

149 

1,153 
1,051 
673 

623 
462 
379 
233 

67 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

S. Q a Q Q 

Total 
Exchange Rate (Yen/US$) 

$15,881 $19,737 $22,828 $33,713 $44,730 
235 237 238 167 144 

Source: Dataquest 
March 1989 
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Application Market Revenue 

Table 17 

Estimated Revenue for Communications Segment 
(Billions of Yen) 

Company 1983 lasi 198^ 1986 1987 

1 NEC Corporation 
2 Toshiba Corporation 
3 Fujitsu Limited 
4 Mits\ibishi Electric 

Corporation 
5 Matsushita Communication 

Industrial Co., Ltd. 
6 Sharp Corporation 
7 Hitachi, Ltd. 
8 Matsushita Electric 

Industrial Co., Ltd. 
9 Oki Electric Industry 

Co., Ltd. 
10 Ricoh Company, Ltd. 
11 Sanyo Electric Co., Ltd. 
12 Kyocera Corporation 
13 Canon Inc. 
14 Daikin Industries, Ltd. 
15 Victor Company of 

Japan Limited 
16 Matsushita Electric 

Works Ltd. 
17 Minolta Camera Co., Ltd. 
18 Casio Computer Co., Ltd. 
19 Omron Tateisi Elec

tronics Co. 
20 Nippondenso Co., Ltd. 
21 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

22 Pioneer Electronic 
Corporation 

23 Sony Corporation 
24 Fuji Electric Co., Ltd. 
25 IBM Japan, Ltd. 

V 524 
242 
158 

129 

95 

0 
0 
0 

0 
0 

0 
0 
0 
_Q 

614 
228 
180 

150 

123 

0 
0 
0 

0 
0 

0 
0 
0 
0 

684 
233 
225 

138 

131 

0 
0 
0 

0 
0 

0 
0 
0 
0 

684 
339 
238 

189 

126 

0 
0 
0 

0 
0 

0 
0 
0 
_Q 

722 
392 
282 

213 

128 
153 
99 

140 
169 
97 

152 
166 
91 

151 
145 
110 

158 
151 
130 

130 

72 
37 
0 
34 
0 
0 

91 
51 
0 
19 
0 
0 

92 
63 
0 
19 
0 
0 

102 
57 
0 
17 
6 
0 

124 
72 
55 
14 
6 
0 

0 
0 
0 

0 
0 

0 
0 
0 
0 

Total 
Exchange Rate (Yen/US$) 

¥1,670 
235 

VI,861 
237 

VI,994 
238 

V2,164 
167 

V2,449 
144 

Source! Dataquest 
March 1989 

JSAM 
000:266 
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Application Market Revenue 

Table 18 

Estimated Revenue for Communications Segment 
(Millions of Dollars) 

Company 1993 1984 1985 1986 1987 

1 NEC Corporation 
2 Toshiba Corporation 
3 Fujitsu Limited 
4 Mitsubishi Electric 

Corporation 
5 Matsushita Communication 

Industrial Co., Ltd. 
6 Sharp Corporation 
7 Hitachi Ltd. 
8 Matsushita Electric 

Industrial Co., Ltd. 
9 Oki Electric Industry 

Co., Ltd. 
10 Ricoh Company, Ltd. 
11 Sanyo Electric Co., Ltd. 
12 Kyocera Corporation 
13 Canon Inc. 
14 Daikin Industries, Ltd. 
15 Victor Company of 

Japan Limited 
16 Matsushita Electric 

Works Ltd. 
17 Minolta Camera Co., Ltd. 
18 Casio Computer Co., Ltd. 
19 Omron Tateisi Elec

tronics Co. 
20 Nippondenso Co., Ltd. 
21 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

22 Pioneer Electronic 
Corporation 

23 Sony Corporation 
24 Fuji Electric Co., Ltd. 
25 IBM Japan, Ltd. 

$2,230 
1,029 
671 

548 

403 

0 
0 
0 

0 
0 

0 
0 
0 
J) 

$2,591 
961 
759 

635 

$2,873 
978 
945 

581 

518 

0 
0 
0 

0 
0 

0 
0 
0 
J) 

$ 4 , 0 9 7 
2 ,032 
1 ,423 

1 ,133 

550 

0 
0 
0 

0 
0 

0 
0 
0 

_Q 

754 

0 
0 
0 

0 
0 

0 
0 
0 

Si 

$ 5 ,016 
2 , 7 1 9 
1 ,956 

1 ,482 

545 
650 
422 

596 
714 
408 

640 
699 
383 

907 
866 
659 

1,097 
1,051 
903 

903 

307 
158 
0 

143 
0 
0 

385 
214 
0 
78 
0 
0 

385 
263 
0 
81 
0 
0 

609 
339 
0 
99 
37 
0 

859 
500 
379 
100 
40 
0 

0 
0 
0 

0 
0 

0 
0 
0 

Jl 

Total $7,105 $7,857 $8,378 $12,957 $17,004 
Exchange Rate (Yen/US$) 235 237 238 167 144 

Source: Dataquest 
March 1989 
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Application Market Revenue 

Table 19 

Estimated Revenue for Consumers Segment 
(Billions of Yen) 

2 
3 
4 
5 
6 

7 
8 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

22 

23 
24 
25 

Company 

Matsushita Electric 
Industrial Co., Ltd. 

Sony Corporation 
Toshiba Corporation 
Sharp Corporation 
Hitachi, Ltd. 
Victor Company of 
Japan Limited 
Sanyo Electric Co., Ltd. 
Mitsubishi Electric 
Corporation 

Matsushita Electric 
Works Ltd. 

Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Pioneer Electronic 
Corporation 

Canon Inc. 
NEC Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Ricoh Company, Ltd. 
Kyocera Corporation 
Nippondenso Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Daikin Industries, Ltd. 
Oki Electric Industry 
Co., Ltd. 

Omron Tateisi Elec
tronics Co.. 

IBM Japan, Ltd. 
Fuji Electric Co., Ltd. 
Fujitsu Limited 

Total 
Exchange Kate (Yen/US$) 

1983 

VI,630 
701 
634 
490 
605 

527 
677 

420 

314 

226 

0 
0 
0 

Ji 

1984 

¥1,902 
812 
739 
599 
723 

620 
839 

478 

321 

336 

1985 

¥2,009 
944 
830 
644 
713 

555 
815 

497 

339 

374 

¥6,784 
235 

0 
0 
0 
_Q 

¥8,009 
237 

0 
0 
0 
0 

1996 

¥1,754 
899 
762 
579 
580 

541 
616 

481 

352 

285 

137 
145 
102 
72 
69 
16 
12 
8 

0 
0 

140 
152 
130 
87 
70 
24 
27 
10 

0 
0 

153 
135 
142 
95 
116 
28 
26 
13 

0 
0 

169 
117 
137 
97 
126 
26 
25 
12 

0 
0 

¥8,427 
238 

0 
0 
0 

J) 

¥7,559 
167 

1987 

¥1,735 
858 
758 
551 
527 

522 
519 

469 

379 

209 

167 
121 
112 
102 
100 
31 
27 
15 

0 
0 

0 
0 
0 

Q 

¥7,205 
144 

Source: Dataquest 
March 1989 

JSAM 
0003266 

© 1989 Dataquest Incorporated March 19 



Application Market Revenue 

Table 20 

Estimated Revenue for Consumers Segment 
(Millions of Dollars) 

Company 1983 1984, 1985 1986 1987 

2 
3 
4 
5 
6 

7 
8 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

22 

23 
24 
25 

Matsushita Electric 
Industrial Co., Ltd. 

Sony Corporation 
Toshiba Corporation 
Sharp Corporation 
Hitachi, Ltd. 
Victor Company of 
Japan Limited 
Sanyo Electric Co., Ltd. 
Mitsubishi Electric 
Corporation 

Matsushita Electric 
Works Ltd. 

Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Pioneer Electronic 
Corporation 

Canon Inc. 
NEC Corporation 
Casio Computer Co., Ltd. 
Minolta Camera Co., Ltd. 
Ricoh Company, Ltd. 
Kyocera Corporation 
Nippondenso Co., Ltd. 
Matsushita Communication 
Industrial Co., Ltd. 

Daikin Industries, Ltd. 
Oki Electric Industry 
Co., Ltd. 

Omron Tateisi Elec
tronics Co. 

IBM Japan, Ltd. 
Fuji Electric Co., Ltd. 
Fujitsu Limited 

$ 6,937 $ 8,024 $ 8,443 $10,504 $12,048 
2,984 
2,699 
2,084 
2,576 

2,241 
2,881 

1,786 

1,335 

962 

0 
0 
0 

_fl 

3,425 
3,119 
2,528 
3,050 

2,618 
3,541 

2,015 

1,355 

1,417 

0 
0 
0 
0 

3,965 
3,486 
2,705 
2,997 

2,332 
3,425 

2,087 

1,426 

1,570 

5,382 
4,565 
3,467 
3,470 

3,242 
3,691 

2,881 

2,110 

1,710 

0 
0 
0 

_Q 

0 
0 
0 

Jl 

5,959 
5,264 
3,829 
3,662 

3,626 
3,606 

3,259 

2,631 

1,454 

582 
618 
433 
308 
293 
68 
49 
33 

0 
0 

592 
639 
550 
366 
295 
99 
116 
43 

0 
0 

641 
569 
597 
398 
487 
118 
108 
54 

0 
0 

1,012 
698 
819 
582 
757 
155 
147 
73 

0 
0 

1,160 
840 
778 
712 
694 
215 
189 
105 

0 
0 

0 
0 
0 

A 

Total 
Exchange Rate (Yen/US$) 

$28,868 $33,794 $35,407 
235 237 238 

$45,266 $50,031 
167 144 

Source: Dataguest 
March 1989 
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Application Market Revenue 

Table 21 

Estimated Revenue for Industry Segment 
(Billions of Yen) 

Company 

1 Hitachi, Ltd. 
2 Mitsubishi Electric 

Corporation 
3 Toshiba Corporation 
4 Matsushita Electric 

Industrial Co., Ltd. 
5 Omron Tateisi Elec

tronics Co. 
6 Daikin Industries, Ltd. 
7 Sanyo Electric Co., Ltd. 
8 Fuji Electric Co., Ltd. 
9 Canon Inc. 
10 Victor Company of 

Japan Limited 
11 Pioneer Electronic 

Corporation 
12 Casio Computer Co., Ltd. 
13 Sony Corporation 
14 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

15 Ricoh Company, Ltd. 
16 Minolta Camera Co., Ltd. 
17 Matsushita Communication 

Industrial Co., Ltd. 
18 IBM Japan, Ltd. 
19 Sharp Corporation 
20 Fujitsu Limited 
21 Matsushita Electric 

Works Ltd. 
22 Kippondenso Co., Ltd. 
23 Oki Electric Industry 

Co., Ltd. 
24 NEC Corporation 
25 Kyocera Corporation 

19?3 

V 869 

658 
412 

1984 

¥ 839 

702 
536 

1995 

V 901 

717 
482 

1990 

¥ 845 

674 
391 

1987 

¥ 755 

745 
409 

190 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 

JL 

246 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 

_fi 

263 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
J) 

253 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
J) 

280 

141 
109 
70 
108 
21 

182 
124 
80 
110 
35 

158 
139 
167 
131 
35 

157 
143 
162 
100 
23 

169 
156 
137 
110 
20 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 

0 
0 
_Q 

Total 
Exchange Rate (Yen/US$) 

¥2,576 
235 

¥2,854 
237 

¥2,993 
238 

¥2,748 
167 

¥2,781 
144 

Source: Dataquest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 22 

Estimated Revenue for Industry Segment 
(Millions of Dollars) 

Company 

1 Hitachi, Ltd. 
2 Mitsubishi Electric 

Corporation 
3 Toshiba Corporation 
4 Matsushita Electric 

Industrial Co., Ltd. 
^ Omron Tateisi Elec

tronics Co. 
6 Daikin Industries, Ltd. 
7 Sanyo Electric Co., Ltd. 
8 Fuji Electric Co., Ltd. 
9 Canon Inc. 
10 Sony Corporation 
11 IBM Japan, Ltd. 
12 Sharp Corporation 
13 Casio Computer Co., Ltd. 
14 Fujitsu Limited 
15 Matsushita Kotobuki 

Electronics 
Industries Ltd. 

16 Matsushita Electric 
Works Ltd. 

17 Minolta Camera Co., Ltd. 
18 Kippondenso Co., Ltd. 
19 Pioneer Electronic 

Corporation 
20 Oki Electric Industry 

Co., Ltd. 
21 Ricoh Company, Ltd. 
22 Victor Company of 

Japan Limited 
23 Matsushita Communication 

Industrial Co., Ltd. 
24 NEC Corporation 
25 Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

1983 1984 1985 1986 1987 

$ 3,697 $ 3,539 $ 3,787 $ 5,061 $ 5,244 

2 , 8 0 0 
1 ,752 

809 

0 
0 
0 

0 
0 

0 
0 
0 

2 , 9 6 1 
2 , 2 6 0 

1 ,036 

0 
0 
0 

0 
0 

0 
0 

_Q 

3 , 0 1 4 
2 , 0 2 6 

1 ,105 

0 
0 
0 

0 
0 

0 
0 

_Q 

4 , 0 3 4 
2 , 3 3 9 

1 , 5 1 5 

0 
0 
0 

0 
0 

0 
0 

Ji. 

5 , 1 7 1 
2 ,838 

1 ,944 

599 
462 
297 
459 
90 
0 
0 
0 
0 
0 

770 
525 
337 
465 
150 
0 
0 
0 
0 
0 

665 
585 
700 
549 
146 
0 
0 
0 
0 
0 

943 
859 
969 
601 
136 
0 
0 
0 
0 
0 

1,176 
1,084 
952 
765 
141 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 

J) 

$10,963 $12,042 $12,576 $16,456 $19,315 
235 237 238 167 144 

Source: Dataguest 
March 1989 

22 © 1989 Dataquest Incorporated March JSAM 
0003266 



Application Market Revenue 

Table 23 

Estimated Revenue for Transportation Segment 
(Billions of Yen) 

8 

9 
10 

11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 

22 
23 
24 
25 

Company 

Nippondenso Co./ Ltd. 
Hitachi, Ltd. 
Toshiba Corporation 
Mitsubishi Electric 
Corporation 
Pioneer Electronic 
Corporation 
Matsushita Communication 
Industrial Co., Ltd. 

Victor Company of 
Japan Limited 
Oki Electric Industry 
Co., Ltd. 
IBM Japan, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 

Sanyo Electric Co., Ltd. 
Casio Computer Co., Ltd. 
Canon Inc. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Ricoh Company, Ltd. 
Minolta Camera Co., Ltd. 
NEC Corporation 
Omron Tateisi Elec
tronics Co. 
Sharp Corporation 
Daikin Industries, Ltd. 
Matsushita Electric 
Works Ltd. 
Fujitsu Limited 
Sony Corporation 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

1983 

f 673 
272 
275 

138 

89 

70 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

a 
«1,518 

235 

1984 

f 769 
295 
357 

159 

96 

81 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
Q 

VI,758 
237 

1985 1986 1997 

V 883 V 940 ¥ 964 
308 303 293 
322 

173 

98 

84 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

VI,869 
238 

260 

164 

90 

91 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
J) 

VI,849 
167 

273 

176 

90 

89 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

Ji. 

VI,885 
144 

Source: Dataquest 
March 1989 

JSAM 
0003266 
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Application Market Revenue 

Table 24 

Estimated Revenue for Transportation Segment 
(Millions of Dollars) 

Company 1983 1984 1985 1986 1987 

1 Hippondenso Co., Ltd. 
2 Hitachi, Ltd. 

$2,865 $3,244 $3,710 $ 5,631 $ 6,692 
1,157 1,247 1,294 1,814 2,036 

3 
4 

5 

6 

7 

8 

9 
10 

11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 

22 
23 
24 
25 

Toshiba Corporation 
Mitsubishi Electric 
Corporation 
Pioneer Electronic 
Corporation 
Matsushita Communication 
Industrial Co., Ltd. 

Victor Company of 
Japan Limited 
Oki Electric Industry 
Co., Ltd. 
IBM Japan, Ltd. 
Matsushita Electric 
Industrial Co., Ltd. 
Sanyo Electric Co., Ltd. 
Casio Computer Co., Ltd. 
Canon Inc. 
Matsushita Kotobuki 
Electronics 
Industries Ltd. 

Ricoh Company, Ltd. 
Minolta Camera Co., Ltd. 
NEC Corporation 
Omron Tateisi Elec
tronics Co. 
Sharp Corporation 
Daikin Industries, Ltd. 
Matsushita Electric 
Works Ltd. 
Fujitsu Limited 
Sony Corporation 
Fuji Electric Co., Ltd. 
Kyocera Corporation 

Total 
Exchange Rate (Yen/US$) 

1,170 

587 

380 

299 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$6,459 
235 

1,506 

673 

405 

341 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$7,416 
237 

1,353 

728 

414 

354 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$7,852 
238 

1,557 

985 

541 

546 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$11,072 
167 

1,892 

1,225 

622 

621 

0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

$13,088 
144 

Source: Dataquest 
March 1989 

24 © 1989 Dataquest Incorporated March JSAM 
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Factory Locations Directory 

INTRODUCTION 

This section lists more than 300 factory locations of the 50 Japanese companies 
included in the preceding "Application Market Revenue" section. The directory includes 
only locations of the companies and their consolidated subsidiaries. Nonconsolidated 
subsidiaries and locations that do not consume semiconductors have not been included. 

The directory is split into two segments: "Japanese Factory Locations" and "Factory 
Locations Abroad." As Dataquest continues to update this list, we will be able to 
monitor the movement of Japanese companies away from Japan. Currently, close to 
15 percent of the factory locations listed are outside of Japan. 

The following list explains the abbreviations used in the directory: 

DP—Data processing 

COMM—Communications 

IND—Industrial 

CON—Consumer 

T RAN—Transportation 

LOB—Line of business 

JSAM © 1988 Dataquest Incorporated February 



M Japanese Factory Locations 
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Company 

Alps Electric 
Alps Electric 
Alps Electric 
Alps Electric 
Alpine* 

Tohoku Alps* 

Anritsu 

Brother Induatriea 

Brother Industries 

Canon 

Canon 

Canon 

Canon 
Canon Elacitebittics* 
Copyer* 
Copyer* 
Ohita Canon* 

Casio Computer 

Casio Computer 

Fuji Denshi* 

Yamagats Casio* 

Prefecture 

Fukushima 
Iwate 
Kanakawa 
Hiyagl 
Fukushima 

Hiyagi 

Ranagawa 

Mizuho 

Aichi 

Fukushima 

Ibacaki 

Ibaraki 

Tochigi 
Saitama 
Tokyo 
Yamanashi 
Oita 

Tokyo 

Yamanashi 

Shizuoka 

Yamagata 

cit:t 

Soma 
Morioka 
Yokohama 
Kakuda 
Iwaki 

Furukawa 

Atsug i 

Nagoya 

Kariya 

Fukushima 

Torlde 

Ami 

Utsunonlya 
Chlchlbu 
Tachikawa 
Hlgashl Yatsushlro 
Higashi Kunisaki 

Higashi Yamato 

Tamao 

Pujimlya 

Tone 

m 
> 

Main 
LOB 

CON 
DP 
DP 
CON 
CON 
TRAN 
DP 

DP 
IND 

DP 
DP 
DP 
CON 

CON 
CON 
DP 
DP 
DP 
DP 
COMM 
DP 
IND 
DP 
DP 
DP 
CON 

CON • 
CON 
DP 
DP 
CON 
CON 
DP 
CON 
CON 

Product 

Tuners 
Printers 
Data processing equi 
Audio equipment 
Audio equipment 
Car stereos 
Flexible disk drives 

Office equipment 
Measuring instrument 

Printers 
Typewriters 
Sewing machines 
Home appliances 

Cameras 
Video equipment 
Copiers 
Laser printers 
Word processors 
PCs 
Facsimile machines 
Typewriters 
Semiconductor produc 
Flexible disk drives 
Oopiers 
Copiers 
Cameras 

Watches 
Musical instruments 
Electronic cash regi 
Calculators 
Hatches 
Musical Instruments 
Office equipment 
Hatches 
Musical instruments 
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Japanese Factory Locations (Continued) 
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Company 

Clar ion 
Clarion 
Clarion 
Clarion 

Daikin Industries 
DaiKln Industries 
Daikin Industries 

Fanuc 
Fanuc 

Fuji Electric 

Fuji Electric 

Fuji Electric 
Fuji Electric 
Fuji Electric 

Fujitsu 

Fujitsu 
Fujitsu 

Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 

Fujitsu Denso* 
Fujitsu Ten* 
Hasegawa Electric* 

Hasegawa Electric 

Yamagata Fujitsu* 

Prefecture 

Saitama 
F^jkushlma 
Toch ig i 
Guimna 

Osaka 
Osaka 
Shiga 

Yamanashl 
Yamanashi 

Tokyo 

Saitama 

Hie 
Chiba 
Hyogo 

Tochlgi 

Tochigi 
Gumma 

Saitama 
Tokyo 
Kanagawa 
Nagano 
Shizuoka 
Hyogo 

Kanagawa 
Hyogo 
Yamanashi 

Tochigi 

Yamagata 

City 

Toda 
Koriyama 
Moteqi-ChO 
Yura-cho 

Sakal 
Osaka 
Rusatsu 

Hinamitsuru 
Mlnamitsuru 

Hino 

Pukiage-cho 

Yokkaichl 
Ichihara 
Kobe 

Koyama 

Odawara 
Tatebayashi 

Kumagaya 
Inagi 
Kawasaki 
Nagano 
Numazu 
Akashi 

Kawasaki 
Akashi 
Shirane 

Koyama 

Tone 

Main 
LOB 

TRAN 
TRAN 
TRAN 
TRAN 

CON 
CON 
CON 

IND 
IND 

DP 
IND 
IND 
IND 
IND 
IND 
IND 

COMM 
COMM 
COMM 
DP 
COMM 
DP 
DP 
DP 
DP 
DP 
DP 
coum 
COMM 
TRAN 
COMM 
COMM 
COMM 
COMM 
DP 

Produ 

Auto electronic 
Auto electronic 
Auto electronic 
Auto electronic 

Ale conditioner 
Air conditioner 
Air conditioner 

Robots 
Robots 

PCs 
Factory automat 
Robots 
Factory automat 

. Vending machine 
Medical imaging 
Control systems 

Switches 
Terminal equipm 
Communleations 
Data processing 
Facsimile machi 
Data processing 
Terminals 
Terminals 
Terminals 
Computers 
Data processing 
Communications 
Connnunicattons 
Car audio 
Telephones 
Switches 
Telephones 
Switches 
Data processing 

OJ 
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Coatpany 

Fujitsu General 

Fujitsu General 
Fujitsu General 
Fujitsu General 

General Denko* 

Hitachi 
Hitachi 
Hitachi 
Hitachi 

Hitachi 

Hitachi 

Hitachi 
Hitachi 

Hitachi 
Hitachi 
Hitachi 

Hitachi 
Hitachi 

Hitachi 
Nippon Tsushin* 

13 

> 

Hitachi Koki 
Hitachi Koki 
Hitachi Koki Yamagata* 

IBM Japan 

IBM Japan 

Prefecture 

Kanagawa 

Shizuoka 
Yaniagata 
Iwate 

Osaka 

Shizuoka 
Niigata 
Chiba 
Ibaraki 

Ibaraki 

TOchigi 

Gifu 
Ibaraki 

Aichi 
Kanagawa 
Kanagawa 

Kanagawa 
Kanagawa 

Aichi 
Fukushlma 

Ibaraki 
Yamagata 
Yamagata 

Kanagawa 

Shiga 

City 

Kawasaki 

Hamama tsu 
Shinjo 
Ichinoseki 

Hatsubara 

Shimisu 
Nakajo 
Narashino 
Katsuta 

Hitachi 

Oohita-cho 

Minokamo 
Katsuta 

Toyokawa 
Yokohama 
Yokohama 

Hatano 
Odawara 

Asahi 
Kor iyama 

Kazama 
Yamagata 
Yamagata 

Fujisawa 

Yasu 

Main 
LOB 

CON 
CON 
CON 
COMM 
CON 
CON 
DP 
DP 
COMM 
CON 

CON 
DP 
IND 
THAN 
TRAN 
DP 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
DP 
COMM 
COMM 
DP 
DP 
DP 
DP 
COMM 

DP 
DP 
DP 

DP 
DP 
DP 

Produc 

Color TVs 
VCRs 
Refrigerators 
Communications eq 
Air conditioners 
Color TVs 
PCs 
Word processors 
Communications eq 
Refrigerators 

Air conditioners 
Terminals 
Robots 
Car air condition 
Auto electronics 
Word processors 
Washing machines 
Air conditioners 
Refrigerators 
Color TVs 
Tape recorders 
VCRs 
Video cameras 
Audio equipment 
PCs 
PBXs 
Facsimile machine 
Computers 
Disk drives 
Input/output equi 
Computers 
Communications eq 

Printers 
Printers 
Printers 

Computers and rel 
Flexible disk dr 
Computers 
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16 

17 

18 

Coopsny 

Japan Radio 
Japan Radio 

Aloka 
JRC Tokki 

Kenwood 
Kenwood 
Kenwood 
Kenwood 
Komagane Denshi* 
Hisuzu Denshi* 
Yamagata Kenwood* 

Yocii Electronics* 

Kokuaal Electric 

Kokuaai Electric 
Goyo Denshi Kogyo* 
J i nine Ida i Kogyo* 

Kyoceca 

Kyocera 

Kyocera 

Kyoceta 
Kyocera 

Japanese Factory Locations (Continued) 
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Wi 

Kyushu Matsushita Electric 

Kyushu Matsushita Electric 

Kyushu Matsushita Electric 
Kyushu Matsushita Electric 
Kyushu Matsushita Electric 

Prefecture 

Tokyo 
Kanagawa 

Tokyo 
Kanagawa 

Tokyo 
Tokyo 
Nagano 
Kanagawa 
Nagano 
Yamagata 
Yamagata 

Saltama 

Tokyo 

Yamanashi 
Akita 
Tokyo 

Hokkaido 

Fukushima 

Mie 

Mie 
Nagano 

Fukuoka 

Saga 

Kumamoto 
Oita 
Nagasaki 

City 

Mitaka 
Yokohama 

Mitaka 
Yokohama 

Ohta 
Hachioji 
Komagane 
Zama 
Komagane 
Tsuruoka 
Tsuruoka 

Oosato-gun 

Hamura 

Fuji-Yoshida 
Tenno 
Mizuho-cho 

Kitaml 

Tanagura 

Tamaki 

Ise 
Okaya 

Fukuoka 

Tosu 

Taimei 
Usa 
Isahaya 

Main 
LOB 

COMM 
DP 
COMM 
IND 
IND 
THAN 

COMM 

CON 
CON 
IND 
CON 
COMM 
COMM 
CON 
CON 

DP 
COMM 
DP 
IND 
DP 
IND 

COMM 
CON 
COMM 
CON 
DP 
COMM 
DP 
CON 

DP 
CON 
CON 
DP 
CON 
CON 
DP 
DP 

Product 

Communications equip 
Data processing equi 
Facsimile machines 
Measuring instrument 
Medical electronics 
Transportation elect 

Radio communications 
Audio equipment 
Audio equipment 
Measuring instrument 
Audio equipment 
Radio communications 
Radio communications 
Audio equipment 
Audio equipment 

Data processing equi 
Comrauntoations equlE 
Data processing equi 
Industrial electroni 
Data processing equi 
Semiconductor produc 

Communications equip 
Cameras 
Communications equip 
Audio equipment 
Office equipment 
Communications equip 
Data processing equi 
Cameras 

Data pcoceeslnq equi 
Radios 
Color TVs 
Office equipment 
Stereos 
Color TV assemblies 
Data processing equi 
Data processing equi 
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Company 

Matsushita 

Matsushita 

Matsushita 
Matsushita 
Matsushita 

Matsushita 

Comm. Ind. 

Comm. Ind. 

Comm. Ind. 
Comm. Ind. 
Comm. Ind. 

Electric Ind. 

Matsushita Electric Ind. 

Matsushita 

Matsushita 

Matsushita 
Matsushita 
Matsushita 
Matsushita 
Matsushita 

Matsushita 
Matsushita 

Matsushita 
Matsushita 
Matsushita 
Matsushita 
Matsushita 

Electric Ind. 

Electric Ind. 

Electric Ind. 
Electric Ind. 
Electric Ind. 
Electric Ind. 
Electric Ind. 

Electric Ind. 
Electric Ind. 

Electric Ind. 
Electric Ind. 
Electric Ind. 
Electric Ind. 
Electric Ind. 

Prefecture 

Kanagawa 

Kanagawa 

Nagano 
Pukushlma 
Pukuahinia 

Osaka 

Osaka 

Osaka 

Osaka 

* 
Osaka 
Miyagl 
Yamagata 
Fukushima 
Tochigi 

Yamanashi 
Kanagawa 

Shizuoka 
Ishikawa 
Shiga 
Shiga 
Okayama 

City 

Yokohama 

Yokohama 

Matsurooto 
Shlrakawa 
Hanamaki 

Kadoma 

Moriguchi 

Ibaraki 

Toyonaka 

Osaka 
Natori 
Tendo 
Fukushima 
Utsunoniiya 

Hakakoma-gun 
Fujisawa 

Fukucoi 
Ishikawa 
Yokkaichl 
Kusatau 
Okayama 

Main 
LOB 

DP 
DP 
COMM 
IND 
COMM 
CON 
THAN 
THAN 
CON 
DP 
DP 
COMM 

DP 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
DP 
CON 
IND 
DP 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

Prod 

PCs 
Word pcocessot 
Communications 
Measuring inst 
Telephones 
Video cameras 
Cat audio equi 
Car audio equ 
Video cameras 
Flexible disk 
Rigid disk dr 
Telephones 

Office equipme 
Audio cassette 
VCRB 

Stereos 
Musical instr 
Video equipme 
Color TVs 
Hashing machi 
Other home ap 
Rice cookers 
Audio cassett 
Video equipme 
Stereos 
Copiers 
Color TVs 
Factory autom 
CRT displays 
Cable TV equi 
Video equipme 
Washing machi 
Video equipme 
Home applianc 
Air condition 
Video equipme 

> 

2 
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22 Matsushita Electric Works 

Matsushita Electric Works 

23 Matsushita-Kotobukl 

Matsushita-Kotobuki 
Matsushita-Kotobuki 

Matsushita-Kotobuk1 

24 Matsushita Refrigeration 

Matsushita Refrigeration 
Matsushita Refrigeration 

25 Matsushita Seiko 
Matsushita Seiko 
Matsushita Seiko 

26 Meidensha Electric Mfg. 
Meidensha Electric Mfg. 

27 Minolta 
Minolta 
Minolta 
Minolta 

28 Mitsubishi Electric 

Mitsubishi Electric 
Mitsubishi Electric 
Mitsubishi Electric 

Mitsubishi Electric 

Mitsubishi Electric 

Mitsubishi Electric 
Mitsubishi Electric 

SPC Electronics 

Prefecture 

Hie 

Mie 

Ehime 

Bhinte 
Tokushima 

Ehime 

Shiga 

Osaka 
Kanagawa 

Osaka 
Aichi 
Kar.agawa 

Shizuoka 
Gumma 

Aichi 
Aichi 
Osaka 
Aichi 

Aichi 

Hyogo 
Gifu 
Wakayeima 

Shizuoka 

Kyoto 

Gumma 
Osaka 

Tokyo 

City 

Tsu 

Watarai-gun 

Sal jo 

Kawauchi-cho 
Waki-machi 

Ipponmatsu-machi 

Kuaatsu 

Higashl-Osaka 
Pujisawa 

Osaka 
Kasugai 
Pujisawa 

Numazu 
Ohta 

Toyokawa 
TOyokawa 
Sakai 
Toyokawa 

Aichi 

Himeji 
Nakatsugawa 
Wakayama 

Shizuoka 

Kyoto 

Amagasaki 

Fuchu 

Main 
LOB 

IND 
IND 
IND 

CON 
CON 
CON 
CON 
CON 
DP 

IND 
CON 
CON 
CON 

CON 
CON 
CON 

IND 
IND 

DP 
DP 
CON 
CON 

IND 
IND 
TRAN 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
COMM 
COMM 
IND 

Produ 

Control equipmen 
Safety systems 
Control equipmen 

VCRs 
Color TVs 
Tape recorders 
VCRs 
Video cameras 
Rigid disk drive 

Vending machines 
Refrigerators 
Air conditioners 
Refrigerators 

Pan heaters 
Home appliances 
Air conditioners 

Control systems 
Control systems 

Data processing 
Copiers 
Cameras 
Cameras 

Robots 
NC Machines 
Auto electronics 
Home appliances 
Air conditioners 
Refrigerators 
Air conditioners 
Refrigerators 
VCRs 
Color TVs 
Microwave ovens 
Facsimile machin 
Other communicat 
Industrial elect 
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31 

CO 

> 

Company 

NCR Japan 
NCR Japan 

NEC 

NEC 
NEC 

NEC 
NEC 
NEC 
Ando Electric* 
Ando Electric* 
Anelva* 
NEC Fukushima* 
NEC Gumma* 
NEC Home Electronics* 

NEC Heme Electronics* 

NEC Home Electronics* 
NEC ibataki* 
NEC Miyagi* 
NEC Nagano* 

NBC Nllgata* 
NEC Saitama* 
SEC San-ei Instruments* 
NEC Sar-el Instruments* 
NEC Shizuoka* 
NEC Tohoku* 
NEC Yonezawa* 

Nikon 
Nikon 
Nikon 
Mito Nikon* 
Sendai Nikon* 
Tochiqi Nikon* 

Prefecture 

Kanagawa 
Tokyo 

Tokyo 

Kanagawa 
Tokyo 

Kanagawa 
Kanagavra 
Chlba 
Shizuoka 
Shizuoka 
Yamanashi 
Fukushima 
Gumma 
Kanagawa 

Shizuoka 

Shizuoka 
Ibaraki 
Mlyag i 
Nagano 

Niigata 
Saitama 
Tokyo 
Tochigi 
Shizuoka 
Iwate 
Yamagata 

Tokyo 
Kanagawa 
Saitama 
Ibaraki 
Miyagi 
Tochigi 

City 

Ohiso 

Tokyo 

Minato-ku 

Kawasaki 
Fuchu 

Sagamihara 
Yokohama 
Abiko 
Kosai 
Hamakita 
Narusawa 
Fukushima 
Ohta 
Kawasaki 

Odawara 

Gotenba 
Slkijo-machi 
Daiwa-cho 
Ina 

Kashiwazaki 
Kamikawa-mura 
Kodaira 
Utsunomiya 
Kakegawa 
Ichinosekl 
Yonezawa 

Ohi 
Yokohama 
Rumagaya 
Haka-cho 
Natorl 
Odawara 

Main 
LOB 

DP 

DP 

DP 
COMM 
COMM 
DP 
COMM 
COMM 
COMM 
COMM 
IND 
IND 
IND 
COMM 
DP 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
DP 
COMM 
CON 
CON 
DP 

com 
IND 
IND 
COMM 
COMM 
COMM 

CON 
IND 
IND 
CON 
CON 
IND 

Produ 

Data processing eq 
Data processing eq 

Computers 
Communications equ 
Transmission equip 
Computers 
Communications equ 
PBXs 
Radio communicatio 
PBXs 
Measuring instrume 
Measuring instrume 
Semiconductor prod 
Communications equ 
Computers and rela 
Audio equipment 
VCRs 
Video cameras 
Color TVs 
VCRs 
Color TVs 
VCRs 
Computers and rela 
Communications equ 
Color TVs 
Home electronics 
Computer terminals 
Communications equ 
Medical equipment 
Medical equipment 
Communications equ 
Communications equ 
Communications equ 

Cameras 
Semiconductor prod 
Semiconductor prod 
Cameras 
Cameras 
Industrial equipme 
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32 

33 

34 

35 

36 

37 

Coii5>any 

Nintendo 

Nintendo 

Hippon Columbia 

Nippon Columbia 
Tohoku Onkyo 

Nippondenso 

Nippondenso 

Nippondenso 

Nippondenso 

Oki Electric 
Oki Electric 

Oki Electric 

Industry 
Industry 

Industry 
Kuwano Electrical Instruments* 
Tohoku Oki Electric* 

Oirron Tateisi 
Omron Tateisi 
Omron Tateisi 

Omron Tateisi 
Omron Tateisi 

Electronics 

Electronics 
Electronics 

Electronics 
Electronics 

Ichinomiya Tateisi Electronics* 

Pioneer Elect ronic 

Pioneer Electronic 

Pioneer Electronic 

pioneer Electronic 
Pioneer Seimitsu* 

Pioneer Video 

Tohoku Pioneer* 
Towada Denki* 

Prefecture 

Kyoto 

Kyoto 

Kanagawa 
Fukushima 
Fukushima 

Aichi 

Aichi 

Aichi 

Mle 

Tokyo 
Saitama 

Gumma 
Kanagawa 
Fukushima 

Shiga 
Shizuoka 
Kyoto 

Kyoto 

Shiga 

Aichi 

Tokyo 

Saitama 

Saitama 

Saitama 
Saitama 

Yamanashi 

Yamagata 
Aomori 

City 

Kyoto 

Uji 

Kawasaki 

Shlrakawa 
Korlyama 

Kariya 

An jo 
Nishlo 

Daian 

Shinagawa-kit 

Honjo 

Takasaki 

Kawasaki 

Fukushima 

Kusatsu 
Mlshlma 

Kyoto 
Kyoto 
Minakuchi 

Ichlnomlya 

Ohta 

Tokorozawa 

Pukuroi 

Kawagoe 
Iruma 

Hakakoma-î lLiii 
Tendo 

Towada 

Main 

LOB 

CON 
CON 

CON 
CON 
CON 

TRAN 

TRAN 

TRAN 

TRAN 
TRAN 

COMM 
COMM 
COMM 
COMM 

DP 
IND 
COMM 

DP 
IND 
IND 
IND 
IND 
IND 

CON 
CON 
CON 

CON 
CON 
CON 
TRAN 
CON 
CON 
CON 
TRAN 
CON 

Product 

video game machines 

Video game machines 

Audio equipment 
Audio equipment 
Audio equipment 

Auto electronics 

Auto electronics 

Electronic fuel inj 

Car air conditioner 

Auto electronics 

Communications equi 
Telephones 
Facsimile machines 

Modems 

Computers and relat 

Measuring instrumen 
Data communications 

Control systems 
Control systems 
Control systems 
Control systems 
Control systems 
Automatic ticket ye 

TVS 

Cable TV equipment 
Amplifiers 

Tape recorders 
Compact disk player 

Stereos 
Car audio equipment 
Audio equipment 
Video equipment 

Video disk players 

Auto electronics 
Audio equipment 
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40 

4X 

Company 

Ricoh 
Ricoh 

Ricoh 
Ricoh Optical Industr ie s* 
Tohoku Ricoh* 

Haseuna Ricoh* 

Ricoh Tokki* 

Sanden 
Sanden 
Sanden 

Sankyo Seiki Mfg. 

Sankyo Seiki Mfg. 
Achi Seimitsu* 
Tateshina Denshl* 

Sanyo 
Sanyo 
Sanyo 
Sanyo 
Sanyo 
Sanyo 
Sanyo 

Sanyo 
Sanyo 
Sanyo 

Electric 
Electric 
Electric 
Electric 
Electric 
Electric 
Electric 

Electric 
Electric 
Electric 

Tottori Sanyo Electric* 

CO 

> 

Prefecture 

Shizuoka 
Kanagawa 

Kanagawa 
Iwate 
Miyagi 

Miyagi 

Saitama 

Gunnna 
Gumma 
Guimna 

Nagano 

Nagano 
Nagano 
Nagano 

Osaka 
Gifu 
Osaka 
Osaka 
Osaka 
Osaka 
Shiga 

Hyogo 
Osaka 
Gifu 
Tottori 

City 

Gotenba 
Atsugi 

Hatano 
Hanamaki 
Shibata 

Tome 

Yashio 

Isazaki 
Isazaki 
Sakai-machi 

Shimosuwa 

lida 
Achi-mura 
Chi no 

Dlato 
Anpachi 
Dai to 
Osaka 
Dai to 
Osaka 
Kusatsu 

Kasal 
Moriguchi 
Anpachi 
Tottori 

Main 
LOB 

DP 
DP 
DP 
DP 
IND 
DP 
DP 
DP 
COHM 
DP 
COMM 

IND 
TRAN 
CON 

DP 
DP 
IND 
IND 
DP 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
DP 
CON 
DP 
DP 
CON 
CON 

.pr 

Copiers 
Copiers 
Printers 
Data proces 
Photographi 
Copiers 
Printers 
Copiers 
Facsimile m 
Copiers 
Facsimile m 

Vending mac 
Car air con 
Fan heaters 

Flexible di 
Data system 
Robots 
Control sys 
Data system 

Video equip 
TVs 
Video equip 
Video equip 
Audio equip 
Audio equip 
Washing mac 
Microwave o 
Copiers 
Refrigerato 
Word proces 
PCs 
Audio equip 
Home applia 
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42 

43 

44 

Company 

Sharp 

Sharp 
Sharp 
Sharp 

Shlmazu 

Shlmazu 
Shlmazu 
Shlmazu 

Sony 
Sony 

Sony 
Sony AuiirtO<̂ ' 

Sony Bonson* 
Sony Denahi* 
Sony Ichinomiya* 

Sony Kiearasu* 

Sony Kohda* 
Sony Minokanio* 

Sony Tsukuba* 
Taron* 

Toyo Electronics* 

Ptefectul^ 

Tochigi 

Hiroshlna 
Osaka 
Mara 

Kyoto 

Kyoto 
Kyoto 
Kanagawa 

Tokyo 
Tokyo 

Kanagawa 
Shizuoka 

Salteuna 
Kanagawa 
Aichi 

Chlba 

Alchi 
Gifu 

Ibaraki 
Chiba 

Tokyo 

city 

Yalta 

Higashi-Hiroshlma 
Yao 
Yamato-Koriyama 

Kyoto 

Kyoto 
Kyoto 
Atsug1 

Shinagawa-ku 
Shinagawa-ku 

Atsug i 
Kosai 

Sakado 
Pu j isawa 
Ichlnoniya 

Klsarazu 

Kohda 
Hinokamo 

Shimotsuma 
Choshi 

Shlnagawa-ku 

Main 
LOB 

CON 
CON 
CON 
CON 
DP 
DP 
DP 
DP 

IND 
IND 
IND 
IND 
IND 
IND 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

Produc 

VCRs 
TVs 
Audio eqiiipment 
Home appliances 
PCa 
Copiers . 
Calculators 
Word processors 

Measuring instrumen 
Medical equipment 
Aviation systems 
Semiconductor produ 
Measuring instrumen 
Industrial electron 

vCRa 
Tape recorders 
Radios 
Color TVS 
VCRs 
Audio equipment 
Video equipment 
Cameras 
Tape recorders 
Color TVs 
VCRa 
Color TVs 
Compact disk player 
VCRs 
LCD TVs 
VCRa 
Video equipment 
Headphone stereos 
Audio equipment 
Audio equipment 
Video equipment 
Audio equipment 
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Company 

Tokyo Electric 

Tokyo Electric 

Toshiba 
Toshiba 

Toshiba 
Toshiba 
Toshiba 

Toshiba 
Toshiba 

Toshiba 
Toshiba 

Toshiba 
Toshiba 

Toshiba 
Toshiba 
Onkyo 
Onkyo 
Onkyo 
Shibaura Engineering Works* 
Shibaura Engineering Works* 
Toshiba Machine* 
Toshiba Machine* 

Prefecture 

Shizuoka 

Shizuoka 

Tokyo 
Tokyo 

Kanagawa 
Tochigi 
Saitama 

Kanagawa 
Shizuoka 

Osaka 
Kanagawa 

Tokyo 
Aichi 

Alchi 
Mie 
Osaka 
Osaka 
Osaka 
Kanagawa 
Fukui 
Shizuoka 
Kanagawa 

City 

Ohito 

Mishljna 

Oume 
Hino 

Kawasaki 
Odavara 
Fukaya 

Yokohama 
Fuji 

Ibarakl 
Kawasaki 

Puchu 
Nagoya 

Seto 
Asahi-cho 
Neyagawa 
Neyagawa 
Osaka 
Yokohama 
Kohama 
Numazu 
Sagamihara 

Main 
LOB 

DP 
DP 
DP 
DP 
DP 
DP 

DP 

COMM 
COMM 
COMM 
COMM 
IND 
CON 
CON 
CON 
CON 
DP 
CON 
CON 
DP 
DP 
IND 
DP 
CON 
CON 
CON 
IND 
CON 
CON 
CON 
IND 
IND 
IND 
IND 

Produ 

Flexible disk dr 
Printers 
Point-of-sale sy 
Electronic cash 
Printers 
Othet data proces 

Contputers and re 

PBX5 
Facsimile machin 
Other communicat 
Communications eq 

Medical equipmen 
VCBs 
TVs 
Other video equi 
Audio equipment 
Flexible disk dr 
Air conditioners 
Refrigerators 
Copiers 
Other data proce 
Industrial elect 
PCs 
Microwave ovens 
Other appliances 
Washing machines 
Industrial elect 
Audio equipment 
Audio equipment 
Audio equipment-
Industrial elect 
Industrial elect 
Industrial elect 
Industrial elect 
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47 Victor of Japan 

Victor of Japan 

Victor of Japan 
Victor of Japan 

Victor of Japan 
Victor of Japan 
Victor of Japan 

48 Yamatake Honeywell 
Yamatake Honeywell 
Yamatake Honeywell 

49 Yaskawa Electric Mfg. 

50 Yokogawa Electric 
Yokogawa Electric 
Yokogawa Electric 
Yokogawa Electric 
Moroyama Denkl* 

•Consolidated subsidiaries 

Prefecture 

Kanagawa 

Kanagawa 

Tokyo 
Ibaraki 

Gunma 
Gumma 
Kanagawa 

Tokyo 
Kanagawa 
Kanagawa 

Fukuoka 

Tokyo 
Tokyo 
Yamanastii 
Tokyo 
Saitama 

City 

Yokohama 

Yamato 

Hachioji 
Iwai 

Maebashi 
Gumma 
Yokoauka 

Kamata 
Fujisawa 
Isehara 

Kitakyushu 

Musashino 
Ohta-ku 
Kofu 
Ome 
Iruma 

Main 
LOB 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

IND 
IND 
IND 
IND 

IND 

IND 
IND 
IND 
IND 
IND 

« 
Prod 

VCRs 
Video cameras 
Stereos 
Video disk pl 
Audio equipme 
Color TVs 
Other video e 
Cassette reco 
VCRs 
VCRs 

Industrial me 
Control syste 
Industrial me 
Control syste 

Factory autom 

Measuring Ins 
Measuring ins 
Measuring ins 
Measuring ins 
Measuring ins 

Sou rce: 

U) 
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6 

7 

8 

9 

10 

11 

CompaOif 

Alps Electric 

Anrltsu 

Brother Industries 

Brother Industries 

Canon Bretagne S.A. 

Canon Gleesen GmbH 
Canon Taiwan 

Casio Computer 

Clarion France 
Clarion Mfg. Corp- of America 

Daikin Industries 

Pan'jc Europe 

Fuji Electric 

Fujitsu America 
Fujitsu Business CoMHinications 

Fujitsu General 

Factory Locations 

Country 

N/A 

K/A 

Taiwan 

United Ktrtgdcai 

Prance 

West Germany 
Taiwan 

City I 

N/A 

N/A 

Taiwan 

Hales 

LiEfre 

Abroad 

or Stafce 

Giessen-Roedgen 
Taiwan 

Main 
LOB 

N/A 

N/A 

DP 
CON 
DP 

DP 
DP 
DP 
CON 

Pro 

N/A 

N/A 

Typewriters 
Sewing mach 
Typewriters 

Copiers 
Typewriters 
Copiers 
Cameras 

N/A 

N/A 

N/A 

N/A 

N/A N/A 

France 
United StatQJI 

Belgium 

Luxensbourg 

N/A 

United States 
United States 

Gervais 
Delaware 

Echternach 

N/A 

California 
California 

TRAN 
TRAN 

CON 

IND 

N/A 

COMN 
COMM 
COMM 

Auto electr 
Auto electr 

Air conditi 

NC tape mac 

N/A 

Communicati 
PBXs 
Switches 

N/A N/A 

12 

13 

14 

15 

16 

Hitachi Consumer Products 
Hitachi Consumer Products 

Fujian-Hitachi Television 

Hitachi Koki 

IBM Japan 

Japan Radio 

Trio-Kenwood SittSf̂ KWe: 

United States 
Singapore 

Taiwan 

N/A 

N/A 

N/A 

Singapore 

California 
Singapore 

Taiwan 

K/A 

H/A 

N/A 

Singapb£« 

CON 
CON 
CON 
CON 
CON 

N/A 

N/A 

N/A 

CON 

Color TVs 
Audio equip 
Color TVs 
Home applia 
TVs 

N/A 

N/A 

N/A 

Audio equip 
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17 Kokusai Electric 

18 Kyocera 
Universal Optical Industries 
Yashika de Brazile 

19 Kyushu Matsushita Electric 

20 Matsushita Comnt. Ind. 

21 Matsushita Electric (Malaysia) 
Matsushita Electric (Taiwan) 
Matsushita Electric Corp. of 
America 

22 Matsushita Electric Works 

23 Matsushita-Kotobuki 

24 Matsushita Refrigeration 

25 Matsushita Seiko 

26 Meidensha Electric Mfg. 

27 Minolta 

28 Mitsubishi Consuiaer Electronics 

29 HCR Japan 

30 NEC America 

NEC America 
MBC America 
HEC America 

NEC America 

NEC Australia 
NEC Information Systems 

Factory Locations Abroad (Continued) 
Main 

Country City or S t a t e LOB Product 

N/A N/A N/A 

Hong Kong 
Brazil 

N/A 

N/A 

Malaysia 
Taiwan 

United States 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

United States 

N/A 

United States 

United States 
United States 
United States 

United States 

Australia 
United States 

Hong Kong 
Sao Paulo 

N/A 

N/A 

Malaysia 
Taiwan 

New Jersey 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

California 

N/A 

Texas 

Virginia 
Oregon 
California 

New York 

Victoria 
Massachusetts 

IND 
IND 

N/A 

N/A 

CON 
CON 

CON 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CON 

N/A 

COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
COMM 
DP 

N/A 

Ln 

C^tical equipment 
Opt ica l equipment 

N/A 

N/A 

Air conditioners 
Consumer electronic 

Consumer electronic 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Color jilia 

N/A 

Central office swit 
PBX3 
Optical communicati 
Optical communicati 
Mobile telephones 
Radio pagers 
Key telephone syste 
PBXa 
Communications equi 
Com^iutecs and relat 
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31 

32 

33 

34 

35 

36 

CompemSt 

Nikon 

Nintendo of America 

Nippon Columbia 

Nippondenso 

OKI America 

Omron Tateisi Electronics 

to 
> 

37 Pioneer Brazile tndustria 
Pioneer Electronic France 
Pioneer Electronic Mfg. N.V. 
Pioneer Electronic Technology 
Pioneer Mfg. Australia 

38 Ricoh 
Ricoh Electronics 

Ricoh Industrie Prance 
Ricoh U.K. Products 

Taiwan-Ricoh 

39 Sanden 

40 Sankyo Selki Mfg. 

41 Sanyo Manufacturing Qsrp. 

42 Sharp Electronics 
Sharp Electronics 
Sharp Electronics (U.K.) 
Sharp Corp. of Australia 

43 Shtmazu Scientific Instruments 
Shlmazu Europe 

Country 

N/A 

United 

N/A 

N/A 

States 

Unite«3: flitates 

N/A 

Brazil 
France 

Belgium 

United States 

Australia 

United 
United 

France 

United 

Taiwan 

N/A 

N/A 

United 

United 

United 

United 

States 

States 

Kingdom 

States 

States 

States 
Kingdom 

Australia 

United States 

Hest Germany 

City or State 

N/A 

Washington 

N/A 

N/A 

New Jersey 

N/A 

Sao Paulo 

California 

Victoria 

New Jersey 
California 

Colmar 

Telford 

Taipei 

N/A 

N/A 

Arkansas 

New Jersey 

Tennessee 
Manchester 
New South Hales 

Maryland 

Dusseldorf 

Main 

LOB 

N/A 

CON 

N/A 

N/A 

COMM 

N/A 

CON 
CON 
CON 
CON 
CON 

COMM 

DP 
COMM 

DP 
DP 
COMM 
CON 

N/A 

N/A 

CON 

CON 

CON 
CON 
CON 
CON 

IND 
IND 

Prod 

N/A 

Video games 

N/A 

N/A 

Conrniunidatio 

N/A 

Audio equipm 
Audio equipm 
Audio equipm 
Audio equipm 
Audio equipm 

Facsimile ma 
Copiers 
Facsimile ma 
Copiers 
Copiers 
Facsimile ma 
Photographic 

N/A 

N/A 

Color TVs 
Microwave ov 

Consumer ele 
Consumer ele 
Consumer ele 
Consumer ele 

Measuring In 
Measuring in 
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Sony Corp. of America 
Sony (O.K.) 

Tokyo Electric 

Toshiba America 

Victor of Japan 

Yamatake Honeywell 

Yaskawa Electric Mfg. 

Yokogawa Corporation of America 
Yokogawa Slectric Singapore 

Not Applicable 

Country 

United 
United 

N/A 

United 

N/A 

N/A 

N/A 

United 

States 
Kingdom 

States 

States 
Singapore 

City or state 

California 
Wales 

N/A 

New Jersey 

N/A 

N/A 

N/A 

Georgia 
Singapore: 

Main 
LOB 

CON 
CON 

N/A 

CON 

N/A 

N/A 

N/A 

IND 
IND 

P 

Color TV 
Consumer 

N/A 

Consumer 

N/A 

N/A 

N/A 

Industr 
Industri 

Source: D 
F 
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Electronic Equipment Forecast 

The following is a list of the material in this section: 

Electronic Equipment Overview and Forecast 

• Monthly Electronic Equipment Production 

NOTE: The arrow symbol indicated the latest document(s) correct 
location behind the subject tab. 

JSAM © 1990 Dataquest Incorporated March 



Electronic Equipment Overview and Forecast 

OVERVIEW 

This section presents the methodology used in structuring the forecast data on Japanese 
electronic equipment production, describes the organization of the tables, and provides the 
complete equipment database. 

Methodology 

The "Electronic Equipment Forecast" section provides detailed information on the estimated 
production of electronic equipment in Japan for the years 1984 through 1994. This set of tables is 
the second of two major databases upon which the forecast of semiconductor consumption by 
application market is based. 

The equipment shipment data presented here are used in conjunction with input/output ratios 
to generate semiconductor consumption estimates by appUcation market. (For a more in-depth 
discussion on this subject, see the "Input/Output Ratios" section behind the tab entitled 
"Overview.") 

The first database, located behind the tab entitled "Company Electronic Equipment 
Revenue," presents the electronic equipment revenue of various electronic equipment manufac
turers. These data provide historical trend information on Japanese equipment manufacturers and 
serve as input for developing the I/O ratios that we use in our analysis. 

Within the Japanese Semiconductor Application Markets service (JSAM), Dataquest uses the 
term "Japanese shipments" to refer to equipment produced in Japan. In this context, "shipments" 
does not refer to all products consumed within the Japanese market. 

Data reflecting production in Japan are used in this database on the assumption that Japanese 
regional semiconductor consumption is more accurately forecast based on the current production of 
Japanese electronic equipment and the forecast growth rates of individual equipment types. Much 
of the currently available data on semiconductor consumption by application market was obtained 
through surveys of semiconductor manufacturers, and this tends to give a view that is one step 
removed from the geographic markets. 

Japanese shipment statistics are gathered from the Japanese Ministry of International Trade 
and Industry (MITI). In the case of the forecast, input from a variety of sources is considered, 
including Dataquest's other industry sources, economic data, and industry associations. 

The data published in the "Electronic Equipment Forecast" are based on the production value 
of the equipment Production value is equal to tlie manufacturers' contract prices or the manufac
turers' selling prices, excluding margin, warehouse, freight, insurance, and any other related costs. 
However, it does include tax and packaging. 

Organization of the Electronic Equipment Forecast Tables 

The equipment forecast section contains a series of tables presenting the current and forecast 
shipments of electronic equipment produced in Japan, by application market segment, and by 
individual type of equipment. This information is presented both in terms of Japanese yen and U.S. 

JSAM ©1990 Dataquest bicoiporated Rbruaiy I 
0006335 



Electronic Equipment Overview and Forecast 

dollars. The first table in this series is an application market segment overview. The overview table 
presents a condensed version of each of the five segments: data processing, communications, 
industrial, consumer, and transportation. For each segment, the major equipment subcategories are 
shown. For example, communications has four subsegments: Customer Premises, Public 
Telecommunications, radio, and broadcast and studio. 

The segment overview is followed by detailed tables for each of the five segments. For 
example, the communications segment has its own table, with the subsegments broken down into 
detailed equipment types and accompanied by their respective forecasts. To provide flexibiUty, all 
equipment types are presented as line items. Where possible, as in the case of medical electronic 
equipment in the industrial segment, we have supplied subtotals that make it easy to extract and 
relocate particular equipment types. Line item values and subtotals are provided for the con
venience of binder users who may require more than five segments, or who need to reconfigure 
any of the segments to meet individual market segmentation requirements. 

The percentage of growth in equipment in 1989 and the compound annual growth rate 
(CAGR) from 1989 through 1994 are calculated in the detailed tables. The years 1984 through 
1988 are the common data points between the electronic equipment forecast and the information 
behind the preceding tab entitled "Company Electronic Equipment Revenue." The years 1990 
through 1994 are more representative of a current four-year market forecast. 

A discussion of the overall assumptions made in developing Dataquest's entire analysis of 
semiconductor consumption by apphcation market, including segmentation and definitions of 
specific equipment types, is located behind the "Overview" tab of this binder. 

Table 1 displays the exchange rates used for the yen-to-dollar conversion. 

Table 1 

Yen-to-DolIar Exchange Rates 

Year Yen to Dollar 

1983 
1984 
1985 
1986 
1987 
1988 
1989 

235 
237 
238 
167 
144 
130 
138 

Source: Ditiqimt 
Febnuoy 1990 

FORECAST 

Tables 2 through 13 present Dataquest's forecast for shipments of electronic equipment 
produced in Japan. 

©1990 Dataquest Incorporated Febiuaiy ISAM 
0006335 
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Table 2 

Segment Overview Japanese Electronic Equipment Forecast 
(Billions of Yen) 

@ 
H ^ 
VO 
VO O 

1 1 \9 

1 I 
11 
£ 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecomm. 
Radio 
Broadcast and 

Studio 

Subtotal 

Bistmmentatioii 
Manufacturing 

Systems 
Medical 
Others 

1984 

1,106 
634 
513 
575 

1,059 

3,888 

622 
457 
536 

63 

1,679 

555 

719 
390 
411 

1985 

1,367 
787 
521 
599 

1,146 

4,421 

907 
467 
565 

74 

2,012 

622 

847 
441 
459 

Estimates 
1986 

1,551 
956 
598 
688 
964 

4,757 

901 
482 
596 

67 

2,046 

520 

735 
489 
470 

1987 

1,781 
1,023 

717 
772 
861 

5,152 

959 
648 
678 

61 

2,346 

519 

597 
528 
478 

1988 

2,167 
1,115 

760 
913 
904 

5,860 

1,139 
713 
757 

70 

2,679 

631 

785 
557 
621 

1989 

2,663 
1,221 

753 
948 

1,023 

6,608 

1,268 
630 
786 

68 

2,752 

703 

1,037 
582 
676 

1990 

3,001 
1,294 

772 
986 

1,027 

7,080 

1,385 
651 
826 

72 

2,934 

717 

1,180 
599 
709 

Forecast 
1991 

3,240 
1,360 

888 
1,054 
1,047 

7,588 

1,479 
678 
885 

75 

3,116 

768 

1,212 
640 
752 

1992 

3,577 
1,472 

941 
1,177 
1,133 

8,299 

1,569 
701 
971 

79 

3,321 

830 

1,357 
709 
887 

1993 

4,002 
1,606 

981 
1,260 
1,220 

9,069 

1,667 
733 

1,088 

82 

3,570 

880 

1,452 
753 
934 

1994 

4,230 
1,663 
1,010 
1,350 
1,202 

9,455 

1,787 
771 

1,189 

85 

3,832 

898 

1,463 
773 
976 

Subtotal 2,075 2,370 2,214 2,122 2,594 2,998 3,205 3,373 3,783 4,018 4,111 

u> 
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Table 2 (Continued) 

Segment Overview Japanese Electronic Equipment Forecast 
(Billions of Yen) 

Segniciiit 1984 1985 
Estimates 

1986 1987 

Consumer 
Audio 
Video 
Personal Electronic 
Appliances 

Subtotal 

751 
2,559 

966 
1,841 

1,038 1,004 898 
3,069 3,209 2,887 

922 1,059 1,052 
1,687 1,902 1,849 

6,716 7,174 6,686 6,117 

Transportation 1,290 1,433 1,550 1,586 

Total 15,648 17,410 17,252 17,323 

Note: Cdomni m y not add to totili ahown became of rounding. 

1988 

805 
2,770 
1,109 
2,013 

6,696 

1,860 

19,689 

1989 

787 
2,774 
1,182 
1,999 

6,742 

2,123 

21,223 

1990 

732 
2,863 
1,117 
1,915 

6,627 

2,178 

Forecast 
1991 1992 1993 19^4 

677 
2,890 
1,142 
2,024 

6,733 

2,323 

665 
3,079 
1,245 
2,168 

7,157 

2,578 

640 
3,112 
1,294 
2,166 

593 
3,143 
1,292 
2,240 

7,211 7,269 

2,727 2,851 

22,024 23,133 25,138 26,596 27,517 

! M 
t<> I w ! 
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Table 3 

Segment Overview 
Japanese Electronic Equipment Forecast 

(Millions of Dollars) 

® 

1 
\9 

ff 

1 1 
1 

Equipment Type 

Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated 

Systems 

Subtotal 

Communications 
Customer 

Premises 
Public 

Telecomm. 
Radio 
Broadcast and 

Smdio 

Subtotal 

Industrial 
Instrumentatioa 
Manufactming 

Systems 
Medical 
Others 

Subtotal 

1984 

4,668 
2,675 
2,163 
2,428 
4,469 

16,403 

2,626 

1,930 
2,264 

264 

7,083 

2,343 

3,033 
1,646 
1,736 

8,756 

1985 

5,743 
3,309 
2,189 
2.517 
4,817 

18.575 

3,809 

1,962 
2,374 

310 

8,455 

2,613 

3,560 
1,852 
1.930 

9.956 

Estimates 
1986 

9,287 
5,723 
3,583 
4,117 
5.772 

28,482 

5,396 

2,886 
3,568 

400 

12,250 

3,115 

4,402 
2,927 
2.814 

13.258 

1987 

12,365 
7,101 
4,979 
5,359 
5,978 

35,781 

6,659 

4,500 
4,709 

421 

16,289 

3,604 

4,146 
3,667 
3,319 

14,736 

1988 

16,672 
8,576 
5,850 
7.027 
6.952 

45.077 

8.763 

5,483 
5,821 

537 

20,604 

4,854 

6,038 
4,285 
4,777 

19,954 

1989 

19,158 
8,782 
5,416 
6,821 
7,363 

47,541 

9,120 

4.533 
5,657 

487 

19.797 

5,054 

7,462 
4,187 
4,862 

21,565 

1990 

20.983 
9.050 
5.399 
6.895 
7,183 

49,510 

9,686 

4,554 
5,776 

503 

20.520 

5,015 

8.250 
4.189 
4,957 

22.412 

1991 

22.656 
9.509 
6.210 
7.368 
7,320 

53,062 

10340 

4,741 
6,188 

523 

21,793 

5,370 

8,478 
4,477 
5,262 

23,586 

Forecast 
1992 

25,014 
10,292 
6,580 
8,230 
7,920 

58.037 

10.973 

4,905 
6,794 

551 

23,223 

5,806 

9.492 
4.957 
6.200 

26.454 

1993 

27.987 
11.230 
6.857 
8.815 
8.533 

63.422 

11.660 

5.124 
7,610 

571 

24,965 

6.151 

10.155 
5,263 
6.531 

28.100 

1994 

29,578 
11,628 
7,063 
9,442 
8,405 

66,116 

12,497 

5,393 
8,313 

595 

26,798 

6,281 

10,232 
5,407 
6,826 

28,747 
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Consumer 
Audio 
Video 
Personal 

Electronics 
Appliances 

Subtotal 

"EFanspoTtatian 

Total 

T^ble 3 (Continued) 

Segment Overview 
Japanese Electronic Equipment Forecast 

(Millions of Dollars) 

Equipment " I ^ 1984 1985 
Estimates 

1986 1987 1988 

4,379 4,218 5,376 5,215 6,190 
12,950 13,484 17,285 17,774 21,306 

1989 

5,665 
19,956 

3,892 4,451 6,298 6,705 8,530 8,503 
7,117 7,992 11,074 12,785 15,485 14.381 

28,338 30,145 40,033 42,479 51,510 48,504 

5,443 6,023 9,282 11,014 14,308 15,275 

66,023 73,153 103,306 120,299 151,453 152,682 

liiiK; Qdtmu mij not tM to Intiji iliinni becnin of imioding. 

1990 
Forecast 

1991 1992 1993 1994 

5,118 4,733 4,648 4,475 4,148 
20,023 20,208 21,531 21,759 21,982 

7,809 7,988 8,708 9,049 9,038 
13,391 14,153 15,164 15,144 15,663 

46,341 47,082 50,050 50,428 50,831 

15.233 16,245 18,026 19,072 19,935 

154,015 161,768 175,790 185,986 192,427 

!U 
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Table 4 

Segment Detail 
Japanese Data Processing Equipment Forecast 

(Billions of Yen) 

o 
O 
» I 
I 
o 

s. 

Equipment Type 1984 

Computers 
General-Purpose 
Office 
Personal 
Control Purpose 

Subtotal 

Data Storage 
Rigid Disk Drives 
Floppy Dislt Drives 
Others 

Subtotal 

Ibrminal Equ^fiinirt 

Subtotal 

Input/Output Ifait 
Printer 
Display Unit 
MisceUaneons 

Subtotal 

663 
127 
268 
49 

331 
213 
90 

634 

513 

513 

406 
132 
37 

Estimates 
1985 1986 1987 1988 1989 

834 985 1,166 1,354 1,421 
142 149 
339 364 
53 52 

176 
383 

56 

226 340 
488 781 

99 121 

1,106 1,367 1,551 1,781 2,167 2,663 

517 
142 
129 

787 

521 

521 

403 
160 
36 

575 599 

615 
185 
156 

598 

483 
170 
35 

688 

655 
199 
169 

956 1,023 

598 717 

717 

554 
183 
35 

721 
181 
213 

1,115 

760 

760 

660 
195 
58 

772 913 

851 
123 
247 

1,221 

753 

753 

698 
202 
48 

948 

1990 
Forecast 

1991 1992 1993 1994 

1,488 1,551 
418 493 
961 1,047 
134 149 

910 
117 
267 

1,294 

772 

772 

1,605 
592 

1,192 
188 

1,650 1,686 
682 738 

1,453 1,576 
217 230 

944 
120 
296 

1,360 

888 

888 

1,020 1,135 
126 116 

733 788 
206 219 
47 47 

326 

1,472 

941 

941 

874 
234 
69 

355 

1,606 

981 

981 

945 
243 
72 

1,174 
106 
383 

1,663 

1,010 

1,010 

986 1,054 1,177 1,260 1,350 

3,001 3,240 3,577 4,002 4,230 

1,025 
250 
75 
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Equipment Type 

pedicated Systems 
Copying Machines 
Calculators 
Word Processors 
Typewriters 
Cash Registers 

Subtotal 
Total Data 

Processing 

1984 

552 
173 
85 

147 
103 

1,059 

3,888 

1985 

601 
167 
138 
131 
109 

1,146 

4,421 

Estimates 
1986 

484 
97 

174 
109 
100 
964 

4,757 

1987 

434 
74 

191 
65 
96 

861 

5,152 

1988 

442 
96 

215 
56 
95 

904 

5,860 

T^ble 4 (Continued) 

Segment Detail 
Japanese Data Proce!<sing Equipment Forecast 

(Billions of Yen) 

1989 

457 
123 
273 
46 

123 
1,023 

6,608 

1990 

434 
142 
308 

39 
104 

1,027 

1991 

443 
146 
323 
35 

100 
1,047 

Forecast 
1992 

456 
156 
379 

33 
108 

1,133 

1993 

474 
178 
424 

29 
114 

1,220 

1994 

455 
168 
439 

27 
112 

1,202 

7,080 7,588 8,299 9,069 9,455 

Note: Oriimai nay not add to totals afaown becaiue of itundiiig. 

i M 
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Conqjuters 
General-Purpose 
Office 
Personal 
Control 

Subtotal 

Data Storage 
Rigid Disk Drives 
noppy Disk Drives 
Other 

Subtotal 

Tsmiinals 
Ibrminals 

Subtotal 

fitput/Output 
Printers 
Other 

Subtotal 

Table 5 

Segment Detail 
Japanese Data Processing Equipment Forecast 

(Millions of Dollars) 

Equipment Type 1984 1985 
Estimates 

1986 1987 1988 1989 

2,797 3,503 

536 595 

1,131 1,423 
205 222 

5,900 8,094 10,412 10,225 

895 1,222 1,741 2,443 

2,180 2,659 3,756 5,620 

312 389 763 870 

4,668 5,743 9,287 12,365 16,672 19,158 

1,397 2,170 3,685 4,547 5,544 6,119 

899 597 1,107 1,379 1,394 887 
380 542 932 1,175 1,637 1,776 

2,675 3,309 5,723 7,101 8,576 8,782 

2,163 2,189 3,583 4,979 5,850 5,416 

2,163 2,189 3,583 4,979 5.850 5,416 

1,715 1,694 2,890 3,845 5,080 5,022 

156 151 210 243 446 345 

1,871 1,845 3,099 4,088 5,527 5,368 

1990 

Forecast 

1991 1992 1993 1994 

10,406 10,843 11,223 11,537 11,791 
2,923 3,449 4,138 4,771 5,158 
6,720 7,322 8,336 10,162 11,021 

934 1,042 1,316 1,517 1,607 

20,983 22,656 25,014 27,987 29,578 

6,364 
819 

1,867 

9,050 

5,399 

5,399 

5,126 
351 

5,477 

6,599 
839 

2,070 

9,509 

6,210 

6,210 

5,508 
351 

5,859 

7,134 
881 

2,277 

10,292 

6,580 

6,580 

6,114 
512 

6,626 

7,937 
811 

2,482 

11,230 

6,857 

6,857 

6,609 
538 

7,147 

8,210 
738 

2,680 

11,628 

7,063 

7,063 

7,171 
559 

7,730 



Equipment Type 1984 1985 

Dedicated Systems 
Copying Machines 
Calculators 
Word Processors 
Typewriters 
Cash Registers 

Subtotal 

Total Data 
Processing 

2,329 2,525 
729 703 
359 579 
619 552 
433 457 

Table 5 ^Continued) 

Segment Detail 
Japanese Data Processing Equipment Forecast 

(Millions or Dollars) 

Estimates 
1986 1987 1988 1989 

2,898 
580 

1,042 
651 
600 

3,014 3,400 
516 742 

1,330 1,654 
450 429 
668 728 

3,291 
888 

1,966 
333 
885 

4,469 4,817 5,772 5,978 6,952 7,363 

15,846 17,902 27,464 34,510 43,577 46,087 

Note: Cohnnu may not *dd to totals diowii becauae of nrandiog. 

1990 

3,035 
994 

2.154 
273 
727 

Forecast 
1991 1992 1993 

3,098 3,189 3,316 
1,019 1,094 1,248 
2,259 2,652 2,963 
245 231 205 
699 755 801 

1994 

3,184 
1,177 
3,069 
191 
785 

7,183 7,320 7,920 8,533 8,405 

48,092 51,553 56,432 43,667 45,713 

>M 
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Table 6 

Segment Detail 
Japanese Communications Equipment Forecast 

(Billions of Yen) 

Equipment Type 

Customer Premises 
Telephones 

Standard Telephone 
Multifunction 
Cordless 
Others 

Applied Ttelephones 
Facsimiles 
PBX Telephone Systems 
Key Telephone System^ 
Modems 

Subtotal 

Public Telecomm, 
Carrier lyansmission 
Central Office Switch 

Subtotal 

Radio 
Radio Communicatioa 
Applied Radio Equip. 

Subtotal 

Broadcast and Studio 
Broadcasting 

Subtotal 

Total Communications 

1984 

73 
N/A 
N/A 
N/A 
N/A 

71 
248" 
N/A 
231 
N/A 
622 

240 
217 
457 

355 
181 
536 

63 

63 

1,679 

1985 

101 
51 
24 

N/A 
26 
61 

313 
82 

205 
44 

907 

292 
175 
467 

375 
190 
565 

74 

74 

2,012 
Wettt Cbhraoi nay mt tdd to loUli Amn becnue of roaodmg. 
WA = Not ATBlibte 

Estimates 
1986 

102 
38 
29 

N/A 
35 
67 

303 
102 
182 
43 

901 

301 
181 
482 

386 
210 
596 

67 

67 

2,046 

1987 

111 
32 
39 

N/A 
40 
61 

365 
104 
138 
69 

959 

407 
241 
648 

445 
233 
678 

61 

61 

2,346 

1988 

156 
27 
53 
35 
41 
45 

466 
111 
123 
83 

1,139 

427 
286 

713 

500 
256 

757 

70 

70 

2,679 

1989 

201 
21 
63 
65 
52 
49 

503 
112 
129 
73 

1,268 

376 
255 

630 

539 
247 
786 

68 

68 

2,752 

1990 

243 
18 
73 
99 
53 
51 

527 
119 
126 
76 

1,385 

379 
272 

651 

567 
259 
826 

72 
72 

2,934 

Forecast 
1991 

265 
15 
79 

115 
55 
51 

563 
128 
129 
79 

1,479 

387 
291 
678 

605 
280 
885 

75 

75 

3,116 

1992 

279 
12 
85 

125 
57 
51 

610 
136 
133 
81 

1,569 

392 
309 
701 

667 
304 

971 

79 

79 
3,321 

1993 

292 
10 
89 

135 
58 
52 

667 
143 
139 
82 

1,667 

407 
326 
733 

780 
308 

1,088 

82 
82 

3,570 

1994 

308 
9 

96 
144 
60 
50 

753 
154 
142 
72 

1,787 

420 
351 
771 

871 
317 

1,189 

85 
85 

3,832 
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Table 7 

Segment Detail 
Japanese Communications Equipment Forecast 

(Millions of Dollars) 

Equipmeiit l ^ j ^ 

Telephones 
Standard Telephone 
Multifunction 
Cordless 
Others 

Telephones Applied 
Facsimiles 
PBXs 
Key Telephones 
Modems 

Subtotal 
Public Telecomm. 

Transmission 
Switching 

Subtotal 
TH • ; _ 

Radio 
Communications 
Applied 

Subtotal 
Broadcast and Studk) 

Broadcasting 
Subtotal 

Total 
Communications 

1984 

306 
N/A 
N/A 
N/A 
N/A 
300 

1,046 
N/A 
975 

N/A 
2,626 

1,014 
916 

1,930. 

1,498 
765 

2,264 

264 
264 

7,083 

1985 

424 
214 
101 

N/A 
109 
256 

1,316 
345 
860 
184 

3,809 

1,227 
735 

1,962 

1,576 
798 

2,374 

310 
310 

8,455 

Estimates 
1986 

611 
228 
174 

N/A 
210 
401 

1,814 
611 

1,091 
257 

5,396 

1,802 
1,084 
2,886 

2,309 
1,259 
3,568 

400 
400 

12,250 

Note: Colunu mcy aot add to toCali Acmn beeaoje of munding. 
N/A - Hot AvaUMe 

1987 

771 
222 
271 
N/A 
278 
424 

2,534 
722 
960 
478 

6,659 

2,826 
1,674 
4,500 

3,088 
1,621 
4,709 

421 
421 

16,289 

1988 

1,200 
208 
408 
269 
315 
346 

3,584 
854 
945 
635 

8,763 

3,283 
2,200 
5,483 

3,849 
1,972 
5,821 

537 
537 

20,604 

1989 

1,448 
152 
451 
471 
375 
350 

3,620 
803 
928 
522 

9,120 

2,702 
1,831 
4,533 

3,881 
1,776 
5,657 

487 
487 

19,797 

1990 

1,698 
125 
508 
691 
374 
355 

3,687 
836 
879 
531 

9,686 

2,650 
1,905 
4,554 

3,965 
1,811 
5,776 

503 
503 

20,520 

I 
1991 

1,853 
105 
555 
806 
387 
353 

3,935 
893 
899 
555 

10,340 

2,705 
2,036 
4,741 

4,232 
1,956 
6,188 

523 
523 

21,793 

•"orecast 
1992 

1,950 
87 

592 
875 
396 
355 

4,267 
949 
933 
569 

10,973 

2,743 
2,162 
4,905 

4,668 
2,126 
6,794 

551 
551 

23,223 

1993 

2,043 
71 

623 
944 
405 
361 

4,666 
1,000 

975 
572 

11,660 

2,845 
2,279 
5,124 

5,457 
2,154 
7,610 

571 
571 

24,394 

1994 

2,155 
60 

675 
1,004 

416 
346 

5,268 
1,075 

994 
503 

12,497 

2,936 
2,457 
5,393 

6,093 
2,220 
8,313 

595 
595 

26,203 

! M 
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Table 8 

Segment Detail 
Japanese Industrial Equipment Forecast 

(Billions of Yen) 

Equipment Type 

Instruments 
Meter Units 
Measuring Instniments 
Industrial Meters 

Subtotal 

Manufacturing Systems 
NC Machines 
Robotics 

Subtotal 

Medical 
X-Ray Systems 
Measuring Systems 
Others 

Subtotal 

Others 
Vending Machines 
Flight Simulators 
Television Equip, 
Electron Microscope 
Miscellaneous 

Subtotal 

1984 1985 
Estimates 

1986 1987 1988 1989 

41 
289 
225 
555 

590 
129 

719 

119 
49 

222 

390 

164 
6 

30 
26 

185 

411 

40 
339 
243 

622 

704 
144 

847 

132 
52 

257 

441 

160 
9 

35 
33 

222 

459 

38 
243 
239 
520 

611 
124 

735 

139 
48 

302 

489 

168 
4 

82 
32 

184 
470 

39 
243 
237 

519 

487 
110 

597 

147 
52 

329 

528 

210 
5 

79 
28 

156 
478 

45 
302 
284 

631 

621 
164 

161 
53 

343 
557 

268 
9 

110 
30 

204 

42 
339 
321 

703 

824 
213 

785 1,037 

171 
51 

359 
582 

255 
2 

121 
39 

259 

Total Industrial 2,075 2,370 2,214 2,122 
Note: OUamot may not «dd to totals shown because of rounding. 

621 676 

2,594 2,998 

1990 

39 
347 
331 

717 

Forecast 
1991 1992 1993 1994 

180 
49 
370 

599 

260 
6 

123 
45 
275 

709 

38 
384 
345 

768 

956 975 
224 237 

1,180 1,212 

193 
51 
396 

640 

278 
9 

136 
48 
282 

752 

37 
426 
367 

830 

1,073 
285 

211 
54 
444 

709 

320 
9 

157 
59 
341 

887 

40 
457 
383 

880 

1,141 
311 

220 
56 
476 

753 

304 
10 
171 
64 
385 

934 

39 
468 
391 

898 

1,143 
320 

1,357 1,452 1,463 

227 
55 
49 

773 

307 
1 
183 
67 
408 

976 

3,205 3,373 3,783 4,018 4,11 



Equipment Type 

Meter Units 
Measuring 

Instruments 
Industrial Meters 

Subtotal 

Manufacturing Systdvas 
NC Machines 
Robotics 

Subtotal 

Medical 
X-Ray Systems 
Measuring Systems 
Other 

Subtotal 

Other 
Vending Machines 
Fhght Simulators 
Television Equip. 
Electron Microscopct 
Miscellaneous 

Subtotal 

Ibtal Industrial 

172 

1,221 
950 

2,489 
543 

502 
207 
937 

693 
25 
127 
110 
781 

1,736 

8,756 

l^ble 9 

Segjnent Detail 
Japanese Industrial Equipment Forecast 

(Millions of Dollars) 

Estimates 
1984 1985 1986 1987 1988 

168 228 

1,423 
1,022 

2,343 2,613 

2,957 
603 

1,455 
1,431 

3,115 

3,660 
743 

271 

1,688 
1,646 

3,604 

3,382 
764 

3,033 3,560 4,402 4,146 

554 
218 

1,080 

1,646 1,852 

674 
38 

147 
139 
933 

1,930 

831 
287 

1,808 

2,927 

1,006 
24 

491 
192 

1,102 

2,814 

1,021 
361 

2,285 

3,667 

1,458 
35 

549 
194 

1,083 

2,062 
69 

846 
231 

1,569 

3,319 4,777 

1989 

346 304 

2,323 2,440 
2,185 2,311 

4,854 5,054 

4,777 5,929 
1,262 1,534 

6,038 7,462 

1,238 1,234 
408 367 

2,638 2,586 

4,285 4,187 

1,835 
13 

871 
281 

1.863 

4,862 

9,956 13,258 14,736 19,954 21,565 

Forecast 
1990 1991 1992 1993 1994 

271 

1,818 
42 
863 
313 

1,922 

4,957 

268 259 282 275 

2,429 2,686 
2,316 2,415 

5,015 5,370 

6,685 6,818 
1,565 1,659 

8,250 8,478 

1,257 1,350 
343 357 

2,589 2,770 

4,189 4,477 

2,979 
2,568 

5,806 

3,193 
2,675 

6.151 

3,273 
2,733 

6,28 

7,500 7,980 7,996 
1,991 2.175 2,237 

9,492 10,155 10,232 

1,945 
63 

949 
334 

1,970 

5,262 

1,476 
378 

3,103 

4,957 

2,237 
63 

1,101 
415 

2,384 

6,200 

1,541 
391 

3,331 

5,263 

2,125 
70 

1,196 
448 

2,692 

6,531 

2,150 
77 

1,279 
469 

2,850 

6,826 

22,412 23,586 26,454 28,100 28,747 

1,587 
385 

3,436 

5,407 

iCA 
ui I 
Ul I 

Hcit: ColamDi m^ nut add to tMrii rfMnm becaue of loundiiig. 
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B 
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Eqmpmmt Type 1984 1985 

Audio 
Audio Amplifiers 155 
DAD Players 46 
Radios 38 
Stereo Sets 58 
Tape Recorders 655 
Headphone Stereos 86 

Subtotal 

"Wdco 
VCRs 2,090 
Video Cameras 155 
Video Disc Piayert 48 
Color TVs 756 
B&W TVs 21 
LCD TVs N/A 

Subtotal 3,069 

Personal Electronics 
Cameras 350 
Sewing Machines 53 
Watches 305 
Oocks 103 
Musical Instruments 111 
Electric Toys N/A 

Subtotal 922 

140 
151 
34 
86 

506 
87 

1,038 1,004 

1,889 
354 
54 

897 
14 
0 

368 
43 

329 
99 

113 
107 

Table 10 

Segment Detail 
Japanese Consumer Equipment Forecast 

(Billions of Yen) 

Estimates 

1986 1987 1988 1989 

110 

200 

32 

133 

326 

98 

898 

1,659 
417 

50 
724 

11 

25 

111 

155 

25 

130 

249 

81 

751 

104 

176 

25 

141 

281 
78 

805 

375 
37 
280 
99 

109 
152 

336 

37 

239 

90 
132 

131 

34 

270 

95 

162 

229 

98 
146 

24 
166 
264 

89 

787 

1,243 1,212 1,218 

483 645 613 

48 79 102 
765 814 818 

4 1 1 
16 19 22 

3,209 2,887 2,559 2,770 2,774 

319 332 
30 

267 

93 

150 

309 

1990 

92 

129 

22 

166 

238 

85 

732 

1,261 

643 

117 

817 
0 
24 

2,863 

332 

26 

241 

92 

147 

278 

Forecast 

1991 1992 1993 

90 

112 

20 

149 

223 

82 

677 

708 

339 

24 

236 

88 
138 

318 

90 

103 

18 

157 

210 

87 

665 

87 

98 

16 

159 

200 

81 

640 

814 854 

354 

21 

247 

90 

147 
387 

370 

20 

254 

88 
130 

433 

1994 

81 

91 

14 

143 

188 

75 

593 

1,235 1,277 1,229 1,194 

871 
120 134 144 154 

801 825 851 887 
0 0 0 0 

26 28 33 37 

2,890 3,079 3,112 3,143 

375 
19 

242 
86 

125 
444 

1.059 1,052 966 1,109 1,182 | 1,117 1,142 1,245 1,294 1,292 



T^ble Id (Continued) 
0\ 

>co 

Equipment Type 

Appliances 
Air Conditioners 
Microwave Ovens 
Rice Cookers 
Fans 
Fan Heaters 
Washing Machines 
Refrigerators 

Subtotal 

Total Consumer 

1984 

755 
262 

59 
36 
19 

140 
415 

1,687 

6,716 

1985 

915 
278 
68 
45 
22 

139 
435 

1,902 

7,174 

Japanese 

Estimates 
1986 

898 
271 

76 
42 
31 

134 
397 

1,849 

6,686 

Note; Cohonn m y Dot add to totals Aawa becaiue of nnndmg. 
N/A o Not ArailiMa 

1987 

915 
241 
65 
32 
26 

138 
424 

1,841 

6,117 

Segment Detail 
Consumer Equipment 

(Billions of Yen) 

1988 

1,109 
198 
68 
30 
30 

153 
425 

2,013 

6,696 

1989 

1,130 
166 
76 
19 
38 

161 
408 

1,999 

6,742 

1990 

1,107 
133 
76 
16 
42 

157 
384 

1,915 

6,627 

Forecast 

1991 

1,241 
113 
80 
12 
40 

157 
380 

2,024 

6,733 

Forecast 
1992 

1,365 
102 
84 
10 
44 

165 
399 

2,168 

7,157 

1993 

1,351 
97 
87 
9 

48 
171 
404 

2,166 

7,211 

1994 

1,443 
94 
85 
7 

51 
168 
391 

2,240 

7,269 



iw 
Table 11 

Segment Detail 
Japanese Consumer Equipment Forecast 

(Millions of Dollars) 

® 
^-k 

s 
g 
E 
e o 
NM4 

1 
8. 
I? 1 
1 

H-ft 

Equipin^ type 

Audio 
Audio Amplifiew!̂  
DAD Players 
Radios 
Stereo Sets 
T^>e Recorders 
Headphone Stereos 

Subtotal 

Video 
VCRs 
Video Cameras 
Mdeo Disc Flayers 
Color TVs 
B&W TVs 
LCD TVs 

Subtotal 

Personal Electronics 
Cameras 
Sewing Machines 
Watches 
Clocks 
Musical Instruments 
Electric Toys 

Subtotal 

1984 

655 
192 
159 
246 

2,764 
N/A 

4,016 

8,819 
654 
201 

3,189 
87 

N/A 

12,950 

1,476 
224 

1,286 
436 
470 
N/A 

3,892 

1985 

587 
634 
143 
359 

2,128 
366 

4,218 

7,938 
1,489 

228 
3,769 

60 
0 

13,484 

1,545 
181 

1,382 
415 
476 
452 

3,999 

Estimates 
1986 

657 
1,195 

190 
794 

1,953 
587 

5,376 

9,934 
2,498 

302 
4,334 

68 
149 

17,285 

2,247 
222 

1,674 
593 
651 
911 

5,387 

1987 

771 
1,076 

174 
903 

1,729 
563 

5,215 

8,632 
3,354 

335 
5,313 

28 
112 

17,774 

2,335 
257 

1,660 
625 
918 
911 

5,794 

1988 

800 
1,354 

192 
1,082 
2,162 

600 

6,190 

9,323 
4,962 

604 
6,262 

6 
149 

21,306 

2,457 
262 

2,077 
731 

1,243 
1,761 

6,769 

1989 

707 
1,051 

173 
1,194 
1,900 

640 

5,665 

8,763 
4,408 

734 
5,885 

4 
161 

19,956 

2,389 
215 

1,923 
670 

0 
2,224 

5,198 

1990 

643 
899 
156 

1,161 
1,662 

597 

5,118 

8,816 
4,499 

821 
5,715 

3 
169 

20,023 

2,323 
184 

1,682 
645 

0 
0 

4,834 

Forecast 
1991 

630 
782 
140 

1,045 
1,563 

573 

4,733 

8,640 
4,949 

837 
5,601 

3 
179 

20,208 

2,373 
165 

1,649 
613 

0 
0 

4,800 

1992 

630 
720 
124 

1,097 
1,469 

609 

4,648 

8,933 
5,692 

938 
5,769 

2 
197 

21,531 

2,472 
145 

1,727 
631 

0 
0 

4,976 

1993 

605 
683 
112 

1,109 
1,399 

567 

4,475 

8,593 
5,974 
1,009 
5,952 

0 
231 

21,759 

2,584 
139 

1,778 
615 
908 

3,027 

6,022 

1994 

568 
635 
100 

1,003 
1,315 

527 

4,148 

8,352 
6,090 
1,075 
6,204 

0 
262 

21,982 

2,623 
132 

1,695 
605 
878 

3,107 

5,932 



Equipment t ^ 1984 1985 

Appliances 
Air Conditioners 3,187 3,843 
Microwave Ovens 1,107 1,168 
Rice Cookers 251 285 
Fans 152 190 
Fan Heaters 79 94 
Washing Machines 589 582 
Refrigerators 1,752 1,828 

Subtotal 7,117 7,992 

Total Consumra- 27,975 29,693 

Tsih\e l i (Continued)! 

Segment Detail 
Japanese Consumer Equipment Foreifast 

(Millions of Dollars) 

Estimates 
1986 1987 1988 

5,377 
1,625 

454 
253 
184 
802 

2,378 

11,074 

39,122 

1989 

6,354 
1,674 

451 
222 
181 
958 

2,944 

12,785 

41,568 

8,531 

1,523 
523 
231 
231 

1,177 

3.269 

15,485 

49,749 

8,130 

1,195 

548 
140 
277 

1,156 

2,935 

14,381 

45,200 

7,745 

929 
533 
109 
293 

1,101 

2,682 

13,391 

43,366 

8,678 

790 
559 
87 
282 

1,101 

2,655 

14,153 

43,894 

1990 
Forecast 

1991 1992 1993 

9,546 
711 
587 
70 

306 
1.156 
2,788 

15,164 

46,319 

9,445 
681 
606 
63 

332 
1,193 
2,823 

15,144 

47,401 

1994 

10,094 
660 
596 
49 

357 
1,173 
2,734 

15,663 

47,725 

Note: Cdnmot may not tdd to totals ahown became of rooiidiog. 
N/A - Not AvaUable 

) M 



!«> 
Table 12 

Segment Detail 
Japanese Transportation Equipment Forecast 

(Billions of Yen) 

Estimates 
Equipment Type 

Entertainment 
Body Control 
Power Train 
Safety and Convenience 
Driver Information 

1984 

255 
252 
226 
427 
130 

1985 

265 
281 
260 
487 
140 

1986 

262 
348 
302 
495 
143 

1987 

278 
260 
408 
500 
140 

1988 

284 
276 
592 
565 
143 

1989 

285 
288 
804 
594 
152 

1990 

279 
292 
836 
614 
157 

Forecast 
1990 1991 1992 1993 1994 

287 296 304 302 
301 315 322 329 
920 1,104 1,197 1,273 
652 690 724 759 
163 174 181 188 

S Total TVansportation 1,290 1,433 1,550 1,586 1,860 2,123 I 2,178 2,323 2,578 2,727 2,851 

i 
W Note: Cdumni may not *dd to toul> shown becnue of loondiiig. 

VO 



to 
o Ikble 13 

Segment Detail 
Japanese Transportation Equipment Forecast 

(Millions of Dollars) 

Equipment Type 

VO 

I 
I 
1 

Estimates 
1984 1985 1986 1987 1988 1989 

2,047 
2,075 
5,784 

4,276 
1,093 

Total TVansportation 5.443 6,023 9,282 11,014 14,308 15,275 

-IfaCe: Cbbnnu nwy mt «dil to louli ibam bacntiB of loimfliQg. 

Bntertainment 
Body Control 
Power Trsin 
Safety aad 

Convenience 
Driver Infoimation 

1,075 
1,063 

954 

1,802 
549 

1,115 
1,181 
1,092 

2,046 
588 

1,569 
2,084 
1,808 

2,964 
856 

1,931 
1,806 
2,833 

3,472 
972 

2,185 
2,123 
4,554 

4,346 
1,100 

1990 

2,009 
2,102 
6,016 

4,417 
1,127 

5,671 

1 
1991 

2,062 
2,167 
6,617 

4,691 
1,175 

16,712 

forecast 
1992 

2,128 
2,265 
7,941 

4,964 
1,248 

18,545 

1993 

2,187 
2,317 
8,611 

5,206 
1,300 

19,621 

1994 

2,17 
2,36 
9,15 

5,45 
1,35 

20,50 

i$a 



Monthly Electronic Equipment Production 

SUMMARY 

This section presents monthly production, inventory, and shipment statistics for the 
following 12 categories of electronic equipment in Japan: 

Calculators 

Computer storage equipment 

Copiers 

Digital audio disk players 

Facsimile equipment 

Microwave ovens 

Personal computers 

Robots (industrial) 

Telephones 

Televisions (color) 

Word processors 

VCRs 

DEFTNTTIONS AND DATA SOURCES 

The source of all data in this section is the Japanese Ministry of International Trade 
and Industry's (MITI) monthly machinery statistics. Where available, tables and figures 
include: 

• Production—All products manufactured in Japan, as reported to MITI by 
manufacturers 

• Inventory—All finished goods in manufacturers' inventories, at month end, as 
reported to MITI by manufacturers 

• Shipments—Production, plus or minus monthly change in inventory, as 
calculated by Dataquest from MITI data 

JSAM © 1988 Dataquest Incorporated February 



Monthly Electronic Equipment Production 

INDEX OF TABLES AND FIGURES 

The following is a listing of tables and figures in this section. 

Table Title 

Japanese Calculator Production 
Japanese Copier Production 
Japanese Computer Storage Equipment Production 
Japanese Production of Digital Audio Disk Players 
Japanese Facsimile Production 
Japanese Microwave Oven Production 
Japanese Personal Computer Production 
Japanese Industrial Robot Production 
Japanese Telephone Production 
Japanese Production of Color Televisions 
Japanese Word Processor Production 
Japanese VCR Production 

Table Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Figure Title 

Japanese Calculator Production and Inventory 
Japanese Calculator Production and Shipments 
Japanese Calculator Production Value 
Japanese Copier Production and Inventory 
Japanese Copier Production and Shipments 
Japanese Copier Production Value 
Japanese Computer Storage Equipment Unit Production 
Japanese Digital Audio Disk Player Production and Inventory 
Japanese Digital Audio Disk Player Production and Shipments 
Japanese Digital Audio Disk Player Production Value 
Japanese Facsimile Machine Production Value 
Japanese Facsimile Machine Unit Production 
Japanese Microwave Oven Production and Inventory 
Japanese Microwave Oven Production and Shipments 
Japanese Microwave Oven Production Value 
Japanese Personal Computer Production Value 
Japanese Personal Computer Unit Production 
Japanese Industrial Robot Production Value 
Japanese Telephone Production and Inventory 
Japanese Telephone Production and Shipments 
Japanese Telephone Production Value 
Japanese Color Television Production and Inventory 
Japanese Color Television Production and Shipments 
Japanese Color Television Production Value 
Japanese Word Processor Production and Inventory 

Figure Number 

. 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

(Continued) 
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Figure Title Figure Number 

Japanese Word Processor Production and Shipments 26 
Japanese Word Processor Production Value 27 
Japanese VCR Production and Inventory 28 
Japanese VCR Production and Shipments 29 
Japanese VCR Production Value 30 
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Monthly Electronic Equipment Production 

Table 1 

Japanese Calculator Production 
(Thousands of Units, Millions of Yen) 

Year 

1983 

Total 

1984 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

4,627 
5,115 
5,264 
5,161 
5,116 
5,640 
5,849 
5,426 
5,883 
5,815 
6,038 
6.612 

66,547 

5,592 
6,396 
6,379 
6,833 
6,633 
7,590 
7,527 
7,240 
7,369 
7,270 
7,549 
7.453 

83,831 

Production 
(Yen) 

10,479 
11,205 
11,763 
11,241 
10,556 
11,348 
11,640 
11,586 
12,946 
12,659 
13,275 
14,074 

142,772 

12,666 
14,198 
14,160 
14,437 
13,838 
15,171 
14,859 
14,290 
14,512 
14,780 
14,948 
14,797 

172,656 

Inventory 
(Units) 

3,133 
3,294 
2,482 
2,900 
3,008 
2,902 
3,058 
2,892 
2,411 
2,808 
3,020 
3,462 

3,462 

3,322 
3,263 
2,790 
3,342 
3,726 
3,983 
4,199 
4,369 
4,358 
4,360 
4,440 
4,477 

4,477 

Shipments 
(Units) 

N/A 
4,955 
6,076 
4,743 
5,008 
5,746 
5,693 
5,592 
5,364 
5,418 
5,826 
6.170 

N/A 

5,732 
6,455 
6,852 
6,281 
6,249 
7,333 

311 
070 
380 
268 
469 

7 
7 
7 
7 
7 
7.415 

82,816 

N/A = Not Available 

(Continued) 
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Monthly Electronic Equipment Production 

Table 1 (Continued) 

Japanese Calculator Production 
(Thousands of Units, Millions of Yen) 

Year 

1985 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Total 

1986 JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
fUnits) 

6,561 
8,035 
7,696 
7,754 
7,181 
7,621 
8,310 
6,756 
7,312 
5,884 
6,753 
6,632 

86,495 

6,609 
6,959 
5,882 
5,261 
5,312 
5,516 
4,958 
4,703 
5,534 
4,193 
4,543 
4.740 

Production 
(Y9P) 

13,597 
16,866 
16,559 
16,430 
15,631 
16,342 
15,571 
11,782 
12,141 
9,541 
11,457 
11,532 

167,449 

11,016 
11,413 
10,105 
8,484 
8,467 
7,425 
6,970 
6,740 
7,192 
5,644 
6,348 
7.060 

Inventory 
(Units) 

3,950 
4,268 
4,544 
4,395 
4,376 
4,828 
5,160 
4,817 
3,781 
3,514 
4,125 
4,216 

4,216 

4,794 
5,407 
4,476 
4,344 
4,603 
4,650 
4,607 
4,485 
3,303 
3,441 
3,461 
3,300 

Shipments 
(Units) 

7,083 
7,717 
7,420 
7,903 
7,200 
7,169 
7,978 
7,099 
8,348 . 
6,151 
6,142 
6.541 

86,756 

6,031 
6,345 
6,813 
5,393 
5,053 
5,469 
5,001 
4,825 
6,716 
4,055 
4,523 
4.901 

Total 64,210 9 6 , 8 6 4 3 , 3 0 0 65,126 

(Continued) 
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Table 1 (Continued) 

Japanese Calculator Production 
(Thousands of Units, Millions of Yen) 

Year 

1987 

TTD 

Month 

JAN 
FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 

Total 

Production 
(Units) 

3,623 
4,829 
4,583 
4,446 
4,087 
3,955 
4,312 
4,510 

34,345 

Production 
(Ŷ n) 

5,993 
7,142 
7,272 
5,755 
5,550 
5,674 
5,645 
5.375 

48,772 

Inventory 
fUnits) 

3,391 
3,514 
2,674 
2,913 
3,085 
3,017 
2,647 
2,617 

2,617 

Shipments 
(Units) 

3,532 
4,706 
5,423 
4,207 
3,915 
4,023 
4,682 
4.540 

35,028 

Source: MITI 
Dataquest 
February 1988 
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Table 2 

Japanese Computer Storage Equipment Production 
CQnits, Millions of Yen) 

Year 

1983 

Total 

1984 

Total 

M<?nth 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

68,982 
79,351 
101,773 
119,647 
128,209 
176,000 
226,464 
239,369 
251,523 
298,124 
327,979 
393.113 

2,410,534 

422,618 
454,462 
593,994 
531,963 
459,221 
510,017 
524,805 
399,307 
440,119 
408,917 
399,496 
385.132 

5,530,051 

(Continued) 
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Table 2 (Continued) 

Japanese Computer Storage Equipment Production 
(Units, Millions of Yen) 

Year 

1985 

Total 

1986 

Total 

Month 

JAN 
FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
fUnits) 

550,273 
538,797 
588,306 
505,084 
484,170 
516,086 
579,671 
576,659 
617,952 
593,337 
611,056 
709.574 

6,870,965 

762,258 
1,010,806 
1,113,514 
1,136,004 
1,162,269 
1,491,263 
1,520,149 
1,306,140 
1,524,553 
1,392,832 
1,236,135 
1.525,916 

15,181,839 

(Continued) 
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Monthly Electronic Equipment Production 

Table 2 (Continued) 

Japanese Computer Storage Equipment Production 
(Units, Millicms of Yen) 

Year 

1987 

YTD Total 

• 

Month 

JAN 
FEB 
MkR 
APR 
MAY 
JUN 
JUL 
AUG 

. • • 

Source: 

Production 
(Units) 

1,395,566 
1,676,966 
1,777,644 
1,623,436 
1,687,284 
2,082,141 
2,031,376 
1,702.507 

13,976,920 

MITI 
Dataquest 
February 1988 
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Monthly Electronic Equipment Production 

Table 3 

Japanese Copier Production* 
(Units, Millions of Yen) 

Year 

1983 

Total 

1984 

Total 

*In 1986 and 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1987, inc: 

Production 
(Units) 

123,908 
139,898 
156,837 
153,848 
152,234 
170,054 
179,771 
165,609 

. 185,026 
162,839 
169,180 
164,875 

1,924,079 

159,177 
183,594 
189,915 
194,608 
183,809 
214,020 
209,866 
193,428 
210,847 
202,711 
192,352 
205.511 

2,339,838 

ludes electrosti 

Production 
(Yen) 

37,033 
35,523 
38,334 
38,086 
37,154 
42,536 
43,898 
40,216 
47,680 
42,107 
45,386 
43.920 

491,873 

39,703 
45,851 
46,123 
45,963 
43,112 
50,425 
48,306 
43,511 
53,844 
48,411 
48,201 
48.704 

562,154 

atic indirect ci 

Inventory 
(Units) 

118,504 
114,396 
106,731 
112,465 
120,405 
119,033 
130,339 
133,720 
139,680 
137,561 
145,387 
157,977 

157,977 

158,456 
169,891 
153,477 
160,966 
168,127 
189,274 
182,089 
197,195 
192,887 
200,381 
202,189 
205,485 

205,485 

opiers only. 

Shipments 
(Units) 

N/A 
144,005 
164,502 
148,114 
144,294 
171,425 
168,455 
162,228 
179,066 
164,958 
161,354 
152.285 

N/A 

158,698 
172,159 
206,329 
187,119 
176,648 
192,873 
217,051 
178,322 
215,155 
195,217 
190,544 
202.215 

2,292,330 

Prior to 
1986, includes direct copiers as well. 

N/A = Not Available 

(Continued) 
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Monthly Electronic Equipment Production 

Table 3 (Continued) 

Japanese Copier Production"* 
(Units, Millions of Yen) 

Year 

1985 

Total 

1986 

* 

Total 

*In 1986 and 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1987, inc 

Production 
(Units) 

181,175 
214,010 
222,031 
226,517 
211,693 
233,261 
250,857 
199,518 
230,914 
260,357 
233,098 
237.334 

2,700,765 

183,337 
203,506 
218,533 
179,177 
176,654 
190,774 
213,533 
187,588 
230,098 
211,330 
191,885 
?0§,37i 

2,392,789 

ludes electrosti 

Production 
(YeTi) 

42,879 
50,909 
50,897 
52,525 
50,376 
55,057 
58,202 
45,560 
55,328 
58,657 
50,729 
50.901 

622,020 

40,775 
46,942 
49,061 
41,126 
38,969 
41,473 
40,509 
33,231 
41,385 
38,385 
35,754 
36.719 

484,329 

%tic indirect c 

Inventory 
(Units) 

207,552 
217,828 
203,926 
181,213 
190,475 
202,978 
230,460 
235,125 
199,266 
211,395 
210,536 
221,683 

221,683 

216,811 
227,990 
218,828 
211,381 
227,600 
222,460 
224,874 
229,437 
246,235 
263,769 
268,641 
283,706 

283,706 

opiers only. 

Shipments 
(Units) 

179,108 
203,734 
235,933 
249,230 
202,431 
220,758 
223,375 
194,853 
266,773 
248,228 
233,957 
226.187 

2,684,567 

188,209 
192,327 
227,695 
186,624 
160,435 
195,914 
211,119 
183,025 
213,300 
193,796 
187,013 

191/309 

2,330,766 

Prior to 

1986, includes direct copiers as wel l . 

(Continued) 
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Table 3 (Continued) 

Japanese Copier Production* 
(Units, Millions of Yen) 

Year 

1987 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

YTD Total 

Production 
(Units) 

161,108 
190,877 
181,507 
160,353 
158,701 
186,399 
196,779 
166.967 

1,402,691 

Production 
(Yen) 

32,261 
37,915 
39,456 
31,484 
31,192 
37,970 
38,912 
33.011 

282,201 

Inventory 
(Units) 

277,528 
277,671 
270,108 
269,463 
248,397 
251,987 
249,621 
226,362 

226,362 

Shipments 
(Units) 

167,286 
190,734 
189,070 
160,998 
179,767 
182,809 
199,145 
190,226 

1,460,035 

*In 1986 and 1987, includes electrostatic indirect copiers only. Prior to 
1986, includes direct copiers as well. 

Source : MITI 
D-ataquest 
February 1988 
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Table 4 

Japanese Production of Digital Audio Disk Players 
(Units, Millions of Yen) 

Year 

1984 

Total 

1985 

Total 

Month 

JAN 
FEB 
MAK 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

38,548 
43,400 
47,056 
40,275 
43,974 
56,090 
57,705 
59,526 
73,566 
91,746 
103,080 
113r557 

768,553 

102,975 
141,964 
202,893 
225,879 
261,271 
301,624 
334,704 
335,041 
475,036 
528,629 
601,655 
521,333 

4,133,004 

Production 
(Yen) 

2,338 
2,908 
3,071 
2,470 
2,791 
3,448 
3,953 
3,920 
4,417 
4,989 
5,409 
5.872 

45,586 

5,298 
6,853 
9,614 
9,606 
10,331 
11,482 
12,408 
11,872 
15,915 
17,134 
19,498 
20.861 

150,872 

Inventory 
(Units) 

55,513 
63,374 
61,897 
55,908 
57,729 
58,621 
62,028 
70,081 
83,513 
81,026 
76,134 
72,136 

72,136 

89,806 
98,113 
105,048 
122,284 
143,739 
172,465 
174,502 • 
179,422 
180,193 
211,367 
288,014 
326,889 

326,889 

Shipments 
(Units) 

N/A 
35,539 
48,533 
46,264 
42,153 
55,198 
54,298 
51,473 
60,134 
94,233 
107,972 
117,585 

N/A 

85,305 
133,657 
195,958 
208,643 
239,816 
272,898 
332,667 
330,121 
474,265 
497,455 
525,008 
582.458 

3,878,251 

N/A = Not Available 

(Continued) 

JSAM © 1988 Dataquest Incorporated February 13 



Monthly Electronic Equipment Production 

Table 4 (Continued) 

Japanese Production of Digital Audio Disk Players 
(Units, Millions of Yen) 

Year 

1986 

Total 

1987 

YTD Total 

Month 

JAN 
FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

Production 
(Units) 

536,413 
670,971 
737,616 
680,139 
660,861 
710,617 
682,516 
610,676 
639,780 
514,506 
460,168 
442.793 

7,347,056 

341,594 
376,919 
515,439 
508,158 
559,692 
673,652 
704,548 
588,380 

4,268,381 

Production 
(yen) 

16,930 
20,143 
19,785 
18,312 
16,622 
18,098 
17,237 
13,829 
16,033 
14,906 
13,698 
13.9*7 

199,590 

9,980 
9,849 
12,893 
11,466 
12,416 
14,112 
14,586 
11.278 

96,580 

Inventory 
(Units) 

379,572 
470,124 
443,569 
514,163 
609,457 
665,180 
666,218 
614,637 
579,275 
603,183 
603,398 
530,678 

530,678 

545,700 
518,343 
529,842 
615,698 
555,698 
892,357 
824,429 
666,776 

666,776 

Source: 

Shipments 
(Units) 

483,730 
580,419 
764,171 
609,545 
565,567 
654,894 
681,478 
662,257 
675,142 
490,598 
459,953 
515.513 

7,143,267 

326,572 
404,276 
503,940 
422,302 
619,692 
336,993 
772,476 
746.033 

4,123,283 

MITI 
Dataquest 
February 1988 
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Table 5 

Japanese Facsimile Production 
(Units, Millions of Yen) 

Year 

1982 

Total 

1983 

* 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Units 

14,512 
15,640 
19,083 
18,515 
17,247 
19,806 
19,804 
20,668 
23,820 
20,526 
20,764 
18.816 

229,201 

18,237 
21,392 
23,043 
20,282 
21,632 
22,312 
26,014 
23,354 
34,518 
29,635 
32,470 
31.455 

304,344 

Production 
(Y^n) 

9,499 
10,512 
14,481 
12,868 
10,412 
10,462 
11,116 
11,528 
14,801 
11,441 
13,594 
12.278 

142,992 

10,339 
11,687 
13,688 
11,064 
12,553 
12,273 
13,776 
12,445 
19,271 
15,825 
18,905 
17.047 

168,873 

(Continued) 
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Table 5 (Continued) 

Japanese Facsimile Production 
(Units, Millions of Yen) 

Ye^r 

1984 

-

Total 

1985 

' • 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

. SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Units 

31,935 
36,625 
43,895 
39,424 
39,733 
42,012 
41,777 
39,856 
48,484 
46,000 
46,692 
54.582 

511,015 

51,430 
58,589 
76,304 
72,688 
74,858 
78,840 
76,627 
71,513 
77,649 
78,347 
72,279 
76.455 

865,579 

Production 
(Yen) 

16,550 
19,046 
23,590 
19,761 
19,503 
20,073 
20,211 
19,698 
23,822 
20,764 
21,761 
23.012 

247,791 

20,621 
22,910 
31,599 
26,453 
27,041 
26,044 
27,833 
25,562 
28,493 
26,655 
26,623 
23.328 

313,162 

(Continued) 
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Table 5 (Continued) 

Japanese Facsimile Production 
(Units. Millions of Yen) 

Y??T 

1986 

Total 

1987 

YTD Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

Units 

70,010 
75,664 
91,958 
91,065 
92,724 
97,760 
104,935 
104,134 
140,619 
121,647 
122,928 
121.557 

1,234,228 

107,358 
130,528 
165,405 
148,962 
168,986 
215,132 
225,252 
218.208 

1,379,831 

Production 
(Yen) 

20,411 
22,695 
27,274 
24,249 
24,911 
24,805 
26,501 
23,750 
31,197 
26,453 
25,911 
25-016 

302,958 

21,111 
25,721 
32,344 
24,655 
27,585 
33,809 
34,114 
32.243 

231,582 

Source; MITI 
Dataquest 
February 1988 

JSAM © 1988 Dataquest Incorporated February 17 



Monthly Electronic Equipment Production 

Table 6 

Japanese Microwave Oven Production 
(Units, Millions of Yen) 

Year 

1983 

Total 

1984 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

216,535 
246,101 
286,177 
281,134 
266,709 
310,553 
356,955 
295,924 
387,915 
376,436 
356,434 
404.541 

3,785,414 

318,469 
413,903 
414,628 
457,407 
367,648 
565,339 
603,954 
502,887 
687,321 
638,844 
648,428 
607.100 

6,225,928 

Production 
(Y^n) 

11,534 
13,207 
14,743 
14,369 
12,649 
15,373 
17,013 
14,435 
19,680 
19,749 
17,831 
19.254 

189,837 

15,409 
19,814 
18,928 
20,432 
15,658 
22,037 
23,717 
19,800 
27,683 
26,345 
26,549 
26.070 

262,442 

Inventory 
(Units) 

133,888 
127,652 
126,475 
145,781 
133,063 
139,576 
146,136 
165,233 
161,216 
172,686 
167,219 
165,560 

165,560 

174,771 
186,498 
188,555 
213,455 
188,389 
195,577 
254,344 
262,640 
236,866 
229,722 
297,159 
288,744 

288,744 

Shipments 
(Units) 

N/A 
252,337 
287,354 
261,828 
279,427 
304,040 
350,395 
276,827 
391,932 
364,965 
361,901 
406.200 

N/A 

309,258 
402,176 
412,571 
432,507 
392,714 
558,151 
545,187 
494,591 
713,895 
645,988 
580,991 
615,515 

6,102,744 

N/A Not Available 

(Continued) 
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Table 6 (Continued) 

Japanese Microwave Oven Production 
(Units, Millions of Yen) 

Year 

1985 

Total 

1986 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
fUnits) 

463,728 
575,683 
591,603 
574,469 
534,201 
600,156 
741,991 
702,685 
838,736 
779,847 
749,327 
756.775 

7,909,201 

616,318 
759,297 
764,378 
697,853 
656,347 
750,967 
722,804 
632,835 
775,465 
715,748 
643,271 
706,123 

8,441,406 

Production 
(X^n) 

19,197 
23,847 
22,941 
21,110 
18,276 
19,087 
23,283 
22,675 
28,359 
26,888 
26,778 
25,636 

278,077 

19,658 
24,812 
24,677 
23,145 
19,729 
22,238 
22,155 
19,022 
24,776 
23,477 
23,379 
24.317 

271,385 

Inventory 
(Units) 

276,537 
298,102 
278,610 
325,940 
322,607 
341,327 
364,374 
353,003 
251,683 
274,970 
348,894 
267,033 

267,033 

267,327 
274,751 
228,831 
288,071 
373,680 
366,966 
486,840 
477,507 
291,760 
333,022 
353,879 
335,681 

335,681 

Shipments 
(Units) 

475,935 
554,113 
611,095 
527,139 
537,534 
581,436 
718,944 
714,056 
940,056 
756,560 
675,403 
838.636 

7,930,912 

616,024 
751,873 
810,298 
638,613 
570,738 
757,681 
602,930 
642,168 
961,212 
674,486 
622,414 
724,321 

8,372,758 

(Continued) 
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Table 6 (Continued) 

Japanese Microwave Oven Production 
(Units, Millions of Yen) 

Year Month 

1987 JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

YTD Total 

Production 
(Units) 

568,234 
673,743 
782,985 
593,843 
550,556 
656,252 
725,940 
496,358 

5,047,911 

Production 
(Y?n) 

17,984 
21,542 
24,104 
18,721 
15,110 
17,851 
18,740 
15.872 

149,924 

Inventory 
(Units) 

367,609 
433,530 
339,317 
355,970 
342,447 
394,939 
479,131 
382,490 

382,490 

Source: 

Shipments 
(Units) 

536,306 
607,822 
377,198 
577,190 
564,079 
603,760 
641,748 
592.999 

5,001,102 

MITI 
Dataquest 
February 1988 
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Table 7 

Japanese Personal Computer Production 
(Units, Millions of Yen) 

Y9&r 

1984 

Total 

1985 

Total 

Month 

JAN 
FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JtJN 
JUL 
AUG 
SEP 
OCT • 
NOV 
DEC 

Units 

88,262 
83,022 

117,070 
99,753 

112,173 
138,431 
123,875 
120,224 
170,148 
146,757 
158,203 
142.892 

1,500,810 

139,773 
159,996 
219,018 
149,705 
139,499 
159,751 
162,012 
159,024 
164,625 
130,790 
165,009 

in.m 
1,920,400 

Value 
(Y^n) 

14,465 
17,425 
20,732 
16,457 
19,064 
23,506 
21,006 
20,434 
24,392 
22,486 
24,107 
24,270 

248,344 

24,270 
24,731 
35,073 
24,817 
24,640 
27,717 
31,009 
28,019 
29,688 
26,693 
29,675 
30.443 

336,775 

(Continued) 
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Table 7 (Continued) 

Japanese Personal Computer Production 
(Units, Millions of Yen) 

Year ^pnth 

1986 JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Total 

1987 JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

YTD Total 

Units 

147,917 
160,808 
224,338 
164,035 
126,618 
144,115 
146,312 
132,130 
180,683 
170,493 
206,489 
189-179 

1,993,117 

129,558 
151,322 
209,450 
161,449 
143,782 
164,044 
162,631 
144.792 

1,267,028 

Source: MITI 

Value 
(Yen) 

27,559 
30,173 
38,240 
29,325 
26,594 
28,715 
31,538 
27,527 
32,596 
26,667 
31,892 
33.212 

364,038 

28,475 
33,006 
42,107 
31,772 
26,401 
31,938 
30,380 
29.660 

253,739 

Dataquest 
February 1988 
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Table 8 

Japanese Industrial Robot Production 
(Millions of Yen) 

Xear 

1983 

Total 

1984 

Total 

f-Ignth 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 

2,827 
4,133 
5,738 
4,199 
4,321 
4,827 
4,572 
4,080 
4,096 
4,937 
4,772 
5.252 

53,764 

7,958 
10,202 
11,582 
11,483 
8,894 

10,498 
11,252 
11,762 
11,481 
10,308 
10,819 
11.624 

127,863 

(Continued) 

JSAM © 1988 Dataquest Incorporated February 23 



Monthly Electronic Equipment Production 

Table 8 (Continued) 

Japanese Industrial Robot Production 
(Millions of Yen) 

Year 

1985 

-

Total 

1986 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 

10,869 
12,790 
14,196 
13,118 
12,201 
12,726 
11,542 
10,504 
13,025 
10,899 
12,537 
9.770 

144,177 

8,586 
10,573 
11,388 
9,396 
10,914 
11,459 
10,803 
10,607 
13,373 
9,305 
8,788 
8,301 

123,493 

(Continued) 
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Table 8 (Continued) 

Japanese Industrial Robot Production 
(Millions of Yen) 

Ye»y 

1987 

Month 

JAN 
FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 

YTD Total 

Source: 

Production 

7,163 
8,373 
10,039 
8,801 
8,350 
8,471 
9,570 
8.780 

25,575 

MITI 
Dataquest 
February 1988 
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Table 9 

Japanese Telephone Production 
(Thousands of Units, Millions of Yen) 

Year 

1983 

Total 

1984 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 

• MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

293 
316 
388 
419 
384 
435 
408 
352 
363 
460 
462 
428 

4,708 

455 
470 
565 
541 
510 
511 
517 
499 
453 
397 
349 
331 

Production 
(Yen) 

3,650 
4,226 
5,341 
4,822 
4,168 
5,032 
4,456 
4,284 
4,762 
5,336 
5,561 
4.771 

56,409 

5,589 
5,413 
6,078 
6,345 
6,891 
6,642 
6,546 
6,517 
6,899 
5,652 
4,877 
5.094 

Inventory 
(Units) 

421 
464 
518 
471 
477 
532 
512 
470 
499 
573 
578 
594 

594 

627 
689 
711 
689 
644 
620 
638 
682 
763 
861 
924 
879 

Shipments 
(Units) 

N/A 
273 
334 
466 
378 
380 
428 
394 
334 
386 
457 
412 

N/A 

422 
408 
543 
563 
555 
535 
499 
455 
372 
299 
286 
376 

Total 5,598 72,543 879 5,313 

N/A = Not Avai lable 

(Continued) 
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Table 9 (Continued) 

Japanese Teleidione Prodiu:tion 
(Thousands of Units, Millions of Yen) 

Year 

1985 

Total 

1986 

'4' 

Total 

Month 

JAN 
FEB 
MAR 
APS 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units^ 

450 
471 
701 
588 
722 
882 
850 
769 
875 
701 
643 
§73 

8,325 

579 
693 
708 
588 
626 
695 
675 
560 
630 
678 
542 
703 

7,677 

Production 
{Y?n) 

6,263 
6,858 
8,304 
7,406 
8,485 
10,230 
10,087 
9,045 
8,872 
9,039 
7,238 
8.475 

100,302 

7,278 
8,971 
11,000 
9,174 
10,471 
10,132 
9,338 
6,471 
7,593 
8,365 
6,093 
7.320 

102,206 

Inventory 
(Units) 

941 
940 
824 
709 
753 
846 

1,002 
1,067 
1,171 
1,330 
1,389 
1,331 

1,331 

1,340 
1,482 
1,269 
1,278 
1,312 
1,353 
1,325 
1,175 
1,048 
1,108 
1,093 
1,143 

1,143 

Shipments 
(Units) 

388 
472 
817 
703 
678 
789 
694 
704 
771 
542 
584 
731 

7,873 

570 
551 
921 
579 
592 
654 
703 
710 
757 
618 
557 
653 

7,865 

(Continued) 
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Table 9 (Continued) 

Japanese Telephone Production 
(Thousands of Units, Millions of Yen) 

Year 

1987 

YTD 

Month 

JAN 
FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 

Total 

Production 
(Units) 

555 
621 
744 
781 
815 
736 
849 
691 

5,792 

Production 
(Yen) 

6,010 
8,738 
12,034 
10,076 
9,872 
9,563 
10,065 
8.817 

75,175 

Inventory 
(Units) 

1,142 
1,110 
1,026 
1,047 
1,111 
1,168 
1,215 
1,145 

1,145 

Shipments 
(Units) 

556 
653 
828 
750 
751 
679 
802 
761 

5,790 

Source: MITI 
Dataquest 
February 1988 
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Table 10 

Japanese Production of Color Televisions* 
(Thousands of Units, Millions of Yen) 

Year 

1983 

Total 

1984 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

793 
911 

1,041 
1,070 
1,015 
1,012 
1,014 
857 

1,083 
1,109 
1,243 
1.224 

12,372 

922 
1,103 
1,147 
1,331 
1,095 
1,234 
1,215 
998 

1,207 
1,335 
1,441 
1.450 

14,478 

Production 
(Ten) 

45,864 
49,681 
55,259 
57,963 
53,721 
54,369 
55,362 
45,110 
58,024 
59,938 
66,892 
66.041 

668,224 

47,063 
56,510 
58,999 
67,408 
56,256 
62,091 
60,618 
49,459 
62,052 
70,105 
76,678 
75,594 

742,833 

Inventory 
(Units) 

989 
1,018 
959 
926 
933 

1,005 
977 
949 
875 
839 
779 
661 

661 

755 
834 

. 786 
850 
398 
982 

1,012 
1,018 
1,001 
1,038 
1,021 
917 

917 

Shipments 
(Units) 

N/A 
882 

1,100 
1,103 
1,008 
940 

1,042 
885 

1,157 
1,145 
1,303 
1.342 

N/A 

828 
1,024 
1,195 
1,267 
1,047 
1,150 
1,185 
992 

1,224 
1,298 
1,458 
;,554 

14,222 

*Prior to 1986, data include color television sets only; from 1986, data 
include color television sets and kits. 

N/A = Not Available / 

(Continued) 
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Table 10 (Continued) 

Japanese Production of Color Televisions'* 
(Thousands of Units, Millions of Yen) 

Year 

1985 

Total 

1986 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

1,120 
1,370 
1,359 
1,571 
1,386 
1,588 
1,546 
1,239 
1,437 
1,473 
1,422 
1.369 

16,880 

915 
1,134 
1,172 
1,232 
1,035 
1,101 
1,122 
895 

1,229 
1,236 
1,327 
1,411 

13,809 

Production 
(Xen) 

56,873 
69,504 
71,000 
78,478 
70,280 
79,614 
77,073 
62,820 
74,804 
78,221 
78,761 
74.815 

872,243 

49,091 
59,615 
61,541 . 
63,863 
52,921 
55,933 
55,932 
45,361 
63,873 
66,112 
74,097 
75.433 

723,772 

Inventory 
(Units) 

932 
1,085 
1,013 
1,024 
1,193 
1,350 
1,379 
1,291 
1,201 
1,226 
1,164 
997 

997 

1,102 
1,199 
1,123 
1,218 
1,207 
1,235 
1,238 
1,213 
1,172 
1,273 
1,199 
1,051 

1,051 

Shipments 
(Units) 

1,105 
1,216 
1,432 
1,560 
1,217 
1,431 
1,517 
1,327 
1,527 
1,448 
1,484 
1.536 

16,800 

810 
1,037 
1,248 
1,137 
1,046 
1,073 
1,119 
920 

1,270 
1,135 
1,401 
1.559 

13,755 

*Prior to 1986, data include color television sets only; from 1986, data 
include color television sets and kits. 

(Continued) 
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Table 10 (Continued) 

Japanese Production of Color Televisions* 
(Thousands of Units, Millions of Yen) 

Year 

1987 

YTD Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

Production 
(Vnits) 

898 
1,199 
1,217 
1,238 
1,131 
1,187 
1,194 
977 

9,041 

Production 
fYen) 

46,424 
57,398 
63,400 
63,272 
57,861 
62,773 
64,592 
48.393 

464,113 

Inventory 
(Units) 

1,096 
1,181 
1,017 
1,052 
957 
995 

1,079 
1,077 

1,077 

Shipments 
(Units) 

853 
1,114 
1,381 
1,203 
1,226 
1,149 
1,110 
979 

9,015 

*Prior to 1986, data include color television sets only; from 1986, data 
include color television sets and kits. 

Source: MITI 
Dataquest 
February 1988 
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Table 11 

Japanese Word Processor Production 
(Units, Millions of Yen) 

Year 

1983 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

4,826 ' 
5,708 
7,072 
8,560 
8,504 
9,551 
8,375 
8,488 

11,046 
8,583 
8,132 
7.514 

Production 
(Yen) 

3,967 
4,866 
5,651 
6,065 
5,579 
7,068 
6,863 
6,529 
7,541 
5,962 
5,493 
5.419 

Inventory 
(Units) 

4,401 
4,477 
3,755 
5,310 
8,660 
9,996 
9,493 

10,588 
11,895 
13,695 
14,328 
13,963 

Shipments 
(Units) 

N/A 
5,632 
7,794 
7,005 
5,154 
8,215 
8,878 
7,393 
9,739 
6,783 
7,499 
7.879 

Total 96,359 71,003 13,963 N/A 

1984 

Total 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

7,836 
10,921 
13,074 
9,905 
11,461 
14,162 
21,728 
20,822 
22,757 
24,362 
25,673 
27.919 

210,620 

4,794 
6,872 
7,173 
4,988 
5,675 
7,063 
9,490 
8,033 
7,882 
6,992 
8,635 
7.607 

85,204 

14,845 
14,420 
9,098 
8,429 
8,374 
9,074 

10,194 
7,888 
9,275 

13,101 
15,823 
20,427 

20,427 

6,954 
11,346 
18,396 
10,574 
11,516 
13,462 
20,608 
23,128 
21,370 
20,536 
22,951 
23.315 

204,156 

N/A = Not Available 

(Continued) 
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Table 11 (Continued) 

Japanese Word Processor Production 
(Units, Millions of Yen) 

Year 

1985 

Total 

1986 

Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

39,642 
39,712 
30,283 
33,106 
43,356 
65,243 
95,227 
87,022 
104,986 
135,775 
208,772 
195,051 

1,078,775 

94,495 
92,491 
172,590 
153,348 
207,180 
203,830 
206,626 
161,464 
153,593 
149,769 
205,938 
245.746 

2,047,070 

Production 
(Yen) 

8,384 
8,914 
7,368 
8,175 
8,898 
10,429 
11,796 
11,855 
13,602 
13,816 
16,676 
14,?97 

134,810 

7,862 
9,591 
14,796 
13,379 
16,896 
17,285 
18,334 
14,194 
13,874 
13,108 
16,016 
18-607 

173,942 

Inventory 
(Units) 

31,756 
43,321 
30,940 
29,302 
31,707 
42,055 
54,374 
76,989 
77,369 
94,457 
124,530 
165,515 

165,515 

162,277 
135,567 
114,341 
107,574 
144,063 
163,598 
192,205 
212,437 
186,881 
201,352 
192,880 
196,444 

196,444 

Shipments 
(Units) 

28,313 
28,147 
42,664 
34,744 
40,951 
54,895 
82,908 
64,407 
104,606 
118,687 
178,699 
154,666 

933,687 

97,733 
119,201 
193,816 
160,115 
170,691 
184,295 
178,019 
141,232 
179,149 
135,298 
214,410 
242,182 

2,016,141 

(Continued) 
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Table 11 (Continued) 

Japanese Word Processor Production 
(Units, Millions of Yen) 

Year 

1987 

YTD Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

Production 
(Units) 

133,941 
135,966 
177,849 
129,749 
149,776 
218,416 
181,676 
131.941 

1,259,314 

Production 
(Yen) 

10,588 
11,809 
14,931 
13,607 
14,493 
20,192 
17,258 
13,897 

116,775 

Inventory Shipments 
(Units) 

218,870 
207,225 
148,692 
133,378 
122,225 
118,490 
141,974 
157,582 

157,582 

Source: 

(Units) 

111,515 
147,611 
236,382 
145,063 
160,929 
222,151 
158,192 
116.333 

1,298,176 

MITI 
Dataquest 
February 1988 
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Table 12 

Japanese VCR Production 
(Units, Millions of Yen) 

Year 

1983 

Total 

1984 

Total 

Month 

JAN 
FEB 
MAS 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(UAits) 

970,141 
1,123,885 
1,257,490 
1,445,918 
1,341,733 
1,530,443 
1,665,841 
1,476,613 
1,795,101 
1,787,398 
1,865,750 
1,956-253 

18,216,566 

1,509,883 
1,936,156 
1,941,339 
2,283,315 
1,869,589 
2,407,047 
2,518,055 
2,075,398 
2,712,108 
2,595,312 
2,813,265 
2.462-120 

27,123,587 

Production 
(?9n) 

88,052 
99,918 
109,553 
121,048 
112,301 
127,761 
136,230 
118,478 
145,093 
143,611 
153,857 
157.989 

1,513,991 

120,695 
155,820 
151,344 
173,844 
139,486 
173,609 
186,449 
150,492 
193,508 
186,505 
206,481 
181.686 

2,019,919 

Inventory 
fUnits) 

691,996 
674,209 
659,858 
716,304 
736,837 
799,660 
811,712 
768,175 
761,331 
701,622 
658,648 
638,184 

638,184 

737,736 
926,897 
954,152 

1,101,119 
994,547 

1,185,712 
1,399,921 
1,372,334 
1,486,474 
1,437,336 
1,381,296 
1,419,648 

1,419,648 

Shipments 
(Units) 

N/A 
1,141,672 
1,271,841 
1,389,472 
1,321,200 
1,467,620 
1,653,789 
1,520,150 
1,801,945 
1,847,107 
1,908,724 
1.976,717 

N/A 

1,410,331 
1,746,995 
1,914,084 
2,136,348 
1,976,161 
2,215,882 
2,303,846 
2,102,985 
2,597,968 
2,644,450 
2,869,305 
2.423.768 

26,342,123 

N/A 3 Not Available 

(Continued) 
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Table 12 (Continued) 

Japanese VCR Production 
(Units, Millions of Yen) 

Year 

1985 

T o t a l 

1986 

T o t a l 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

Production 
(Units) 

1,941,039 
2,358,339 
2,168,686 
2,469,808 
2,260,496 
2,616,556 
2,626,883 
2,203,312 
2,490,788 
2,429,833 
2,436,352 
2.392.822 

28,394,914 

1,883,428 
2,438,214 
2,603,731 
2,832,169 
2,729,889 
3,109,708 
3,033,007 
2,415,795 
2,805,777 
2,631,070 
2,472,261 
2.328.826 

31,283,875 

Production 
(Yen) 

129,653 
159,198 
143,507 
159,421 
148,642 
169,165 
168,167 
135,906 
153,688 
150,007 
143,055 
141.197 

1,801,606 

104,123 
133,497 
139,053 
145,568 
138,038 
151,926 
143,929 
117,924 
135,309 
125,112 
127,035 
117.807 

1,579,321 

Inventory 
(Units) 

1,335,559 
1,501,902 
1,408,740 
1,534,057 
1,672,807 
1,824,721 
1,931,635 
1,928,734 
1,531,541 
1,432,464 
1,410,027 
1,453,785 

1,453,785 

1,073,670 
1,163,748 
1,028,392 
1,327,678 
1,457,525 
1,647,772 
1,738,352 
1,573,485 
1,204,850 
1,059,918 
1,114,414 
1,083,022 

1,083,022 

Shipments 
(Units) 

2,025,028 
2,192,096 
2,261,848 
2,344,491 
2,121,745 
2,464,642 
2,519,969 
2,206,213 
2,887,981 
2,528,910 
2,458,789 
2.349.064 

28,360,777 

2,263,543 
2,348,136 
2,739,087 
2,532,883 
2,600,042 
2,919,461 
2,942,427 
2,580,662 
3,174,412 
2,776,002 
2,417,765 
2.360.218 

31,654,638 

(Continued) 
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Table 12 (Continued) 

Japanese VCR Production 
(Units, Millions of Yen) 

Year 

1987 

YTD Total 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 

Production 
(Units) 

1,717,426 
2,183,558 
2,512,310 
2,259,006 
2,099,589 
2,448,561 
2,496,457 
2.065,245 

17,782,152 

Production 
(Y^n) 

80,633 
97,005 
106,001 
92,567 
88,063 
104,774 
109,387 
95,eie 

764,046 

Inventory 
(Units) 

1,082,788 
1,280,286 
1,192,179 
1,501,318 
1,470,638 
1,533,108 
1,718,038 
1,531,796 

153,796 

Source: 

Shipments 
(Units) 

1,717,660 
1,986,060 
2,600,417 
1,949,867 
2,130,269 
2,386,091 
2,311,527 
2.251.487 

17,333,662 

MITI 
Dataquest 
February 1988 
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Monthly Electronic Equipment Production 

Figure 1 

Japanese Calculator Production and Inventory 
Millions of Units 

'''i I I I I 1 I I I 1 1 I 1 1 1 I i I 1 I 1 1 I I I I I I I J 1 I I I I I I I I I I I I I 1 I ! I I I 

1 9 8 3 1 9 3 4 1 9 3 5 1 9 8 6 1 9 8 7 

Source: Dataquest 
February 198S 

Figure 2 

Japanese Calciilator Production and Shipments 
Millions of Units 
9 

• Production 
• Shipments 

I 1 1 I I I I I I I I I I I I 1 I I I r 1 I I I I I I I I r I I I I I I I I t I' I I I I I I I I ' I r I I I I I 

1983 1984 1985 1986 1987 

Source: Dataqueii 
februar/ 198 
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Figure 3 

Japanese Calculator Production Value 
Billions of Yen 
17 

13S3 igs4 1385 1986 1937 

Source! Dauqueii 
Ftbruary 19SS 

Figure 4 

Japanese Cc^ier Production and Inventory 
Thousands of Units 
300-

Sourcc; Datsqucjt 
February I9as 
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Monthly Electronic Equipment Production 

Figure 5 

Japanese Copier Production and Shipments 
Thousands 
280-

of Units 

I I I 1 I I M I I I 1 I I L i I r' 1 I I I 1 1 1 t I I 1 I I I I I 1 r I I 1 I I I 1 I 1 r 1 1 1 1 I 

1984 1985 1966 1987 

Source; Dataquest 
February 19S8 

Billions of Yen 
60 

Figure 6 

Japanese Copier Production Value 

Source; Dataquest 
February 1988 
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Figure 7 

Japanese Computer Storage Equipment Unit Production 
Billions of Yen 

Source; Daiaquesc 
February 198S 

Figure 8 

Japanese Digital Audio Disk Player Production and Inventory 
Thousands of Units 

1S»4 
Source: Dataquest 

February 1988 
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Monthly Electronic Equipment Production 

Figure 9 

Japanese Digital Audio Disk Player Production and Shipments 
Thousands of Units 

1 I I I 1 I 1 I I I 1 I I ] I 1 1 1 I ' i n ' 

Source: Dataquest 
February 19SS 

Figure 10 

Japanese Digital Audio Disk Player Production Value 
Billions of Yen 

20-

15-

tQ-

Source: Dataquest 
February 198S 
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Figure 11 

Japanese Facsimile Machine Production Value 
Billions of Yen 
35-r 

° ] I r i r i 11111 111 1111 n 111111 11111111111II11111 M 111 11111111II11 I 11111 r 
1982 1983 19S4 1965 1366 1387 

Source: Dataquesl 
February 198 

Figure 12 

Japanese Facsimile Machine Unit Production 
Thousands 
240-r 

of Units 

Source: Dataquesl 
February 1988 
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Thousands 
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Monthly Electronic Equipment Production 

Figure 13 

Japanese Microwave Oven Production and Inventory 
of Units 

Source: Dat^iqusjt 
February 19SS 

Figure 14 

Japanese Microwave Oven Production and Shipments 
Millions of Units 
1000-T 

SourCE; Daiaquc!! 
February 19S8 
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Billions 
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Monthly Electronic Equipment Production 

Figure 15 

Japanese Microwave Oven Production Value 
of Yen 

Source: Dataqucit 
February 19S3 

Figure 16 

Japanese Personal Computer Production Value 
Billions of Yen 
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1987 

Source: Dalaquest 
February 1988 

JSAM © 1988 Dataquest Incorporated February 45 



Monthly Electronic Equipment Production 

Figure 17 

Japanese Personal Computer Unit Production 
Thousands of Units 

I I ' I [ I I I I 1 
1384 
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1 9 3 5 1 9 3 6 1 9 8 7 

I ' T 11—{ 

Source; Dataquest 
February 1988 

Figure 18 

Japanese Industrial Robot Production Value 
Billions of Yen 

Source: Dataquest 
February 19S8 
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Monthly Electronic Equipment Production 

Figure 19 

Japanese Telephone Production and Inventory 
of Units 

tS83 
Source: Dataquest 

February 19S8 

Figure 20 

Japanese Telephone Production and Shipments 
Millions of Units 

1.00-
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1 9 8 5 1 9 6 6 1 9 8 7 

Source: Dataquest 
February 1988 
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Figure 21 

Japanese Telephone Production Value 
Billions of Yen 
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Source: Dataquest 
February I9S 

Figure 22 

Japanese Color Television Production and Inventory 
Millions of Units 

Source: Dataquest 
February 19S 
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Figure 23 

Japanese Color Television Production and Shipments 
Millions of Units 
1.7. 

r r r r 
1983 

Source: Dataquest 
February 19S8 

Figure 24 

Japanese Color Television Production Value 
Billions 
8 0 T 

of Yen 

Source: Dataquest 
February 1988 
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Monthly Electronic Equipment Production 

Figure 25 

Japanese Word Processor Production and Inventory 
Thousands of Units 

1983 
Source; Dataquest 

February 19SS 

Figure 26 

Japanese Word Processor Production and Shipments 

Thousands of Units 

Source: Dataquest 
February L9S3 
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Figure 27 

Japanese Word Processor Production Value 
Billions of Yen 

1383 

Source: Dataquest 
February 198 

Figure 28 

Japanese VCR Production and Inventory 
Millions of Units 

0^ 

Production 
Inventory 
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1983 1ftW. m^ •ISia* 1|*7' 
Source: Dataqueit 

February 19S3 
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Figure 29 

Japanese VCR Production and Shipments 
Millions of Units 

2,a-

1-8-t 
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Source: Dataquest 
February 19SS 
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2ia 

Figure 30 

Japanese VCR Production Value 
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Database Analysis 

INTRODUCTION 

As mentioned throughout this binder, semiconductor consumption by application market is 
estimated by applying inpu^output ratios to die equipment forecast. A summary of this model is 
presented in the following tables: 

Yen-to-DoUar Exchange Rates (Table 1) 

Japanese Electronic Equipment Forecast (Table 2 and Table 3) 

Estimated Input/Ou^ut Ratio by Application Market (Table 4) 

Japanese Semiconductor Consumption (Table 5 and Table 6) 

Estimated Japanese Semiconductor Consumption by Application Market (Table 7) 

n the JSAM database, input/output ratios are estimated by each of the detailed equipment 
types—^more than 60 are tracked. These detailed input/output ratios are available to our clients on 
an inquiry basis. 

Year 

1988 
1989 
1990 

Table I 

Yen-to-DoIlar 

Source: Dataqueit (June 1990) 

Exchange 

Yen 

130 
138 

Rates 

per US$1 

149 (preliminary) 

JSAM ©1990 Dataquest Incorporated June 
0006965 
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Table 4 

Estimated Input/Output Ratio by Application Market 
(Percentage) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 
Communications 

Customer Premises 
Public Telecom 
Radio 
Broadcast and 

Studio 
Subtotal 

Industrial 
Instrumentation 
Manufacturing 

Systems 
Medical 
Others 

Subtotal 
Consumer 

Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 
Transportation 

Total 

E 
1988 

26.3% 
14.6% 
24.7% 
17.4% 
13.7% 
20.5% 

14.0% 
12.2% 
17.3% 
10.0% 

14.4% 

19.8% 
6.1% 

6.6% 
3.5% 
8.9% 

18.9% 
16.7% 
7.4% 
3.3% 

11.4% 
6.2% 

13.7% 

E 
1989 

27.2% 
14.7% 
27.4% 
19.5% 
13.7% 
21.7% 

14.4% 
16.5% 
18.6% 
11.8% 

16.0% 

21.5% 
5.9% 

8.1% 
4.1% 
9.6% 

19.9% 
17.3% 
7.4% 
3.3% 

11.7% 
6.3% 

14.5% 

F 
1990 

24.8% 
14.5% 
28.4% 
20.3% 
14.6% 
21.2% 

13.9% 
16.6% 
19.4% 
13.9% 

16.0% 

21.9% 
5.6% 

8.8% 
4.4% 
9.6% 

21.9% 
17.5% 
8.8% 
3.7% 

12.5% 
6.7% 

14.8% 

F 
1991 

26.8% 
16.3% 
28.6% 
23.0% 
.17.5% 
23.3% 

15.1% 
18.0% 
21.2% 
14.7% 

17.5% 

24.1% 
6.7% 

10.2% 
5.3% 

11.0% 

24.8% 
19.4% 
9.6% 
4.0% 

13.7% 
7.2% 

16.3% 

F 
1992 

30.5% 
18.8% 
32.0% 
25.2% 
19.7% 
26.4% 

17.5% 
20.4% 
23.6% 
21.6% 

20.0% 

27.0% 
7.3% 

11.4% 
5.6% 

12.0% 

28.6% 
21.4% 

9.9% 
4.3% 

14.9% 
7.8% 

18.2% 

F 
1993 

35.2% 
21.9% 
34.5% 
30.9% 
23.6% 
30.6% 

20.8% 
23.5% 
26.2% 
28.2% 

23.2% 

31.6% 
9.2% 

14.2% 
6.6% 

14.4% 

29.4% 
25.1% 
12.0% 
5.2% 

17.2% 
9.1% 

21.3% 

F 
1994 

36.9% 
23.9% 
36.0% 
32.5% 
27.0% 
32.7% 

21.2% 
23.6% 
26.8% 
29.4% 

23.6% 

33.8% 
9.9% 

16.0% 
7.6% 

15.7% 

30.5% 
26.2% 
12.8% 
5.4% 

17.8% 
9.4% 

22.5% 
Source: D^aquest (June 1990) 
E = Estimates F => Forecast 
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Table 7 

Estimated Japanese Semiconductor Consumption by Application Market 
(Percentage of Total Yen) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

21.1% 
6.0 
6.9 
5.9 
4.6 

44.6% 

5.9% 
3.2 
4.9 
0.3 

14.3% 

4.6% 
1.8 
1.4 
0.8 

8.6% 

5.6% 
17.1 
3.1 
2.5 

28.3% 

4.3% 

100.0% 

E 
1989 

23.5% 
5.8 
6.7 
6.0 
4.5 

46.5% 

5.9% 
3.4 
4.7 
0.3 

14.3% 

4.9% 
2.0 
1.5 
0.9 

9.3% 

5.1% 
15.5 
2.9 
2.1 

25.6% 

4.3% 

100.0% 

F 
1990 

22.9% 
5.8 
6.7 
6.2 
4.6 

46.1% 

5.9% 
3.3 
4.9 
0.3 

14.5% 

4.8% 
2.0 
1.6 
1.0 

9.4% 

4.9% 
15.4 
3.0 
2.2 

25.5% 

4.5% 

100.0% 

F 
1991 

23.0% 
5.9 
6.7 
6.4 
4.9 

46.9% 

5.9% 
3.2 
5.0 
0.3 

14.4% 

4.9% 
2.1 
1.7 
1.1 

9.8% 

4.5% 
14.9 
2.9 
2.1 

24.4% 

4.4% 

100.0% 

F 
1992 

23.9% 
6.1 
6.6 
6.5 
4.9 

47.9% 

6.0% 
3.1 
5.0 
0.4 

14.5% 

4.9% 
2.2 
1.8 
1.1 

9.9% 

4.1% 
14.4 
2.7 
2.0 

23.3% 

4.4% 

100.0% 

F 
1993 

24.8% 
6.2 
6.0 
6.9 
5.1 

49.0% 

6.1% 
3.0 
5.0 
0.4 

14.6% 

4.9% 
2.3 
1.9 
1.1 

10.2% 

3.3% 
13.8 
2.7 
2.0 

21.8% 

4.4% 

100.0% 

F 
1994 

25.2% 
6.4 
5.9 
7.1 
5.2 

49.8% 

6.1% 
2.9 
5.1 
0.4 

14.6% 

4.9% 
2.3 
2.0 
1.2 

10.4% 

2.9% 
13.3 
2.7 
2.0 

20.9% 

4.3% 

100.0% 
E = Estimates 
F = Forecast 
Note: Cohinms may not add to totals sbown because of rounding. 
Source: D^aquest (June 1990) 
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ANALYSIS 

Analyzing Japanese electronic equipment production in conjunction with Japanese semicon
ductor consumption highlights many key trends in the Japanese electronics market. 

Historically, the Japanese semiconductor market has closely followed Japanese electronic 
equipment production. Dataquest believes that this relationship will hold true throughout the 
forecast period from 1990 through 1994 (see Figure 1). However, changes in semiconductor 
consumption growth rates from year to year tend to outpace those of equipment production for the 
following reasons: 

• Pervasiveness of semiconductors in equipment 

• Inventory buildup and reduction 

• Semiconductor price increases/decreases due to dramatic changes in supply and demand 

A prime example of these factors coming into play to make semiconductor consumption 
dramatically outpace equipment production occurred in 1984. Growth in the 1984 computer market 
caused manufacturers to hoard semiconductors (microprocessors and memories) that were in short 
supply, pushing semiconductor prices up throughout the world. In 1985, growth did not meet 
equipment manufacturers' expectations. This situation forced equipment manufacturers to produce 
equipment, using the excess semiconductor inventories built up in 1984. Consequently, semicon
ductor consumption was pushed below 1984 levels. 

Figure 1 

Comparison of Japanese Semiconductor 
Consumption and Electronic Equipment Production 

Percent Change 
40-r 

30-

Se ml conductor Consumption 

Electronic Equipment Production 

-10 
1985 1987 

Source: Dataquest (June 1990) 

1989 1991 1993 
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Looking toward the future, Dataquest believes that 1990 will be a moderate year for Japanese 
equipment manufacturers and semiconductor vendors. Electronic equipment is expected to grow 
3.8 percent, and semiconductor consumption is forecast to grow 5.4 percent. Dataquest expects the 
following factors to foster this growth: 

• Japanese equipment manufacturers will continue to develop demand for their products in 
Japan. 

• Japanese equipment manufacturers will continue to move into higher-growth noncon-
sumer product areas. 

The composition of Japanese electronic equipment production continues to change dramatical
ly. Japanese equipment manufacturers have been moving away from the low-end consumer 
electronics markets and moving toward information processing-related industries: computers, 
printers, computer storage, and communications. 

Dataquest believes that this trend of moving away from low-end consumer elecfronics 
markets will continue through the 1990s, as manufacturers move consumer electronics production 
offshore and focus on developing the Japanese demand for information-processing products. 
Figure 1 shows a comparison of the Japanese semiconductor consumption and electronic equip
ment production from 1985 through 1994. Figures 2 and 3 show electronic equipment production 
by application market in 1989 and 1994, respectively, and Figures 4 and 5 show semiconductor 
consumption by appUcation market for the same years. 

Figure 2 

1989 Japanese Electronic Equipment Production 

Communications 
13.0% 

Source: Dataquest (June 1990) 

Source: Datacpiest (June 1990) 
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(XX)6965 



Database Analysis 

Figure 3 

1994 Japanese Electronic Equipment Production Forecast 

Communications 
13.9% 

Source: Dataquest (June 1990) 

Figure 4 

1989 Japanese Semiconductor Consumption 
by Application Marlcet 

Communications 
14.3% 

Transportation 
4.3% 

Source: Dataquest (June 1990) 
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Figure 5 

Forecast of 1994 Japanese Semiconductor Consumption 
by Application Market 

Communications 
14.6% 

Transportation 
4.3% 

Source: Dataquest (June 1990} 

Tables 8 through 34 present the estimated Japanese consumption figures by application 
markets. The first two columns (1988 and 1989) are estimates, whereas the last six columns are 
projected figures and compound annual growth rates (CAGRs) ft-om 1989 through 1994. 
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Table 8 

Estimated Japanese IC Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Conmiunications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

533 
129 
138 
110 
90 

1,000 

121 
57 
94 

5 

277 

91 
38 
27 
16 

172 

108 
356 

65 
38 

566 

80 

2,096 

677 
142 
151 
132 
104 

1,206 

139 
71 

105 
7 

322 

111 
48 
35 
20 

214 

113 
365 

70 
36 

584 

94 

2,419 
E = Estiniates 
F = Forecast 
Note: Columns may not add to totals shown because of rounding. 
Source: Dataquest (June 1990) 

690 
146 
161 
141 
110 

1,248 

145 
73 

114 
8 

340 

113 
51 
39 
22 

225 

113 
383 

78 
38 

612 

101 

2,526 

805 
169 
188 
171 
135 

1,468 

169 
83 

134 
8 

394 

134 
62 
49 
29 

274 

119 
433 

88 
45 

685 

116 

2,937 

1,016 
212 
229 
212 
166 

1,835 

211 
98 

164 
12 

485 

161 
76 
62 
37 

335 

135 
516 
97 
54 

801 

140 

3,596 

1,323 
278 
257 
291 
223 

2,372 

273 
122 
210 

16 

621 

207 
107 
85 
47 

446 

134 
624 
126 
69 

953 

181 

4,573 

1,469 
317 
279 
330 
253 

2,648 

299 
128 
236 

19 

682 

227 
116 
98 
56 

497 

130 
656 
133 
74 

993 

198 

5,018 

16.8% 
17.5% 
13.0% 
20.1% 
19.5% 

17.0% 

16.5% 
12.5% 
17.5% 
23.5% 

16.2% 

15.4% 
19.2% 
22.9% 
23.5% 

18.4% 

2.9% 
12.5% 
13.6% 
15.6% 

11.2% 

16.0% 

15.7% 

12 ©1990 Dataquest Incorporated June JSAM 
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Table 9 

Estimated Japanese IC Consumption by Application Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and 

Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing 

Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

4,097 
993 

1,059 
849 
696 

7,694 

933 
436 
721 

42 

2,132 

699 

295 
208 
125 

1,327 

831 
2,735 

497 
292 

4,354 

617 

16,124 

E 
1989 

4,903 
1,027 
1,097 

959 
754 

8,739 

1,009 
514 
764 

48 

2,334 

804 

349 
254 
141 

1,548 

817 
2,642 

510 
260 

4,229 

682 

17,532 

F 
1990 

4,631 
980 

1,081 
946 
738 

8,376 

973 
490 
765 

54 

2,282 

758 

342 
262 
148 

1,510 

758 
2,570 

523 
255 

4,107 

678 

16,953 

F 
1991 

5,403 
1,134 
1,262 
1,148 

906 

9,852 

1,134 
557 
899 

54 

2,644 

899 

416 
329 
195 

1,839 

799 
2,906 

591 
302 

4,597 

779 

19,711 

F 
1992 

6,819 
1,423 
1,537 
1,424 
1,115 

12,317 

1,416 
658 

1,101 

77 

3,252 

1,081 

507 
418 
245 

2,250 

903 
3,461 

649 
361 

5,374 

942 

24,135 

F 
1993 

8,879 
1,866 
1,725 
1,953 
1,497 

15,919 

1,832 
819 

1,409 

107 

4,168 

1,389 

718 
570 
315 

2,993 

899 
4,188 

846 
463 

6,396 

1,215 

30,691 

F 
1994 

9,859 
2,128 
1,872 
2,215 
1,698 

17,772 

2,007 
859 

1,584 

128 

4,577 

1,523 

779 
658 
376 

3,336 

872 
4,403 

893 
497 

6,664 

1,329 

33,678 

CAGR 
1989-1994 

15.0% 
15.7% 
11.3% 
18.2% 
17.6% 

15.3% 

14.7% 
10.8% 
15.7% 

21.7% 

14.4% 

13.6% 

17.4% 
21.0% 
21.6% 

16.6% 

1.3% 
10.8% 
11.8% 
13.8% 

9.5% 

14.3% 

13.9% 
E = Estimates 
F = Forecast 
Note: Cohums may not add to totals sbown because of roundmg. 
Source: Dataquest (June 1990) 
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Table 10 

Estimated Japanese IC Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

25.4% 
6.2 
6.6 
5.3 
4.3 

47.7% 

5.8% 
2.7 
4.5 
0.3 

13.2% 

4.3% 
1.8 
1.3 
0.8 

8.2% 

5.2% 
17.0 
3.1 
1.8 

27.0% 

3.8% 

100.0% 

E 
1989 

28.0% 
5.9 
6.3 
5.5 
4.3 

49.8% 

5.8% 
2.9 
4.4 
0.3 

13.3% 

4.6% 
2.0 
1.4 
0.8 

8.8% 

4.7% 
15.1 
2.9 
1.5 

24.1% 

3.9% 

100.0% 

F 
1990 

27.3% 
5.8 
6.4 
5.6 
4.4 

49.4% 

5.7% 
2.9 
4.5 
0.3 

13.5% 

4.5% 
2.0 
1.5 
0.9 

8.9% 

4.5% 
15.2 
3.1 
1.5 

24.2% 

4.0% 

100.0% 

F 
1991 

27.4% 
5.8 
6.4 
5.8 
4.6 

50.0% 

5.8% 
2.8 
4.6 
0.3 

13.4% 

4.6% 
2.1 
1.7 
1.0 

9.3% 

4.1% 
14.7 
3.0 
1.5 

23.3% 

3.9% 

100.0% 

F 
1992 

28.3% 
5.9 
6.4 
5.9 
4.6 

51.0% 

5.9% 
2.7 
4.6 
0.3 

13.5% 

4.5% 
2.1 
1.7 
1.0 

9.3% 

3.7% 
14.3 
2.7 
1.5 

22.3% 

3.9% 

100.0% 

F 
1993 

28.9% 
6.1 
5.6 
6.4 
4.9 

51.9% 

6.0% 
2.7 
4.6 
0.3 

13.6% 

4.5% 
2.3 
1.9 
1.0 

9.8% 

2.9% 
13.6 
2.8 
1.5 

20.8% 

4.0% 

100.0% 

F 
1994 

29.3% 
6.3 
5.6 
6.6 
5.0 

52.8% 

6.0% 
2.6 
4.7 
0.4 

13.6% 

4.5% 
2.3 
2.0 
1.1 

9.9% 

2.6% 
13.1 
2.7 
1.5 

19.8% 

3.9% 

100.0% 

B = Estimates 
F = Forecast 
Note: Columns may not add to totals shown because of rounding. 
Souice: Dataquest (June 1990) 
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Table 11 

Estimated Japanese Bipolar Logic Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

77 
22 
13 
15 
8 

135 

10 
5 

13 
1 

28 

13 
5 
3 
1 

22 

0 
2 
2 
3 

7 

10 

83 
24 
14 
16 
9 

146 

12 
5 

15 
0 

33 

16 
6 
4 
1 

27 

0 
3 
2 
3 

8 

12 

Total 203 226 
E = Estmiates 
F s F<»ecast 
Note: Columns may not add to totals shown because of lounding. 
Source: Dataquest (June 1990) 

74 
21 
12 
14 
8 

129 

11 
4 

14 
0 

29 

13 
5 
4 
1 

23 

0 
2 
2 
2 

6 

11 

198 

77 
22 
12 
15 

. 9 

135 

12 
4 

15 
0 

31 

14 
5 
5 
2 

26 

0 
2 
2 
2 

6 

12 

210 

86 
23 
13 
15 
8 

145 

12 
5 

17 
0 

34 

14 
6 
4 
2 

25 

0 
2 
2 
2 

5 

10 

220 

87 
24 
13 
16 
8 

148 

13 
5 

18 
0 

36 

15 
6 
5 
2 

28 

0 
3 
2 
2 

7 

11 

230 

85 
23 
13 
14 
8 

143 

11 
5 

17 
0 

33 

15 
7 
6 
2 

30 

0 
2 
1 
1 

4 

10 

220 

0.5% 
(0.8%) 
(1.5%) 
(2.6%) 
(2.3%) 

(0.4%) 

(1.7%) 
(0.8%) 
2.5% 

(100.0%) 

0.2% 

(1.3%) 
3.1% 
8.4% 

14.9% 

2.1% 

(100.0%) 
(7.8%) 

(12.9%) 
(19.7%) 

(13.6%) 

0.5% 

2.0% 

JSAM 
0006965 

©1990 Dataquest Incorporated June 15 



Database Analysis 

Table 12 

Estimated Japanese Bipolar Logic Consumption by Application Market 
(Millions of Dollars) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

590 
172 
103 
112 
63 

1,040 

75 
41 
98 
4 

217 

99 
37 
24 
10 

169 

3 
18 
16 
19 

57 

78 

1,561 

601 
174 
101 
116 
65 

1,058 

87 
38 

109 
3 

236 

116 
43 
29 

7 

196 

2 
22 
14 
22 

' 60 

87 

1,637 

497 
141 
81 
94 
54 

866 

74 
27 
94 
0 

195 

87 
34 
27 

7 

154 

0 
13 
13 
13 

40 

74 

1,329 

517 
148 
81 

101 
60 

906 

81 
27 

101 
0 

208 

94 
34 
34 
13 

174 

0 
13 
13 
13 

40 

81 

1,409 

577 
154 
87 

101 
51 

972 

81 
34 

114 
0 

228 

94 
37 
29 
10 

170 

1 
11 
11 
12 

36 

70 

1,475 

584 
161 
87 

107 
54 

993 

87 
34 

121 
0 

242 

101 
40 
34 
13 

188 

0 
20 
13 
13 

47 

74 

1,544 

570 
154 
87 
94 
54 

960 

74 
34 

114 
0 

221 

101 
47 
40 
13 

201 

0 
13 
7 
7 

27 

67 

1,477 

(1.1%) 
(2.4%) 
(3.0%) 
(4.1%) 
(3.8%) 

(1.9%) 

(3.2%) 
(2.3%) 
1.0% 

(100.0%) 

(1.3%) 

(2.8%) 
1.6% 
6.8% 

13.1% 

0.6% 

(100.0%) 
(9.2%) 

(14.3%) 
(20.9%) 

(14.9%) 

(5.0%) 

(2.0%) 
E = Estiinates 
F = Forecast 
Note: Columns may not add to totals shown because of rounding. 
Souice: Dataquest (June 1990) 
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Table 13 

Estimated Japanese Bipolar Logic Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E = Estimates 
F = Foiecast 
Souice: Dtitaquest (June 1990) 

E 
1988 

37.8% 
11.0 
6.6 
7.2 
4.0 

66.6% 

4.8% 
2.6 
6.3 
0.2 

13.9% 

6.3% 
2.4 
1.5 
0.6 

10.8% 

0.2% 
1.2 
1.1 
1.2 

3.7% 

5.0% 

100.0% 

E 
1989 

36.7% 
10.6 
6.2 
7.1 
4.0 

64.6% 

5.3% 
2.3 
6.6 
0.2 

14.4% 

7.1% 
2.7 
1.8 
0.4 

12.0% 

0.1% 
1.3 
0.9 
1.3 

3.7% 

5.3% 

100.0% 

F 
1990 

37.4% 
10.6 
6.1 
7.1 
4.0, 

65.2% 

5.6% 
2.0 
7.1 

0 

14.6% 

6.6% 
2.5 
2.0 
0.5 

11.6% 

0 
1.0% 

1.0 
1.0 

3.0% 

5.6% 

100.0% 

F 
1991 

36.7% 
10.5 
5.7 
7.1 
4.3 

64.3% 

5.7% 
1.9 
7.1 

0 

14.8% 

6.7% 
2.4 
2.4 
1.0 

12.4% 

0 
1.0% 

1.0 
1.0 

2.9% 

5.7% 

100.0% 

F 
1992 

39.1% 
10.5 
5.9 
6.9 
3.5 

65.9% 

5.5% 
2.3 
7.7 

0 

15.5% 

6.4% 
2.5 
2.0 
0.7 

11.5% 

0.1% 
0.8 
0.8 
0.8 

2.4% 

4.7% 

100.0% 

F 
1993 

37.8% 
10.4 
5.7 
7.0 
3.5 

64.3% 

5.7% 
2.2 
7.8 

0 

15.7% 

6.5% 
2.6 
2.2 
0.9 

12.2% 

0 
1.3% 

0.9 
0.9 

3.0% 

4.8% 

100.0% 

F 
1994 

38.6% 
10.5 
5.9 
6.4 
3.6 

65.0% 

5.0% 
2.3 
7.7 

0 

15.0% 

6.8% 
3.2 
2.7 
0.9 

13.6% 

0 
0.9% 

0.5 
0.5 

1.8% 

4.5% 

100.0% 

JSAM 
0006965 
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Table 14 

Estimated Japanese Bipolar Memory Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E = Estimates 
F = FoJBcast 
Souice: Dataquest (Jime 1990) 

45 
0 
0 
0 
0 

45 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

45 

28 
0 
0 
0 
0 

28 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

28 

23 
0 
0 
0 
0 

23 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

23 

21 
0 
0 
0 
6 

21 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

21 

18 
0 
0 
0 
0 

18 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

18 

16 
0 
0 
0 
0 

16 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

16 

; 

14 
0 
0 
0 
0 

14 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

14 

(20.6%) 
0 
0 
0 
0 

(20.6%) 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

(16.8%) 
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Table 15 

Estimated Japanese Bipolar Memory Consumption by Application Market 
(Millions of Dollars) 

Segment 
E E F F F F F CAGR 
1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E s Estimates 
F =: Foncast 
Souice: Dataquest (June 1990) 

348 
0 
0 
0 
0 

348 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

348 

203 
0 
0 
0 
0 

203 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

203 

154 
0 
0 
0 
0 

154 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

154 

141 
0 
0 
0 

, 0 

141 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

141 

121 
0 
0 
0 
0 

121 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

121 

107 
0 
0 
0 
0 

107 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

107 

94 
0 
0 
0 
0 

94 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

94 

(14.3%) 
0 
0 
0 
0 

(14.3%) 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

(14.3%) 

JSAM 
0006965 
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Table 16 

Estimated Japanese Bipolar Memory Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

E 
1988 

00.0% 
0 
0 
0 
0 

E 
1989 

100.0% 
0 
0 
0 
0 

F 
1990 

100.0% 
0 
0 
0 
0 

F 
1991 

100.0% 
0 
0 
0 
0 

F 
1992 

100.0% 
0 
0 
0 
0 

F 
1993 

100.0% 
0 
0 
0 
0 

F 
1994 

100.095 
0 
0 
0 
0 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

Industrial 
Instrumentation 0 0 0 0 0 
Manufacturing Systems 0 0 0 0 0 
Medical 0 0 0 0 0 
Others 0 0 0 0 0 

Subtotal 0 0 0 0 0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E = Estimates 
F = Forecast 
Source: Dataquest (June 1990) 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
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Table 17 

Estimated Japanese MOS Logic Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Teiminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

56 
24 
33 
27 
37 

177 

32 
14 
19 

1 

66 

21 
8 
5 
4 

38 

28 
102 
24 

8 

162 

12 

456 

66 
26 
38 
30 
41 

200 

34 
15 
20 

1 

71 

23 
9 
7 
5 

43 

29 
106 
26 

8 

170 

15 

499 

80 
31 
44 
36 
48 

239 

38 
17 
23 

1 

79 

25 
11 
8 
6 

50 

29 
114 
.30 

8 

181 

17 

566 

99 
39 
54 
46 
.60 

298 

47 
21 
29 

1 

98 

31 
14 
11 
7 

63 

31 
127 
34 
9 

201 

20 

680 

135 
57 
70 
59 
78 

399 

' • 

61 
25 
37 

2 

125 

40 
19 
15 
12 

86 

32 
144 
37 
11 

224 

25 

859 

170 
74 
80 
79 

105 

508 

81 
32 
50 

3 

166 

52 
27 
20 
15 

114 

33 
179 
45 
14 

271 

32 

1,091 

179 
77 
84 
82 

113 

535 

85 
33 
55 

3 

176 

54 
27 
23 
16 

120 

32 
183 
47 
14 

276 

33 

1,140 

22.2% 
24.5% 
17.5% 
22.0% 
22.7% 

21.8% 

20.0% 
16.6% 
21.9% 
20.1% 

19.9% 

18.7% 
24.2% 
28.6% 
28.3% 

22.7% 

1.8% 
11.5% 
12.3% 
12.7% 

10.2% 

17.1% 

18.0% 
E = Estimates 
F = Faiecast 
Note: Cohmms may not add to totals shown brcmise of rounding. 
Somce: Dataquest (June 1990) 
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Table 18 

Estimated Japanese MOS Logic Consumption by Application Marliet 
(Millions of Dollars) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

434 
183 
254 
211 
282 

1,364 

243 
105 
149 

9 

505 

160 
64 
40 
32 

296 

212 
788 
183 
65 

1,247 

94 

3,505 

475 
186 
272 
220 
295 

1,447 

248 
111 
148 

9 

51.5 

166 
66 
47 
33 

313 

212 
770 
191 
56 

1,229 

109 

3,613 

537 
208 
295 
242 
322 

1,604 

255 
114 
154 

7 

530 

168 
74 
54 
40 

336 

195 
765 
201 

54 

1,215 

114 

3,799 

664 
262 
362 
309 
403 

2,000 

315 
141 
195 

7 

658 

208 
94 
74 
47 

423 

208 
852 
228 

60 

1,349 

134 

4,564 

906 
383 
470 
396 
523 

2,678 

409 
168 
248 

10 

836 

268 
128 
101 
81 

577 

215 
966 
248 

74 

1,503 

168 

5,762 

1,141 
497 
537 
530 
705 

3,409 

544 
215 
336 

20 

1,114 

349 
181 
134 
101 

765 

220 
1,201 

302 
94 

1,817 

215 

7,321 

1,201 
517 
564 
550 
758 

3,591 

570 
221 
369 
20 

1,181 

362 
181 
154 
107 

805 

215 
1,228 

315 
94 

1,852 

221 

7,651 

20.4% 
22.6% 
15.7% 
20.2% 
20.8% 

19.9% 

18.1% 
14.8% 
20.1% 
18.3% 

18.1% 

16.9% 
22.4% 
26.6% 
26.4% 

20.8% 

0.2% 
9.8% 

10.6% 
11.0% 

8.6% 

15.3% 

16.2% 
E = Estimates 
F = Forecast 
Note: Colunms may not add to totals shown because of rounding. 
Souice: Dataquest (June 1990) 
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Table 19 

Estimated Japanese MOS Logic Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

12.4% 
5.2 
7,2 
6.0 
8.0 

38.9% 

6.9% 
3.0 
4.2 
0.2 

14.4% 

4.6% 
1.8 
1.1 
0.9 

8.4% 

6.0% 
22.5 

5.2 
1.8 

35.6% 

2.7% 

100.0% 

E 
1989 

13.2% 
5.2 
7.5 
6.1 
8.2 

40.1% 

6.9% 
3.1 
4.1 
0.2 

14.3% 

4.6% 
1.8 
1.3 
0.9 

8.7% 

5.9% 
21.3 

5.3 
1.5 

34.0% 

3.0% 

100.0% 

F 
1990 

14.1% 
5.5 
7.8 
6.4 
8.5. 

42.2% 

6.7% 
3.0 
4.1 
0.2 

14.0% 

4.4% 
1.9 
1.4 
1.1 

8.8% • 

5.1% 
20.1 

5.3 
1.4 

32.0% 

3.0% 

100.0% 

F 
1991 

14.6% 
5.7 
7.9 
6.8 
8.8 

43.8% 

6.9% 
3.1 
4.3 
0.1 

14.4% 

4.6% 
2.1 
1.6 
1.0 

9.3% 

4.6% 
18.7 
5.0 
1.3 

29.6% 

2.9% 

100.0% 

F 
1992 

15.7% 
6.6 
8.2 
6.9 
9.1 

46.5% 

7.1% 
2.9 
4.3 
0.2 

14.5% 

4.7% 
2.2 
1.7 
1.4 

10.0% 

3.7% 
16.8 
4.3 
1.3 

26.1% 

2.9% 

100.0% 

F 
1993 

15.6% 
6.8 
7.3 
7.2 
9.6 

46.6% 

7.4% 
2.9 
4.6 
0.3 

15.2% 

4.8% 
2.5 
1.8 
1.4 

10.5% 

3.0% 
16.4 
4.1 
1.3 

24.8% 

2.9% 

100.0% 

F 
1994 

15.7% 
6.8 
7.4 
7.2 
9.9 

46.9% 

7.5% 
2.9 
4.8 
0.3 

15.4% 

4.7% 
2.4 
2.0 
1.4 

10.5% 

2.8% 
16.1 
4.1 
1.2 

24.2% 

2.9% 

100.0% 
H s= Estim^es 
F = Forecast 
Note: Cohunns may not add to totals shown because of loundii^. 
Source: Dataquest (June 1990) 
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Table 20 

Estimated Japanese MOS Microcomponent Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

94 
24 
24 
14 
12 

168 

22 
10 
13 
1 

46 

13 
5 
5 
2 

24 

14 
44 

8 
8 

75 

21 

334 

127 
27 
28 
18 
16 

216 

26 
12 
15 

1 

54 

17 
7 
6 
3 

33 

15 
47 

9 
9 

80 

25 

408 

140 
29 
31 
20 
17 

237 

29 
13 
17 
2 

61 

19 
8 
7 
3 

37 

15 
50 
10 
9 

84 

27 

446 

157 
33 
35 
23 
19, 

267 

33 
14 
20 

2 

69 

21 
9 
8 
4 

42 

16 
55 
11 
10 

92 

31 

501 

187 
39 
41 
27 
22 

316 

39 
16 
23 

3 

81 

25 
11 
9 
4 

49 

17 
63 
12 
11 

103 

36 

585 

259 
55 
48 
37 
30 

429 

48 
22 
28 
4 

102 

32 
16 

' 13 
5 

66 

17 
76 
16 
15 

124 

46 

767 

288 
61 
53 
41 
33 

476 

53 
23 
31 

5 

112 

37 
18 
15 
6 

76 

16 
79 
18 
16 

129 

50 

843 

17.8% 
17.7% 
13.6% 
17.9% 
15.6% 

17.1% 

15.3% 
13.5% 
15.6% 
44.3% 

15.7% 

16.8% 
20.8% 
19.9% 
14.9% 

18.1% 

1.3% 
10.9% 
14.6% 
13.2% 

10.1% 

14.9% 

15.6% 
E =K Estimates 
F = Fcaecast 
Note: Colunms may not add to totals shown because of rounding,;. 
Souice: Dalaquest (Juiffi 1990) 
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Table 21 

Estimated Japanese MOS Microcomponent Consumption by Application Market 
(Millions of Dollars) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E = Estimates 
F = Forecast 

723 
181 
185 
105 
96 

1,291 

168 
77 

103 
6 

354 

99 
37 
37 
14 

187 

107 
339 

65 
65 

576 

163 

2,572 

920 
196 
203 
130 
116 

1,565 

188 
88 

109 
6 

391 

123 
51 
44 
22 

239 

109 
341 

66 
62 

578 

181 

2,955 

Note: Columns may not add to totals shown because of rounding. 
Source: Dataquest (June 1990) 

940 
195 
208 
134 
114 

1,591 

195 
87 

114 
13 

409 

128 
54 
47 
20 

'248 

101 
336 

67 
60 

564 

181 

2,993 

1,054 
221 
235 
154 
128 

1,792 

221 
94 

134 
13 

463 

141 
60 
54 
27 

282 

107 
369 
74 
67 

617 

208 

3,362 

1,255 
262 
275 
181 
150 

2,123 

262 
107 
154 
20 

544 

168 
74 
60 
27 

329 

114 
423 

81 
74 

691 

242 

3,928 

1,738 
369 
322 
248 
201 

2,879 

322 
148 
188 
27 

685 

215 
107 
87 
34 

443 

114 
510 
107 
101 

832 

309 

5,148 

1,933 
409 
356 
275 
221 

3,195 

356 
154 
208 

34 

752 

248 
121 
101 
40 

510 

107 
530 
121 
107 

866 

336 

5,658 

16.0% 
15.9% 
11.9% 
16.1% 
13.8% 

15.3% 

13.6% 
11.8% 
13.9% 
42.1% 

13.9% 

15.1% 
19.0% 
18.1% 
13.1% 

16.3% 

(0.2%) 
9.3% 

12.9% 
11.5% 

8.4% 

13.1% 

13.9% 

JSAM 
0006965 
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Table 22 

Estimated Japanese MOS Microcomponent Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

28.1% 
7.0 
7.2 
4.1 
3.7 

50.2% 

6.5% 
3.0 
4.0 
0.2 

13.8% 

3.8% 
1.4 
1.5 
0.6 

7.3% 

4.2% 
13.2 
2.5 
2.5 

22.4% 

6.3% 

100.0% 

E 
1989 

31.1% 
6.6 
6.9 
4.4 
3.9 

53.0% 

6.4% 
3.0 
3.7 
0.2 

13.2% 

4.2% 
1.7 
1.5 
0.7 

8.1% 

3.7% 
11.5 
2.2 
2.1 

19.5% 

6.1% 

100.0% 

F 
1990 

31.4% 
6.5 
7.0 
4.5 
3.8 

53.1% 

6.5% 
2.9 
3.8 
0.4 

13.7% 

4.3% 
1.8 
1.6 
0.7 

8.3% 

3.4% 
11.2 
2.2 
2.0 

18.8% 

6.1% 

100.0% 

F 
1991 

31.3% 
6.6 
7.0 
4.6 

. 3.8 

53.3% 

6.6% 
2.8 
4.0 
0.4 

13.8% 

4.2% 
1.8 
1.6 
0.8 

8.4% 

3.2% 
11.0 
2.2 
2.0 

18.4% 

6.2% 

100.0% 

F 
1992 

31.9% 
6.7 
7.0 
4.6 
3.8 

54.1% 

6.7% 
2.7 
3.9 
0.5 

13.8% 

4.3% 
1.9 
1.5 
0.7 

8.4% 

2.9% 
10.8 
2.1 
1.9 

17.6% 

6.2% 

100.0% 

F 
1993 

33.8% 
7.2 
6.3 
4.8 
3.9 

55.9% 

6.3% 
2.9 
3.7 
0.5 

13.3% 

4.2% 
2.1 
1.7 
0.7 

8.6% 

2.2% 
9.9 
2.1 
2.0 

16.2% 

6.0% 

100.0% 

F 
1994 

34.2% 
7.2 
6.3 
4.9 
3.9 

56.5% 

6.3% 
2.7 
3.7 
0.6 

13.3% 

4.4% 
2.1 
1.8 
0.7 

9.0% 

1.9% 
9.4 
2.1 
1.9 

15.3% 

5.9% 

100.0% 
E = EstiiDates 
F " Forecast 
Note; Columns naoy not add to totals shown because of rcunding. 
Sotuce: E>ataquest (June 1990) 
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Table 23 

Estimated Japanese MOS Memory Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Insttumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E = Estimates 
F = Foncast 
Source: Datai{ue!it (hme 1990) 

251 
44 
49 
45 
25 

414 

38 
18 
20 

2 

78 

25 
12 
7 
3 

• 47 

2 
11 
9 
1 

24 

11 

574 

362 
49 
52 
57 
30 

550 

44 
27 
25 

3 

99 

33 
17 
10 
4 

64 

3 
13 
12 
2 

29 

14 

756 

359 
48 
52 
58 
28 

545 

42 
26 
26 

3 

97 

32 
17 
11 
4 

64 

2 
14 
13 
2 

31 

14 

751 

432 
53 
62 
70 
34 

651 

48 
29 
29 

3 

109 

38 
20 
13 
5 

76 

2 
16 
15 
3 

36 

15 

887 

564 
66 
72 
89 
42 

833 

60 
34 
35 
4 

133 

45 
23 
17 
6 

91 

3 
23 
17 
4 

47 

20 

1,124 

758 
90 
77 

130 
60 

1,115 

82 
40 
44 

5 

171 

62 
35 
22 

7 

126 

4 
32 
24 
4 

64 

30 

1,506 

864 
114 
85 

158 
74 

1,295 

96 
42 
50 
6 

194 

67 
38 
25 

8 

138 

3 
41 
28 

5 

77 

35 

1,739 

19.0% 
18.4% 
10.3% 
22.6% 
19.8% 

18.7% 

16.9% 
9.5% 

14.9% 
14.9% 

14.5% 

15.2% 
17.5% 
20.1% 
13.8% 

16.5% 

2.1% 
25.8% 
18.5% 
27.2% 

21.4% 

15.5% 

18.3% 

JSAM 
0006965 
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Table 24 

Estimated Japanese MOS Memory Consumption by Application Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
^^deo 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

1,931 
339 
376 
348 
192 

3,185 

294 
139 
156 

15 

604 

192 
92 
54 
22 

360 

16 
88 
69 
10 

183 

86 

4,418 

E 
1989 

2,623 
355 
377 
413 
217 

3,986 

319 
193 
181 
22 

715 

239 
123 
72 
30 

465 

20 
94 
87 
11 

212 

101 

5,479 
E = Estxmates 
F = Forecast 
Note: Columns may not add to totals sbown because of rounding. 
Souice: Dataquest (June 1990) 

F 
1990 

2,409 
322 
349 
389 
188 

3,658 

282 
174 
174 
20 

651 

215 
114 
74 
27 

430 

13 
94 
87 
13 

208 

94 

5,040 

F 
1991 

2,899 
356 
416 
470 
228, 

4,369 

322 
195 
195 
20 

732 

255 
134 
87 
34 

510 

13 
107 
101 
20 

242 

101 

5,953 

F 
1992 

3,785 
443 
483 
597 
282 

5,590 

403 
228 
235 
27 

893 

302 
154 
114 
40 

611 

23 
154 
114 
27 

318 

134 

7,546 

F 
1993 

5,087 
604 
517 
872 
403 

7,483 

550 
268 
295 

34 

1,148 

416 
235 
148 
47 

846 

27 
215 
161 
27 

430 

201 

10,107 

F 
1994 

5,799 
765 
570 

1,060 
497 

8,691 

644 
282 
336 
40 

1,302 

450 
255 
168 
54 

926 

20 
275 
188 
34 

517 

235 

11,671 

CAGR 
1989-1994 

17.2% 
16.6% 
8.6% 

20.8% 
18.0% 

16.9% 

15.1% 
7.8% 

13.1% 
13.1% 

12.7% 

13.5% 
15.7% 
18.3% 
12.0% 

14.8% 

0.6% 
23.9% 
16.7% 
25.3% 

19,6% 

18.3% 

16.3% 

28 ©1990 Dataquest Inc(nporated June ISAM 
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Table 25 

Estimated Japanese MOS Memory Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 
Communications 

Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

43.7% 
7.7 
8.5 
7.9 
4.3 

72.1% 

6.6% 
3.1 
3.5 
0.3 

13.7% 

4.3% 
2.1 
1.2 
0.5 

8.1% 

0.4% 
2.0 
1.6 
0.2 

4.1% 

2.0% 

100.0% 

E 
1989 

47.9% 
6.5 
6.9 
7.5 
4.0 

72.7% 

5.8% 
3.5 
3.3 
0.4 

13.1% 

4.4% 
2.2 
1.3 
0.6 

8.5% 

0.4% 
1.7 
1.6 
0.2 

3.9% 

1.9% 

100.0% 

F 
1990 

47.8% 
6.4 
6.9 
7.7 
3.7 

72.6% 

5.6% 
3.5 
3.5 
0.4 

12.9% 

4.3% 
2.3 
1.5 
0.5 

8.5% 

0.3% 
1.9 
1.7 
0.3 

4.1% 

1.9% 

100.0% 

F 
1991 

48.7% 
6.0 
7.0 
7.9 
3.8 

73.4% 

5.4% 
3.3 
3.3 
0.3 

12.3%. 

4.3% 
2.3 
1.5 
0.6 

8.6% 

0.2% 
1.8 
1.7 
0.3 

4.1% 

1.7% 

100.0% 

F 
1992 

50.2% 
5.9 
6.4 
7.9 
3.7 

74.1% 

5.3% 
3.0 
3.1 
0.4 

11.8% 

4.0% 
2.0 
1.5 
0.5 

8.1% 

0.3% 
2.0 
1.5 
0.4 

4.2% 

1.8% 

100.0% 

F 
1993 

50.3% 
6.0 
5.1 
8.6 
4.0 

74.0% 

5.4% 
2.7 
2.9 
0.3 

11.4% 

4.1% 
2.3 
1.5 
0.5 

8.4% 

0.3% 
2.1 
1.6 
0.3 

4.2% 

2.0% 

100.0% 

F 
1994 

49.7% 
6.6 
4.9 
9.1 
4.3 

74.5% 

5.5% 
2.4 
2.9 
0.3 

11.2% 

3.9% 
2.2 
1.4 
0.5 

7.9% 

0.2% 
2.4 
1.6 
0.3 

4.4% 

2.0% 

100.0% 
E=. 
F = F<»«ca8t 
Note: Cohinms may oot add to totals shown because of roundng. 
Source: Dataquest (Jtme 1990) 
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Table 26 

Estimated Japanese Linear IC Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

SuTjtotal 

Consumer 
Audio 
\^deo 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

9 
15 
18 
10 
8 

61 

20 
10 
28 

1 

59 

20 
8 
7 
6 

41 

64 
195 
21 
17 

298 

25 

484 

11 
16 
20 
11 
8 

66 

23 
12 
30 

1 

66 

22 
9 
8 
7 

46 

65 
195 
21 
15 

297 

28 

503 

14 
17 
22 
13 
9 

75 

25 
13 
34 

2 

74 

24 
10 
9 
8 

51 

67 
203 

23 
17 

310 

32 

542 

19 
22 
25 
17 
13 

96 

29 
15 
41 

2 

87 

30 
14 
12 
11 

67 

70 
233 

26 
21 

350 

38 

638 

26 
27 
33 
22 
16 

124 

39 
18 
52 

3 

112 

37 
17 
17 
13 

84 

82 
284 
29 
26 

421 

49 

790 

33 
35 
39 
29 
20 

156 

49 
23 
70 

4 

146 

46 
23 
25 
18 

112 

80 
334 

39 
34 

487 

62 

963 

39 
42 
44 
35 
25 

185 

56 
25 
83 
5 

169 

54 
26 
29 
24 

133 

84 
357 
47 
38 

526 

70 

1,083 

29.5% 
15.2% 
15.9% 
23.2% 
18.1% 

19.6% 

18.2% 
16.7% 
16.9%' 
28.5% 

17.5% 

17.4% 
19.2% 
25.3% 
20.3% 

19.6% 

6.3% 
9.8% 
8.1% 

10.9% 

9.0% 

17.9% 

13.1% 
E = Estimates 
F = Forecast 
Note: Columns may not add to totals shown because of rounding. 
Souice: Dataquest (June 1990) 

30 ©1990 Dataquest Incraporated June ISAM 
0006965 



Database Analysis 

Table 27 

Estimated Japanese Linear IC Consumption by Application Market 
(Millions of Dollars) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

71 
118 
141 
73 
63 

467 

154 
75 

214 
8 

452 

150 
65 
53 
48 

315 

493 
1,502 

163 
132 

2,291 

195 

3,720 

80 
116 
144 
80 
60 

480 

167 
83 

217 
9 

476 

159 
66 
61 
49 

335 

474 
1,415 

152 
109 

2,151 

204 

3,645 
E » Estimates 
F = FcHccaiit 
Note: Cobimu may not add to totals shown because of iDundmg. 
Source: Dataquest (June 1990) 

94 
114 
148 
87 
60 

503 

168 
87 

228 
13 

497 

161 
67 
60 
54 

342 

450 
1,362 

154 
114 

2,081 

215 

3,638 

128 
148 
168 
114 

. 87 

644 

195 
101 
275 

13 

584 

201 
94 
81 
74 

450 

470 
1,564 

174 
141 

2,349 

255 

4,282 

174 
181 
221 
148 
107 

832 

262 
121 
349 

20 

752 

248 
114 
114 
87 

564 

550 
1,906 

195 
174 

2,826 

329 

5,302 

221 
235 
262 
195 
134 

1,047 

'. 

329 
154 
470 

27 

980 

309 
154 
168 
121 

752 

537 
2,242 

262 
228 

3,268 

416 

6,463 

262 
282 
295 
235 
168 

1,242 

376 
168 
557 

34 

1,134 

362 
174 
195 
161 

893 

564 
2,396 

315 
255 

3,530 

470 

7,268 

26.8% 
19.4% 
15.4% 
24.1% 
22.7% 

20.9% 

17.7% 
15.0% 
20.7% 
31.0% 

19.0% 

17.9% 
21.5% 
26.2% 
27.1% 

21.7% 

3.5% 
11.1% 
15.7% 
18.4% 

10.4% 

18.2% 

14.8% 

ISAM 
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Table 28 

Estimated Japanese Linear IC Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E = Estmiites 
F = Forecast 

E 
1988 

1.9% 
3.2 
3.8 
2.0 
1.7 

12.5% 

4.1% 
2.0 • 
5.8 
0.2 

12.1% 

4.0% 
1.7 
1.4 
1.3 

8.5% 

13.3% 
40.4 

4.4 
3.6 

61.6% 

5.3% 

100.0% 

E 
1989 

2.2% 
3.2 
4.0 
2.2 
1.7 

13.2% 

4.6% 
2.3 
6.0 
0.2 

13.1% 

4.4% 
1.8 
1.7 
1.3 

9.2% 

13.0% 
38.8 
4.2 
3.0 

59.0% 

5.6% 

100.0% 

Note: Columns may not add to totals shown because of rounding. 
Source: Dataquest (June 1990) 

F 
1990 

2.6% 
3.1 
4.1 
2.4 
1.7 

13.8% 

4.6% 
2.4 
6.3 
0.4 

13.7% 

4.4% 
1.8 
1.7 
1.5 

9.4% 

12.4% 
37.5 
4.2 
3.1 

57.2% 

5.9% 

100.0% 

F 
1991 

3.0% 
3.4 
3.9 
2.7 

. 2.0 

15.0% 

4.5% 
2.4 
6.4 
0.3 

13.6% 

4.7% 
2.2 
1.9 
1.7 

10.5% 

11.0% 
36.5 
4.1 
3.3 

54.9% 

6.0% 

100.0% 

F 
1992 

3.3% 
3.4 
4.2 
2.8 
2.0 

15.7% 

4.9% 
2.3 
6.6 
0.4 

14.2% 

4.7% 
2.2 
2.2 
1.6 

10.6% 

10.4% 
35.9 

3.7 
3.3 

53.3% 

6.2% 

100.0% 

F 
1993 

3.4% 
3.6 
4.0 
3.0 
2.1 

16.2% 

5.1% 
2.4 
7.3 
0.4 

15.2% 

-

4.8% 
2.4 
2.6 
1.9 

11.6% 

8.3% 
34.7 
4.0 
3.5 

50.6% 

6.4% 

100.0% 

F 
1994 

3.6% 
3.9 
4.1 
3.2 
2.3 

17.1% 

5.2% 
2.3 
7.7 
0.5 

15.6% 

5.0% 
2.4 
2.7 
2.2 

12.3% 

7.8% 
33.0 
4.3 
3.5 

48.6% 

6.5% 

100.0% 
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Table 29 

Estimated Japanese Discrete Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instramentation 
Manufacmring Systems 
Medical 
Othere 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

36 
32 
46 
40 
21 

174 

24 
15 
30 

1 

70 

23 
8 
6 
3 

40 

19 
70 

7 
20 

116 

26 

427 

44 
34 
49 
42 
23 

192 

26 
16 
33 

1 

77 

26 
10 
7 
4 

47 

18 
70 

7 
20 

114 

28 

458 

49 
37 
53 
46 
25 

210 

28 
17 
37 

1 

83 

28 
11 
8 
4 

51 

19 
72 

8 
21 

120 

31 

495 

58 
44 
60 
54 
30 

246 

32 
19 
43 

2 

96 

33 
13 
9 
5 

60 

20 
75 

9 
24 

128 

35 

565 

69 
52 
65 
64 
35 

285 

38 
22 
52 

3 

115 

41 
15 
11 
6 

73 

21 
81 
12 
27 

141 

42 

656 

76 
58 
71 
73 
40 

318 

43 
24 
59 
4 

130 

45 
17 
13 
7 

82 

19 
88 
13 
28 

148 

43 

721 

81 
62 
73 
77 
43 

336 

44 
25 
63 

3 

135 

47 
18 
16 
9 

90 

17 
92 
14 
30 

153 

44 

758 

17.9% 
13.4% 
9.1% 

12.6% 
13.3% 

13.1% 

12.5% 
10.5% 
14.4% 
25.7% 

13.2% 

15.2% 
17.8% 
16.3% 
16.3% 

16.0% 

2.9% 
3.7% 

13.0% 
8.2% 

5.0% 

12.5% 

11.3% 
E » Estimates 
F = Forecast 
Note: Coiomas may not aiJd to totals shown because of loundiiig. 
Souice: Dataquest (June 1990) 
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Table 30 

Estimated Japanese Discrete Consumption by Application Market 
(Millions of Dollars) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Inpu^Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

275 
242 
353 
306 
163 

1,340 

182 
113 
234 

9 

539 

179 
60 
46 
25 

310 

144 
540 

57 
151 

891 

202 

3,282 

319 
246 
357 
304 
167 

1,393 

188 
118 
239 

9 

554 

188 
72 
49 
29 

339 

127 
507 

48 
144 

826 

203 

3,315 

329 
248 
356 
309 
168 

1,409 

188 
114 
248 

7 

557 

188 
74 
54 
27 

342 

128 
483 

54 
141 

805 

208 

3,322 

389 
295 
403 
362 
201 

1,651 

215 
128 
289 

13 

644 

221 
87 
60 
34 

403 

134 
503 

60 
161 

859 

235 

3,792 

463 
349 
436 
430 
235 

1,913 

255 
148 
349 
20 

772 

275 
101 
74 
40 

490 

141 
544 

81 
180 

945 

282 

4,401 

510 
389 
477 
490 
268 

2,134 

289 
161 
396 

27 

872 

302 
114 
87 
47 

550 

128 
591 

87 
188 

993 

289 

4,839 

544 
416 
490 
517 
289 

2,255 

295 
168 
423 

20 

906 

315 
121 
107 
60 

604 

114 
617 

94 
201 

1,027 

295 

5,087 

11.3% 
11.1% 
6.6% 

11.2% 
11.6% 

10.1% 

9.4% 
7.3% 

12.1% 
18.3% 

10.3% 

10.9% 
10.8% 
16.9% 
15.8% 

12.2% 

(2.1%) 
4.0% 

14.5% 
6.9% 

4.4% 

7.8% 

8.9% 
E = EstiiDates 
F = Forecast 
Note: Columns may not add to totals shown because of rounding. 
Souice: Dataquest (June 1990) 
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Table 31 

Estimated Japanese Discrete Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

E 
1988 

8.4% 
7.4 

10.8 
9.3 
5.0 

40.8% 

5.6% 
3.5 
7.1 
0.3 

16.4% 

5.4% 
1.8 
1.4 
0.8 

9.5% 

4.4% 
16.4 
1.7 
4.6 

27.1% 

6.1% 

100.0% 

E 
1989 

9.6% 
7.4 

10.8 
9.2 
5.0 

42.0% 

5.7% 
3.6 
7.2 
0.3 

16.7% 

5.7% 
2.2 
1.5 
0.9 

10.2% 

3.8% 
15.3 
1.4 
4.3 

24.9% 

6.1% 

100.0% 

F 
1990 

9.9% 
7.5 

10.7 
9.3 
5.1, 

42.4% 

5.7% 
3.4 
7.5 
0.2 

16.8% 

5.7% 
2.2 
1.6 
0.8 

10.3% 

3.8% 
14.5 
1.6 
4.2 

24.2% 

6.3% 

100.0% 

F 
1991 

10.3% 
7.8 

10.6 
9.6 
5.3 

43.5% 

5.7% 
3.4 
7.6 
0.4 

17.0% 

5.8%. 
2.3 
1.6 
0.9 

10.6% 

3.5% 
13.3 
1.6 
4.2 

22.7% 

6.2% 

100.0% 

F 
1992 

10.5% 
7.9 
9.9 
9.8 
5.3 

43.5% 

5.8% 
3.4 
7.9 
0.5 

17.5% 

6.3% 
2.3 
1.7 
0.9 

11.1% 

3.2% 
12.4 
1.8 
4.1 

21.5% 

6.4% 

100.0% 

F 
1993 

10.5% 
8.0 
9.8 

10.1 
5.5 

44.1% 

6.0% 
3.3 
8.2 
0.6 

18.0% 

6.2% 
2.4 
1.8 
1.0 

11.4% 

2.6% 
12.2 
1.8 
3.9 

20.5% 

6.0% 

100.0% 

F 
1994 

10.7% 
8.2 
9.6 

10.2 
5.7 

44.3% 

5.8% 
3.3 
8.3 
0.4 

17.8% 

6.2% 
2.4 
2.1 
1.2 

11.9% 

2.2% 
12.1 
1.8 
4.0 

20.2% 

5.8% 

100.0% 
E °: Estimates 
F =' Foncast 
Note: Cobunns may not add to totals shown because of nninding. 
Source: Dataquest (June 1990) 

ISAM 
0006965 

©1990 Dataquest IncinpOTated June 35 



Database Analysis 

Table 32 

Estimated Japanese Optoelectronics Consumption by Application Market 
(Billions of Yen) 

Segment 
E E F F F F F CAGR 

1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data ftocessing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
\^deo 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

2 
2 
4 
9 

12 

29 

15 
15 
7 
0 

38 

11 
2 
4 
3 

19 

25 
37 
10 
9 

82 

10 

177 

3 
3 
5 

11 
13 

35 

17 
17 
8 
0 

42 

14 
3 
5 
4 

26 

27 
44 
11 
10 

92 

12 

207 

4 
5 
5 

13 
15 

42 

19 
18 
9 
1 

47 

16 
4 
6 
5 

31 

28 
46 
12 
11 

97 

13 

230 

5 
8 
6 

17 
18 

54 

22 
20 
11 

1 

54 

18 
6 
7 
6 

37 

29 
53 
13 
12 

107 

16 

268 

7 
13 
7 

21 
22 

70 

26 
23 
13 
2 

64 

22 
8 
8 
7 

45 

34 
61 
14 
13 

122 

20 

321 

9 
16 
10 
26 
25 

86 

31 
26 
16 
3 

76 

26 
9 
9 
8 

52 

35 
70 
16 
15 

136 

23 

373 

11 
19 
12 
32 
29 

103 

36 
29 
20 

3 

88 

30 
11 
10 
9 

60 

34 
77 
19 
17 

147 

27 

425 

40.0% 
60.3% 
15.2% 
23.4% 
16.3% 

24.8% 

15.0% 
11.0% 
15.6% 
62.1% 

14.2% 

19.7% 
43.4% 
20.5% 
28.9% 

24.1% 

7.6% 
13.3% 
7.6% 
8.2% 

10.3% 

20.5% 

16.0% 
E s Estimates 
F = Forecast 
Note: Columns may not add to totals shown because of lounding. 
Souice: Dataquest (June 1990) 
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Table 33 

Estimated Japanese Optoelectronic Consumption by Application Market 
(Millions of Dollars) 

Segment 
E E F F F F F CAGR 
1988 1989 1990 1991 1992 1993 1994 1989-1994 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
E = Estimates 
F s Fcnecast 

14 
15 
31 
70 
92 

222 

115 
116 
56 

2 

289 

83 
15 
29 
20 

146 

195 
285 

80 
73 

633 

73 

1,363 

22 
22 
36 
80 
94 

254 

123 
120 
58 

2 

303 

101 
22 
36 
29 

188 

196 
319 
79 
72 

666 

87 

1,498 

Note: Cotomns may not add to totals diown because of Rmndiiig. 
Source: Dataquest (June 1990) 

27 
34 
34 
87 

101 

282 

128 
121 
60 

7 

315 

107 
27 
40 
34 

208 

188 
309 

81 
74 

651 

87 

1,544 

34 
54 
40 

114 
,121 

362 

148 
134 
74 

7 

362 

121 
40 
47 
40 

248 

195 
356 

87 
81 

718 

107 

1,799 

47 
87 
47 

141 
148 

470 

174 
154 
87 
13 

430 

148 
54 
54 
47 

302 

228 
409 

94 
87 

819 

134 

2,154 

60 
107 
67 

174 
168 

577 

208 
174 
107 
20 

510 

174 
60 
60 
54 

349 

235 
470 
107 
101 

913 

154 

2,503 

74 
128 
81 

215 
195 

691 

242 
195 
134 
20 

591 

201 
74 
67 
60 

403 

228 
517 
128 
114 

987 

181 

2,852 

27.7% 
42.5% 
17.3% 
21.9% 
15.6% 

22.2% 

14.4% 
10.2% 
18.3% 
58.2% 

14.3% 

14.7% 
27.7% 
13.1% 
15.8% 

16.4% 

3.1% 
10.1% 
10.1% 
9.5% 

8.2% 

15.8% 

13.8% 

JSAM 
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Table 34 

Estimated Japanese Optoelectronics Consumption by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

F 
1988 

1.0% 
1.1 
2.2 
5.1 
6.8 

16.3% 

8.4% 
8.5 
4.1 
0.2 

21.2% 

6.1% 
1.1 
2.1 
1.4 

10.7% 

14.3% 
20.9 

5.9 
5.4 

46.4% 

5.4% 

100.0% 

F 
1989 

1.5% 
1.5 
2.4 
5.3 
6.3 

16.9% 

8.2% 
8.0 
3.9 
0.1 

20.2% 

6.8% 
1.5 
2.4 
1.9 

12.6% 

13.1% 
21.3 

5.3 
4.8 

44.5% 

5.8% 

100.0% 

F 
1990 

1.7% 
2.2 
2.2 
5.7 
6.5 

18.3% 

8.3% 
7.8 
3.9 
0.4 

20.4% 

7.0% 
1.7 
2.6 
2.2 

13.5% 

12.2% 
20.0 

5.2 
4.8 

42.2% 

5.7% 

100.0% 

F 
1991 

1.9% 
3.0 
2.2 
6.3 
6.7 

' 20.1% 

8.2% 
7.5 
4.1 
0.4 

20.1% 

6.7% 
2.2 
2.6 
2.2 

13.8% 

10.8% 
19.8 
4.9 
4.5 

39.9% 

6.0% 

100.0% 

F 
1992 

2.2% 
4.0 
2.2 
6.5 
6.9 

21.8% 

8.1% 
7.2 
4.0 
0.6 

19.9% 

6.9% 
2.5 
2.5 

. 2.2 

14.0% 

10.6% 
19.0 
4.4 
4.0 

3?.0% 

6.2% 

100.0% 

F 
1993 

2.4% 
4.3 
2.7 
7.0 
6.7 

23.1% 

8.3% 
7.0 
4.3 
0.8 

20.4% 

7.0% 
2.4 
2.4 
2.1 

13.9% 

9.4% 
18.8 
4.3 
4.0 

36.5% 

6.2% 

100.0% 

F 
1994 

2.6% 
4.5 
2.8 
7.5 
6.8 

24.2% 

8.5% 
6.8 
4.7 
0.7 

20.7% 

7.1% 
2.6 
2.4 
2.1 

14.1% 

8.0% 
18.1 
4.5 
4.0 

34.6% 

6.4% 

100.0% 
E =• Estimates 
F = Forecast 
Note: Columns may not ad4 to totals shown because of toimding. 
Souica: Dataquest (June 1990) 
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INTRODUCTION 

This section, covering the years from 1984 through 1988, is provided for reference only and 
will not be updated. Please retain this material in the ISAM binder. The following tables are 
included in this section: 

Yen-to-Dollar Exchange Rates (Table 1) 

Japanese Electronic Equipment Production—^Historical (Tables 2 and 3) 

Estimated Input/Output Ratio by Application Market (Table 4) 

Japanese Semiconductor Consumption (Tables 5 and 6) 

Estimated Japanese Semiconductor Consumption by Application Market (Table 7) 

Table 1 

Yen-to-Dollar Exchange Rates 

Year Yen per US$1 

1984 237 
1985 
1986 
1987 
1988 
1989 
Source: Dataquest (June 1990) 

238 
167 
144 
130 
138 

Japanese IC consumption by appUcation markets is examined further in the following tables: 

Estimated Japanese IC Consumption by Application Market (Tables 8A, 8B, and 8C) 

Estimated Japanese Bipolar Logic Consumption by AppUcation Market (Tables 9A, 9B, 
and 9C) 

Estimated Japanese Bipolar Memory Consumption by Application Market (Tables lOA, 
lOB, and IOC) 

Estimated Japanese MOS Logic Consumption by Application Market (Tables 11 A, IIB, 
and IIC) 

Estimated Japanese MOS Microcomponent Consumption by Application Market 
(Tables 12A, 12B, and 12C) 

Estimated Japanese MOS Memory Consumption by Application Market (Tables 13A, 
13B, and 13C) 

Estimated Japanese Linear IC Consumption by Application Market (Tables 14A, 14B, 
and 14C) 

Estimated Japanese Discrete Consumption by Application Market (Tables 15A, 15B, 
and 15C) 

Estimated Japanese Optoelectronics Consumption by Application Market (Tables 16A, 
16B, and 16C) 

ISAM ©1990 Dataquest Incorporated June i 
0006957 Reference material—^will not be republished 
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Table 2 

Japanese Electronic Equipment Production—Historical 
(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electtonics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Dataquest (June 1990) 

1,106 
634 
513 
575 

1,059 

1,367 
787 
521 
599 

1,146 

1,551 
956 
598 
688 
964 

1,781 
1,023 
717 
772 
861 

2,167 
1,115 
760 
913 
904 

3,888 

622 
457 
536 
63 

1,679 

555 
719 
390 
411 

2,075 

4,421' 

907 
467 
565 
74 

2,012 

622 
847 
441 
459 

2,370 

4,757 

901 
482 
596 
67 

2,046 

520 
735 
489 
470 

2,214 

5,152 

2,346 

519 
597 
528 
478 

2,122 

5,860 

959 
648 
678 
61 

1,139 
713 
757 
70 

2,679 

631 
785 
557 
621 

2,594 

1,038 
3,069 
922 

1,687 

6,716 

1,290 

15,648 

1,004 
3,209 
1,059 
1,902 

7,174 

1,433 

17,410 

898 
2,887 
1,052 
1,849 

6,686 

1,550 

17,252 

751 
2,559 
966 

1,841 

6,117 

1,586 

17,323 

805 
2,770 
1,109 
2,013 

6,696 

1,860 

19,689 
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Historical Data Base 

Table 3 

Japanese Electronic Equipment Production—Historical (Millions of Dollars) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal ' 16,403 18,575 28,482 35,781 45,077 

4,668 
2,675 
2,163 
2,428 
4,469 

5,743 
3,309 
2,189 
2,517 
4,817 

9,287 
5,723 
3,583 
4,117 
5,772 

12,365 
7,101 
4,979 
5,359 
5,978 

16,672 
8,576 
5,850 
7,027 
6,952 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Source: Dataquest (June 1990) 

2,626 
1,930 
2,264 
264 

3,809 
1,962 
2,374 
310 

5,396 
2,886 
3,568 
400 

6,659 
4,500 
4,709 
421 

8,763 
5,483 
5,821 
537 

7,083 

8,756 

8,455 

9,956 

12,250 

13,258 

16,289 

14,736 

20,604 

2,343 
3,033 
1,646 
1,736 

2,613 
3,560 
1,852 
1,930 

3,115 
4,402 
2,927 
2,814 

3,604 
4,146 
3,667 
3,319 

4,854 
6,038 
4,285 
4,777 

19,954 

4,379 
12,950 
3,892 
7,117 

28,338 

5,443 

66,023 

237 

4,218 
13,484 
4,451 
7,992 

30,145 

6,023 

73,153 

238 

5,376 
17,285 
6,298 
11,074 

40,033 

9,282 

103,306 

167 

5,215 
17,774 
6,705 
12,785 

42,479 

11,014 

120,299 

144 

6,190 
21,306 
8,530 
15,485 

51,510 

14,308 

151,453 

130 
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Historical Data Base 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Table 4 

Estimated Input/Output Ratio 
by Application Market 

(Percentage) 

1984 

19.1% 

1985 

15.6% 

1986 

16.0% 

1987 

17.2% 

1988 

27.5% 
14.2 
24.6 
16.9 
11.7 

20.9% 
11.7 
20.9 
15.0 
9.9 

21.5% 
11.4 
20.2 
14.3 
10.4 

22.6% 
12.6 
20.2 
15.2 
10.8 

26.3% 
14.6 
24.7 
17.4 
13.7 

20.5% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

15.6% 
10.7 
16.0 
11.2 

11.5% 
9.2 

13.3 
9.5 

12.0% 
8.9 

13.8 
9.0 

13.1% 
9.1 

14.6 
9.9 

14.0% 
12.2 
17.3 
10.0 

14.2% 11.4% 11.7% 12.4% 14.4% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

19.6% 
6.5 
6.2 
3.9 

16.1% 
4.8 
5.0 
3.0 

17.1% 
4.9 
4.9 
3.0 

18.1% 
5.9 
5.7 
3.1 

19.8% 
6.1 
6.6 
3.5 

9.4% 7.5% 7.4% 8.2% 8.9% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

16.0% 
16.3 
6.8 
3.3 

11.7% 

6.7% 

13.1% 

15.2% 
13.9 
6.4 
2.8 

10.0% 

6.3% 

11.0% 

16.6% 
14.5 
6.8 
3.0 

10.4% 

6.1% 

11.3% 

17.0% 
15.6 
7.2 
3.5 

10.8% 

6.7% 

12.2% 

18.9% 
16.7 
7.4 
3.3 

11.4% 

6.2% 

13.7% 
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Historical Data Base 

Table 5 

Segment 

Estimated Japanese Semiconductor Consumption 
by Application Market 

(Billions of Yen) 

1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

304 
90 

126 
97 

124 

741 

285 
92 

109 
90 

114 

690 

333 
109 
121 
98 

100 

761 

403 
129 
145 
117 
93 

887 

570 
163 
188 
159 
124 

1,204 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

97 
49 
86 
7 

239 

104 
43 
75 

7 

229 

108 
43 
82 
6 

239 

126 
59 
99 

6 

290 

160 
87 

131 
7 

385 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

109 
47 
24 
16 

196 

100 
41 
22 
14 

177 

89 
36 
24 
14 

163 

94 
35 
30 
15 

174 

125 
48 
37 
22 

232 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Dataquest (June 1990) 

166 
499 
63 
55 

783 

87 

2,046 

153 
446 
68 
53 

720 

91 

1,907 

149 
419 
71 
55 

694 

95 

1,952 

128 
400 
70 
64 

662 

107 

2,120 

152 
463 
82 
67 

764 

116 

2,701 
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Historical Data Base 

Table 6 

Estimated Japanese Semiconductor Consumption 
by Application Market 

(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

3,127 

1985 

2,899 

1986 

4,557 

1987 

6,160 

1988 

1,283 
380 
532 
409 
523 

1,197 
387 
458 
378 
479 

1,994 
653 
725 
587 
599 

2,799 
896 

1,007 
813 
646 

4,385 
1,254 
1,446 
1,223 
954 

9,262 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

409 
207 
363 

30 

1,008 

437 
181 
315 

29 

962 

460 
198 
101 
68 

420 
172 
92 
59 

827 744 

647 
257 
491 

36 

1,431 

533 
216 
144 
84 

976 

875 
410 
688 
42 

1,231 
669 

1,008 
54 

2,014 

653 
243 
208 
104 

1,208 

2,962 

962 
369 
285 
169 

1,785 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Souice: Dataquest (June 1990) 

700 
2,105 
266 
232 

3,304 

367 

8,633 

237 

643 
1,874 
286 
223 

3,025 

382 

8,013 

238 

892 
2,509 
425 
329 

4,156 

569 

11,689 

167 

889 
2,778 
486 
444 

4,597 

743 

14,722 

144 

1,169 
3,562 

631 
515 

5,877 

892 

20,777 

130 
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Historical Data Base 

Table 7 

Estimated Japanese Semiconductor Consumption 
by Application Market 

(Percentage of Total Yen) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

36.2% 

1985 

36.2% 

1986 

39.0% 

1987 

41.9% 

1988 

14.9% 
4.4 
6.1 
4.7 
6.1 

14.9% 
4.8 
5.7 
4.7 
6.0 

17.1% 
5.6 
6.2 
5.0 
5.1 

19.0% 
6.1 
6.8 
5.5 
4.4 

21.1% 
6.0 
6.9 
5.9 
4.6 

44.6% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

4.7% 
2.4 
4.2 
0.3 

5.5% 
2.3 
3.9 
0.4 

5.6% 
2.2 
4.2 
0.3 

6.0% 
2.8 
4.7 
0.3 

5.9% 
3.2 
4.9 
0.3 

11.7% 12.0% 12.3% 13.7% 14.3% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

5.4% 
2.3 
1.2 
0.8 

5.3% 
2.1 
1.1 
0.7 

4.5% 
1.8 
1.3 
0.7 

4.4% 
1.6 
1.4 
0.7 

4.6% 
1.8 
1.4 
0.8 

9.6% 9.3% 8.3% 8.2% 8.6% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Scnsce: Dataquest (June 1990) 

8.1% 
24.4 

3.1 
2.7 

38.3% 

4.2% 

00.0% 

8.0% 
23.4 

3.6 
2.8 

37.8% 

4.8% 

100.0% 

7.6% 
21.5 

3.6 
2.8 

35.6% 

4.9% 

100.0% 

6.0% 
18.9 
3.3 
3.0 

31.3% 

5.0% 

100.0% 

5.6% 
17.1 
3.1 
2.5 

28.3% 

4.3% 

100.0% 
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Table 8A 

Estimated Japanese IC Consumption 
by Application Market 

(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Dataquest (June 1990) 

283 
72 
97 
71 
99 

622 

76 
36 
61 

5 

178 

75 
36 
17 
12 

140 

115 
346 

50 
29 

540 
57 

1,537 

263 
74 
78 
62 
89 

566 

74 
27 
50 

5 

157 

72 
30 
15 
10 

127 

103 
330 

54 
29 

515 
54 

1,419 

309 
86 
81 
67 
74 

617 

77 
27 
56 

5 

164 

62 
26 
16 
10 

114 

100 
316 
56 
30 

502 
67 

1,463 

371 
104 
100 
80 
68 

723 

91 
37 
68 

5 

200 

67 
27 
22 
11 

127 

90 
307 

55 
38 

490 
74 

1,614 

533 
129 
138 
110 
90 

1,000 

121 
57 
94 

5 

277 

91 
38 
27 
16 

172 

108 
356 
65 
38 

566 
80 

2,096 
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Historical Data Base 

Table 8B 

Segment 

Estimated Japanese IC Consumption 
by Application Market 

(Millions of Dollars) 

1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1,193 
305 
410 
300 
417 

1,105 
309 
326 
262 
374 

1,851 
515 
483 
401 
443 

2,573 
721 
696 
557 
473 

4,097 
993 

1,059 
849 
696 

2,625 2,377 3,693 5,021 7,694 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

321 
151 
259 

23 

753 

310 
115 
212 

22 

659 

460 
161 
334 
27 

982 

629 
260 
470 

32 

1,391 

933 
436 
721 
42 

2,132 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

315 
151 
73 
51 

590 

301 
127 
64 
43 

536 

370 
155 
97 
59 

680 

463 
189 
150 
78 

880 

699 
295 
208 
125 

1,327 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Source: Dataquest (June 1990) 

486 
1,459 
211 
121 

2,276 

239 

6,484 

237 

432 
1,385 
225 
121 

2,163 

227 

5,962 

238 

599 
1,895 
333 
179 

3,006 

399 

8,760 

167 

627 
2,133 
379 
264 

3,403 

517 

11,211 

144 

831 
2,735 
497 
292 

4,354 

617 

16,124 

130 
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Table 8C 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Estimated Japanese IC Consumption 
by Application Market 
(Percentage of Total) 

1984 

40.5% 

1985 

39.9% 

1986 

42.2% 

1987 

44.8% 

1988 

8.4% 
4.7 
6.3 
4.6 
6.4 

18.5% 
5.2 
5.5 
4.4 
6.3 

21.1% 
5.9 
5.5 
4.6 
5.1 

23.0% 
6.4 
6.2 
5.0 
4.2 

25.4% 
6.2 
6.6 
5.3 
4.3 

47.7% 

Communications 
Customer Premises 
Public Telecom 
Radio 
BroadcastandS tudio 

Subtotal 

4.9% 
2.3 
4.0 
0.3 

5.2% 
1.9 
3.6 
0.4 

5.3% 
1.8 
3.8 
0.3 

5.6% 
2.3 
4.2 
0.3 

5.8% 
2.7 
4.5 
0.3 

11.6% 11.1% 11.2% 12.4% 13.2% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

4.9% 
2.3 
1.1 
0.8 

5.0% 
2.1 
1.1 
0.7 

4.2% 
1.8 
1.1 
0.7 

4.1% 
1.7 
1.3 
0.7 

4.3% 
1.8 
1.3 
0.8 

9.1% 9.0% 11 l.\ 8.2% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

7.5% 
22.5 

3.3 
1.9 

35.1% 

3.7% 

100.0% 

7.3% 
23.2 

3.8 
2.0 

36.3% 

3.8% 

100.0% 

6.8% 
21.6 

3.8 
2.0 

34.3% 

4.6% 

100.0% 

5.6% 
19.0 
3.4 
2.4 

30.4% 

4.6% 

100.0% 

5.2% 
17.0 
3.1 
1.8 

27.0% 

3.8% 

100.0% 
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Historical Data Base 

Table 9A 

Estimated Japanese Bipolar Logic Consumption 
by Application Market 

(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Dataquest (June 1990) 

46 
15 
18 
12 
13 

105 

10 
6 

13 
1 

30 

12 
6 
3 
2 

23 

1 
8 
5 
4 

18 

12 

187 

52 
15 
15 
11 
13 

105 

9 
4 
9 
1 

22 

12 
3 
2 
1 

18 

0 
4 
3 
3 

10 

8 

163 

66 
21 
12 
13 
10 

122 

10 
3 

13 
1 

27 

10 
3 
2 
1 

17 

1 
3 
3 
3 

10 

11 

187 

74 
21 
11 
12 
9 

126 

10 
4 

11 
1 

26 

10 
4 
3 
1 

• 17 

0 
3 
2 
2 

7 

11 

186 

77 
22 
13 
15 
8 

135 

10 
5 

13 
1 

28 

13 
5 
3 
1 

22 

0 
2 
2 
3 

7 

10 

203 
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Historical Data Base 

Table 9B 

Segment 

Estimated Japanese Bipolar Logic Consumption 
by Application Market 

(Millions of Dollars) 

1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

195 
62 
78 
52 
55 

441 

218 
62 
61 
45 
55 

440 

395 
124 
69 
80 
62 

730 

510 
145 
78 
81 
61 

875 

590 
172 
103 
112 
63 

1,040 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

42 
24 
56 
4 

126 

39 
15 
37 

3 

94 

63 
21 
75 

3 

162 

69 
31 
75 

3 

178 

75 
41 
98 

4 

217 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

52 
27 
11 
7 

96 

48 
14 
7 
5 

75 

61 
20 
13 
5 

'99 

70 
24 
17 
7 

118 

99 
37 
24 
10 

169 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Souice: Dataquest (June 1990) 

6 
32 
20 
19 

77 

49 

790 

237 

1 
18 
12 
12 

43 

34 

686 

238 

3 
20 
20 
18 

61 

66 

1,118 

167 

2 
18 
13 
15 

48 

76 

1,295 

144 

3 
18 
16 
19 

57 

78 

1,561 

130 
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Table 9C 

Estimated Japanese Bipolar Logic Consumption 
by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

55.9% 

1985 

64.1% 

1986 

65.3% 

1987 

67.6% 

1988 

24.7% 
7.8 
9.8 
6.6 
6.9 

31.7% 
9.1 
8.9 
6.5 
8,0 

35.3% 
11.1 
6.2 
7.1 
5.6 

39.4% 
11.2 
6.0 
6.2 
4.7 

37.8% 
11.0 
6.6 
7.2 
4.0 

66.6% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

5.3% 
3.0 
7.1 
0.5 

5.7% 
2.2 
5.4 
0.5 

5.6% 
1.9 
6.7 
0.3 

5.3% 
2.4 
5.8 
0.3 

4.8% 
2.6 
6.3 
0.2 

15.9% 13.8% 14.5% 13.7% 13.9% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

6.6% 
3.4 
1.4 
0.9 

7.0% 
2.1 
1.1 
0.7 

5.5% 
1.8 
1.2 
0.5 

5.4% 
1.9 
1.3 
0.5 

6.3% 
2.4 
1.5 
0.6 

12.2% 10.9% 8.8% 9.1% 10.8% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

0.7% 
4.1 
2.6 
2.4 

9.7% 

6.3% 

100.0% 

0.2% 
2.6 
1.8 
1.7 

6.3% 

4.9% 

100.0% 

0.3% 
1.8 
1.8 
1.6 

5.5% 

5.9% 

100.0% 

0.2% 
1.4 
1.0 
1.2 

3.7% 

5.9% 

100.0% 

0.2% 
1.2 
1.1 
1.2 

3.7% 

5.0% 

100.0% 

JSAM 
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Historical Data Base 

Table lOA 

Estimated Japanese Bipolar Memory Consumption 
by Application Market 

(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

39 
0 
0 
0 
0 

39 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

39 

32 
0 
0 
0 
0 

32 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

32 

28 
0 
0 
0 
0 

28 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

28 

33 
0 
0 
0 
0 

33 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

33 

45 
0 
0 
0 
0 

45 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

45 

14 ©1990 Dataquest Incorporated June 
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Historical Data Base 

Table lOB 

Segment 

Estimated Japanese Bipolar Memory Consumption 
by Application Market 

(Millions of Dollars) 

1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥AJS$1) 
Source: Datacpiest (June 1990) 

162 
0 
0 
0 
0 

162 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

162 

237 

136 
0 
0 
0 
0 

136 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

136 

238 

169 
0 
0 
0 
0 

169 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

169 

167 

227 
0 
0 
0 
0 

227 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

227 

144 

348 
0 
0 
0 
0 

348 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

348 

130 

ISAM 
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Historical Data Base 

Table IOC 

Segment 

Estimated Japanese Bipolar Memory Consumption 
by Application Market 
(Percentage of Total) 

1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

100.0% 
0 
0 
0 
0 

100.0% 
0 
0 
0 
0 

100.0% 
0 
0 
0 
0 

100.0% 
0 
0 
0 
0 

100.0% 
0 
0 
0 
0 

100.0% 100.0% 100.0% 100.0% 100.0% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal" 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

0 
0 
0 
0 

0 

0 

100.0% 

0 
0 
0 
0 

0 

0 

100.0% 

0 
0 
0 
0 

0 

0 . 

100.0% 

0 
0 
0 
0 

0 

0 

100.0% 

0 
0 
0 
0 

0 

0 

100.0% 
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Historical Data Base 

Table llA 

Estimated Japanese MOS Logic Consumption 
by Application Market 

(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Somce: Dataquest (June 1990) 

10 
8 

10 
12 
28 

67 

13 
7 
9 
1 

29 

9 
6 
2 
2 

m 
23 
81 
21 
4 

129 

6 

251 

21 
12 
17 
14 
27 

91 

18 
5 
9 
1 

34 

16 
6 
3 
2 

27 

19 
73 
20 

5 

117 

7 

275 

26 
11 
16 
14 
24 

91 

19 
5 
9 
1 

34 

13 
5 , 
2 
2 

22 

19 
76 
19 
6 

120 

8 

275 

38 
17 
25 
20 
27 

127 

23 
9 

13 
1 

45 

13 
5 
4 
2 

25 

17 
74 
17' 
7 

115 

11 

322 

56 
24 
33 
27 
37 

177 

32 
14 
19 

1 

66 

21 
8 
5 
4 

38 

28 
102 
24 

8 

162 

12 

456 
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Historical Data Base 

Table IIB 

Segment 

Estimated Japanese MOS Logic Consumption 
by Application Market 

(Millions of Dollars) 

1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

43 
34 
41 
50 

116 

284 

90 
51 
69 
57 

113 

380 

156 
67 
96 
81 

143 

544 

261 
116 
176 
142 
184 

879 

434 
183 
254 
211 
282 

1,364 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

53 
29 
37 
4 

123 

78 
22 
37 

5 

142 

114 
30 
53 

5 

202 

159 
62 
88 

6 

315 

243 
105 
149 

9 

505 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

38 
25 
10 
10 

84 

65 
26 
13 
10 

114 

78 
28 
13 
14 

134 

93 
36 
26 
16 

171 

160 
64 
40 
32 

296 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Souice: Dataquest (June 1990) 

97 
342 
87 
17 

543 

26 

1,058 

237 

80 
308 
83 
20 

490 

31 

1,157 

238 

112 
455 
116 
38 

720 

50 

1,650 

167 

118 
514 
121 
46 

798 

74 

2,237 

144 

212 
788 
183 
65 

1,247 

94 

3,505 

130 
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Historical Data Base 

Table IIC 

Estimated Japanese MOS Logic Consumption 
by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

26.8% 

1985 

32.9% 

1986 

33.0% 

1987 

39.3% 

1988 

4.0% 
3.2 
3.8 
4.7 

11.0 

7.8% 
4.4 
6.0 
4.9 
9.8 

9.4% 
4.1 
5.8 
4.9 
8.7 

11.7% 
5.2 
7.9 
6.3 
8.2 

12.4% 
5.2 
7.2 
6.0 
8.0 

38.9% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

5.0% 
2.8 
3.5 
0.4 

6.7% 
1.9 
3.2 
0.4 

6.9% 
1.8 
3.2 
0.3 

7.1% 
2.8 
3.9 
0.3 

6.9% 
3.0 
4.2 
0.2 

11.6% 12.2% 12.3% 14.1% 14.4% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

3.6% 
2.4 
1.0 
0.9 

5.6% 
2.2 
1.1 
0.9 

4.7% 
1.7 
0.8 
0.9 

4.2% 
1.6 
1.1 
0.7 

4.6% 
1.8 
1.1 
0.9 

7.9% 9.9% 8.1% 7.6% 8.4% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

9.1% 
32.3 

8.3 
1.6 

51.3% 

2.4% 

00.0% 

6.9% 
26.6 

7.2 
1.7 

42.4% 

2.7% 

100.0% 

6.8% 
27.6 

7.0 
2.3 

43.6% 

3.0% 

100.0% 

5.3% 
23.0 

5.4 
2.0 

35.7% 

3.3% 

100.0% 

6.0% 
22.5 

5.2 
1.8 

35.6% 

2.7% 

100.0% 

ISAM 
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Historical Data Base 

Table 12A 

Estimated Japanese MOS Microcomponent Consumption 
by Application Market 

(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
J^iblic Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Dataquest (June 1990) 

54 
12 
17 
11 
18 

112 

13 
5 
6 
1 

24 

11 
4 
3 
1 

18 

10 
42 

5 
7 

63 

15 

232 ' 

44 
11 
10 
8 

13. 

85 

12 
4 
5 
1 

22 

10 
4 
2 
1 

17 

12 
47 

6 
7 

72 

15 

210 

59 
15 
13 
9 

11 

108 

* 

14 
5 
7 
1 

27 

10 
3 
3 
1 

17 

12 
36 

8 
6 

62 

16 

228 

72 
20 
18 
14 
11 

135 

18 
6 

10 
1 

35 

10 
4 
5 
2 

21 

11 
37 

8 
8 

64 

20 

274 

94 
24 
24 
14 
12 

168 

22 
10 
13 

1 

46 

13 
5 
5 
2 

24 

14 
44 

8 
8 

75 

21 

334 
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Historical Data Base 

Table 12B 

Estimated Japanese MOS Microcomponent Consumption 
by Application Market 

(Millions of Dollars) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

230 
49 
70 
47 
76 

471 

183 
45 
42 
33 
53 

356 

353 
90 
80 
55 
66 

644 

499 
142 
126 
98 
74 

939 

723 
181 
185 
105 
96 

1,291 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

53 
21 
24 

3 

102 

51 
18 
20 

3 

92 

82 
29 
44 

4 

159 

124 
43 
67 

5 

240 

168 
77 

103 
6 

354 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

44 
16 
12 
4 

77 

43 
15 
10 
3 

72 

57 
19 
19 
5 

100 

72 
28 
33 
11 

144 

99 
37 
37 
14 

187 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Source: Dataquest (June 1990) 

42 
176 
20 
29 

267 

62 

978 

237 

51 
197 
25 
28 

302 

62 

884 

238 

74 
216 
46 
35 

371 

93 

1,367 

167 

79 
256 
53 
53 

441 

135 

1,899 

144 

107 
339 
65 
65 

576 

163 

2,572 

130 
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Historical Data Base 

Table 12C 

Estimated Japanese MOS Microcomponent Consumption 
by Application Marlcet 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

48.2% 

1985 

40.3% 

1986 

47.1% 

1987 

49.4% 

1988 

23.5% 
5.0 
7.1 
4.8 
7.8 

20.7% 
5.0 
4.8 
3.7 
6.0 

25.8% 
6.6 
5.9 
4.0 
4.8 

26.3% 
7.5 
6.6 
5.2 
3.9 

28.1% 
7.0 
7.2 
4.1 
3.7 

50.2% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

5.4% 
2.2 
2.5 
0.3 

5.7% 
2.0 
2.3 
0.4 

6.0% 
2.1 
3.2 
0.3 

6.5% 
2.3 
3.5 
0.3 

6.5% 
3.0 
4.0 
0.2 

10.4% 10.4% 11.6% 12.6% 13.8% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

4.5% 
1.6 
1.3 
0.4 

4.9% 
1.7 
1.2 
0.4 

4.2% 
1.4 
1.4 
0.4 

3.8% 
1.5 
1.7 
0.6 

3.8% 
1.4 
1.5 
0.6 

l.i 8.1% 7.3% l.i 13% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Daiaquest (June 1990) 

4.3% 
18.0 
2.1 
3.0 

27.4% 

6.3% 

00.0% 

5.8% 
22.3 

2.9 
3.2 

34.2% 

7.0% 

100.0% 

5.4% 
15.8 
3.4 
2.6 

27.2% 

6.8% 

100.0% 

4.1% 
13.5 
2.8 
2.8 

23.2% 

7.1% 

100.0% 

4.2% 
13.2 
2.5 
2.5 

22.4% 

6.3% 

100.0% 
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Historical Data Base 

Table 13A 

Estimated Japanese MOS Memory Consumption 
by Application Market 

(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacmring Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

131 
32 
44 
31 
34 

271 

22 
11 
14 
2 

48 

20 
9 
5 
1 

35 

1 
8 
2 
0 

11 

10 

374 

105 
25 
23 
23 
27 

203 

18 
7 

10 
2 

36 

13 
8 
3 
1 

25 

1 
6 
4 
1 

11 

7 

282 

123 
25 
24 
23 
21 

216 

17 
6 
8 
1 

32 

11 
8 
4 
1 

23 

1 
4 
5 
1 

11 

9 

290 

146 
29 
28 
25 
15 

242 

19 
7 

10 
1 

38 

13 
7 
4 
1 

25 

1 
4 
6 
1 

12 

7 

325 

251 
44 
49 
45 
25 

414 

38 
18 
20 

2 

78 

25 
12 
7 
3 

47 

2 
11 
9 
1 

24 

11 

574 

JSAM 
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Historical Data Base 

Table 13B 

Estimated Japanese MOS Memory Consumption 
by Application Market 

(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

1984 

551 
134 
186 
130 
141 

1,142 

91 
44 
61 

7 

203 

1985 

441 
104 
98 
96 

112, 

851 

75 
30 
40 

6 

151 

1986 

1,291 

101 
35 
49 

8 

194 

1987 

1,684 

133 
51 
68 
10 

263 

1988 

737 
150 
141 
136 
126 

1,014 
202 
193 
174 
101 

1,931 
339 
376 
348 
192 

3,185 

294 
139 
156 

15 

604 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

83 
40 
19 
6 

148 

56 
34 
13 
3 

106 

67 
47 
21 

4 

138 

89 
49 
31 

6 

175 

192 
92 
54 
22 

360 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Souice: Dataquest (June 1990) 

4 
33 
6 
1 

45 

42 

1,579 

237 

4 
24 
17 
2 

47 

29 

1,184 

238 

7 
22 
30 
5 

63 

52 

1,739 

167 

8 
31 
42 
5 

85 

51 

2,258 

144 

16 
88 
69 
10 

183 

86 

4,418 

130 
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Historical Data Base 

Table 13C 

Estimated Japanese MOS Memory Consumption 
by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

1984 1985 1986 1987 1988 

34.9% 
8.5 

11.8 
8.2 
9.0 

72.3% 

5.8% 
2.8 
3.8 
0.4 

37.3% 
8.8 
8.3 
8.1 
9,5 

71.9% 

6.3% 
2.5 
3.4 
0.5 

42.4% 
8.6 
8.1 
7.8 
7.3 

74.2% 

5.8% 
2.0 
2.8 
0.5 

44.9% 
8.9 
8.5 
7.7 
4.5 

74.6% 

5.9% 
2.3 
3.0 
0.4 

43.7% 
7.7 
8.5 
7.9 
4.3 

72.1% 

6.6% 
3.1 
3.5 
0.3 

12.8% 12.7% 11.2% 11.6% 13.7% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

5.2% 
2.5 
1.2 
0.4 

4.7% 
2.9 
1.1 
0.2 

3.8% 
2.7 
1.2 
0.2 

3.9% 
2.2 
1.4 
0.3 

4.3% 
2.1 
1.2 
0.5 

9.4% 8.9% 8.0% 7.7% 8.1% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Dataquest (June 1990) 

0.3% 
2.1 
0.4 
0.1 

2.8% 

2.6% 

0.0% 

0.4% 
2.0 
1.4 
0.2 

4.0% 

2.5% 

100.0% 

0.4% 
1.2 
1.7 
0.3 

3.6% 

3.0% 

100.0% 

0.3% 
1.4 
1.8 
0.2 

3.8% 

2.3% 

100.0% 

0.4% 
2.0 
1.6 
0.2 

4.1% 

2.0% 

100.0% 
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Historical Data Base 

Table 14A 

Estimated Japanese Linear IC Consumption 
by Application Market 

(Billions of Yeii) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

30 

1985 

51 

1986 

53 

1987 

60 

1988 

3 
6 
9 
5 
7 

9 
11 
13 
8 

10 

7 
14 
16 
8 
8 

9 
17 
18 
9 
8 

9 
15 
18 
10 
8 

61 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

19 
8 

19 
1 

47 

16 
7 

18 
1 

43 

17 
8 

19 
1 

44 

21 
10 
25 

1 

57 

20 
10 
28 

1 

59 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

23 
10 
5 
6 

44 

21 
9 
5 
5 

40 

18 
7 
5 
5 

35 

20 
7 
6 
6 

39 

20 
8 
7 
6 

41 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Source: Dataquest (June 1990) 

80 
208 
18 
13 

319 

14 

454 

71 
199 
21 
14 

305 

17 

456 

67 
198 
20 
14 

299 

23 

454 

61 
189 
22 
21 

292 

26 

474 

64 
195 
21 
17 

298 

25 

484 
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Historical Data Base 

Table 14B 

Estimated Japanese Linear IC Consumption 
by Application Market 

(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

125 

1985 

214 

1986 

316 

1987 

417 

1988 

12 
27 
36 
21 
29 

38 
47 
55 
32 
41 

42 
84 
96 
48 
46 

61 
117 
123 
63 
53 

71 
118 
141 
73 
63 

467 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

82 
32 
81 
4 

200 

68 
31 
77 

5 

180 

100 
46 

113 
6 

264 

144 
73 

172 
7 

396 

154 
75 

214 
8 

452 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

98 
43 
20 
25 

186 

88 
37 
21 
22 

169 

107 
41 
31 
30 

208 

139 
51 
44 
38 

272 

150 
65 
53 
48 

315 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate G^AJS$1) 
Source: Dataquest (Juae 1990) 

337 
877 
77 
55 

1,346 

61 

1,916 

237 

296 
837 
88 
59 

1,280 

71 

1,915 

238 

404 
1,183 
122 
83 

1,791 

139 

2,718 

167 

421 
1,315 
151 
143 

2,031 

179 

3,294 

144 

493 
1,502 
163 
132 

2,291 

195 

3,720 

130 
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Historical Data Base 

Table 14C 

Estimated Japanese Linear IC Consumption 
by Application Marliet 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

6.5% 

1985 

11.2% 

1986 

11.6% 

1987 

12.6% 

1988 

0.6% 
1.4 
1.9 
1.1 
1.5 

2.0% 
2.5 
2.9 
1.7 
2.2 , 

1.5% 
3.1 
3.5 
1.8 
1.7 

1.9% 
3.5 
3.7 
1.9 
1.6 

1.9% 
3.2 
3.8 
2.0 
1.7 

12.5% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

4.3% 
1.7 
4.2 
0.2 

3.5% 
1.6 
4.0 
0.2 

3.7% 
1.7 
4.2 
0.2 

4.4% 
2.2 
5.2 
0.2 

4.1% 
2.0 
5.8 
0.2 

10.4% 9.4% 9.7% 12.0% 12.1% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

5.1% 
2.2 
1.1 
1.3 

4.6% 
1.9 
1.1 
1.2 

3.9% 
1.5 
1.1 
1.1 

4.2% 
1.6 
1.3 
1.2 

4.0% 
1.7 
1.4 
1.3 

9.7% 8.8% 7.7% 8.3% 8.5% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

17.6% 
45.8 

4.0 
2.9 

70.2% 

3.2% 

100.0% 

15.5% 
43.7 

4.6 
3.1 

66.9% 

3.7% 

100.0% 

14.8% 
43.5 

4.5 
3.0 

65.9% 

5.1% 

100.0% 

12.8% 
39.9 
4.6 
4.4 

61.6% 

5.4% 

100.0% 

13.3% 
40.4 

4.4 
3.6 

61.6% 

5.3% 

100.0% 
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Historical Data Base 

Table 15A 

Estimated Japanese Discrete Consumption 
by Application Market 

(Billions of Yen) 

Segment 1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

CommunicatiQns 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

21 
16 
26 
20 
17 

99 

13 
8 

21 
1 

43 

27 
10 
5 
2 

44 

28 
127 

6 
20 

181 

24 

390 

20 
16 
29 
20 
.18 

103 

21 
10 
22 

1 

54 

20 
9 
4 
2 

36 

26 
90 

7 
18 

140 

28 

361 

22 
22 
37 
23 
16 

120 

22 
9 

23 
1 

55 

19 
9 
6 

. 3 

36 

24 
76 

6 
17 

122 

19 

352 

30 
23 
41 
29 
15 

139 

25 
12 
27 

1 

64 

19 
6 
6 
2 

33 

17 
63 
6 

18 

105 

22 

364 

36 
32 

• 46 
40 
21 

174 

24 
15 
30 

1 

70 

23 
8 
6 
3 

40 

19 
70 

7 
20 

116 

26 

427 

JSAM 
0006957 

©1990 Dataquest Incorporated June 
Reference material—^will not be repubiisbed 

29 



Historical Data Base 

Table 15B 

Segment 

Estimated Japanese Discrete Consumption 
by Application Market 

(Millions of Dollars) 

1984 1985 1986 1987 1988 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

87 
65 

109 
84 
70 

416 

84 
66 

121 
85 
77 

433 

131 
129 
224 
140 
96 

718 

209 
163 
286 
203 
105 

965 

275 
242 
353 
306 
163 

1,340 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

56 
33 
87 
5 

181 

89 
40 
91 

5 

225 

130 
56 

140 
6 

332 

171 
84 

185 
8 

447 

182 
113 
234 

9 

539 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

115 
43 
19 
9 

186 

86 
37 
17 
9 

150 

114 
51 
34 
15 

214 

135 
44 
38 
15 

232 

179 
60 
46 
25 

310 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Source: Dataqaest (June 1990) 

119 
536 
24 
85 

764 

101 

1,648 

237 

108 
377 
29 
75 

589 

119 

1,516 

238 

145 
453 
34 
99 

732 

113 

2,109 

167 

120 
440 
44 
124 

729 

153 

2,526 

144 

144 
540 
57 
151 

891 

202 

3,282 

130 
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Historical Data Base 

Table 15C 

Estimated Japanese Discrete Consumption 
by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

25.3% 

1985 

28.6% 

1986 

34.1% 

1987 

38.2% 

1988 

5.3% 
4.0 
6.6 
5.1 
4.3 

5.6% 
4.3 
8.0 
5.6 
5.1 

6.2% 
6.1 

10.6 
6.6 
4.6 

8.3% 
6.4 

11.3 
8.0 
4.2 

8.4% 
7.4 

10.8 
9.3 
5.0 

40.8% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

3.4% 
2.0 
5.3 
0.3 

5.9% 
2.7 
6.0 
0.3 

6.2% 
2.6 
6.6 
0.3 

6.7% 
3.3 
7.3 
0.3 

5.6% 
3.5 
7.1 
0.3 

11.0% 

11.3% 

14.9% 

9.9% 

15.7% 

10.1% 

17.7% 

9.2% 

16.4% 

7.0% 
2.6 
1.2 
0.6 

5.7% 
2.5 
1.2 
0.6 

5.4% 
2.4 
1.6 
0.7 

5.3% 
1.7 
1.5 
0.6 

5.4% 
1.8 
1.4 
0.8 

9.5% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (Jime 1990) 

7.2% 
32.5 

1.5 
5.1 

46.4% 

6.1% 

100.0% 

7.1% 
24.9 

1.9 
5.0 

38.8% 

7.8% 

100.0% 

6.9% 
21.5 

1.6 
4.7 

34.7% 

5.4% 

100.0% 

4.8% 
17.4 
1.8 
4.9 

28.9% 

6.0% 

100.0% 

4.4% 
16.4 

1.7 
4.6 

27.1% 

6.1% 

100.0% 
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Historical Data Base 

Table 16A 

Estimated Japanese Optoelectronics Consumption 
by Application Market 

(Billions of Yen) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

19 

1985 

20 

1986 1987 

23 25 

1988 

1 
2 
3 
6 
8 

2 
2 
3 
7 
7. 

2 
2 
3 
7 
10 

2 
2 
3 
8 
10 

2 
2 
4 
9 
12 

29 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

7 
6 
4 
0 

9 
6 
3 
0 

10 
6 
3 
0 

11 
9 
5 
0 

15 
15 
7 
0 

17 19 20 25 38 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

8 
1 
2 
1 

8 
2 
2 
1 

8 
1 
3 
1 

8 
1 
2 
1 

11 
2 
4 
3 

12 13 13 13 19 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

23 
26 
7 
6 

62 

6 

116 

24 
27 
8 
6 

66 

9 

127 

25 
27 
10 
8 

70 

9 

135 

20 
29 
9 
9 

67 

10 

139 

25 
37 
10 
9 

82 

10 

177 
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Historical Data Base 

Table 16B 

Estimated Japanese Optoelectronic Consumption 
by Application Market 

(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

3 
7 

11 
25 
34 

80 

1985 

7 
9 

12 
30 
28 

86 

1986 

12 
10 
16 
44 
57 

138 

1987 

15 
11 
23 
54 
70 

173 

1988 

14 
15 
31 
70 
92 

222 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

31 
24 
16 
1 

72 

38 
26 
13 
2 

79 

58 
38 
20 

2 

118 

75 
65 
32 
2 

174 

115 
116 
56 
2 

289 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

32 
6 
7 
5 

50 

35 
7 
9 
6 

56 

47 
8 

16 
7 

77 

55 
7 

17 
9 

87 

83 
15 
29 
20 

146 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (¥/US$l) 
Source: Dataquest (June 1990) 

96 
109 
31 
26 

261 

25 

489 

237 

103 
112 
34 
27 

275 

37 

533 

238 

147 
162 
59 
50 

417 

• 56 

807 

167 

139 
202 
63 
59 

463 

71 

968 

144 

195 
285 
80 
73 

633 

73 

1,363 

130 
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Historical Data Base 

Table 16C 

Estimated Japanese Optoelectronics Consumption 
by Application Market 
(Percentage of Total) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

16.3% 

1985 

16.1% 

1986 

17.1% 

1987 

17.9% 

1988 

0.5% 
1.5 
2.2 
5.1 
7.0 

1.3% 
1.7 
2.2 
5.7 
5.2 . 

1.5% 
1.3 
1.9 
5.4 
7.0 

1.5% 
1.2 
2.4 
5.6 
7.3 

1.0% 
1.1 
2.2 
5.1 
6.8 

16.3% 

Communications 
Customer Premises 
Public Telecom 
Radio 
Broadcast and Studio 

Subtotal 

6.4% 
4.9 
3.3 
0.2 

7.2% 
4.8 
2.4 
0.3 

7.2% 
4.7 
2.4 
0.3 

7.8% 
6.7 
3.3 
0.2 

8.4% 
8.5 
4.1 
0.2 

14.8% 14.7% 14.6% 18.0% 21.2% 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

6.5% 
1.2 
1.5 
1.1 

6.6% 
1.2 
1.6 
1.1 

5.8% 
1.0 
1.9 
0.9 

5.6% 
0.7 
1.7 
0.9 

6.1% 
1.1 
2.1 
1.4 

10.2% 10.6% 9.6% 9.0% 10.7% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 
Souice: Dataquest (June 1990) 

19.6% 
22.3 

6.4 
5.2 

53.5% 

5.2% 

00.0% 

19.2% 
21.1 

6.3 
5.1 

51.7% 

6.9% 

100.0% 

18.2% 
20.0 

7.3 
6.2 

51.7% 

7.0% 

100.0% 

14.4% 
20.9 

6.5 
6.1 

47.9% 

7.3% 

100.0% 

14.3% 
20.9 

5.9 
5.4 

46.4% 

5.4% 

100.0% 
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Consumption by Application Market 

Table la 

Estimated Japanese IC CcHisumption by Af^licaticm Mailcet 
(Billions of Yen) 

Segment 

Data Processing 
Computers 
Data storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (Yen/UsSl) 

1 

1 

« 

it 

1 

<i 

i 

t 

« 

il 

« 

198« 

282.8 
72.3 
97.1 
71.1 
98.9 

622.1 

76.0 
35.8 
61.3 
5.3 

178.5 

74.6 
35.8 
17.3 
12.2 

139.9 

115.1 
345.8 
50.1 
28.6 

539.5 

56.7 

,536.7 

237.0 

it 

t 

« 

IE 

1 

« 

t 

t 

i 

»1 

K 

1985 

266.1 
73.6 
77.7 
62.3 
89.0 

568.7 

73.7 
27.4 
50.4 
5.3 

156.9 

71.6 
30.1 
15.3 
10.3 

127.5 

102.9 
329.6 
50.7 
28.7 

511.9 

54.1 

,419.1 

238.0 

« 

I 

X 

i 

V 

« 

i 

it 

1 

a 

1 

1986 

313.5 
86.1 
80.7 
66.9 
74.0 

621.1 

76.8 
26.9 
55.7 
4.5 

164.0 

61.7 
25.8 
16.2 
9.8 

113.5 

100.1 
316.4 
51.4 
29.9 

497.8 

66.7 

,463.1 

167.0 

1 

<i 

t 

* 

1 

!E 

i 

V 

i 

11 

1 

1987 

376.7 
103.8 
100.3 
80.2 
68.1 

729.2 

90.6 
37.4 
67.7 
4.6 

200.3 

66.7 
27.2 
21.6 
11.2 

126.7 

90.3 
307.2 
49.5 
37.9 

485.0 

74.4 

.,615.5 

144.0 

K 

Xl 

1! 

1 

« 

« 

« 

t 

1 

12 

K 

1988 

540.6 
129.1 
137.6 
110.4 
90.5 

,008.2 

121.2 
56.7 
93.7 
5.5 

277.1 

90.9 
38.3 
27.0 
16.3 

172.5 

108.0 
355.5 
57.0 
37.9 

558.5 

80.3 

,096.6 

130.0 

« 

«1 

It 

» 

« 

V 

!t 

<E 

if 

«2 

t 

1989 

683.7 
140.3 
174.2 
134.5 
116.9 

,249.6 

139.9 
70.2 
102.3 

7.4 

319.8 

109.0 
47.7 
35.0 
18.3 

210.0 

111.3 
365.8 
59.9 
34.8 

571.8 

91.8 

,443.0 

134.0 

if 

ifl 

If 

* 

1 

« 

if 

1! 

if 

*3 

1?92 

887.8 
199.8 
241.8 
185.0 
163.9 

,678.3 

196.4 
104.1 
143.6 

8.3 

452.3 

135.0 
68.2 
43.3 
28.5 

275.0 

106.1 
459.1 
79.2 
61.8 

706.2 

153.7 

,265.4 

CAGR 
1988-1992 

13.2t 
11.5% 
15.1% 
13.8% 
16.0% 

13.6% 

12.8% 
16.4% 
11.3% 
10.8% 

13.0% 

10.4% 
15.5% 
12.5% 
15.0% 

12.4% 

(0.5%) 
6.6% 
8.6% 

13.0% 

6.0% 

17.6% 

11.7% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 
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Consumption by Application Market 

Table lb 

Estimated Japanese IC Consumption by Af^lication Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Commun ica t ions 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manutacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

1984 1985 1986 1987 1988 1989 1992 
CAGR 

1988-1992 

$ 1 , 1 9 3 . 2 $ 1 , 1 1 8 . 1 $ 1 , 8 7 7 . 2 $ 2 , 6 1 6 . 1 $ 4 , 1 5 8 . 4 $ 5 , 1 0 2 . 3 $ 6 , 6 2 5 . 1 12.3% 
3 0 5 . 1 3 0 9 . 2 515 .3 720 .8 9 9 3 . 2 1 , 0 4 7 . 0 1 , 4 9 1 . 2 10.7% 
409 .7 3 2 6 . 5 4 8 2 . 9 696 .4 1 , 0 5 8 . 7 1 , 3 0 0 . 0 1 , 8 0 4 . 3 14.3% 
299 .8 2 6 1 . 8 400 .8 557 .2 8 4 9 . 5 1 , 0 0 3 . 4 1 , 3 8 0 . 3 12.9% 
4 1 7 . 2 3 7 4 . 0 4 4 3 . 1 4 7 3 . 1 6 9 5 . 9 872 .7 1 , 2 2 3 . 4 15.1% 

$ 2 , 6 2 5 . 0 $ 2 , 3 8 9 . 6 $ 3 , 7 1 9 . 3 $ 5 , 0 6 3 . 6 $ 7 , 7 5 5 . 6 $ 9 , 3 2 5 . 4 $ 1 2 , 5 2 4 . 3 12.7% 

$ 320 .7 $ 3 0 9 . 9 $ 460 .1 $ 6 2 9 . 1 $ 
1 5 1 . 2 1 1 5 . 3 1 6 1 . 1 259 .7 
258 .7 2 1 1 . 7 333 .8 469 .9 

2 2 . 6 2 2 . 3 2 7 . 0 3 2 . 0 

932 .6 $ 1 , 0 4 4 . 0 $ 1 , 4 6 5 . 4 
436 .5 523 .9 777 .0 
720 .5 763 .4 1 , 0 7 1 . 6 

4 2 . 2 5 5 . 2 6 1 . 6 

12.0% 
15.5% 
10.4% 
10.0% 

$ 4 6 2 . 8 $ 
1 8 9 . 2 
150 .0 

7 7 . 9 

6 9 9 . 4 $ 
294 .5 
207 .6 
1 2 5 . 3 

8 1 3 . 4 $ 1 , 0 0 7 . 5 
355 .6 509 .0 
261 .4 323 .1 
1 3 6 . 6 212 .7 

9.6% 
14.7% 
11.7% 
14.1% 

$ 753 .1 $ 6 5 9 . 2 $ 982 .0 $ 1 , 3 9 0 . 7 $ 2 , 1 3 1 . 8 $ 2 , 3 8 6 . 6 $ 3 , 3 7 5 . 6 12.2% 

$ 314 .8 $ 3 0 1 . 0 $ 369 .6 $ 
1 5 1 . 1 1 2 6 . 7 154 .7 

73 .1 6 4 . 4 9 7 . 0 
51 .4 4 3 . 4 5 8 . 5 

$ 590 .4 $ 5 3 5 . 5 $ 6 7 9 . 8 $ 8 7 9 . 9 $ 1 , 3 2 6 . 8 $ 1 , 5 6 7 . 0 $ 2 , 0 5 2 . 3 11.5% 

$ 485 .7 $ 4 3 2 . 4 $ 599 .5 $ 627 .3 $ 830 .7 $ 8 3 0 . 6 $ 791 .4 (1.2%) 
1 , 4 5 8 . 9 1 , 3 8 5 . 0 1 , 8 9 4 . 7 2 , 1 3 3 . 3 2 , 7 3 4 . 8 2 , 7 2 9 . 9 3 , 4 2 5 . 8 5.8% 

211 .2 2 1 2 . 9 307 .8 343 .7 438 .8 4 4 7 . 0 591 .2 7.7% 
120 .6 1 2 0 . 7 1 7 8 . 9 2 6 3 . 5 291 .5 259 .7 461 .6 12.2% 

$ 2 , 2 7 6 . 4 $ 2 , 1 5 1 . 0 $ 2 , 9 8 0 . 8 $ 3 , 3 6 7 . 9 $ 4 , 2 9 5 . 8 $ 4 , 2 6 7 . 2 $ 5 , 2 7 0 . 0 5.2% 

$ 239 .2 $ 2 2 7 . 5 $ 399 .5 $ 516 .7 $ 6 1 7 . 3 $ 6 8 5 . 1 $ 1 , 1 4 6 . 9 16.7% 

$ 6 , 4 8 4 . 1 $ 5 , 9 6 2 . 8 $ 8 , 7 6 1 . 4 $ 1 1 , 2 1 8 . 8 $ 1 6 , 1 2 7 . 4 $ 1 8 , 2 3 1 . 2 $ 2 4 , 3 6 9 . 0 10.9% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

© 1989 Dataquest Incorporated October JSAM 
0004967 



Consumption by Application Market 

Table Ic 

Estimated Japanese IC Consiimpti<Hi by Application Market 
(Percentage of Total) 

ggcp^nt 3MA ISM ISM 2M1 ISM ISM ISSZ 

Data Processing 
Computers 18.4% 18.8% 21.4% 23.3% 25.8% 28.0% 27.2% 
Data Storage 4.7 5.2 5.9 6.4 6.2 5.7 6.1 
Terminals 6.3 5.5 5.5 6.2 6.6 7.1 7.4 
Input/Output 4.6 4.4 4.6 5.0 5.3 5.5 5.7 
Dedicated Systems 6.4 Sul 5tl ±xl 4.3 4,$ 5.0 

Subtotal 40.5% 40.1% 42.5% 45.1% 48.1% 51.2% 51.4% 

Communications 
Customer Premises 
Public Telecom. 
Sadio 
Broadcast and 

Subtotal 

Industrial 

Studio 

Instrumentation 
Manufacturing 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 

Sys. 

Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Note: Columns ms ly not i 

4.9% 
2.3 
4.0 
0,3 

11.6% 

4.9% 
2.3 
1.1 
0,? 

9.1% 

7.5% 
22.5 
3.3 
3.,9 

35.1% 

3,7% 

100.0% 

5.2% 
1.9 
3.6 
Ofi 

11.1% 

5.0% 
2.1 
1.1 
0,7 

9.0% 

7.3% 
23.2 
3.6 
2,0 

36.1% 

3.9*^ 

100.0% 

5.3% 
1.8 
3.8 
0,3 

11.2% 

4.2% 
1.8 
1.1 
0,7 

7.8% 

6.8% 
21.6 
3.5 
2,0 

34.0% 

4,6% 

100.0% 

5.6% 
2.3 
4.2 
0,3 

12.4% 

4.1% 
1.7 
1.3 
0,7 

7.8% 

5.6% 
19.0 
3.1 
2.3 

30.0% 

4,6"̂  

100.0% 

add to totals shown because of r 

5.8% 
2.7 
4.5 
0.3 

13.2% 

4.3% 
1.8 
1.3 
Q.8 

8.2% 

5.2% 
17.0 
2.7 
1.8 

26.6% 

3.8% 

100.0% 

ounding. 

5.7% 
2.9 
4.2 
0,3 

13.1% 

4.5% 
2.0 
1.4 
0,7 

8.6% 

4.6% 
15.0 
2.5 
1.4 

23.4% 

3.8% 

100.0% 

6.0% 
3.2 
4.4 
0,3 

13.9% 

4.1% 
2.1 
1.3 
0,9 

8.4% 

3.2% 
14.1 
2.4 
1,9 

21.6% 

4.7% 

100.0% 

Source: Dataquest 
October 1989 

JSAM © 1989 Dataquest Incorporated October 
0004967 



Consumption by Application Market 

Table 2a 

Estimated Japanese Bipolar Logic Consumption by Ai^lication Market 
(Billions of Yen) 

Segment 

Data Processing 

Computers 

Data Storage 
Terminals 

Input/Output 

Dedicated Systems 

SuDtotal 

Communications 

Customer Premises 

Public Telecom. 

Kadio 

Broadcast and Studio 

Subtotal 

Industrial 

Instrumentation 

Manulacturing Systems 

Medical 

Others 

Subtotal 

Consumer 

Audio 

Video 

Personal Electronics 

Appliances 

Subtotal 

Transportation 

Total 

exchange f(ate (Yen/US$l) 

If 

1984 

46.3 

14.6 
18.4 

12.3 

13.0 

tl04.6 

i 

« 

1 

1 

X 

I 

1 

9.9 
5.7 

13.3 

0.9 

29.8 

12.3 

6.4 
2.6 
1.6 

22.8 

1.4 
7.6 
4.8 
4.4 

18.2 

11.7 

)£187.2 

»237.0 

1 

1985 

SI. 8 

14.8 
14.5 

10.6 

13.0 

X104.7 

i 

i 

t 

« 

1 

« 

I 

9.3 
3.6 
8.9 
0.7 

22.5 

11.5 

3.4 
1.8 
1.1 

17.8 

0.3 
4.3 
2.9 
2.8 

10.3 

8.0 

!fl63.3 

1238.0 

t 

1986 

65.9 

20.7 
11.6 

13.3 

10.4 

il21.9 

if 

V 

X 

1 

1 

1 

<t 

10.5 

3.5 
12.5 

0.6 

27.1 

10.2 

3.3 
2.2 
0.9 

16.5 

0.5 
3.4 
3.3 
3.0 

10.2 

11.0 

S186.7 

»167.0 

X 

1987 

73.5 

20.8 
11.3 

11.6 

8.8 

1126.0 

X 

X 

X 

X 

X 

X 

X 

9.9 
4.4 

10.8 

0.5 

25.6 

10.1 

3.5 
2.5 
i.O 

17.0 

0.3 
2.6 
1.8 
2.2 

6.9 

11.0 

X186.5 

X144.0 

X 

1988 

76.6 

22.4 
13.4 

14.6 

8.1 

X135.2 

X 

X 

X 

X 

X 

X 

s 

9.7 
5.3 

12.7 

0.5 

28.3 

12.8 

4.8 
3.1 
1.2 

21.9 

0.4 
2.4 
2.1 
2.5 

7.4 

10.2 

X203.0 

X130.0 

X 

1989 

70.2 

19.3 
12.5 

12.7 

7.2 

X121.8 

X 

X 

X 

X 

X 

X 

X 

8.1 
5.2 

11.1 

0.4 

24.8 

11.6 

4.3 
3.1 
1.0 

20.0 

0.3 
1.9 
2.0 
2.3 

6.5 

9.2 

X182.3 

xi34.a 

X 

1992 

88.1 

19.3 
15.0 

15.1 

7.7 

X14S.2 

X 

X 

X 

X 

X 

X 

X 

10.3 

6.8 
12.4 

0.6 

30.1 

12.8 

5.5 
4.3 
1.5 

24.1 

0.2 
1.7 
1.7 
1.8 

5.4 

10.4 

X215.1 

CAGR 

1988-1992 

3.5% 

(3.7%) 
2.9% 

0.9% 

(1.4%) 

1.8% 

1.5% 

6.2% 

(0.7%) 

2.9% 

1.5% 

(0.1%) 

3.6% 

8.9% 

4.8% 

2.4% 

(14.9%) 

(8.2%) 

(6.3%) 

(8.0%) 

(7.9%) 

0.5% 

1.5% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

© 1989 Dataquest Incorporated October JSAM 
0004967 



Consumption by Application Market 

Table 2b 

Estimated Japanese Bipolar Loĝ c Consumption by Ai^lication Market 
(Millioi^ of Dollars) 

Segment 

Data Processing 

CCNsputers 

Data atocage 

Terminals 

Input/Output 

Dedicated Systems 

Subtotal 

Comnunications 

Customer Premises 

Public Telecom. 

Radio 

Broadcast and Studio 

Subtotal 

Industrial 

Instrumentation 

Manufacturing Systems 

Med leal 

Others 

Subtotal 

Consumer 

Audio 

Video 

Personal Electronics 

Appliances 

Subtotal 

Transportation 

Total 

» 

3 

» 

$ 

$ 

$ 

$ 

* 

$ 

$ 

1921 

19S.4 

61.6 

77.6 

51.9 

54.9 

441.4 

41.8 

24.1 

56.1 

3.9 

125.9 

51.8 

27.0 
10.8 

6.7 

96.3 

5.9 

32.1 

20.3 

18.6 

76.8 

49.4 

789.7 

3 

3 

3 

3 

3 

3 

$ 

3 

3 

3 

ass. 
217.6 

62.2 

60.9 

44.5 

54.7 

440.0 

39.1 

15.0 

37.2 

3.1 

94.5 

48.3 

14.3 
7.4 

4.6 

74.6 

1.3 

18.1 

12.2 

11.8 

43.3 

33.6 

686.0 

3 

3 

3 

3 

3 

3 

3 

3 

f 

31 

1986 

394.6 

124.0 

69.5 

79.6 
62.0 

729.7 

62.9 

20.8 

75.0 

3.4 

162.1 

61.1 

19.8 

12.9 

5.1 

98.9 

3.0 

20.4 

19.8 

18.0 

61.1 

66.0 

,117.7 

3 

3 

3 

3 

3 

3 

3 

3 

$ 

31 

1987 

510.4 

144.5 
78.2 

80.8 

61.0 

875.0 

68.8 

30.6 

75.0 

3.5 

177.8 

69.8 

24.3 

17.4 

6.-6 

118.1 

2.1 

18.1 

12.5 

15.3 

47.9 

76.4 

,295.1 

3 

31 

3 

3 

3 

3 

3 

3 

3 

31 

1986 

589.5 

172.5 

103.2 

112.1 

62.5 

,039.8 

74.6 

41.1 

97.9 

3.8 

217.4 

98.7 

36.8 

23.5 

9.6 

168.6 

2.9 

18.4 

16.5 

19.3 

57.1 

78.5 

,561.4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

31 

1989 

523.5 
144.0 

93.3 

94.9 

53.4 

909.1 

60.4 

38.8 

82.8 

3.0 

185.1 

86.6 

31.7 

23.1 

7.5 

148.9 

2.2 

14.2 

14.9 

17.2 

48.5 

68.7 

,360.2 

3 

31 

3 

3 

3 

3 

3 

3 

? 

31 

1992 

657.5 

144.1 

112.2 

112.8 

^7.2 

,083.9 

76.9 

50.7 

92.5 

4.2 

224.3 

95.5 

41.0 

32.1 

11.2 

179.9 

1.5 

12.7 

12.3 

13.4 

39.9 

77.6 

,605.6 

CAGR 

1988-1992 

(2.8%) 

(4.4«) 

2.1* 

0.2% 

(2.2%) 

1.0% 

0.7% 

5.4% 

(1.4%) 

2.1% 

0.8% 

(0.8%) 

2.8% 

8.1% 

4.0% 

1.6% 

(15.5%) 

(8.9%) 

(7.0%) 

(8.7%) 

(8.6%) 

(0.3%) 

0.7% 

Note: Columns may not add to totals shown because of rounding. 

Source: Oataquest 

October 1989 

JSAM 
0004967 

© 1989 Dataquest Incorporated October 



Consumption by Application Market 

Table 2c 

Estimated Japanese Bipolar Logic Consiimption by Application Market 
(Percentage of Total) 

Segment 1984 1985 UM 1987 1988 1999 1992 

Data Processing 

Computers 24.7% 31.7% 35.3% 39.4% 37.8% 38.5% 40.9% 

Data Storage 7.8 9.1 11.1 11.2 11.0 10.6 9.0 

Terminals 9.8 8.9 6.2 6.0 6.6 6.9 7.0 

Input/Output 6.6 6.5 7.1 6.2 7.2 7.0 7.0 
Dedicated Systems 6.9 8.0 5.6 4.7 4.0 3.9 3.6 

Subtotal 55.9% 64.1% 65.3% 67.6% 66.6% 66.8% 67.5% 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instruunentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

5.3% 
3.0 
7.1 
0.5 

15.9% 

6.6% 
3.4 
1.4 

0,9 

12.2% 

0,7% 
4.1 
2.6 
2.4 

9.7% 

6.3% 

100.0% 

5.7% 
2.2 
5.4 

0,5 

13.8% 

7.0% 
2.1 
1.1 

0,7 

10.9% 

0.2% 
2.6 
1.8 
1,7 

6.3% 

4,9% 

100.0% 

5.6% 
1.9 
6.7 

0,3 

14.5% 

5.5% 
1.8 
1.2 

0.5 

8.8% 

0.3% 
1.8 
1.8 

1,6 

5.5% 

5.9% 

100.0% 

5.3% 
2.4 
5.8 

0,3 

13.7% 

5.4% 
1.9 
1.3 

0,5 

9.1% 

0.2% 
1.4 
1.0 
1,2 

3.7% 

5.9% 

100.0% 

4.8% 
2.6 
6.3 

0,2 

13.9% 

6.3% 
2.4 
1.5 
0.6 

10.8% 

0.2% 
1.2 
1.1 
1,2 

3.7% 

5,0'"̂  

100.0% 

4.4% 
2.9 
6.1 

0.2 

13.6% 

6.4% 
2.3 
1.7 

0.5 

10.9% 

0.2% 
1.0 
1.1 

1.3 

3.6% 

5,0% 

100.0% 

4.8% 
3.2 
5.8 

0,3 

14.0% 

5.9% 
2.6 
2.0 
0.7 

11.2% 

0.1% 
0.8 
0.8 
0.8 

2.5% 

4.8% 

100.0% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

© 1989 Dataquest Incorporated October JSAM 
0004967 



Consumption by Application Market 

Table 3a 

Estimated Japanese Bipolar M&tacay Consumption by Ai^lication Market 
(Billions of Yen) 

Segment 

Data Processing 

Computers 

Data Storage 

Terminals 

Input/Output 
Dedicated Systems 

Subtotal 

Comminications 

Customer Premises 

Public Telecom. 

Radio 

Broadcast and Studio 

Subtotal 

Industrial 

Instrumentation 

Hanutacturing Systems 

Medical 

Others 

Subtotal 

Consumer 

Audio 

Video 

Personal electronics 

Appliances 

Subtotal 

Transportation 

•l"otai 

Exchange hate (lfen/US$l) 

1984 

t 38 

if 38 

it 38 

K237 

.5 
0 
0 
0 
0 

.b 

0 
0 
0 
0 

0 

0 
0 
U 
0 

0 

0 
0 
0 
0 

0 

0 

.5 

.0 

mi 

X 32 

« 32 

i 32 

i!238 

.3 
0 
0 
0 
0 

.3 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

.3 

.0 

1986 

1 28 

t 28 

i 28 

!fl67 

.3 
0 
0 
0 
0 

.3 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

.3 

.0 

1987 

i 32 

I 32 

i 32 

1144 

.7 
0 
0 
0 
0 

.7 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

.7 

.0 

1988 

f 4Sc 

t 45 

1 45 

1130 

.2 
0 
0 
0 
0 

.2 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

.2 

.0 

1989 

X 28 

i! 28 

t 28 

«134 

.5 
0 
0 

a 
0 

.5 

a a 
0 
0 

a 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

.5 

.0 

1992 

X 33 

» 33 

» 33 

.4 
0 
0 
0 
0 

.4 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 

.4 

1988-1992 

(7 

(7 

(5 

.3%) 

0 
0 
0 
_0 

.3%) 

0 
0 
0 
_0 

0 

0 
0 
0 
_0 

0 

0 
0 
0 
_0 

0 

_0 

.9%) 

; 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

JSAM 
0004967 

© 1989 Dataquest Incorporated October 



Consumption by Application Market 

Table 3b 

Estimated Japanese Bipolar Memory C(»isumption by Aj^lication Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

$162.4 
0 
0 
0 
0 

$162.4 

1985 

»135.7 
U 
0 
0 
0 

$135.7 

1^86 

$169. 

$169.5 

1987 

$227, 

$227.1 

ilM 

$347. 

$347.7 

1989 

$212.7 
0 
0 

• 0 

0 

$212.7 

1992 

$249.3 
0 
0 
0 
0 

$249.3 

CAGR 
1988-1992 

(8.0%) 
0 
0 
0 
0 

(8.0%) 

Communications 
Customer Premises 
Public Telecom. 
Kadio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total $162.4 $135.7 $169.5 $227.1 $347.7 $212.7 $249.3 (8.0%) 

Note: Columns may not add to totals shown because ot rounding. 

Source: Dataquest 
October 1989 

© 1989 Dataquest Incorporated October JSAM 
0004967 



Consumption by Application Market 

Table 3c 

Estimated Japanese Bipolar Memcny C(»mimpticm by Applicati<»i Market 
(Pffl^fflitage of Total) 

gggimeftt 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

S u b t o t a l 

; 9 8 4 1985 1 2 M 1987 1988 1989 1992 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

fl a a a a a a 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

0 
0 
0 

_a 

0 
0 
0 

_a 

0 
0 
0 

_a 

0 
0 
0 

-a 

0 
0 
0 

Ji 

0 
0 
0 

_a 

0 
0 
0 
0 

0 
0 
0 

JI 

0 
0 
0 

-a 

0 
0 
0 

Jl 

0 
0 
0 

Jl 

0 
0 
0 

A 

0 
0 
0 

_a 

0 
0 
0 

_a 

Communications 
Customer Premises 
Public Telecom. 
Badio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataguest 
October 1989 

0 
0 
0 

J l 

0 
0 
0 

_a 

0 
0 
0 

_a 

0 
0 
0 

_o 

0 
0 
0 

Ji 

0 
0 
0 

J) 

0 
0 
0 

-fi 

0 

_a 

0 

_a 

0 

0 

0 

0 

0 

_a 

0 

_a 

0 

0 

JSAM 
0004967 

© 1989 Dataquest Incorporated October 



Consumption by Application Market 

Table 4a 

Estimated Japanese MOS Logic Consumpticm by A^Iication Market 
(Billions of Yen) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Deaicated Systems 

Subtotal 

Communications 
Customer Premises 
Public-Telecom. 
Radio 
broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (Yen/USSl) 

^ 

1 

t 

If 

» 

I 

t 

1 

1984 

10.1 
8.0 
9.6 

11.9 
27.6 

67.2 

12.5 
6.9 
8.7 
1.0 

29.1 

9.0 
6.0 
2.4 
2.4 

19.8 

22.9 
81.0 
20.7 
4.0 

1(128.6 

1 6.1 

1250.8 

1237.0 

1985 

1 21.4 

. 12.2 

16.5 

13.5 

26.9 

1 90.5 

t 18.5 
5.2 
8.9 
1.2 

K 33.7 

1 15.6 

6.1 
3.1 
2.4 

X 27.2 

* 19.0 

73.3 

19.7 

4.7 

«lie.7 

if 7.3 

!(275.4 

1238.0 

1986 

X 26.0 

11.2 

16.1 

13.6 

23.9 

it 90.8 

if 19.0 
5.0 
8.9 
0.9 

i 33.8 

if 13.0 

4.7 
2.2 
2.4 

« 22.3 

i 18.7 

75.9 

19.3 

6.3 

ifl20.2 

if 8.3 

if275.5 

ifl67.0 

1987 

1! 37.6 

16.7 

23.4 

20.4 

26.5 

V126.6 

K 22.9 

8.9 
12.7 

0.9 

if 45.4 

If 13.4 

5.1 
3.7 
2.3 

X 24.6 

if 16.9 

74.0 

17.4 

6.6 

ifll4.9 

if 10.7 

<322.2 

ifl44.0 

1998 

t 56.5 

23.8 

33.0 

27.4 

36.7 

ifi77.3 

it 31.5 

13.6 

19.3 

1.1 

X 65.6 

* 20.8 

8.3 
5.2 
4.2 

X 38.5 

X 27.5 
102.4 
23.7 
8.4 

X162.1 

X 12.2 

X4SS.7 

X130.0 

1989 

X 65.6 
25.7 
37.5 
30.3 
40.7 

X199.7 

X 34.2 
15.3 
20.4 
1.2 

X 71.1 

X 22.9 
9.1 
6.5 
4.6 

X 43.2 

X 29.3 
106.3 
26.3 
7.7 

«ie9.6 

X 15.0 

X498.6 

X134.0 

1992 

X135.8 
41.7 
55.4 
45.0 
62.8 

X340.7 

X 55.2 
25.7 
27.9 
1.5 

XllO.2 

X 32.9 
14.7 
8.0 
6.5 

X 62.1 

X 32.8 
130.8 
30.8 
13.0 

X207.4 

X 28.0 

X748.4 

CAGR 
1988-1992 

24.5% 
15.11 
13.8% 
13.2% 
14.4% 

17.7% 

15.0% 
17.2% 
9.6% 
7.6% 

13.8% 

12.2% 
15.2% 
11.5% 
11.9% 

12.7% 

4.5% 
6.3% 
6.7% 

11.5% 

6.4% 

23.. 0% 

13.2% 

Note: Columns nay not add to totals sttown because of rounding. 

Source: Dataquest 
October 1989 

10 © 1989 Dataquest Incorporated October JSAM 
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Consumption by Application Market 

Table 4b 

Estimated Japanese MOS Logic Consumption by Ai^licaticm Market 
(MilliiHB of Dollars) 

Sagwent 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

1984 

42.6 
33.8 
40.5 
SO. 2 

116.5 

1985 

89.9 
51.3 
69.3 
56.7 

113.0 

1986 

155. 
67. 
96, 
81. 

6 
2 
1 
4 

143.3 

1987 

2 6 1 . 1 
1 1 5 . 8 
1 7 6 . 4 
1 4 1 . 9 
1 8 4 . 0 

1988 

434.3 
182.9 
253.7 
210.8 
281.9 

1989 

489.3 
191.8 
279.9 
226.1 
303.5 

1992 

$ 1 , 0 1 3 . 4 
311 .2 
4 1 3 . 2 
335 .8 
468 .7 

CAGR 

1988-1992 

2 3 . 6 * 
14 .2« 
13.0% 
1 2 . 3t 
1 3 . S» 

283.6 $ 380.3 $ 543.7 $ 879.2 $1,363.7 $1,490.6 $2,542.3 16.8% 

Communications 
Customer Premises 
Public Telecom. 
Kadio 
Broadcast and Studio 

Subtotal 

52.7 
29.1 
36.7 
4.2 

77.7 
21.7 
37.4 
4.8 

122.8 $ 141.6 

113.8 
30.1 
53.1 
Si3 

159.0 
61.8 
87.8 
6.3 

242.6 
104.9 
148.6 

8.6 

255.2 
114.2 
152.2 

9.0 

411.7 
191.8 
207.9 
U . 2 

202 .3 $ 314 .9 $ 504 .8 $ 530 .6 $ 8 2 2 . 6 

14.1% 
16.3% 

8.8% 
6.8% 

1 3 . 0 % 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

38.0 
25.3 
10.3 
10. Q 

65.4 
25.7 
12.9 
10,1 

77.8 
28.3 
13.4 
14.3 

93.3 
35.7 
25.7 
16.1 

159.8 
64.1 
40.0 
32.0 

170.9 
68.1 
48.8 
34.3 

8 3 . 6 3 1 1 4 . 1 S 1 3 3 . 8 $ 1 7 0 . 8 295.8 3 2 2 . 1 

2 4 5 . 5 
1 0 9 . 6 

5 9 . 9 
48.8 

4 6 3 . 8 

1 1 . 3 % 
1 4 . 3 % 
1 0 . 6 % 
1 1 . 1 % 

1 1 . 9 % 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

$ 96.6 $ 79.8 
341.8 308.2 
87.3 82.8 
17.0 19.7 

$ 542.7 

$ 25.7 

$ 490.5 

$ 30.8 

$ 1 1 2 . 0 
4 5 4 . 6 
1 1 5 . 6 

3 7 . 7 

$ 719 .9 

$ 5 0 . 0 

$ 1 , 6 4 9 . 6 

$ 

$ 

$ 

$2 

1 1 7 . 6 
5 1 3 . 9 
120 .8 

4 5 . 8 

7 9 8 . 1 

7 4 . 3 

, 2 3 7 . 3 

$ 211 .7 
787 .9 
182 .6 

6 4 . 6 

$ 1 , 2 4 6 . 8 

$ 93 .9 

$ 3 , 5 0 5 . 0 

$ 218 .7 
793 .3 
196 .3 

57 .5 

$ 1 , 2 6 5 . 7 

$ 1 1 1 . 9 

$ 3 , 7 2 0 . 9 

$ 244 .8 
9 7 6 . 1 
229 .9 

9 7 . 0 

$ 1 , 5 4 7 . 8 

$ 2 0 8 . 6 

$ 5 , 5 8 5 . 0 

3.7% 
5.5% 
5.9% 

10.7% 

5.6% 

22.1% 

12.4% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

JSAM 
0004967 
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Consumption by Application Market 

Table 4c 

Estimated Japanese MOS Logic Consumption by Aiqilication Market 
(Percentage of Total) 

S^gwgpt; 1994 isii 12M IMl MM 13M 2M1 

Data Processing 
Computers 4.0% 7.8% 9.4% 11.7% 12.4% 13.2% 18.1% 
Data Storage 3.2 4.4 4.1 5.2 5.2 5.2 5.6 
Terminals 3.8 6.0 5.8 7.9 7.2 7.5 7.4 
Input/Output 4.7 4.9 4.9 6.3 6.0 6.1 6.0 
Dedicated Systems H,Q 9.8 8.7 8.2 8.0 8.2 8.4 

Subtotal 26.8% 32.9% 33.0% 39.3% 38.9% 40.1% 45.5% 

Communications 
Customer Premises 
Piiblic Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

5.0% 
2.8 
3.5 
OT4 

11.6% 

3.6% 
2.4 
1.0 
0,9 

7.9% 

9.1% 
32.3 
8.3 
1,6 

51.3% 

2.4% 

100.0% 

6.7% 
1.9 
3.2 
0,4 

12.2% 

5.6% 
2.2 
1.1 
Q,9 

9.9% 

6.9% 
26.6 
7.2 
1,7 

42.4% 

2.7% 

100.0% 

6.9% 
1.8 
3.2 
0,3 

12.3% 

4.7% 
1.7 
0.8 
0,9 

8.1% 

6.8% 
27.6 
7.0 
2.3 

43.6% 

3.0% 

100.0% 

7.1% 
2.8 
3.9 
0,3 

14.1% 

4.2% 
1.6 
1.1 
0,7 

7.6% 

5.3% 
23.0 
5.4 
2.0 

35.7% 

3,3% 

100.0% 

6.9% 
3.0 
4.2% 
0,3% 

14.4% 

4.6% 
1.8 
1.1 
0,9 

8.4% 

6.0% 
22.5 
5.2 
1.8 

35.6% 

2.7% 

100.0% 

6.9% 
3.1 
4.1% 
0,?% 

14.3% 

4.6% 
1.8 
1.3 
0,9 

8.7% 

5.9% 
21.3 
5.3 
1.5 

34.0% 

3-0% 

100.0% 

7.4% 
3.4 
3.7 
0,2 

14.7% 

4.4% 
2.0 
1.1 
0,9 

8.3% 

4.4% 
17.5 
4.1 
1,7 

27.7% 

3.7% 

100.0% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

12 © 1989 Dataquest Incorporated October JSAM 
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Consumption by Application Market 

Table 5a 

Estimated Japanese MOS Microcompcment Consumption by Ai^lication Market 
(Billions of Yen) 

Segment 

Data Processing 

Computers 

Data Storage 

Terminals 

Input/Output 

Dedicated Systems 

Subtotal 

Communications 

Customer Premises 

Public Telecom. 

Radio 

Broadcast and Studio 

Subtotal 

Industrial 

Instrumentation 

Manufacturing Systems 

Medical 

Others 

Subtotal 

Consumer 

Audio 

Video 

Personal Electronics 

Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (Yen/USSl) 

1984 

« 54.4 

11.6 

16.5 

11.1 

18.0 

Xlll.6 

i 12.6 

5.1 
5.8 
U.8 

« 24.2 

1 10.5 

3.8 
2.9 

.. 9-, 9 

!t 1 8 . 1 

1 10.0 

41.6 

4.8 
6.9 

> 63.2 

1 14.6 

»231.7 

!(237.U 

: 

t 

« 

it 

1 

* 

i 

< 

• 

* 

<e 

1985 

43.6 

10.6 

10.1 

7.8 
12.6 

84.7 

12.1 

4.3 
4.8 
0.8 

22.0 

10.2 

3.6 
2.4 
0.8 

17.0 

12.1 

47.0 

6.1 
6.7 

71.9 

14.8 

1210.4 

X238.0 

A|86 

ii 58.9 

15.0 
13.4 

9.2 
11.0 

»107.5 

» 13.7 

4.9 
7.3 
0.7 

* 26.5 

t 9.5 

3.2 
3.2 
0.8 

i 16.7 

« 12.4 

36.0 

7.7 
5.9 

« 62.0 

* 15.5 

X228.3 

»167.0 

1967 

» 71.9 

20.4 

18.2 

14.1 

10.6 

1135.2 

« 17.9 

6.2 
9.6 
0.8 

« 34.5 

!I 10.4 

4.1 
4.7 
1.6 ' 

i 20.8 

y 11.4 

36.8 

7.7 
7.7 

« 63.5 

* 19.5 

K273.S 

1144.0 

1988 

t 94.0 

23.6 

24.1 

13.7 

12.5 

il67.8 

* 21.8 

10.0 

13.4 

0.8 

X 46.1 

1 12.8 

4.8 
4.9 
1.8 

i 24.3 

« 13.9 

44.0 

8.5 
8.5 

1 74.9 

* 21.2 

K334.3 

X130.0 

1989 

VlOO.l 

23.5 

26.2 
14.3 

12.8 

*176.9 

« 23.5 

11.5 

13.7 
0.8 

1 49.5 

i 13.2 

5.0 
5.8 
1.8 

« 25.8 

if 13.6 

42.2 

8.6 
8.2 

K 72.6 

it 22.4 

»347.2 

»134.0 

1992 

itl53.7 
39.7 

44.6 

23.6 

22.4 

It 284.0 

i! 41.0 

19.1 

19.0 
1.4 

if 80.4 

t! 20.7 

9.0 
6.8 
3.2 

1 39.7 

1 16.9 

76.4 

10.6 

12.5 

iill6.5 

* 36.7 

4557.3 

CAGR 

1988-1992 

13.1% 
13.9% 

16.6% 

14.5% 

15.8% 

14.1% 

17.1% 

17.4% 

9.0% 

14.6% 

14.9% 

12.7% 

17.1% 

8.7% 

14.8% 

13.0% 

5.1% 

14.8% 

5.8% 

10.1% 

11.7% 

14.7% 

13.6% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

JSAM 
0004967 

© 1989 Dataquest Incorporated October 13 



Consumption by Application Market 

Table 5b 

Estimated Japanese MOS Microcomponent Consumption by Application Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Commun ica t ions 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

1984 

$229.5 
48.9 
69.6 
46.8 
75.9 

3470.9 

$ 53.2 
21.4 
24.3 
3.2 

$102.1 

$ 44.3 
16.0 
12.3 
3.9 

$ 76.5 

S 42.2 
175.5 
20.0 
29.0 

$266.7 

$ 61.6 

$977.8 

1985 

$183.2 
44.5 
42.4 
32.8 
52.9 

$355.9 

$ 50.8 
17.9 
20.4 
3.3 

$ 92.3 

$ 42.9 
14.9 
10.2 
3.5 

$ 71.5 

$ 50.8 
197.5 
25.5 
28.2 

$302.0 

$ 62.2 

3883.9 

3 

3 

$ 

$ 

3 

$ 

$ 

$ 

$ 

31 

1986 

352.7 
89.8 
3U.2 
55.1 
65.9 

643.7 

81.9 
29.3 
43.7 
4.0 

159.0 

56.9 
19.2 
19.2 
5.0 

100.2 

74.3 
215.6 
46.1 
35.3 

371.3 

92.8 

,367.0 

$ 

3 

3 

$ 

$ 

3 

3 

3 

3 

$1 

1987 

499.4 
141.9 
126.0 
97.8 
73.7 

938.9 

124.3 
43.3 
66.6 
5.4 

239.7 

72.2 
28.5 
32.6 
11.1 

144.4 

78.8 
255.6 
53.1 
53.5 

441.0 

135.4 

,899.4 

$ 

$1 

3 

3 

$ 

3 

3 

3 

3 

32 

1968 

723.2 
181.2 
185.3 
105.5 
96.0 

,291.1 

167.8 
77.2 

103.3 
6.2 

354.5 

98.8 
36.7 
37.3 
14.2 

187.0 

106.8 
338.8 
65.2 
65.3 

576.1 

163.2 

,571.9 

3 

31 

3 

3 

3 

3 

3 

3 

3 

32 

1989 

747.1 
175.4 
195.5 
106.7 
95.5 

,320.2 

175.4 
85.8 

102.2 
6.0 

369.4 

98.5 
37.3 
42.9 
13.4 

192.2 

101.5 
314.9 
64.2 
61.2 

541.8 

167.2 

,590.7 

31 

32 

3 

3 

3 

3 

3 

3 

3 

$4 

1992 

,147.0 
296.3 
332.8 
176.0 
167.2 

,119.3 

306.0 
142.4 
141.4 
10.3 

600.1 

154.5 
67.0 
50.6 
24.0 

296.0 

126.3 
570.4 
79.3 
93.3 

869.4 

273.7 

,158.6 

CAGR 
1988-1992 

12.2% 
13.1% 
15.8% 
13.7% 
14.9% 

13.2% 

16.2% 
16.5% 
8.2% 

13.7% 

14.1% 

11.8% 
16.3% 
7.9% 

14.0% 

12.2% 

4.3% 
13.9% 
5.0% 
9.3% 

10.8% 

13.8% 

12.8% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

14 © 1989 Dataquest Incorporated October JSAM 
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Consumption by Application Market 

Table Sc 

Estimated Japanese MOS MicroosmpcHient Cc»isumption by .A^lication M^ket 
(Percentage of Total) 

Sggpgnt 13M. 1331 1M& 1987 1988 ISM 199? 

Data P r o c e s s i n g 
Computers 23.5% 20.7% 25.8% 26.3% 28.1% 28.8% 27.6% 
Data S t o r a g e 5 . 0 5 . 0 6 . 6 7 . 5 7 . 0 6 . 8 7 . 1 
Termina l s 7 . 1 4 . 8 5 . 9 6 . 6 7 . 2 7 . 5 8 . 0 
I n p u t / O u t p u t 4 . 8 3 . 7 4 . 0 5 . 2 4 . 1 4 . 1 4 . 2 
D e d i c a t e d Systems 7 . 8 6,Q 4 . 8 3»9 3 . 7 3 . 7 4 . 0 

S u b t o t a l 48.2% 40.3% 47.1% 49.4% 50.2% 51.0% 51.0% 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

5.4% 
2.2 
2.5 
0,3 

10.4% 

4.5% 
1.6 
1.3 
Ori 

7.8% 

4.3% 
18.0 
2.1 
3.0 

27.3% 

6.3% 

100.0% 

5.7% 
2.0 
2.3 
0,4 

10.4% 

4.9% 
1.7 
1.2 
0,4 

8.1% 

5.8% 
22.3 
2.9 
3,2 

34.2% 

7.0% 

100.0% 

6.0% 
2.1 
3.2 
0,3 

11.6% 

4.2% 
1.4 
1.4 
0,4 

7.3% 

5.4% 
15.8 
3.4 
2,6 

27.2% 

6.8% 

100.0% 

6.5% 
2.3 
3.5 
0,3 

12.6% 

3.8% 
1.5 
1.7 

o,e 
7.6% 

4.1% 
13.5 
2.8 
2,8 

23.2% 

7.1% 

100.0% 

6.5% 
3.0 
4.0 
0,2 

13.8% 

3.8% 
1.4 
1.5 
0.6 

7.3% 

4.2% 
13.2 
2.5 
2,5 

22.4% 

6.3% 

100.0% 

6.8% 
3.3 
3.9 
0,2 

14.3% 

3.8% 
1.4 
1.7 
0,5 

7.4% 

3.9% 
12.2 
2.5 
2,4 

20.9% 

6.5% 

100.0% 

7.4% 
3.4 
3.4 
0,2 

14.4% 

3.7% 
1.6 
1.2 
0,8 

7.1% 

3.0% 
13.7 
1.9 
2,2 

20.9% 

6.6% 

100.0% 

N o t e : Columns may n o t add t o t o t a l s shown b e c a u s e of rounding . 

Source : D a t a q u e s t 
October 1989 
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Consumption by Application Market 

Table 6a 

Estimated Japanese MOS Memory Consumption by Af^lication Market 
(Billions of Yen) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (yen/US$l) 

1984 

«130.6 
31.7 
44.0 
30.8 
33.5 

1(270.7 

1 21.6 

10.5 
14.4 
1.6 

1 48.1 

I 19.7 
9.4 
4.6 
1.5 

t 35.1 

» 1.0 
7.8 
1.5 
0.3 

1 10.6 

* 9.9 

i374.3 

S237.0 

1985 

1108.0 
24.7 
23.4 
22.8 
26.7 

)i205.6 

« 17.8 
7.1 
9.5 
1.5 

I 35.9 

t 13.3 

8.2 
3.0 
0.7 

I 25.2 

1 1.0 
5.7 
1.1 
0.5 

* 8.3 

« 7.0 

1282.0 

i238.0 

1986 

«127.4 
25.1 
23.6 
22.8 
21.1 

IE220.0 

)! 17.0 
5.9 
8.2 
1.4 

i 32.5 

<t 11.1 
7.8 
3.5 
0.7 

i 23.1 

« 1.1 
3.6 
0.8 
0.9 

i 6.4 

I 8.7 

t290.5 

K167.0 

1987 

V152.2 
29.1 
27.8 
25.1 
14.5 

«248.7 

X 19.2 
7.4 
9.8 
1.4 

« 37.8 

« 12.8 
7.1 
4.4 
0.9 

!E 25.2 

« 1.1 
4.4 
1.0 
0.8 

» 7.2 

1 7.4 

«326.3 

1144.0 

1988 

i(259.0 
44.0 
48.8 
4S.2 
25.0 

X422.1 

it 38.2 
18.0 
20.3 
2.0 

H 78.5 

« 25.0 
12.0 
7.0 
2.8 

1 46.8 

X 2.1 
11.4 
1.5 
1.3 

t 16.3 

t 11.2 

»574.8 

X130.0 

1989 

K409.7 
56.6 
78.1 
67.3 
48.0 

t659.7 

i 52.5 

26.7 
28.7 
3.8 

1111.7 

1 40.3 

20.2 
11.2 
4.2 

. « 75.9 

!( 2.7 
20.1 
2.0 
1.5 

1 26.3 

17.1 

1890.7 

1134.0 

1 

» 

1 

1 

1 

1 

1 

1 

1 

11 

1992 

460.6 
66.0 
88.6 
77.1 
55.9 

748.3 

50.1 
31.9 
30.5 
2.4 

114.8 

44.2 
24.1 
13.9 
6.1 

88.3 

3.4 
28.1 
3.1 
2.6 

37.2 

22.0 

,010.6 

CAGR 
1988-1992 

15.5% 
10.7% 
16.lt 
14.3% 
22.3% 

15.4% 

7.0% 
15.4% 
10.7% 
4.6% 

10.0% 

15.3% 
19.0% 
18.9% 
20.8% 

17.2% 

13.5% 
25.3% 
20.5% 
18.4% 

23.0% 

18.3* 

15.1% 

Note: Columns may not add to totals shown because of rounding. 

Source; Dataquest 

October 1989 

16 © 1989 Dataquest Incorporated October JSAM 
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Consumption by Application Market 

Table 6b 

Estimated Japanese MOS Memray Consumption by Ai^lication Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manutacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

$ 

$1 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$1 

1984 

S51.1 
133.a 
185.7 
130.1 
141.4 

,142.0 

91.1 
44.3 
60.6 
6.8 

202.8 

82.9 
39.7 
19.4 
6.2 

148.2 

4.2 
32.8 
6.3 
1.3 

44.6 

41.7 

,579.3 

$ 

$ 

$ 

3 

$ 

$ 

$ 

$ 

$ 

$1 

1985 

453.8 
103.8 
98.3 
95.8 

112.2 

863.9 

74.6 
29.7 
40.1 
6.4 

150.8 

55.9 
34.4 
12.6 
2.9 

105.8 

4.2 
23.9 
4.7 
2.1 

35.0 

29.4 

,184.8 

$ 

— 

$1 

$ 

it 

$ 

$ 

$ 

S 

i 

$1 

1986 

762.9 
150.3 
141.3 
136.3 
126.3 

,317.1 

101.5 
35.3 
49.1 
8.4 

194.3 

66.6 
46.7 
21.0 
4.2 

138.5 

6.6 
21.6 
4.8 
5.1 

38.0 

51.8 

,739.8 

$1 

$1 

$ 

$ 

$ 

S 

$ 

3 

f 

32 

1987 

,056.9 
201.9 
192.9 
174.2 
100.9 

,726.9 

133.3 
51.4 
68.1 
9.7 

262.6 

88.9 
49.3 
30.6 
6.0 

174.7 

7.6 
30.6 
6.6 
5.5 

50.3 

51.4 

,265.9 

SI 

$3 

3 

3 

3 

3 

3 

3 

3 

34 

1988 

,992.5 
338.5 
375.7 
347.7 
192.2 

,246.6 

293.8 
138.5 
156.2 
15.1 

603.6 

192.2 
92.3 
53.7 
21.8 

360.0 

15.8 
87.8 
11.3 
10.1 

125.1 

86.4 

,421.6 

33 

34 

3 

3 

3 

3 

3 

3 

3 

36 

1989 

,057.2 
422.4 
582.8 
502.5 
3SS.2 

,923.1 

391.8 
199.3 
214.2 
28.4 

833.6 

300.7 
150.6 
83.9 
31.3 

566.6 

20.1 
150.0 
14.9 
11.2 

196.3 

127.6 

,647.2 

33 

35 

3 

3 

3 

3 

3 

3 

3 

37 

1992 

,437.3 
492.4 
661.4 
575.6 
417.5 

,584.3 

373.5 
238.0 
227.7 
17.5 

856.8 

329.9 
179.5 
104.0 
45.1 

658.6 

25.5 
209.7 
23.1 
19.3 

277.7 

164.2 

,541.5 

CAGR 
1988-1992 

14.6% 
9.8% 

15.2% 
13.4% 
21.4% 

14.5% 

6.2% 
14.5% 
9.9% 
3.9% 

9.2% 

14.5% 
18.1% 
18.0% 
19.9% 

16.3% 

12.7% 
24.3% 
19.6% 
17.5% 

22.1% 

17.4% 

14.3% 

Note: Columns may not ado to totals shown because of rounding. 

Oataquest 
October 1989 

JSAM 
0004967 
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Consumption by Application Market 

Table 6c 

Estimated Japanese MOS Memory Consumption by Ai^lication Market 
(Percentage of Total) 

geqment 1,984 3.98? ISM IS?? 1988 1989 1992 

Data Processing 
Computers 34.9% 38.3% 43.8% 46.6% 45.1% 46.0% 45.6% 
Data Storage 8.5 8.8 8.6 8.9 7.7 6.4 6.5 
Terminals 11.8 8.3 8.1 8.5 8.5 8.8 8.8 
Input/Output 8.2 8.1 7.8 7.7 7.9 7.6 7.6 
Dedicated Systems g^ 9.5 7.3 4.5 4.3 5.4 5.5 

Subtotal 72.3% 72.9% 75.7% 76.2% 73.4% 74.1% 74.0% 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

ConsTimer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

5.8% 
2.8 
3.8 
0t4 

12.8% 

5.2% 
2.5 
1.2 
0.4 

9.4% 

0.3% 
2.1 
0.4 
0,1 

2.8% 

2.6% 

100.0% 

6.3% 
2.5 
3.4 
0,5 

12.7% 

4.7% 
2.9 
1.1 
0.2 

8.9% 

0.4% 
2.0 
0.4 
0,2 

3.0% 

2.5% 

100.0% 

5.8% 
2.0 
2.8 
0,5 

11.2% 

3.8% 
2.7 
1.2 
0,? 

8.0% 

0.4% 
1.2 
0.3 
0,3 

2.2% 

3.0% 

100.0% 

5.9% 
2.3 
3.0 
0,4 

11.6% 

3.9% 
2.2 
1.3 
0.3 

7.7% 

0.3% 
1.3 
0.3 
0,? 

2.2% 

2,3% 

100.0% 

6.6% 
3.1 
3.5 
0,3 

13.7% 

4.3% 
2.1 
1.2 
0.5 

8.1% 

0.4% 
2.0 
0.3 
0,2 

2.8% 

2,0*̂  

100.0% 

5.9% 
3.0 
3.2 
0,4 

12.5% 

4.5% 
2.3 
1.3 
0,5 

8.5% 

0.3% 
2.3 
0.2 
0,2 

3.0% 

1.9% 

100.0% 

5.0% 
3.2 
3.0 
0,2 

11.4% 

4.4% 
2.4 
1.4 
0.6 

8.7% 

0.3% 
2.8 
0.3 
0.3 

3.7% 

2,2% 

100.0% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 
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Consumption by Application Market 

Table 7a 

Estimated Japanese Linear IC Consiuiipti<Mi by Ai^lication Market 
(Billions of Yen) 

Segment 

Data Processing 

Conputecs 

Data storage 

TeiiBinaXs 

Input/Output 

Dedicated Systeas 

Subtotal 

Comraunications 

Customer Premises 

Public Telecom. 

Radio 

Broadcast and Studio 

Subtotal 

Industrial 

Instrumentation 

Nanutacturing Systeas 

Medical 

Others 

Subtotal 

Consumer 

Audio 

Video 

Personal Electronics 

Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (Yen/US$l) 

l!»a4 

<t 2.9 

6.4 
8.6 
4.9 
6.8 

it 29.6 

t 19.4 

7.7 
19.2 

1.1 

I 47.3 

<l 23.2 
10.2 

4.8 
5.8 

t 44.0 

» 79.8 

207.8 

18.3 

13.0 

K318.9 

li 14.4 

X4S4.2 

»237.0 

1985 

t 9.0 

11.3 

13.2 

7.6 
9.8 

» 50.9 

« 16.1 

7.4 
18.2 

1.1 

t 42.8 

1 21.1 

8.9 
5.1 
5.3 

1! 40.3 

< 70.5 

199.3 

20.9 

14.0 

»304.7 

if 17.0 

K455.8 

if 238.0 

im. 

» 7.0 

14.0 

16.0 

8.1 
7.6 

» 52.7 

it 16.7 

7.6 
18.8 

1.0 

it 44.1 

!t 17.9 

6.8 
5.1 
5.0 

t 34.8 

t 67.4 

197.5 

20.3 

13.8 

!f299.0 

it 23.2 

i4S3.9 

ifl67.0 

1987 

K 8.8 

16.8 

17.7 

9.0 
7.7 

it 60.0 

it 20.7 

10.5 

24.8 

1.0 

it 57.0 

it 20.0 
7.4 
6.3 
5.5 

it 39.2 

if 60.7 

189.4 

21.7 

20.7 

it292.4 

it 25.8 

X474.3 

itl44.0 

1988 

X 9.3 

15.4 

18.3 

9.5 
8.2 

it 60.7 

if 20.0 

9.7 
27.9 

1.1 

» 58.7 

M 19.5 
8.4 
6.9 
6.2 

it 41.0 

1 64.1 

195.3 

21.2 

17.2 

it297.8 

it 25.4 

lt483.e 

!tl30.0 

1989 

¥ 9.7 

15.2 

19.9 

9.8 
8.3 

« 62.9 

it 21.6 

11.5 

28.4 

1.2 

» 62.7 

it 21.0 

9.1 
8.4 
6.7 

it 45.2 

St 65.4 

195.3 

21.0 

15.1 

it296.8 

X 28.1 

it495.7 

ifl34.0 

1992 

it 16.2 

33.1 

38.2 

24.1 

15.1 

ifl26.7 

I 39.8 

20.6 

53.9 

2.5 

itll6.8 

if 24.4 

15.0 

10.2 

11.2 

if 60.8 

it 52.7 

222.0 

33.0 

32.0 

it339.7 

if 56.7 

il700.7 

CAGR 

1988-1992 

15.0» 

21.2% 

20.2% 

26.1% 

16.4% 

20.2% 

18.8% 

20.7% 

17.9% 

22.4% 

18.8% 

5.8% 
15.6% 

10.4% 

15.9% 

10.4% 

(4.8%) 

3.3% 

11.7% 

16.8% 

3.3% 

22.2% 

9.7% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

JSAM 
0004967 
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Consumption by Application Market 

Table 7b 

Estimated Japanese Linear IC Consumption by Application Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computets 
Data Storage 
Terminals 
Input/Output 
Oedlcatea Systems 

Subtotal 

1984 

i;2.2 
27.0 
36.2 
20.8 
28.6 

1985 

37.8 
47.5 
55.5 
31.9 
41.2 

1986 

41.9 
84.0 
95.8 
48.4 
45.5 

1987 

61.1 
116.7 
122.9 
62.5 
53.5 

1988 

71.2 
118.1 
140.8 
73.4 
63.3 

1989 

S 72.5 
113.4 
148.5 
73.1 
62.2 

1992 

$ 120.7 
247.2 
284.7 
179.9 
112.8 

CAGR 
1988-1992 

14.1% 
20.3% 
19.3% 
25.1% 
15.5% 

$ 124.7 9 213.9 315.6 $ 416.7 $ 466.7 $ 469.7 $ 945.3 19.3% 

Communications 
Customec Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

$ 81.9 
32.3 
81.0 
4.5 

199.7 

67.7 S 100.0 $ 143.7 $ 153.8 $ 161.2 $ 297.3 
31.0 
76.7 
4.6 

180.0 

45.5 
112.8 

6.0 

264.3 

72.6 
172.3 

7.2 

74.7 
214.5 
8.5 

85.8 154.0 
211.9 402.0 
9.0 18.4 

395.7 $ 451.5 $ 467.9 $ 871.8 

17.9% 
19.8% 
17.0% 
21.4% 

17.9% 

Industrial 
Instrumentation 
Manufacturing Systems 
nedlcal 
Others 

Subtotal 

97.9 
43.0 
20.2 
24.6 

88.5 $ 107.2 $ 138.6 $ 150.0 3 156.7 $ 182.1 
37.3 
21.3 
22.4 

40.7 
30.6 
29.9 

51.4 
43.8 
38>2 

64.7 
S3.1 
47.7 

67.9 
62.7 
50.0 

$ 185.7 $ 169.5 3 208.4 3 271.9 3 315.5 3 337.3 

111.9 
76.4 
83.6 

454.1 

5.0% 
14.7% 
9.5% 

15.1% 

9.5% 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

3 336.7 
876.8 
77.2 
54.9 

31,345.6 

3 60.8 

3 296.2 
837.4 
37.8 
58.9 

3 403.6 
1,182.6 

121.6 
82.8 

31,280.3 31,790.6 

3 71.4 3 138.9 

3 421.2 
1,315.3 

150.6 
143.4 

32,030.5 

3 179.2 

3 493.3 
1,501.9 

163.2 
132.1 

32,290.6 

3 195.4 

3 488.1 
1,457.5 

156.7 
112.7 

32,214.9 

3 209.7 

3 393.3 
1,656.9 

246.6 
238.5 

32,535.2 

3 422.8 

31,916.5 31,915.1 32,717.8 33,294.0 33,719.7 33,699.6 35,229.1 

(5.5%) 
2.5% 

10.9% 
15.9% 

2.6% 

21.3% 

8.9% 

Note: Columns may not add to totals shown because of rounding. 

Source: Oataquest 
October 1989 
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Consumption by Application Market 

Table 7c 

Estimated Japanese Linear IC Consumpticm by Af^lication Market 
(Percentage of Total) 

ggqwent 1984 UM 2MS. ISMl 2MS. IMS. 1992 

Data P roces s ing 
Computers 0.6% 2.0% 1.5% 1.9% 1.9% 2.0% 2.3% 
Data S to rage 1.4 2 .5 3 .1 3 .5 3.2 3 .1 4 .7 
Terminals 1.9 2 .9 3 .5 3.7 3.8 4 .0 5.4 
Inpu t /Ou tpu t 1.1 1.7 1.8 1.9 2.0 2.0 3.4 
Dedica ted Systems 1.5 2.2 I f ? 1.6 1.7 1.7 2.2 

S u b t o t a l 6.5% 11.2% 11.6% 12.6% 12.5% 12.7% 18.1% 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

4.3% 
1.7 
4.2 
Or? 

10.4% 

5.1% 
2.2 
1.1 
1,3 

9.7% 

17.6% 
45.8 
4.0 
2,9 

70.2% 

3,2"̂  

100.0% 

3.5% 
1.6 
4.0 
0,2 

9.4% 

4.6% 
1.9 
1.1 
1,2 

8.8% 

15.5% 
43.7 
4.6 
3.1 

66.9% 

3.7% 

100.0% 

3.7% 
1.7 
4.2 
0,2 

9.7% 

3.9% 
1.5 
1.1 
1,X 

7.7% 

14.8% 
43.5 
4.5 
3.0 

65.9% 

5.1% 

100.0% 

4.4% 
2.2 
5.2 
0,2 

12.0% 

4.2% 
1.6 
1.3 
X,2 

8.3% 

12.8% 
39.9 
4.6 
4,4 

61.6% 

5.4% 

100.0% 

4.1% 
2.0 
5.8 
0,2 

12.1% 

4.0% 
1.7 
1.4 
1,3 

8.5% 

13.3% 
40.4 
4.4 
3,§ 

61.6% 

5.3% 

100.0% 

4.4% 
2.3 
5.7 
0.2 

12.6% 

4.2% 
1.8 
1.7 
4- nyf 

9.1% 

13.2% 
39.4 
4.2 
3,0 

59.9% 

5.7% 

100.0% 

5.7% 
2.9 
7.7 
0.4 

16.7% 

3.5% 
2.1 
1.5 
1.6 

8.7% 

7.5% 
31.7 
4.7 
4,6 

48.5% 

?,X% 

100.0% 

Note: Columns may not add to t o t a l s shovm because of rounding. 

Source : Dataques t 
October 1989 
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Consumption by Application Market 

Table 8a 

Estimated Japanese Discrete Consumption by Ai^lication Market 
(Billions of Yen) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

Exchange Rate (Yen/USSl) 

^ 

i 

» 

1 

1 

« 

« 

1 

: 

1984 

2U.6 
15.5 
25.9 
20.0 
16.7 

98.7 

13.2 
7.8 
20.7 
1.2 

42.9 

27.2 
10.1 
4.5 
2.2 

44.0 

28.1 
127.0 
5.8 
20.1 

1181.U 

1 23.9 

1290.S 

«237.0 

1985 

t 20.1 

15.7 
28.9 
20.2 
18.3 

1103.2 

1 21.3 

9.6 
21.7 
1.1 

» 53.7 

1 20.4 

8.9 
4.2 
2.2 

t 35.7 

» 25.7 
89.7 
6.8 

17.9 

i(140.1 

i 28.3 

1360.9 

1238.0 

^ 

1 

1986 

21.8 
21.5 
37.3 
23.3 
16.0 

1120.0 

1 

1 

1 

1 

1 

21.8 
9.3 

23.4 
0.9 

55.4 

19.0 
8.5 
5.6 
2.6 

35.7 

24.2 
75.7 
5.7 

16.6 

1122.2 

1 18.9 

1352.1 

1167.0 

1987 

1 30.0 
23.4 
41.2 
29.2 
15.2 

1139.0 

1 24.6 
12.1 
26.6 
1.1 

1 64.4 

1 19.4 
6.3 
5.5 
2.2 

1 33.4 

1 17.3 
63.4 
6.4 

17.9 

1105.0 

1 22.0 

1363.8 

1144.0 

1988 

1 35.7 
31.5 
45.9 
39.8 
21.2 

1174.2 

1 23.7 
14.7 
30.4 
1.2 

1 70.0 

1 23.3 
7.8 
6.0 
3.3 

1 40.3 

1 18.7 
70.2 
7.4 

19.6 

1115.8 

1 26.2 

1426.6 

1130.0 

^ 

¥ 

1989 

37.4 
30.8 
49.2 
41.0 
21.4 

1179.8 

1 

1 

1 

1 

1 

23.7 
16.3 
29.3 
1.2 

70.5 

23.5 
7.8 
6.8 
3.3 

41.4 

17.5 
66.2 
6.6 

19.9 

1110.2 

1 27.3 

1429.2 

1134.0 

1 

1992 

42.8 
33.4 
63.5 
51.5 
29.2 

(220.4 

1 

1 

1 

1 

1 

28.8 
20.6 
41.1 
1.6 

92.1 

34.5 
12.6 
9.8 
5.3 

62.2 

15.2 
76.0 
10.0 
26.8 

1128.0 

1 J9il 

1542.2 

CAGR 
1988-1992 

4.6% 
l.S» 
8.4« 
6.6% 
8.3% 

6.1% 

S.0% 
8.8% 
7.8% 
6.8% 

7.1% 

10.4% 
12.8% 
13.0% 
12.7% 

11.4% 

(5.1%) 
2.0% 
8.0% 
8.2% 

2.5% 

10.8% 

6.2% 

Note: Columns may not add to totals shovm because o£ rounding. 

Source: Dataquest 
October 1989 

22 © 1989 Dataquest Incorporated October JSAM 
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Consumption by Application Market 

Table 8b 

Estimated Japanese Discrete Consumption 1^ Ai^licatitm Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Coramunlcat ions 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
nedical 
others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

$ 

3 

$ 

$ 

S 

$ 

$ 

$ 

$ 

$1 

1984 

86.8 
6S.4 
109.3 
84.4 
70.5 

416.3 

55.9 
32.9 
87.3 
4.9 

181.0 

114.8 
42.6 
19.1 
9.3 

185.8 

118.7 
535.9 
24.3 
84.8 

763.7 

100.8 

,647.6 

$ 

» 

$ 

$ 

S 

$ 

s 

4 

if 

$1 

1285 

84.3 
66.0 
121.4 
84.9 
76.9 

433.S 

89.5 
40.3 
91.0 
4.7 

225.5 

85.9 
37.3 
17.4 
9.4 

149.9 

108.0 
376.9 
28.6 
75.3 

588.7 

118.9 

,516.5 

» 

$ 

$ 

$ 

« 

$ 

$ 

$ 

$ 

32 

1986 

130.5 
128.7 
223.6 
139.5 
96.0 

718.5 

130.5 
55.7 
140.1 
5.6 

331.9 

113.8 
50.9 
33.5 
15.4 

213.6 

144.9 
453.3 
33.9 
99.4 

731.5 

113.2 

,108.6 

3 

3 

3 

3 

3 

3 

3 

3 

? 

32 

1987 

208.5 
162.6 
285.8 
202.8 
105.4 

965.1 

170.5 
34.0 
184.7 

7.9 

447.2 

134.7 
43.8 
38.2 
15.4 

232.1 

120.1 
440.3 
44.4 

124.3 

729.2 

152.8 

,526.3 

3 

31 

3 

3 

3 

3 

3 

3 

I 
33 

1988 

274.9 
242.3 
353.3 
306.3 
163.2 

,340.0 

182.3 
113.3 
233.9 
9.2 

538.8 

178.8 
59.9 
46.2 
25.2 

310.2 

144.0 
539.8 
56.6 

150.7 

891.0 

201.8 

,281.8 

3 

31 

3 

3 

3 

3 

3 

3 

9 

33 

1989 

278.7 
229.9 
367.2 
306.1 
160.0 

,341.9 

176.9 
121.6 
218.7 
9.0 

526.1 

175.4 
58.2 
50.7 
24.6 

309.0 

130.6 
494.0 
49.3 

148.5 

822.4 

203.7 

,203.1 

3 

31 

3 

3 

3 

3 

3 

3 

3 

34 

1992 

319.6 
249.1 
473.7 
384.3 
218.0 

,644.7 

215.0 
153.9 
306.5 
11.6 

687.0 

257.5 
94.0 
73.1 
39.5 

464.1 

113.4 
567.2 
74.6 

200.0 

955.2 

294.9 

,046.0 

CAGR 
1988-1992 

3.8% 
0.7% 
7.6% 
5.8% 
7.5% 

5.3% 

4.2% 
8.0% 
7.0% 
6.0% 

6.3% 

9.5% 
11.9% 
12.1% 
11.8% 

10.6% 

(5.8%) 
1.2% 
7.2% 
7.3% 

1.8% 

• 10.0% 

5.4% 

Mote: Columns may not add to totals shown because of rounding. 

Source: Dataqueat 
October 1989 

JSAM 
0004967 
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Consumption by Application Market 

Table 8c 

Estimated Japanese Discrete Consiunption by A(q>lication Market 
(Percentage of Total) 

Sg«gin9nt 1984 IMS. ISM IMl 1989 1989 199? 

Data Processing 
Computers 5.3% 5.6% 6.2% 8.3% 8.4% 8.7% 7.9% 

Data Storage 4.0 4.3 6.1 6.4 7.4 7.2 6.2 

Terminals 6.6 8.0 10.6 11.3 10.8 11.5 11.7 

Input/Output 5.1 5.6 6.6 8.0 9.3 9.6 9.5 

Dedicated Systems 4.3 5.1 4.6 4.2 5.0 5.0 5.4 

Subtotal 25.3% 28.6% 34.1% 38.2% 40.8% 41.9% 40.7% 

Communications 
Customer Premises 
Public Telecom. 
Radio 

' Broadcast and Studio 

Subtotal 

Industrial 
Instriunentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

3.4% 
2.0 
5.3 

0,3 

11.0% 

7.0% 
2.6 
1.2 
0.6 

11.3% 

7.2% 
32.5 
1.5 
5.1 

46.4% 

6.1% 

100.0% 

5.9% 
2.7 
6.0 

0t3 

14.9% 

5.7% 
2.5 
1.2 

o,e 
9.9% 

7.1% 
24.9 
1.9 

5,0 

38.8% 

7,8% 

100.0% 

6.2% 
2.6 
6.6 

0,3 

15.7% 

5.4% 
2.4 
1.6 
0,7 

10.1% 

6.9% 
21.5 
1.6 
4,7 

34.7% 

5.4% 

100.0% 

6.7% 
3.3 
7.3 

0,3 

17.7% 

5.3% 
1.7 
1.5 
0.6 

9.2% 

4.8% 
17.4 
1.8 

4,9 

28.9% 

e.o\ 
100.0% 

5.6% 
3.5 
7.1 
0.3 

16.4% 

5.4% 
1.8 
1.4 
0.8 

9.5% 

4.4% 
16.4 
1.7 
4.6 

27.1% 

§,1% 

100.0% 

5.5% 
3.8 
6.8 
0.3 

16.4% 

5.5% 
1.8 
1.6 
0.8 

9.6% 

4.1% 
15.4 
1.5 
4.6 

25.7% 

6,4% 

100.0% 

5.3% 
3.8 
7.6 

0,3 

17.0% 

6.4% 
2.3 
1.8 
1.0 

11.5% 

2.8% 
14.0 
1.8 

4.9 

23.6% 

7.3% 

100.0% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

24 © 1989 Dataquest Incorporated October JSAM 
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Consumption by Application Market 

Table 9a 

Estimated Japanese C^toelectrtaiic Consumption by Aii^lication Maii^et 
CBillions of Yen) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Commun Icat ions 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

exchange Rate (yen/US$l) 

1984 

Si 

« 

K 

« 

i 

t 

I 

« 

i 

0.6 
1.7 
2.6 
5.9 
8.1 

18.9 

7.4 
5.7 
3.a 
0.3 

17.2 

7.5 
1.4 
1.7 
1.3 

11.9 

22.7 
25.8 
7.4 
6.1 

62.U 

6.0 

1(115.9 

«237.0 

1985 

« 

1 

•I 

« 

« 

« 

<l 

* 

1 

1.6 
2.2 
2.8 
7.2 
6.6 

20.4 

9.1 
6.1 
3.1 
0.4 

18.7 

8.4 
1.6 
2.1 
1.4 

13.4 

24.4 
26.7 
8.0 
6.5 

65.6 

8.7 

«126.8 

«238.0 

1986 

« 

t 

n 

1 

* 

>l 

It 

* 

v 

2.0 
1.7 
2.6 
7.3 
9.5 

23.1 

9.7 
6.3 
3.3 
0.4 

19.7 

7.8 
1.3 
2.6 
1.2 

12.9 

24.5 
27.0 
9.9 
8.3 

69.7 

9.4 

1134.8 

«167.0 

1987 

« 

<( 

i 

V 

t 

1 

* 

t 

1 

2.1 
1.6 
3.3 
7.8 

10.2 

24.9 

10.9 
9.3 
4.5 
0.3 

25.0 

7.9 
1.0 
2.4 
1.2 

12.5 

20.0 
29.1 
9.1 
8.5 

66.7 

10.2 

1139.4 

S(144.0 

1988 

1 

K 

X 

« 

if 

1 

t 

1 

1 

<t: 

1.8 
2.0 
4.0 
9.1 

12.0 

28.8 

14.9 
15.1 
7.3 
0.3 

37.6 

10.7 
1.9 
3.8 
2.5 

19.0 

25.3 
37.0 
10.4 
9.5 

82.3 

9.5 

177.2 

»130.0 

1989 

1 

« 

1 

1 

It 

« 

t 

1 

« 

1.8 
1.9 
4.4 
9.0 

12.1 

29.2 

14.9 
16.5 
7.3 
0.3 

39.0 

11.0 
1.9 
4.2 
2.5 

19.6 

24.8 
34.2 
10.9 
9.3 

79.2 

9.1 

¥176.0 

*134.0 

1992 

S 2.8 
5.7 
9.3 

17.3 
20.4 

« 55.5 

t 25.4 

27.6 
9.4 
0.3 

t 62.S 

1 15.6 

4.7 
5.6 
4.2 

1 30.1 

t 26.8 

50.4 
16.7 
17.8 

1111.8 

» 19.3 

»279.4 

CAGR 
1988-1992 

11.0% 
30.4» 
23.7» 
17.5% 
14.2% 

17.8% 

14.3% 
16.2% 
6.7% 
4.4% 

13.7% 

9.8% 
25.6% 
9.9% 

13.6% 

12.2% 

1.4% 
8.0% 

12.5% 
17.1% 

8.0% 

19.4% 

12.1% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataquest 
October 1989 

JSAM 
0004967 

© 1989 Dataquest Incorporated October 25 



Consumption by Application Market 

Table 9b 

Estimated Japanese Optoelectit}nic Consumption by Ai^licaticm Market 
(Millions of Dollars) 

Segment 

Data Processing 
Computers 
Data Storage 
Terminals 
Input/Output 
Dedicated Systems 

Subtotal 

Communications 
Customer Premises 
Public Telecom. 
Radio 
broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Nanutacturing Systems 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal electronics 
Appliances 

Subtotal 

Transportation 

Total 

4 

$ 

$ 

S 

S 

$ 

$ 

1984 

2.5 
7.2 

11.0 
24.9 
34.2 

79,7 

31.2 
24.1 
16.0 
1.1 

72.4 

31.6 
5.8 
7.3 
5.J 

50.0 

95.8 
108.9 
31.2 
25.5 

$261.4 

* 25.3 

$488.9 

1985 

$ 6.7 
9.2 

11.8 
30.3 
27.9 

4 85.9 

$ 38.2 
25.7 
13.0 
1.6 

$ 78.5 

$ 35.3 
6.5 
8.7 
5.9 

$ 56.5 

$102.5 
112.2 
33.6 
27.1 

$275.4 

$ 36.6 

$532.9 

1986 

$ 12.0 
10.2 
15.6 
43.7 
36.9 

$138.3 

$ 58.1 
37.7 
19.8 
2.1 

$117.7 

$ 46.7 
7.8 

15.6 
7.3 

$ 77.4 

$146.7 
161.7 
59.3 
49.7 

$417.4 

$ 56.3 

$807.0 

1987 

$ 14.7 
11.3 
22.8 
53.9 
70.5 

$173.1 

$ 75.3 
64.9 
31.5 
2.1 

$173.8 

$ 54.6 
6.9 

16.7 
8.6 

$ 86.8 

$138.9 
202.1 
63.2 
59.0 

$463.2 

$ 70.8 

$967.8 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

* 

$1 

1988 

14.0 
15.2 
30.6 
69.7 
92.4 

221.8 

114.5 
116.4 
56.0 
2.2 

289.1 

82.5 
14.5 
29.2 
19.5 

145.8 

194.8 
284.8 
80.3 
73.0 

633.0 

73.1 

,362.9 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$1 

1989 

13.4 
14.2 
32.8 
67.2 
90.3 

217.9 

111.2 
123.1 
54.5 
2.1 

290.9 

82.1 
13.9 
31.3 
18.7 

146.0 

185.1 
255.2 
81.3 
69.4 

591.0 

67.9 

,313.7 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$2 

1992 

20.6 
42.5 
69.6 

128.9 
152.4 

413.9 

189.9 
205.6 
70.3 
2.6 

468.3 

116.5 
35.1 
41.4 
31.5 

224.6 

200.2 
376.1 
124.6 
133.1 

834.0 

144.0 

,084.8 

CAGR 
1988-1992 

10.2% 
29.4% 
22.8% 
16.6% 
13.3% 

16.9% 

13.5% 
15.3% 
5.9% 
3.6% 

12.8% 

9.0% 
24.7% 
9.1% 

12.7% 

11.4% 

0.7% 
7.2% 

11.6% 
16.2% 

7.1% 

18.5% 

11.2% 

Note: Columns may not add to totals shown because of rounding. 

Source: Oataquest 
October 1989 

26 © 1989 Dataquest Incorporated October JSAM 
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Consumption by Application Market 

Table 9c 

Estimated Japan^e Optoelectroiuc C(»isumption by A{q>lication Market 
(PercCTtage of Total) 

S9<3^9UX, ISM 2MS. UM. 1987 1988 1989 1992 

Data Processing 
Computers 0.5% 1.3% 1.5% 1.5% 1.0% 1.0% 1.0% 
Data Storage 1.5 1,7 1.3 1.2 1.1 1.1 2.0 
Terminals 2.2 2.2 1,9 2.4 2.2 2.5 3.3 
Input/Output 5.1 5.7 5.4 5.6 5.1 5.1 6.2 
Dedicated Systems 7.0 5.2 7.0 7.3 6.8 6,9 7.3 

Subtotal 16.3% 16.1% 17.1% 17.9% 16.3% 16.6% 19.9% 

Communications 
Customer Premises 
Public Telecom. 
Radio 
Broadcast and Studio 

Subtotal 

Industrial 
Instrumentation 
Manufacturing Sys. 
Medical 
Others 

Subtotal 

Consumer 
Audio 
Video 
Personal Electronics 
Appliances 

Subtotal 

Transportation 

Total 

6.4% 
4.9 
3.3 
0,? 

14.8% 

6.5% 
1.2 
1.5 

la 
10.2% 

19.6% 
22.3 
6.4 
5,2 

53.5% 

5,2% 

100.0% 

7.2% 
4.8 
2.4 

o.a 
14.7% 

6.6% 
1.2 
1.6 
Xrl 

ID. 6% 

19.2% 
21.1 
6.3 
5,1 

51.7% 

^,9% 

100.0% 

7.2% 
4.7 
2.4 
0,3 

14.6% 

5.8% 
1.0 
1.9 
0.9 

9.6% 

18.2% 
20.0 
7.3 
6.2 

51.7% 

7,0% 

100.0% 

7.8% 
6.7 
3.3 
O.S 

18.0% 

5.6% 
0.7 
1.7 
0,9 

9.0% 

14.4% 
20.9 
6.5 
6.1 

47.9% 

7,3% 

100.0% 

8.4% 
8.5 
4.1 
0.2 

21.2% 

6.1% 
1.1 
2.1 
1.4 

10.7% 

14.3% 
20.9 
5.9 
5.4 

46.4% 

5.4% 

100.0% 

8.5% 
9.4 
4.1 
0.2 

22.1% 

6.2% 
1.1 
2.4 
1.4 

11.1% 

14.1% 
19.4 
6.2 
5.3 

45.0% 

5.2% 

100.0% 

9.1% 
9.9 
3.4 
0,1 

22.5% 

5.6% 
1.7 
2.0 
1.5 

10.8% 

9.6% 
18.0 
6.0 
6.4 

40.0% 

6.9% 

100.0% 

Note: Columns may not add to totals shown because of rounding. 

Source: Dataguest 
October 1989 
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Semiconductor Consumption—Data Processing 
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s 
S' 
B c 
00 

3 

8 

1 
e: 
f? 
a. > 
c 'S 
CA 
*̂ 

§55 O '"'J 

52 

Equipment Type 

Computers 
General-Purpose 
Office 
Personal 
Control-Purpose 

Subtotal 

Data Storage 
Rigid Disk Drives 
Floppy Disk Drives 
Oihers 

Subtotal 

Terminals 
Terminal Equipment 

Subtotal 

iBputAJuipui Units 
Printers 
Display Uniu 
Miscellaneous 

Subtotal 

Dedicated Systems 
Copying Machines 
Calculators 
Word Processors 
Typewriters 
Cash Registers 

Subtotal 

Total Data Processing 

1985 

732 
115 
305 
44 

1,196 

226 
96 
63 

385 

458 

458 

264 
91 
22 

378 

154 
143 
99 
44 
38 

478 

2,893 

1986 

1,269 
178 
484 

64 

1,995 

372 
173 
109 

654 

724 

724 

422 
134 
29 

586 

185 
122 
184 
52 
53 

597 

4,555 

Note: Columns may not add to totals shown because of rounding. 
Source: Dauquest (August 1990) 

Table 2 

Japanese Semiconductor 
Data Processing 

1987 

1,837 
257 

•620 
84 

2,798 

532 
218 
143 

893 

1,006 

1,006 

596 
183 
36 

815 

199 
111 
242 
36 
59 

647 

6,159 

Consumption 
—History and Forecast 

(Millions of Dollars) 

1988 

2,718 
427 

1,044 
193 

4,381 

804 
230 
219 

1,253 

1,445 

1,445 

920 
233 
72 

1,224 

309 
182 
369 
34 
57 

952 

9,256 

1989 

2,770 
613 

1,630 
232 

5,246 

906 
150 
240 

1,296 

1,495 

1,495 

1,017 
253 

• 253 

1,523 

275 
216 
430 

27 
70 

1,018 

10,577 

1990 

2,367 
651 

1,754 
216 

4,988 

892 
132 
240 

1,264 

1,471 

1,471 

1,033 
249 

61 

1,343 

248 
232 
453 

21 
55 

1,008 

10,075 

1991 

2.779 
811 

1,975 
260 

5,824 

1,032 
143 
310 

1,486 

1,704 

1,704 

1,269 
287 

66 

1,622 

312 
273 
559 

19 
65 

1,229 

11,865 

1992 

3,317 
1.172 
2.464 

378 

7,331 

1.287 
164 
411 

1,862 

2,021 

2,021 

1,526 
361 
107 

1,994 

395 
296 
702 

19 
81 

1,493 

14,701 

1993 

3,920 
1,566 
3,462 

502 

9.450 

1.676 
170 
514 

2,360 

2,271 

2,271 

2,004 
469 
143 

2,616 

544 
374 
887 

19 
107 

1,931 

18,628 
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Table 1 

Japanese Semiconductor Consumption 
Communications—History and Forecast 

(Billions of Yen) 

@ 
t-Jk 

^ 

o 
1 
n 
M 
ff 
o 1 

1 
ft 
^ 

s 1 

Equipment lype 

Customer Prnni^es 
Telephones 

Standard Telqdumfr; 
Multifunction 
Cordless 
Others 

^plied Telephones 
Facsimiles 
PBX Telephone Systems 
Key Telephcme Systeim 
Modems 

Subtotal 

Public Tfelecom. 
Cairier Tiansmissioo 
Central OfSce Switch 

Subtotal 

Radio 
Radio Communication 
.^iplied Radio Equipment 

Subtotal 

Broadcast and Studio 
Broadcasting 

Subtotal 

Total Communicatioiis 

1985 

10.5 
5.3 
3.0 
NA 
2.2 
7.4 

31.6 
14.4 
30.7 

8.3 

103.0 

24.2 
19.3 

43.5 

51.0 
24.3 

75.3 

6.9 

6.9 

228.8 

1986 

10.6 
4.2 
3.7 

NA 
2.7 
8.2 

33.6 
18.4 
27.9 

8.2 

106.8 

23.8 
19.0 

42.8 

52.4 
29.4 

81.9 

6.0 

6.0 

237.4 

1987 

14.6 
5.0 
6.2 
NA 
3A 
7.6 

46.0 
23.0 
21.1 
13.3 

125.6 

33.4 
25.8 

59.2 

64.5 
34.8 

99.3 

5.9 

5.9 

290.0 

1988 

23.5 
4.4 
8.8 
6.8 
3.6 
6.0 

67.1 
25.8 
20.4 
16.3 

159.1 

49.5 
37.8 

87.3 

85.6 
45.9 

131.5 

7.0 

7.0 

384.8 

1989 

32.6 
3.7 

11.0 
13.2 
4.7 
6.8 

78.5 
27.4 
21.4 
14.3 

180.9 

60.5 
43.3 

103.7 

97.1 
48.9 

146.0 

8.0 

8.0 

438.6 

1990 

40.2 
3.1 

12.8 
19.6 
4.8 
7.1 

80.7 
28.8 
20.4 
14.8 

192.0 

61.8 
46.6 

108.3 

106.0 
54.4 

160.4 

10.0 

10.0 

470.7 

1991 

49.7 
2.9 

16.4 
25.1 
5.3 
7.0 

95.6 
33.8 
21.6 
15.7 

223.5 

66.2 
55.6 

121.8 

125.9 
61.8 

187.7 

11.0 

11.0 

543.9 

1992 

56.5 
2.5 

18.6 
29.9 
5.6 
8.0 

125.7 
42.1 
26.4 
17.6 

276.3 

75.3 
67.4 

142.7 

152.2 
76.9 

229.1 

16.9 

16.9 

665.0 

1993 

71.7 
2.4 

24.2 
38.1 

7.0 
9.4 

168.8 
47.2 
30.5 
18.9 

346.5 

93.2 
78.5 

171.7 

199.8 
.85.0 

284.8 

22.9 

22.9 

825.8 
NA -̂  Not avBdlAUc 
Note: Columoi may not add to totds shown because of rounding. 
Soiuue: Dmqvat (Augod 1990) 
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Equipment Tj'pe 1985 1986 

Table 2 

Japanese Semiconductor Consumption 
Communications—History and Forecast 

(Millions of Dollars) 

1987 1988 1989 1990 1991 1992 1993 

I 

I 
> 

Customer Piemises 
Telephones 

Standard Telephone 
Multifunction 
Cordless 
Other 

Telephones Applied 
Facsimiles 
PBX Telephone Systems 
Key Telephone Systems 
Modems 

Subtotal 

Public Telecom, 
Carrier Transmission 
Central Office Switch 

Subtotal 

44 
22 
13 

NA 
9 

31 
133 
61 

129 
35 

477 

102 
81 

183 

63 
25 
22 

NA 
16 
49 

201 
110 
167 
49 

703 

142 
114 

256 

101 
35 
43 

NA 
24 
53 

319 
160 
147 
92 

974 

232 
179 

411 

181 
34 
68 
52 
27 
46 

516 
198 
157 
125 

1,405 

381 
290 

671 

236 
27 
80 
95 
34 
49 

569 
198 
155 
104 

1,547 

438 
314 

752 

270 
21 
86 

131 
32 
47 

541 
193 
137 
99 

1,558 

414 
313 
727 

333 
19 

110 
169 
35 
47 

642 
227 
145 
105 

1,833 

444 
373 

817 

379 
17 

125 
201 
37 
54 

844 
282 
177 
118 

2,234 

505 
452 

958 

481 
16 

163 
256 
47 
63 

1,133 
317 
205 
127 

2,807 

625 
527 

1,152 

Radio 
Radio Communication 
Applied Radio Equipment 

Subtotal 

214 
102 

316 

314 
176 

490 

448 
241 

689 

658 
353 

1,011 

704 
354 

1,058 

712 
365 

1,077 

845 
415 

1,260 

1,021 
516 

1,538 

U41 
570 

1,911 

!c^ 

Broadcast and Snidio 
Broadcasting 

Subtotal 

Total CommEmications 

29 

29 

1,005 

36 

36 

185 

41 

41 

2,115 

54 

54 

3,141 

58 

58 

3,415 

67 

67 

3,429 

74 

74 

3,984 

114 

114 

4,843 

153 

153 

6.023 

K A ^ Nol available 
Note: Calutnm mty not odd [o touls shewn because of lounding. 
Sources DxaqtKSI (August 1990) 
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The following Is a list of the material In this section: 
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>u Table 1 
« ! 

Japanese Semiconductor Consumption 
Industrial—History and Forecast 

(Billions of Yen) 

® 
1—fc 
VO 

o 
1 1 
» 

^ 

1 
I 
> 
e 
'g 
S 

Equipment Type 

InstiumcDts 
Meter Units 
Measuring Enstnim^: 
Industrial Meters 

Subtotal 

Manufacturing Systemi 
NC Machines 
Robotics 

Subtotal 

Medical 
X-Ray Systems 
Measuring Systems' 
Others 

Subtotal 

Otbeis 
Vending Machines 
Flight Simulatois 
Television Equqt. 
Electron MicrosccfUt 
Miscellaneous 

Subtotal 

Total Industrial 

ms 

5.6 
59.9 
34.3 

99.9 

33.8 
7.2 

41.0 

8.6 
2.6 

10.8 

22.0 

6.4 
0.8 
3.0 
2.3 
1.8 

14.4 

177.2 

ISM 

6.0 
48.4 
34.2 

88.6 

29.3 
6.2 

35.5 

9.0 
2.4 

12.7 

24.1 

5.0 
0.3 
6.2 
1.9 
0.9 

14.4 

162.6 

1987 

• 6.2 
51.8 
36.0 ' 

94.0 

28.2 
6.7 

35.0 

10.6 
2.8 

16.1 

295 

6.3 
0.4 
6.0 
1.7 
0.8 

15.2 

173.6 

1988 

7.8 
69.5 
48.0 

125.3 

37.9 
10.5 

48.4 

14.0 
3.6 

19.6 

37.2 

8.8 
0.7 
8.9 
1.8 
1.4 

21.7 

232.5 

1989 

8.2 
85.5 
56.9 

150.5 

47.8 
13.0 

60.8 

18.3 
3.6 

24.8 

46.7 

113 
0.2 

11.1 
2.5 
2.6 

27.8 

285.9 

1990 

7.8 
89.9 
59.3 

157.0 

52.6 
13.2 

65.8 

21.0 
3.8 

27.8 

52.6 

12.2 
0.6 

12.2 
3.0 
3.0 

31.0 

306.3 

1991 

8.6 
107.9 
68.7 

185.2 

63.4 
17.6 

80.9 

25.5 
4.5 

34.9 

64.8 

15.6 
0.9 

15.7 
3.5 
3.9 

39.6 

370.6 

1992 

9.0 
138.0 
76.7 

223.8 

75.1 
23.6 

98.7 

31.7 
5.1 

44.4 

81.2 

20.2 
0.9 

18.3 
4.6 
6.1 

50.0 

453.6 

1993 

11.8 
168.5 
97.6 

277.9 

102.7 
29.9 

132.6 

41.0 
6.3 

60.0 

107.3 

25.5 
1.1 

21.7 
5.5 
8.1 

61.9 

579.6 
Note: Columo may afit add to louls shown became of rounding. 
Source: Dau^ust (Aajl̂ ttM 1990) 
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1 
S. 
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Equipment T^pe 

Instruments 
Meer Units 
Measuring 

Instruments 
Industrial Meters 

Subtotal 

Manufacturing Systems 
NC Machines 
Robotics 

Subtotal 

Medical 
X-Ray Systems 
Measuring Systems 
Others 

Subtotal 

Others 
^% d̂ing Machines 
Plight Simulators 
Television Equip. 
Electron Microscopes 
Miscellaneous 

Subtotal 

Total Industrial 

1985 

24 
252 

144 

420 

142 
30 

172 

36 
11 
45 

92 

27 
3 

13 
10 
7 

60 

744 

1986 

36 
290 

205 

530 

176 
37 

213 

54 
14 
76 

144 

30 
2 

37 
11 
6 

86 

974 
Note: Colimxu may not ^^11p iilikU dunvn because of nxiodiiig. 
Souice: Datiqiiccl (AugiUt :t99(l} 

Table 2 

Japanese Semiconductor Consumpt 
Industrial—History and Forecast 

(Millions of Dollars) 

1987 

43 
359 

250 

653 

196 
47 

243 

74 
20 

112 

205 

44 
3 

42 
12 
5 

105 

1.206 

1988 

60 
534 

369 

964 

291 
81 

372 

108 
28 

150 

286 

68 
6 

69 
14 
11 

167 

1,789 

1989 

59 
619 

412 

1,091 

346 
94 

441 

133 
26 

179 

339 

83 
1 

81 
18 
19 

202 

2,071 

1990 

52 
604 

398 

1,054 

353 
89 

441 

141 
25 

186 

353 

82 
4 

82 
20 
20 

208 

2,056 

on 

1991 

57 
724 

461 

1.243 

425 
118 

543 

171 
30 

234 

435 

105 
6 

106 
23 
26 

266 

2,487 

1992 

60 
926 

515 

1,502 

504 
159 

662 

213 
34 

298 

545 

135 
6 

123 
31 
41 

336 

3,045 

1993 

79 
1.131 

655 

1,865 

689 
200 

890 

275 
42 

403 

720 

171 
7 

146 
37 
54 

415 

3,890 

:^ 

« ; 
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The following Is a list of the material In this section: 
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Equipni«tlC I^pe WS 

Afphances 
Ail CondhioTiMS 26.5 
Microwave Ovens 8.3 
Rice Cookcis 3.4 
Fans 0.1 
Pan Heaters 0.3 
Washing Mactibtei 3.5 
Re&igeratots 10.4 

Subtotal 52.6 

Total Consumer 720.1 
NA = Not ivailable 
Nota; Cdtunai may not add to totali diown 
Samx: Dataqueit (Aiigiui 1990) 

Table 1 (Continued) 

Japanese Semiconductor Consumption 
Consumer—History and Forecast 

(Billions of Yen) 

m» 
nn 
8.4 
3.8 
0.1 
0.5 
3.5 

10.3 

55.3 

693.8 

tta^Mue of lOUndU^: 

1987 

32.9 
8.9 
3.4 
0.4 
0.6 
4.3 

13.1 

63.6 

661.5 

1988 

37.7 
7.3 

is 
0.4 
0.7 
4.6 

12.8 

67.0 

764.7 

1989 

37.3 
6.5 
3.8 
0.3 
1.0 
4.8 

12.2 

65.9 

790.2 

1990 

39.9 
5.6 
4.0 
0.3 
1.3 
5.5 

13.0 

69.7 

828.2 

1991 

47.2 
5.6 
5.0 
0.4 
1.6 
6.0 

14.8 

80.5 

919.4 

mi 

56.0 
5.3 
5.5 
0.3 
1.7 
7.1 

17.9 

93.8 

1,065.2 

1993 

66.2 
5.4 
5.8 
0.4 
2. 
9.4 

22.6 

112.0 

1,237. 

(/) 
hj t 

8i 



Table 2 

Japanese Semiconductor Consumption 
Consumer—History and Forecast 

(Millions of Dollars) 

o 

a 
> 
c 

00 

c 

Equipment Type 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Audio 
Audio Amplifiers 77 86 101 122 120 112 139 158 161 
DAT Piayets 197 372 355 447 356 301 266 244 232 
Radios 17 23 21 25 27 28 27 27 26 
Stereo Sets 50 111 129 168 202 211 231 295 303 
T^w Recorders 260 234 216 329 327 317 345 392 387 
Headphone Sieieos 41 66 66 82 104 103 120 162 156 

Subtotal 643 892 888 1,172 1,137 1,072 1,127 1,278 1,265 

Video 
VCRs 1.103 
Video Cameras 258 
Videodisc Playeni 33 
Color TVs 475 
B&W TVs 6 
LCD TVs NA 

Subtotal 1,875 

Personal Electronics 
Cameras 83 
Sewing Machioes 6 
Watches 87 
Qocks 25 
Musical Instruments 44 
Sectric Toy 41 

Subtotal 246 

1,431 
445 
46 

559 
6 

20 

2,506 

128 
8 

107 
37 
61 
84 

340 

1,355 
624 

56 
723 

3 
17 

2,777 

147 
10 

105 
41 
94 
90 

396 

1.566 
963 
107 
902 

1 
24 

3,562 

152 
10 

127 
47 

126 
173 

461 

1.545 
875 
136 
889 

0 
26 

3.471 

147 
8 

116 
43 

109 
217 

423 

1,498 
859 
146 
834 

0 
27 

3,363 

169 
8 

111 
45 

116 
205 

450 

1,567 
1,035 

175 
957 

0 
32 

3,767 

180 
8 

116 
47 

125 
260 

475 

1,800 
1,267 

216 
1,091 

0 
40 

4.414 

190 
7 

129 
48 

133 
319 

507 

1,988 
1,579 

269 
1,354 

0 
57 

5,247 

228 
7 

• 164 
54 

129 
459 

582 

W 



Equipment T^pe 

Appliances 
Air Conditioners 
Microwave Ovens 
Rice Cookers 
Fans 
Fan Hearers 
Washing Machines 
Refrigcraiois 

Subtotal 

Total Consumer 

NA = Not available 
Note; Colvtmiu may lUt utd to totals dxtwn because of nxinding. 
Source: DaUquect (August 1990) 

»85 

111 
35 
14 
0 
1 

15 
44 

221 

985 

1986 

172 
50 
23 

1 
3 

21 
62 

331 

4,070 

Table 2 (Continued) 

Japanese Semiconductor Consumption 
Consumer-

1987 

229 
62 
23 

3 
4 

30 
91 

442 

4.503 

-History and Forecast 
(Millions of Dollars) 

19S8 

290 
56 
27 

3 
5 

35 
98 

515 

5,710 

1989 

270 
47 
28 

2 
7 

35 
89 

478 

5,509 

1!I90 

268 
37 
27 

2 
9 

37 
88 

468 

5,353 

1991 

316 
38 
33 

3 
11 
40 
99 

540 

5,910 

1992 

376 
35 
37 
2 

11 
48 

120 

630 

6,829 

1993 

444 
36 
39 

2 
16 
63 

152 

752 

7,845 

ICfl 
K> I 

Si 







Transportation 

The following is a list of the material in this section: 

• Semiconductor Consumption Transporation 
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Table 1 

Japanese Semiconductor Consumption 
TVanportation—History and Forecast 

(Billions of Yen) 

vo 
VO 
O 
O 
e 

I 
I 

Equipment tyfKC 1985 1986 

Tiansportadoa 
Entcrtainmcni 22.6 21.5 
Body Control 12.4 14.6 
Power Train 21.8 24.8 
Safety and Convenience 27.3 26.7 
Driver Information 7.3 7.2 

Total Transportation 91.3 94.7 
Note: ColiunDs ouy not add to totals shown because of rounding. 
Souice: Diuquest (August 1990) 

1987 

24.2 
11.7 
34.3 
29.5 
7.7 

107.4 

1988 

23.0 
11.0 
44.4 
30.5 
7.2 

116.1 

1989 

22.8 
11.2 
61.1 
31.5 
7.3 

133.9 

1990 

22.9 
12.0 
68.6 
33.8 
7.8 

145.0 

1991 

24.7 
14.8 
80.0 
38.5 
8.8 

166.7 

1992 

26.9 
17.3 

102.6 
44.9 
10.8 

202.5 

1993 

31.0 
21.3 
125.7 
55.0 
13.7 

246.7 



K( 

VO 

a 

I 
a 
t 

Equipment TVpe 

Transportation 
Bntettainment 
Body Control 
Power Train 
Safety and Convenience 
Driver Infonnation 

1985 

95 
52 
92 

115 
31 

384 

1986 

129 
88 

148 
160 
43 

567 

Table 2 

Japanese Semiconductor Consumption 
Transportation—History and Forecast 

(Millions of Dollars) 

Total Transponation 
Note: Cohimm may Dot tdd to lotitfi: shown because of lounding. 
Source: D>taqueft CAugtut 1990) 

1987 

168 
81 
238 
205 
53 

746 

1988 

177 
85 
342 
235 
55 

893 

1989 

165 
82 
443 
228 
53 

970 

1990 

154 
80 
460 
227 
53 

973 

1991 

165 
99 
537 
258 
59 

1.119 

1992 

181 
116 
689 
301 
72 

U59 

1993 

208 
143 
844 
369 
92 

1,655 

I pa 
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The following is a list of the material in this section: 

••••̂ - • Semiconductor Consumption 

NOTE: The arrow symbol indicates the latest document(s) correct 
location behind the subject tab. 
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Semiconductor Consumption 

INTRODUCTION 

Semiconductor consumption data comprise a set of detailed tables that estimate the 
size of the semiconductor total available market (TAM) worldwide and for four major 
geographical regions for the years 1978 through 1993 and 1998. Semiconductor 
consumption tables contain both historical data and forecasts. Historical data begin with 
1978 and end with 1987, while forecast data provide annual market size estimates for 
1988 through 1993, with additional estimates for 1998. Below is a list of tables detailing 
the type of data, region, time period, and units of measure. 

LIST OF TABLES 

Table Region Covered 

0 Foreign Exchange Rates 
la Worldwide Semiconductor Consumption 
lb Worldwide Semiconductor Consumption 
Ic Worldwide Semiconductor Consumption 
Id Worldwide Semiconductor Consumption 
2a Worldwi<ie Average Selling Prices 
2b Worldwide Average Selling Prices 
2c Worldwide Average Selling Prices 
2d Worldwide Average Selling Prices 
3a Worldwide Semiconductor Consumption 
3b Worldwide Semiconductor Consumption 
3c Worldwide Semiconductor Consumption 
3d Worldwide Semiconductor Consumption 
4a Japanese Semiconductor Consumption 
4b Japanese Semiconductor Consumption 
4c Japanese Semiconductor Consumption 
4d Japanese Semiconductor Consumption 
5a Japanese Semiconductor Consumption 
5b Japanese Semiconductor Consumption 
5c Japanese Semiconductor Consumption 
5d Japanese Semiconductor Consumption 

Years Units 

1970-1988 
1983-1988 
1989-1993, 
1983-1988 
1988-1993 
1983-1988 
1989-1993, 
1983-1988 
1989-1993 
1983-1988 
1989-1993, 
1983-1988 
1988-1993 
1983-1988 
1989-1993, 
1983-1988 
1988-1993 
1983-1988 
1988-1993, 
1983-1988 
1989-1993 

1998 

1998 

1998 

1998 

1998 

Various 
Dollars 
Dollars 
Percent 
Percent 
Dollars 
Dollars 
Percent 
Percent 
Units 
Units 
Percent 
Percent 
Yen 
Yen 
Percent 
Percent 
Units 
Units 
Percent 
Percent 

Each table gives estimates of semiconductor consumption listed by the major 
semiconductor device product categories. In these tables, semiconductor components 
are divided into three major product groups: integrated circuits, discrete devices, and 
optoelectronic devices. These groups are divided into a number of subgroups, some of 
which are segmented further. 

JSAM 
0004230 
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Semiconductor Consumption 

DEFINITIONS AND CONVENTIONS 

Dataquest uses a common manufacturer base for all data tables. This base includes 
all suppliers to the merchant semiconductor market. It excludes captive suppliers that 
manufacture devices solely for the benefit of the parent company, such as AT&T, 
Burroughs, Delco, and IBM, Included, however, are companies that actively market 
semiconductor devices to the merchant market as well as to other divisions of their own 
companies. For such companies, both external shipments and internal consumption are 
included. Devices that are used internally are valued at current market prices. 

Consumption—Dataquest defines consumption as the purchase of a semiconductor device 
or devices. This definition must be differentiated from actual use of the device in a 
final product. Devices that are inventoried at the user level are considered consumption 
according to our definition. The terms consumption and market size are used 
interchangeably. Thus, a regional market includes all devices sold to or shipped to that 
region, i.e., the total available market (TAM) in that region. 

Hybrids—In earlier consumption data, hybrid devices were included as a separate 
segment of integrated circuits. However, since hybrid devices are primarily a special 
packaging arrangement, this segment has been omitted. Hybrid devices manufactured by 
semiconductor companies are now included in the most appropriate product segment, 
usually the analog segment. 

The manufacturer base, product group definitions, and guidelines for including value 
of output that we have used in our tables may differ from those used in other studies of 
this type. Our base is nearly the same as that used by the World Semiconductor Trade 
Statistics program (WSTS), with the following exceptions: 

• Dataquest includes all of AT&T's semiconductor revenue, both merchant and 
captive. 

• Dataquest includes—and has included all along—nonrecurring engineering 
(NRE) charges associated with application-specific integrated circuit (ASIC) 
revenue. (This applies to both the bipolar digital and MOS digital logic 
categories.) 

• Dataquest includes the revenue generated by sales of standalone circuit design 
software, sold by certain U.S. manufacturers of ASIC logic devices. 

• Dataquest includes Signetics revenue with that of its parent company, 
Netherlands-based N.V, Philips. 

• Dataquest includes revenue for Taiwanese semiconductor manufacturers. 

© 1989 Dataquest Incorporated July JSAM 
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Semiconductor Consumption 

• Dataquest includes revenue for three Japanese companies not estimated by 
WSTS: NBM Semiconductor, Seiko Epson, and Yamaha. 

• As noted herein, Dataquest includes hybrid revenue in the analog category. 

Further information on the above points is available through Dataquest's Client 
Inquiry Center, at (408) 437-8099. 

Regions—North America is defined as including both the United States and Canada. 
Latin America, including Mexico, is considered part of the Rest of World (ROW) 
category. The ROW region also includes Asia-Pacific (Korea, Taiwan, Hong Kong, 
Singapore, and China). Western Europe includes Austria, Belgium, the Federal Republic 
of Germany, France, Italy, Luxembourg, the Scandinavian countries (Denmark, Finland, 
Norway, Sweden), Spain, and the United Kingdom. Japan, the fourth region, is the only 
single-country region. 

DATA SOURCES 

The information presented in the consumption data has been consolidated from a 
variety of sources, each of which focuses on a specific part of the market. These 
sources include the following: 

• World Semiconductor Trade Statistics (WSTS) data, and Dataquest's estimates 
of regional company sales are used to determine North American consumption. 

• Japanese trade statistics compiled and published by the Ministry of Finance 
(MOF) and the Ministry of International Trade and Industry (MITI), WSTS data, 
and Dataquest's estimates of regional company sales are used to determine 
Japanese consumption. 

• For Western European markets, marketing statistics from WSTS data and 
Dataquest's estimates of regional company sales are used to determine 
consumption. 

• In ROW, the major published sources used to estimate consumption are WSTS 
data and Dataquest's estimates of company shipments into the region. 

Dataquest believes that the estimates presented here are the most accurate and 
meaningful generally available today. The sources of the data and the guidelines for the 
forecasts presented in the tables are: 

• Unit sales or revenue (or both) published by major industry participants, both 
in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry spokesmen 

JSAM © 1989 Dataquest Incorporated July 
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Semiconductor Consumption 

• Government data or trade association data such as those from the Electronics 
Industry Association (EIA), MITI, WSTS, and the U.S. Department of Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and users 

• Relevant projected world economic data 

ACCURACY 

The tables presented here represent Dataquest estimates that we believe are 
reasonably accurate. Where we have no reasonable estimate, none is given. A blank 
space in a table indicates that a reasonably accurate estimate is unavailable, and a zero 
in a table represents an estimate. 

VALUATION OF CONSUMPTION 

Regional consumption is expressed in U.S. dollars (with Japanese consumption and 
shipments also expressed in yen). To make the tables in this study useful in comparing 
different regions, it is necessary to express all values in a common currency, and we 
chose the U.S. dollar for convenience. 

However, the choice of the U.S. dollar (or any single currency, for that matter) as 
the currency basis for the tables brings with it some problems that require the readers' 
careful consideration in interpreting the data. 

Inflation 

All countries that participate significantly in international semiconductor markets 
suffered from an overall price inflation in the 1970s, continuing into the 1980s. 

As a consequence, the dollar in a given year is not truly comparable with the dollar 
in any preceding year. Consumer and wholesale price indices and GNP deflators all 
measure price changes in various composite "market baskets" of goods. However, there 
is no price index that measures price changes of material, equipment, and labor inputs to 
the semiconductor industry. Indeed, the "mix" is changing so rapidly that what is used 
this year was sometimes unavailable last year, at any price. Nor is there a composite 
price index that measures price changes in aggregate semiconductor product. In an 
industry noted for its deflationary trends, this latter effect would tend to make the 
component purchaser's dollar worth more as time passed, in terms of purchasing ability. 

© 1989 Dataquest Incorporated July JSAM 
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We have made no adjustments in the historical data to account for these inflationary 
and deflationary effects. The data are expressed in current dollars (dollars that include 
the inflation rate and exchange rates of the given year) for all historical data; 
comparisons between different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for semiconductor 
components, one must look at the price per function of a circuit, the complexity of the 
circuit, and the product mix according to this increasing complexity. It is true that one 
characteristic of the semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per year for the last 15 years. At 
the same time, circuits have become denser, resulting in an overall increase in the price 
of a device with a decreasing cost per function. Thus, Tables 5a through 5d show the 
worldwide ASPs increasing after many years of decreasing, due to the move toward 
higher-complexity devices. There are also regional differences in ASPs due to regional 
competition differences and the varying regional product consumption mix. The 
worldwide ASP is truly an aggregate measure and may differ significantly from ASPs in 
any specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from many 
countries, each of which has different and changing exchange rates. Dataquest uses 
Annual Foreign Exchange Rates for each year as published by The International Monetary 
Fund. As far as possible, we prepare our estimates in terms of local currencies before 
conversion to U.S. dollars. The exchange rates for major currencies can be found in 
Table 0 at the end of this introduction. 

Japanese consumption is based on MITI data, originally expressed in yen. The 
Japanese data published in this study are expressed in both dollars (Tables 3a and 3b) and 
in yen (Tables 4a and 4b). The yen/dollar exchange rate xjsed for each year can be found 
in Table 0. Because of the fluctuations in the exchange rate for the yen, the dollar 
values given tend to distort the growth rate of the Japanese market, but they do provide 
a useful basis for regional market size comparisons. However, the data in yen give a 
better picture of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current dollars or dollars 
that include the given year's inflation rate and exchange rates. However, the 
consumption forecasts use constant dollars and exchange rates, with no allowance for 
inflation or variations in the rates of exchange between countries. All estimates for 
1988 and beyond are made as if 1988 monetary conditions will continue through 1998 and, 
therefore, show the absolute year-to-year growth during this period. 

JSAM © 1989 Dataquest Incorporated July 
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Semiconductor Consumption 

Table la 

Worldwide Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

19,537 

14,700 

3,015 
603 

2,412 

7,951 
3,719 
1,979 
2,253 

3,734 

3,865 

972 

1984 

28,903 

22,686 

4,771 
774 

3,997 

12,970 
6,229 
3,234 
3,507 

4,945 

4,987 

1,230 

1995 

24,357 

18,555 

3,672 
589 

3,083 

10,122 
3,821 
2,748 
3,553 

4,761 

4,576 

1,226 

1995 

30,834 

23,618 

4,325 
606 

3,719 

12,815 
4,511 
3,489 
4,815 

6,478 

5,730 

1,486 

1997 

38,278 

29,904 

4,762 
621 

4,141 

17,488 
6,081 
5,099 
6,308 

7,654 

6,665 

1,709 

1999 

50,486 

40,800 

5,197 
670 

4,527 

26,780 
11,571 
7,127 
8,082 

8,823 

7,543 

2,143 

Source: Dataquest 
July 1989 

JSAM 
0004230 
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Table lb 

Worldwide Semiconductor Consiunption 
(Millions of Dollars) 

,al Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1989 

58,204 

47,679 

4,582 
601 

3,981 

33,486 
16,962 
7,526 
8,998 

9,611 

8,064 

2,461 

1990 

57,890 

47,152 

4,394 
565 

3,829 

32,761 
15,582 
8,115 
9,064 

9,997 

8,180 

2,558 

1991 

67,460 

55,515 

4,654 
553 

4,101 

39,226 
18,383 
9,870 
10,973 

11,635 

9,060 

2,885 

1992 

83,034 

69,427 

5,085 
512 

4,573 

50,303 
23,550 
12,835 
13,918 

14,039 

10,266 

3,341 

1993 

109,360 

93,767 

5,623 
494 

5,129 

71,093 
36,561 
16,801 
17,731 

17,051 

11,677 

3,916 

Source: 

1998 

238,431 

215,083 

6,535 
400 

6,135 

179,730 
105,074 
38,002 
36,654 

28,818 

16,635 

6,713 

Dataquest 
July 1989 
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Table Ic 

Worldwide Semiconductor Consiimption 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

28.0% 

34.9% 

25.0% 
18.0% 
26.9% 

40.9% 
37.7% 
50.2% 
38.8% 

31.5% 

9.0% 

18.5% 

1984 

47.9% 

54.3% 

58.2% 
28.4% 
65.7% 

63.1% 
67.5% 
63.4% 
55.7% 

32.4% 

29.0% 

26.5% 

1985 

(15.7%) 

(18.2%) 

(23.0%) 
(23.9%) 
(22.9%) 

(22.0%) 
(38.7%) 
(15.0%) 
1.3% 

(3.7%) 

(8.2%) 

(0.3%) 

1986 

26.6% 

27.3% 

17.8% 
2.9% 
20.6% 

26.6% 
18.1% 
27.0% 
35.5% 

36.1% 

25.2% 

21.2% 

1987 

24.1% 

26.6% 

10.1% 
2.5% 
11.3% 

36.5% 
34.8% 
46.1% 
31.0% 

18.2% 

16.3% 

15.0% 

1988 

31.9% 

36.4% 

9.1% 
7.9% 
9.3% 

53.1% 
90.3% 
39.8% 
28.1% 

15.3% 

13.2% 

25.4% 

Source: Dataquest 
July 1989 

JSAM 
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Table Id 

Worldwide Semiconductor Consumption 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

1989 

15.3%^ 

16.9%. 

(11.8%) 
(10.3%) 
(12.1%) 

25.0% 
46.6% 
5.6% 

11.3% 

8.9% 

6.9% 

1990 

(0.5%) 

(1.1%) 

(4.1%) 
(6.0%) 
(3.8%) 

(2.2%) 
(8.1%) 
7.8% 
0.7% 

4.0% 

1.4% 

1991 

16.5% 

17.7% 

5.9% 
(2.1%) 
7.1% 

19.7% 
18.0% 
21.6% 
21.1% 

16.4% 

10.8% 

1992 

23.1% 

25.1% 

9.3% 
(7.4%) 
11.5% 

28.2% 
28.1% 
30.0% 
26.8% 

20.7% 

13.3% 

1993 

31.7% 

35.1% 

10.6% 
(3.5%) 
12.2% 

41.3% 
55.2% 
30.9% 
27.4% 

21.5% 

13.7% 

Total Optoelectronic 14.8% 3.9% 12.8% 15.8% 17.2% 

Source: Dataquest 
July 1989 
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Table 2a 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

0.32 

1.03 

0.65 

1.66 
2.79 
3.35 
0.79 

0.76 

0.09 

0.28 

1984 

0.36 

1.10 

0.65 

1.95 
3.90 
3.53 
0.85 

0.75 

0.09 

0.28 

1985 

0.30 

1.05 

0.71 

1.64 
2.59 
3.14 
0.93 

0.76 

0.08 

0.22 

19?6 

0.34 

1.09 

0.71 

1.63 
2.41 
3.13 
0.99 

0.84 

0.09 

0.25 

1987 

0.33 

1.18 

0.69 

1.94 
3.09 
3.56 
1.12 

0.82 

0.08 

0.28 

1988 

0.42 

1.39 

0.70 

2.36 
4.70 
4.15 
1.13 

0.84 

0.09 

0.34 

Source; Dataquest 
July 1989 
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Table 2b 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Worldwide Average Selling Prices 
(Dollars) 

1989 

0.42 

1.54 

0.70 

2.62 
6.25 
4.12 
1.09 

0.83 

0.08 

0.34 

1990 

0.41 

1.47 

0.69 

2.44 
5.51 
4.10 
1.05 

0.82 

0.08 

0.34 

1991 

0.47 

1.54 

0.70 

2.54 
5.95 
4.10 
1.10 

0.84 

0.09 

0.36 

1992 

0.50 

1.64 

0.72 

2.69 
6.83 
4.12 
1.15 

0.84 

0.09 

0.38 

1993 

0.57 

1.83 

0.70 

3.08 
8.79 
4.18 
1.19 

0.85 

0.09 

0.38 

1998 

0.81 

2.31 

0.69 

3.59 
8.53 
4.15 
1.28 

0.86 

0.09 

0.40 

Source: Dataguest 
July 1989 
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Semiconductor Consumption 

Table 2c 

Worldwide Average Selling Prices 
(Percent Chaise in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

(3.0%) 

3.1% 

4.8% 

2.2% 
6.5% 
2.8% 
(1.3%) 

(3.8%) 

(18.2%) 

(3.4%) 

1984 

11.8% 

7.5% 

0 

17.3% 
39.8% 
5.4% 
7.6% 

(1.3%) 

0 

0 

1985 

(15.7%) 

(4.4%) 

9.2% 

(16.0%) 
(33.6%) 
(11.0%) 
9.4% 

1.3% 

(11.1%) 

(21.4%) 

1996 

13.2% 

3.5% 

0 

(0.5%) 
(6.9%) 
(0.3%) 
6.5% 

10.5% 

15.0% 

13.6% 

1987 

(2.7%) 

8.5% 

(2.8%) 

18.6% 
28.2% 
13.7% 
13.1% 

(2.4%) 

(13.0%) 

12.0% 

1988 

26.7% 

17.8% 

1.4% 

22.1% 
52.1% 
16.6% 
0.9% 

2.4% 

12.5% 

21.4% 

Source: Dataquest 
July 1989 

JSAM 
0004230 
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Semiconductor Consumption 

Table 2d 

Worldwide Average Selling Prices 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1989 

(1.0%) 

10.6% 

0 

10.7% 
33.0% 
(0.7%) 
(3.5%) 

(1.2%) 

(11.1%) 

0 

1990 

(2.5%) 

(4.4%) 

(1.4%) 

(6.9%) 
(11.8%) 
(0.5%) 
(3.7%) 

(1.2%) 

0 

0 

1991 

14.2% 

4.7% 

1.4% 

4.0% 
8.0% 
0 

4.8% 

2.4% 

12.5% 

5.9% 

1992 

7.7% 

6.0% 

2.9% 

6.3% 
14.8% 
0.5% 
4.5% 

0 

0 

5.6% 

Source: 

1993 

13.9% 

12.0% 

(2.8%) 

14.3% 
28.7% 
1.5% 
3.5% 

1.2% 

0 

0 

Dataquest 
July 1989 
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0004230 



Semiconductor Consumption 

Table 3a 

Worldwide Semiconductor Consumption 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

60,743 

14,327 

4,638 

4,776 
1,333 
591 

2,852 

4,913 

42,944 

3,471 

1984 

80,377 

20,573 

7,340 

6,639 
1,597 
916 

4,126 

6,593 

55,411 

4,393 

1995 

80,380 

17,607 

5,172 

6,171 
1,475 
875 

3,820 

6,264 

57,200 

5,573 

1986 

89,881 

21,654 

6,092 

7,850 
1,872 
1,115 
4,864 

7,712 

62,283 

5,944 

1997 

114,684 

25,268 

6,901 

9,032 
1,968 
1,432 
5,632 

9,334 

83,313 

6,104 

Source: 

1998 

119,373 

29,259 

7,424 

11,331 
2,462 
1,717 
7,152 

10,504 

83,811 

6,303 

Dataguest 
July 1989 

JSAM 
0004230 
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Semiconductor Consumption 

Table 3b 

Worldwide Semiconductor Consumption 
(Millions of Units) 

1989 1990 1991 1992 1993 1998 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

138,959 

30,921 

6,546 

12,796 
2,714 
1,827 
8,255 

141,773 

31,999 

6,368 

13,440 
2,828 
1,979 
8,632 

144,653 

35,972 

6,649 

15,472 
3,090 
2,407 
9,975 

165,301 

42,442 

7,063 

18,666 
3,448 
3,115 
12,103 

191,222 

51,172 

8,033 

23,079 
4,159 
4,019 
14,900 

294,708 

93,092 

9,471 

50,111 
12,318 
9,157 
28,636 

Analog 

Total Discrete 

Total Optoelectronic 

11,580 12,191 13,851 16,713 20,060 33,509 

100,800 102,250 100,667 114,067 129,744 184,833 

7,238 7,524 8,014 8,792 10,305 16,783 

Source: Dataguest 
July 1989 
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Semiconductor Consumption 

Table 3c 

Worldwide Semiconductor Consumption 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

32% 

31% 

19% 

38% 
29% 
46% 
41% 

37% 

33% 

23% 

1984 

32% 

44% 

58% 

39% 
20% 
55% 
45% 

34% 

29% 

27% 

1985 

0 

(14%) 

(30%) 

(7%) 
(8%) 
(4%) 
(7%) 

(5%) 

3% 

27% 

199^ 

12% 

23% 

18% 

27% 
27% 
27% 
27% 

23% 

9% 

7% 

1987 

28% 

17% 

13% 

15% 
5% 

28% 
16% 

21% 

34% 

3% 

Source: 

1988 

4% 

16% 

8% 

25% 
25% 
20% 
27% 

13% 

1% 

3% 

Dataquest 
July 1989 

JSAM 
0004230 
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Semiconductor Consumption 

Table 3d 

Worldwide Semiconductor Consumption 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1989 

16% 

6% 

(12%) 

13% 
10% 
6% 

15% 

10% 

20% 

15% 

1990 

2% 

3% 

(3%) 

5% 
4% 
8% 
5% 

5% 

1% 

4% 

1991 

2% 

12% 

4% 

15% 
9% 

22% 
16% 

14% 

(2%) 

7% 

1992 

14% 

18% 

6% 

21% 
12% 
29% 
21% 

21% 

13% 

10% 

Source: 

1993 

16% 

21% 

14% 

24% 
21% 
29% 
23% 

20% 

14% 

17% 

Dataquest 
July 1989 
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Semiconductor Consumption 

Table 4a 

Japanese Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

5,722 

4,167 

706 
109 
597 

1,948 
893 
594 
461 

1,513 

1,217 

338 

1984 

8,774 

6,517 

955 
163 
792 

3,621 
1,579 
979 

1,063 

1,941 

1,756 

501 

-

1985 

8,149 

5,985 

824 
136 
688 

3,232 
1,185 
884 

1,163 

1,929 

1,621 

543 

1986 

11,855 

8,802 

1,295 
169 

1,126 

4,762 
1,738 
1,368 
1,656 

2,745 

2,242 

811 

1987 

14,992 

11,318 

1,563 
227 

1,336 

6,430 
2,268 
1,902 
2,260 

3,325 

2,703 

971 

1988 

20,332 

15,748 

1,849 
318 

1,531 

10,185 
4,204 
2,585 
3,396 

3,714 

3,202 

1,382 

Source: Dataquest 
July 1989 

JSAM 
0004230 
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Semiconductor Consumption 

Table 4b 

Japanese Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

198? 

23,366 

18,301 

1,774 
305 

1,469 

12,551 
5,823 
2,875 
3,853 

3,976 

3,436 

1,629 

1990 

23,060 

18,045 

1,708 
297 

1,411 

12,254 
5,445 
2,972 
3,837 

4,083 

3,350 

1,665 

1991 

26,656 

21,016 

1,788 
287 

1,501 

14,533 
6,316 
3,540 
4,677 

4,695 

3,742 

1,898 

1992 

31,931 

25,512 

1,942 
261 

1,681 

18,096 
7,895 
4,354 
5,847 

5,474 

4,236 

2,183 

1993 

42,548 

35,088 

2,179 
248 

1,931 

26,427 
13,027 
5,747 
7,653 

6,482 

4,906 

2,554 

1998 

88,145 

77,080 

2,424 
185 

2,239 

64,355 
36,675 
11,813 
15,867 

10,301 

6,564 

4,501 

Source: Dataquest 
July 1989 
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Semiconductor Consumption 

Table 4c 

Japanese Semiconductor Consumption 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

40.2% 

46.0% 

41.8% 
25.3% 
45.3% 

54.2% 
67.2% 
33.2% 
62.9% 

38.3% 

25.5% 

31.5% 

1984 

53.3% 

56.4% 

35.3% 
49.5% 
32.7% 

85.9% 
76.8% 
64.8% 
130.6% 

28.3% 

44.3% 

48.2% 

1995 

(7.1%) 

(8.2%) 

(13.7%) 
(16.6%) 
(13.1%) 

(10.7%) 
(25.0%) 
(9.7%) 
9.4% 

(0.6%) 

(7.7%) 

8.4% 

198$ 

45.5% 

47.1% 

57.2% 
24.3% 
63.7% 

47.3% 
46.7% 
54.8% 
42.4% 

42.3% 

38.3% 

49.4% 

1987 

26.5% 

28.6% 

20.7% 
34.3% 
18.7% 

35.0% 
30.5% 
39.0% 
36.5% 

21.1% 

20.6% 

19.7% 

1988 

35.6% 

39.1% 

18.3% 
40.1% 
14.6% 

58.4% 
85.4% 
35.9% 
50.3% 

11.7% 

18.5% 

42.3% 

Source: Dataquest 
July 1989 

JSAM 
0004230 
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Semiconductor Consumption 

Table 4d 

Japanese Semiconductor Consumption 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1989 

14.9% 

16.2% 

(4.1%) 
(4.1%) 
(4.0%) 

23.2% 
38.5% 
11.2% 
13.5% 

7.1% 

7.3% 

17.9% 

1990 

(1.3%) 

(1.4%) 

(3.7%) 
(2.6%) 
(3.9%) 

(2.4%) 
(6.5%) 
3.4% 
(0.4%) 

2.7% 

(2.5%) 

2.2% 

1991 

15.6% 

16.5% 

4.7% 
(3.4%) 
6.4% 

18.6% 
16.0% 
19.1% 
21.9% 

15.0% 

11.7% 

14.0% 

1992 

19.8% 

21.4% 

8.6% 
(9.1%) 
12.0% 

24.5% 
25.0% 
23.0% 
25.0% 

16.6% 

13.2% 

15.0% 

Source: 

1993 

33.2% 

37.5% 

12.2% 
(5.0%) 
14.9% 

46.0% 
65.0% 
32.0% 
30.9% 

18.4% 

15.8% 

17.0% 

Dataquest 
July 1989 
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Semiconductor Consumption 

Table Sa 

Japanese Semiconductor Consumption 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate Yen/$ 

1983 

1,344.7 

979.3 

165.9 
25.6 
140.3 

457.8 
209.9 
139.6 
108.3 

355.6 

286.0 

79.4 

235 

1984 

2,079.3 

1,544.4 

226.3 
38.6 
187.7 

858.1 
374.2 
232.0 
251.9 

460.0 

416.2 

118.7 

237 

1985 

1,939.4 

1,424.4 

196.1 
32.4 
163.7 

769.2 
282.0 
210.4 
276.8 

459.1 

385.8 

129.2 

238 

1986 

1,979.7 

1,469.9 

216.2 
28.2 
188.0 

795.3 
290.2 
228.5 
276.6 

458.4 

374.4 

135.4 

167 

1987 

2,158.8 

1,629.8 

225.1 
32.7 
192.4 

925.9 
326.6 
273.9 
325.4 

478.8 

389.2 

139.8 

144 

1988 

2,643.2 

2,047.2 

240.3 
41.3 
199.0 

1,324.1 
546.5 
336.1 
441.5 

482.8 

416.3 

179.7 

130 

Source: Dataguest 
July 1989 

JSAM 
0004230 
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Semiconductor Consumption 

Table 5b 

Japanese Semiconductor Consumption 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate Yen/$ 

1989 

2,990.7 

2,342.4 

227.0 
39.0 
188.0 

1,606.5 
745.3 
368.0 
493.2 

508.9 

439.8 

208.5 

128 

1990 

2,951.6 

2,309.7 

218.6 
38.0 
180.6 

1,568.5 
697.0 
380.4 
491.1 

522.6 

428.8 

213.1 

128 

1991 

3,411.9 

2,690.0 

228.8 
36.7 
192.1 

1,860.2 
808.4 
453.1 
598.7 

601.0 

479.0 

242.9 

128 

1992 

4,087.2 

3,265.6 

248.6 
33.4 
215.2 

2,316.3 
1,010.6 
557.3 
748.4 

700.7 

542.2 

279.4 

128 

1993 

5,446.2 

4,491.3 

278.9 
31.7 
247.2 

3,382.7 
1,667.5 
735.6 
979.6 

829.7 

628.0 

326.9 

128 

1998 

11,282.6 

9,866.3 

310.3 
23.7 
286.6 

8,237.5 
4,694.4 
1,512.1 
2,031.0 

,1,318.5 

840.2 

576.1 

128 

Source: Dataguest 
July 1989 
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Semiconductor Consumption 

Table 5c 

Japanese Semiconductor Consumption 
(Percent Change in Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1993 

32.8% 

38.3% 

34.3% 
18.5% 
37.7% 

46.2% 
58.5% 
26.2% 
54.3% 

31.1% 

18.9% 

24.6% 

1984 

54.6% 

57.7% 

36.4% 
50.8% 
33.8% 

87.4% 
78.3% 
66.2% 
132.6% 

29.4% 

45.5% 

49.5% 

1995 

(6.7%) 

(7.8%) 

(13.3%) 
(16.1%) 
(12.8%) 

(10.4%) 
(24.6%) 
(9.3%) 
9.9% 

(0.2%) 

(7.3%) 

8.8% 

1986 

2.1% 

3.2% 

10.2% 
(13.0%) 
14.8% 

3.4% 
2.9% 
8.6% 
(0.1%) 

(0.2%) 

(3.0%) 

4.8% 

1997 

9.0% 

10.9% 

4.1% 
16.0% 
2.3% 

16.4% 
12.5% 
19.9% 
17.6% 

4.5% 

4.0% 

3.2% 

1999 

22.4% 

25.6% 

6.8% 
26.3% 
3.4% 

43.0% 
67.3% 
22.7% 
35.7% 

0.8% 

7.0% 

28.5% 

Source: Dataquest 
July 1989 

JSAM 
0004230 
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Table 5d 

Japanese Semiconductor Consumption 
(Percent Change in Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1988 

22.4% 

25.6% 

6.8% 
26.3% 
3.4% 

43.0% 
67.3% 
22.7% 
35.7% 

0.8% 

7.0% 

28.5% 

1989 

13.1% 

14.4% 

(5.5%) 
(5.6%) 
(5.5%) 

21.3% 
36.4% 
9.5% 

11.7% 

5.4% 

5.6% 

16.0% 

1990 

(1.3%) 

(1.4%) 

(3.7%) 
(2.6%) 
(3.9%) 

(2.4%) 
(6.5%) 
3.4% 
(0.4%) 

2.7% 

(2.5%) 

2.2% 

1991 

15.6% 

16.5% 

4.7% 
(3.4%) 
6.4% 

18.6% 
16.0% 
19.1% 
21.9% 

15.0% 

11.7% 

14.0% 

1992 

19.8% 

21.4% 

8.7% 
(9.0%) 
12.0% 

24.5% 
25.0% 
23.0% 
25.0% 

16.6% 

13.2% 

15.0% 

1993 

33.3% 

37.5% 

12.2% 
(5.1% 
14.9% 

46.0% 
65.0% 
32.0% 
30.9% 

18.4% 

15.8% 

17.0% 

Source: Dataquest 
July 1989 
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Semiconductor Revenue and Shipment 
Forecast 

Introduction 

Semiconductor revenue and shipment data comprise a 
set of detailed tables that estimate the size of the semi
conductor total available market (TAM) worldwide and 
for four major geographical regions for the years 1980 
through 1995 and 2000. Semiconductor revenue and 
shipment tables contain both historical data and fore
casts. Historical data begin with 1980 and end with 
1989, while forecast data provide annual market size 

estimates for 1990 through 1995, with additional esti
mates for 2000. Below is a list of tables detailing the 
type of data, region, time period, and units of measure. 

Each table gives estimates of semiconductor revenue or 
shipments listed by the major semiconductor device 
product categories. In these tables, semiconductor com
ponents are divided into three major product groups: 
integrated circuits, discrete devices, and optoelectronic 
devices. These groups are divided into a number of 
subgroups, some of which are segmented further. 

LIST OF TABLES 

Table 

0 

la 

lb 

Ic 

Id 

le 

If 

Ig 

2a 

2b 

2c 

2d 

2e 

2f 

2g 

3a 

3b 

3c 

3d 

3e 

3f 

3e 

Region Covered 

Japan and Westem Europe Exchange Rates 

Worldwide Market 

Worldwide Market 

Worldwide Market 

Worldwide Market 

Worldwide Market 

Worldwide Market 

Worldwide Market 

North American Market 

North American Market 

North American Market 

North American Market 

North American Market 

North American Market 

North American Market 

Jj^anese Market 

Jepanese Market 

Japanese Market 

Jq>anese Madcet 

Japanese Market 

Ji^anese Market 

Japanese Market 
• 

Years 

1970-1989 

1980-1984 

1980-1984 

1985-1990 

1985-1990 

1991-1995; 

1991-1995 

1980-2000 

1980-1984 

1980-1984 

1985-1990 

1985-1990 

1991-1995; 

1991-1995 

1980-2000 

1980-1984 

1980-1984 

1985-1990 

1985-1990 

1991-1995; 

1991-1995 

1980-2000 

2000 

2000 

2000 

Units 

Various 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Percent, CAGR 

Dollars 

Percent 

Etollars 

Percent 

Dollars 

Percent 

Percent, CAGR 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Percent, CAGR 

(Continued) 
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Definitions and Conventions 

Dataquest uses a common manufacturer base for all data 
tables. This base includes all suppliers to the merchant 
semiconductor market. It includes aggregate revenue 
estimates for North American companies that manufac
ture devices solely for the benefit of the parent compa
ny, such as Burroughs, Delco, and IBM. Also included 
are companies that actively market semiconductor 
devices to the merchant market as well as to other 
divisions of their own companies. For such companies, 
both external and internal shipments are included. 
Devices that are used internally are valued at current 
market prices. 

Shipment—Dataquest defines shipment as the purchase 
of a semiconductor device or devices. This definition 
must be differentiated from actual use of the device in a 
final product. A regional market size includes all 
devices sold to or shipped to that region, i.e., the total 
available market (TAM) in that region. 

Hybrids—In earlier consumption data, hybrid devices 
were included as a separate segment of integrated cir
cuits. Hybrid devices manufactured by semiconductor 
companies are now included in the most appropriate 
product segment, usually the analog segment. 

The manufacturer base, product group definitions, and 
guidelines for including value of output that we have 
used in our tables may differ from those used in other 
studies of this type. Our base is nearly the same as that 
used by the World Semiconductor Trade Statistics 
(WSTS) program, with the following exceptions: 

• Dataquest includes all of AT&T's semiconductor rev
enue, both merchant and captive. 

• Dataquest includes—and has included aU along— 
nonrecurring engineering (NKE) charges associated 
with application-specific integrated circuit (ASIC) 
revenue. (This applies to both the bipolar digital and 
MOS digital logic categories.) 

• Dataquest includes the revenue generated by sales of 
standalone circuit design software, sold by certain 
US manufacturers of ASIC logic devices. 

• Dataquest includes Signetics revenue with that of its 
parent company, Netherlands-based N.V. PhOips. 

• Dataquest includes revenue for Taiwanese semicon
ductor manufacturers. 

• Dataquest includes revenue for three Japanese com
panies not estimated by WSTS: NMB Semiconduc
tor, Seiko-Epson, and Yamaha. 

• As noted herein, Dataquest includes hybrid revenue 
in the analog category. 

Further information on the above points is available 
through Dataquest 's Client Inquiry Center at 
(408) 437-8099. 

Regions—^North America is defined as including both 
the United States and Canada. Latin America, including 
Mexico, is considered part of the Asia/Pacific-ROW 
category. Asia/Pacific includes South Korea, Taiwan, 
Hong Kong, Singapore, China, India, and the countries 
of Oceania. Western Europe includes Austria, Belgium, 
the Federal Republic of Germany, France, Italy, Luxem
bourg, the Netherlands, the Scandinavian countries 
(Denmark, Finland, Norway, Sweden), Spain, the United 
Kingdom and Ireland, and the rest of Europe. As a result 
of the union of West Germany and East Germany in 
1990, henceforth the unified Germany will be included 
in Westem Europe. Japan, the fourth region, is the only 
single-country region. 

Data Sources 

The historical information presented in the revenue and 
shipment data has been consolidated from a variety of 
sources, each of which focuses on a specific part of the 
market. These sources include the following: 

• World Semiconductor Trade Statistics (WSTS) data 
and Dataquest's estimates of regional company sales 
are used to determine sales to North America. 

• Japanese trade statistics compiled and published by 
the Ministry of Finance (MOF) and the Ministry of 
International Trade and Industry (MTTI), WSTS data, 
and Dataquest's estimates of regional company sales 
are used to determine sales to Japan. 

• For Westem European markets, WSTS data and 
Dataquest's estimates of regional company sales are 
used to determine market size. 

• In Asia/Pacific-ROW, the major sources used to esti
mate market size are WSTS data and Dataquest's 
estimates of company sales into the region. 

Dataquest believes that the estimates presented here are 
the most accurate and meaningful generally available 
today. The sources of the data and the guidelines for the 
forecasts presented in the tables are as follows: 

• Unit shipments or revenue (or both) published by 
major industiy participants, both in the United States 
and abroad 

©1990 Dataquest Incoiporated October—Reproduction Prohibited 



Semiconductor Revenue and Shipment Forecast 

• Estimates presented by knowledgeable and reliable 
industry spokespersons 

• Government data or trade association data such as 
those from the Electronics Industry Association 
(EIA), M m , WSTS, and die U.S. Department of 
Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distri
butors, and users 

• Relevant projected world economic data 

Accuracy 

The tables presented here represent Dataquest estimates 
that we believe are reasonably accurate. Where we have 
no reasonable estimate, none is given. A zero in a table 
represents an estimate. 

Valuation of Shipments 

Regional market size is expressed in US dollars (with 
the Japanese market also expressed in yen). To make the 
tables in this study useful in comparing different 
regions, it is necessary to express all values in a com
mon currency, and we chose the US dollar for con
venience. However, the choice of the US dollar (or any 
single currency, for that matter) as the currency basis for 
the tables brings with it some problems that require the 
readers' careful consideration in interpreting the data. 

Inflation 

All countries that participate significantly in intema-
tional semiconductor markets suffered from an overall 
price inflation in the 1970s, continuing into the 1980s 
and 1990s. As a consequence, the dollar in a given year 
is not truly comparable with the dollar in any preceding 
year. Consumer and wholesale price indexes and GNP 
deflators all measure price changes in various composite 
"market baskets" of goods. However, there is no price 
index that measures price changes of material, equip
ment, and labor inputs to the semiconductor industry. 
Indeed, the "mix" is changing so rapidly that what is 
used this year was sometimes unavailable last year, at 
any price. Nor is there a composite price index that 
measures price changes in aggregate semiconductor 
product. In an industry noted for its deflationary trends, 
this latter effect would tend to make the component 
purchaser's dollar worth more as time passed, in terms 
of purchasing ability. 

We have made no adjustments in the historical data to 
accoimt for these inflationary and deflationary effects. 
The data are expressed in current dollars (dollars that 
include the inflation rate and exchange rates of the given 
year) for all historical data; comparisons between differ
ent years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices 
(ASPs) for semiconductor components, one must look at 
the price per function of a circuit, the complexity of the 
circuit, and the product mix according to this increasing 
complexity. It is true that one characteristic of the semi
conductor industry is that the price per function for 
integrated circuits has been dropping an average of 
30 percent per year for the last 15 years. At the same 
time, circuits have become denser, resulting in an over
all increase in the price of a device with a decreasing 
cost per function. Thus, Tables 7a through 7g show the 
worldwide ASPs increasing after many years of decreas
ing, due to the move toward higher-complexity devices. 
There are also regional differences in ASPs due to 
regional competition differences and the varying 
regional product consumption mix. The worldwide ASP 
is truly an aggregate measure and may differ signifi
cantly from ASPs in any specific market at any point in 
time. 

Exchange Rates 

Constmction of the West European tables involves com
bining data from many countries, each of which has 
different and changing exchange rates. Dataquest uses 
Annual Foreign Exchange Rates for each year as pub
lished by The International Monetary Fund. As far as 
possible, we prepare our estimates in terms of local 
currencies before conversion to US dollars. The 
exchange rates for major currencies can be found in 
Table 0 at the end of this introduction. 

Japanese market size is originally expressed in yen. The 
Japanese data published in this study are expressed in 
both dollars (Tables 3a through 3g) and in yen 
(Tables 4a through 4g). The yen/dollar exchange rate 
used for each year can be foimd in Table 0. Because of 
the fluctuations in the exchange rate for the yen, the 
dollar values given tend to distort the growth rate of the 
Japanese market, but they do provide a usefiil basis for 
regional market size comparisons. However, the data in 
yen give a better picture of the real growth in the 
Japanese market. 
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Forecast 

As mentioned previously, historical data are expressed 
in current dollars or dollars that include the given year's 
inflation rate and exchange rates. However, the revenue 
forecasts use constant dollars and exchange rates, with 

no allowance for inflation or variations in the rates of 
exchange between countries. All estimates for 1990 and 
beyond are made as if 1990 monetary conditions will 
continue through 2000 and, therefore, show the absolute 
year-to-year growth during this period. 

Table 0 

Japan and Western Europe Exchange Rates 
(In US Dollars) 

Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Yrly/Qtrly 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

Somce: The Ihtematioiuil Mooetaiy Fund, 

Japan 
(Yen per US$) 

358 

343 

302 

269 

292 

297 

296 

269 

210 

219 

227 

221 

248 

235 

237 

238 

167 

144 

130 

138 

France 
(US$ per Franc) 

0.18 

0.18 

0.20 

0.22 

0.21 

0.23 

0.21 

0.20 

0.22 

0.24 

0.24 

0.18 

0.15 

0.13 

0.11 

0.11 

0.14 

0.17 

0.17 

0.16 

Rnancial Tunes, Dataquest (October 1990) 

West Germany 
(US$ per 

Deutsche Mark) 

0.27 

0.29 

0.31 

0.37 

0.39 

0.41 

0.40 

0.43 

0.50 

0.55 

0.55 

0.44 

0.41 

0.39 

0.35 

0.34 

0.46 

0.56 

0.57 

0.53 

United Kingdom 
(US$ per 

Pound Sterling) 

2.38 

2.44 

2.50 

2.44 

2.33 

2.22 

1.82 

1.75 

1.92 

2.13 

2.33 

2.04 

1.75 

1.52 

1.33 

1.30 

1.47 

1.64 

1.79 

1.50 
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Table la 

Worldwide Semiconductor Market 
(Millions of Dollars) 

Total Including Csptives 

Noith American C£q>tives 

Total Semiconductor 

TotallC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NA = Not available 
Source: Dataquest (October 1990) 

Total Including Ci^tives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1980 

14,118 

NA 

14,118 

9,546 

2,374 
572 

1,802 

4,715 

2,230 
862 

1,623 

2,457 

3,883 

689 

1981 

14,828 

NA 

14,828 

10,046 

2,337 
558 

1.779 

4,822 
2,075 
1,085 
1,662 

2,887 

3,985 

797 

Table lb 

1982 

15,261 

NA 

15,261 

10,894 

2,412 

511 
1,901 

5,642 
2,701 
1,318 
1,623 

2,840 

3,547 

820 

Worldwide Semiconductor Market 
(Percent Change) 

1980 

NA 

NA 

27.0 

35.8 

41.8 
76.5 
33.5 

40.9 
33.1 
59.3 
43.8 

22.4 

10.2 

22.2 

1981 

NA 

NA 

5.0 

5.2 

(1.6) 
(2.4) 
(1.3) 

2.3 
(7.0) 
25.9 

2.4 

17.5 

2.6 

15.7 

1982 

NA 

NA 

2.9 

8.4 

3.2 
(8.4) 
6.9 

17.0 
30.2 
21.5 
(2.3) 

(1.6) 

(11.0) 

2.9 

1983 

21,552 

2,015 

19,537 

14,700 

3,015 
603 

2,412 

7,951 
3,719 
1,979 
2,253 

3,734 

3,865 

972 

1<W3 

NA 

NA 

28.0 

34.9 

25.0 

18.0 

26.9 

40.9 

37.7 

50.2 

38.8 

31.5 

9.0 

18.5 

1984 

31,325 

2,500 

28,825 

22,618 

4,783 

774 

4,009 

12,947 

6,225 

3,229 

3,493 

4,888 

4,986 

1,221 

1984 

45.3 

24.1 

47.5 

53.9 

58.6 
28.4 
66.2 

62.8 
67.4 
63.2 
55.0 

30.9 

29.0 

25.6 

NA = Not available 
Source: Dataquest (October 1990) 
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Table Ic 

Worldwide Semiconductor Market 
(Millions of Dollars) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 

Micro 

Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Source: Dataquest (October 1990) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

27,116 

2,773 

24,343 

18,552 

3,684 

589 
3,095 

10,103 

3,817 

2,745 

3,541 

4,765 

4,578 

1,213 

1986 

33,729 

2,895 

30,834 

23,618 

4,325 

606 
3,719 

12,815 

4,511 

3,489 

4,815 

6,478 

5,730 

1,486 

Table Id 

1987 

41,478 

3,227 

38,251 

29,887 

4,760 

621 
4,139 

17,473 

6,056 

5,108 

6,309 

7,654 

6,655 

1,709 

Worldwide Semiconductor Market 

1985 

(13.4) 

10.9 

(15.5) 

(18.0) 

(23.0) 

(23.9) 
(22.8) 

(22.0) 

(38.7) 
(15.0) 

1.4 

(2.5) 

(8.2) 

(0.7) 

(Percent Change) 

1986 

24.4 

4.4 

26.7 

27.3 

17.4 

2.9 
20.2 

26.8 

18.2 
27.1 
36.0 

35.9 

25.2 

22.5 

1987 

23.0 

11.5 

24.1 

26.5 

10.1 

2.5 
11.3 

36.3 

34.2 
46.4 
31.0 

18.2 

16.1 

15.0 

1988 

54,521 

3,662 

50,859 

41,068 

5,200 

689 
4,511 

26,988 

11,692 

7,144 

8,152 

8,880 

7,612 

2,179 

1988 

31.4 

13.5 

33.0 

37.4 

9.2 

11.0 
9.0 

54.5 

93.1 
39.9 
29.2 

16.0 

14.4 

27.5 

1989 

61,454 

4,241 

57,213 

46,924 

4,510 

540 
3,970 

33,024 

16,361 

8,202 

8,461 

9,390 

7,662 

2,627 

1989 

12.7 

15.8 

12.5 

14.3 

(13.3) 

(21.6) 
(12.0) 

22.4 

39.9 
14.8 
3.8 

5.7 

0.7 

20.6 

1990 

61,031 

4,562 

56,469 

45,946 

4,253 

452 
3,801 

31,677 

13,413 

9,198 

9,066 

10,016 

7,806 

2,717 

1990 

(0.7) 

7.6 

(1.3) 

(2.1) 

(5.7) 

(16.3) 
(4.3) 

(4.1) 
(18.0) 
12.1 
7.2 

6.7 

1.9 

3.4 

Souice: Dataquest (October 1990) 
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Source: Dataquest (October 1990) 

Table le 

Worldwide Semiconductor Market 
(Millions of Dollars) 

Total Including C^tives 

Noith American Captives 

Total Semiconductor 

TotallC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

70,318 

5,377 

64,941 

53,311 

4,542 
423 

4,119 

37,296 

16,004 
10,869 
10,423 

11,473 

8,592 

3,038 

1992 

83,528 

6,269 

77,259 

64,367 

4,856 
423 

4,433 

46,333 

20,620 
13,047 
12,666 

13,178 

9,522 

3,370 

1993 

102,250 

7,573 

94,677 

80,470 

5,002 
412 

4,590 

60,218 

27,625 
16,726 
15,867 

15,250 

10,396 

3,811 

1994 

110,855 

8,299 

102,556 

87,382 

4,674 
388 

4,286 

65,782 

29,580 
18,644 
17,558 

16,926 

11,061 

4,113 

1995 

117,467 

8,582 

108,885 

93,125 

4,497 
358 

4,139 

71,256 

32,149 
20,162 
18,945 

17,372 

11,302 

4,458 

2000 

225,569 

16,480 

209,089 

186,097 

3,842 
263 

3,579 

151,630 

71,677 
41,250 
38,703 

30,625 

15,989 

7,003 

Table If 

Worldwide Semiconductor Market 
(Percent Change) 

1991 1992 1993 1994 1995 

Total Including Cqrtives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 

Logic 

MOS Digital 

Memory 

Micro 

Logic 

Analog 

Total Discrete 

Total Optoelectronic 

15.2 

17.9 

15.0 

16.0 

6.8 
(6.4) 
8.4 

17.7 

19.3 

18.2 

15.0 

14.5 

10.1 

11.8 

18.8 

16.6 

19.0 

20.7 

6.9 
0 

7.6 

24.2 

28.8 

20.0 

21.5 

14.9 

10.8 

10.9 

22.4 

20.8 

22.5 

25.0 

3.0 
(2.6) 
3.5 

30.0 

34.0 

28.2 

25.3 

15.7 

9.2 

13.1 

8.4 

9.6 

8.3 

8.6 

(6.6) 
(5.8) 
(6.6) 

9.2 

7.1 

11.5 

10.7 

11.0 

6.4 

7.9 

6.0 

3.4 

6.2 

6.6 

(3.8) 
(7.7) 
(3.4) 

8.3 

8.7 

8.1 

7.9 

2.6 

2.2 

8.4 

Souice: Dataquest (October 1990) 
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Table Ig 

Worldwide Semiconductor Market 
(Compound Annual Growth Rate) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR (%) 
1980-1985 

13.9 

NA 

11.5 

14.2 

9.2 

0.6 
11.4 

16.5 

11.3 
26.1 
16.9 

14.2 

3.3 

12.0 

CAGR (%) 
1985-1990 

17.6 

10.5 

18.3 

19.9 

2.9 

(5.2) 
4.2 

25.7 

28.6 
27.4 
20.7 

16.0 

11.3 

17.5 

CAGR (%) 
1990-1995 

14.0 

13.5 

14.0 

15.2 

1.1 

(4.6) 
1.7 

17.6 

19.1 
17.0 
15.9 

11.6 

7.7 

10.4 

CAGR (%) 
1995-2000 

13.9 

13.9 

13.9 

14.9 

(3.1) 

(6.0) 
(2.9) 

16.3 

17.4 
15.4 
15.4 

12.0 

7.2 

9.5 

CAGR(%) 
1980-1990 

15.8 

NA 

14.9 

17.0 

6.0 

(2.3) 
7.7 

21.0 

19.7 
26.7 
18.8 

, 15.1 

7.2 

14.7 

CAGR (%) 
1990-2000 

14.0 

13.7 

14.0 

15.0 

(1.0) 
(5.3) 
(0.6) 

17.0 

18.2 
16.2 
15.6 

11.8 

7.4 

9.9 

NA = Ncn available 
Source: Dauujuest (October 1990) 

©1990 Dataquest Incorporated October—Reproduction Prohibited 



10 Semiconductor Revenue and Shipment Forecast 

Table 2a 

North American Semiconductor Market 
(Millions of Dollars) 

1980 1981 1982 1983 1984 

Total Including Cs^rtives 

North American Csqytives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

6,053 

NA 

6,053 

4,562 

1,411 
396 

1,015 

2,442 

1,230 
377 
835 

709 

1,269 

222 

6,529 

NA 

6.529 

4,867 

1,339 
375 
964 

2,595 

1,107 
489 
999 

933 

1,378 

284 

6,970 

NA 

6,970 

5,466 

1,367 
320 

1,047 

3,183 
1,592 

641 
950 

916 

1,201 

303 

10,625 

1,623 

9,002 

7,301 

1,664 
373 

1,291 

4,326 

2,051 
1,034 
1,241 

1,311 

1,353 

348 

15,033 

2,027 

13,006 

11,089 

2,818 
441 

2,377 

6,503 

3,426 
1.634 
1,443 

1.768 

1,503 

414 

NA = Not available 
Source: Dataquest (October 1990) 

Table 2b 

North American Semiconductor Market 
(Percent Change) 

1980 1981 1982 1983 1984 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NA 

NA 

33.4 

43.5 

56.6 
114.1 
41.8 

43.4 

19.6 
102.7 
70.8 

23.3 

9.3 

12.1 

NA 

NA 

7.9 

6.7 

(5.1) 

(5.3) 
(5.0) 

6.3 
(10.0) 
29.7 
19.6 

31.6 

8.6 

27.9 

NA 

NA 

6.8 

12.3 

2.1 

(14.7) 
8.6 

22.7 
43.8 
31.1 
(4.9) 

(1.8) 

(12.8) 

6.7 

NA 

NA 

29.2 

33.6 

21.7 

16.6 
23.3 

35.9 
28.8 
61.3 
30.6 

43.1 

12.7 

14.9 

41.5 

24.9 

44.5 

51.9 

69.4 

18.2 
84.1 

50.3 

67.0 
58.0 
16.3 

34.9 

11.1 

19.0 

NA - Not available 
Source: Dataquest (October 1990) 
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Souice: Dataquest (October 1990) 

Table 2c 

North American Semiconductor Market 
(Millions of Dollars) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

11,663 

2,243 

9,420 

7,757 

1,926 
288 

1,638 

4,322 
1,753 
1,258 
1,311 

1,509 

1,295 

368 

1986 

13,171 

2,327 

10,844 

8,986 

2,030 
267 

1,763 

4,912 
1,775 
1,362 
1,775 

2,044 

1,542 

316 

1987 

15,454 

2,596 

12,858 

10,886 

2,099 
271 

1,828 

6,738 
2,497 
2,012 
2,229 

2,049 

1,642 

330 

1988 

18,789 

2.945 

15,844 

13,815 

2,012 
235 

1,777 

9,606 
4,298 
2,707 
2,601 

2,197 

1,676 

353 

1989 

21,348 

3,411 

17,937 

15,909 

1,701 
203 

1,498 

11,682 
6,163 
2,972 
2,547 

2,526 

1,683 

345 

1990 

21,126 

3,669 

17,457 

15,360 

1,670 
170 

1,500 

11,014 
4,925 
3,328 
2,761 

2,676 

1,715 

382 

Table 2d 

North American Semiconductor Market 
(Percent Change) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

(22.4) 

10.7 

(27.6) 

(30.0) 

(31.7) 

(34.7) 

(31.1) 

(33.5) 

(48.8) 
(23.0) 

(9.1) 

(14.6) 

(13.8) 

(11.1) 

1986 

12.9 

3.7 

15.1 

15.8 

5.4 

(7.3) 
7.6 

13.7 

1.3 
8.3 

35.4 

35.5 

19.1 

(14.1) 

1987 

17.3 

11.6 

18.6 

21.1 

3.4 

1.5 
3.7 

37.2 

40.7 
47.7 
25.6 

0.2 

6.5 

4.4 

1988 

21.6 

13.4 

23.2 

26.9 

(4.1) 

(13.3) 
(2.8) 

42.6 

72.1 
34.5 
16.7 

7.2 

2.1 

7.0 

1989 

13.6 

15.8 

13.2 

15.2 

(15.5) 

(13.6) 
(15.7) 

21.6 

43.4 
9.8 

(2.1) 

15.0 

0.4 

(2.3) 

1990 

(1.0) 

7.6 

(2.7) 

(3.5) 

(1.8) 
(16.3) 

0.1 

(5.7) 

(20.1) 
12.0 
8.4 

5.9 

1.9 

10.7 

Source: Dataquest (October 1990) 
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12 Semiconductor Revenue and Shipment Forecast 

Source: Dataquest (October 1990) 

Table 2e 

North American Semiconductor Marlcet 
(Millions of Dollars) 

Total Including Cs5)tives 

North American C^tives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

24,681 

4.324 

20.357 

18,074 

1,783 

149 
1,634 

13,144 

5,837 
4,076 
3,231 

3,147 

1,871 

412 

mz 
28,831 

5,042 

23,789 

21,262 

1,905 
148 

1,757 

15,934 
7,112 
4,848 
3,974 

3,423 

2,088 

439 

1993 

34,818 

6,091 

28,727 

26,017 

1,844 
137 

1,707 

20,227 
9,103 
6,156 
4,968 

3,946 

2,240 

470 

1994 

38,146 

6,675 

31,471 

28,621 

1,707 
122 

1,585 

22.484 

10.236 
6.814 
5,434 

4,430 

2,350 

500 

1995 

39,437 

6,902 

32,535 

29,696 

1,592 

110 
1,482 

23,536 

10,649 
7,290 
5.597 

4.568 

2,338 

501 

2000 

73,922 

13,255 

60,667 

56,139 

987 
50 

937 

46,044 

21,217 
14,036 
10,791 

9,108 

3,583 

945 

Table 2f 

North American Semiconductor Market 
(Percent Change) 

1991 1992 1993 1994 1995 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

16.8 

17.9 

16.6 

17.7 

6.8 
(12.4) 

8.9 

19.3 
18.5 
22.5 
17.0 

17.6 

9.1 

7.9 

16.8 

16.6 

16.9 

17.6 

6.8 

(0.7) 
7.5 

21.2 
21.8 
18.9 
23.0 

8.8 

11.6 

6.6 

20.8 

20.8 

20.8 

22.4 

(3.2) 

(7.4) 
(2.8) 

26.9 
28.0 
27.0 
25.0 

15.3 

7.3 

7.1 

9.6 

9.6 

9.6 

10.0 

(7.4) 

(10.9) 
(7.1) 

11.2 
12.4 
10.7 
9.4 

12.3 

4.9 

6.4 

3.4 

3.4 

3.4 

3.8 

(6.7) 

(9.8) 
(6.5) 

4.7 
4.0 
7.0 
3.0 

3.1 

(0.5) 

0.2 

Souice: Dataquest (October 1990) 

©1990 Dataquest Incorporated October—^Reproduction Prohibited 
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Table 2g 

North American Semiconductor Market 
(Compound Annual Growth Rate) 

Total Including C^tives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Lx)gic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR(%) 
1980-1985 

14.0 

NA 

9.2 

11.2 

6.4 

(6.2) 
10.0 

12.1 

7.3 
27.3 
9.4 

16.3 

0.4 

10.6 

CAGR (%) 
1985-1990 

12.6 

10.3 

13.1 

14.6 

(2.8) 
(10.0) 

(1.7) 

20.6 

22.9 
21.5 
16.1 

12.1 

5.8 

0.7 

CAGR (%) 
1990-1995 

13.3 

13.5 

13.3 

14.1 

(1.0) 
(8.3) 
(0.2) 

16.4 

16.7 
17.0 
15.2 

11.3 

6.4 

5.6 

CAGR (%) 
1995-2000 

13.4 

13.9 

13.3 

13.6 

(9.1) 
(14.6) 

(8.8) 

14.4 

14.8 
14.0 
14.0 

14.8 

8.9 

13.5 

CAGR (%) 
1980-1990 

13.3 

NA 

11.2 

12.9 

1.7 

(8.1) 
4.0 

16.3 

14.9 
24.3 . 
12.7 

14.2 

3.1 

5.6 

CAGR (%) 
1990-2000 

13.3 

13.7 

13.3 

13.8 

(5.1) 
(11.5) 
(4.6) 

15.4 

15.7 
15.5 
14.6 

13.0 

7.6 

9.5 

NA = Not available 
Source: Dataquest (October 1990) 
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14 Semiconductor Revenue and Shipment Forecast 

Table 3a 

Japanese Semiconductor Market 
(Millions of Dollars) 

1980 1981 1982 1983 1984 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

3,383 

NA 

3,383 

2,201 

345 
57 

288 

991 
423 
269 
299 

865 

986 

196 

4,295 

NA 

4,295 

2,793 

438 

77 
361 

1,174 

491 
404 
279 

1,181 

1,237 

265 

4,082 

NA 

4,082 

2,855 

498 
87 

411 

1,263 
534 
446 
283 

1,094 

970 

257 

5,834 

112 

5,722 

4,167 

706 

109 
597 

1,948 

893 
594 
461 

1,513 

1,217 

338 

8,909 

135 

8,774 

6,517 

955 
163 
792 

3,621 

1,579 
979 

1,063 

1,941 

1,756 

501 

NA = Not available 
Source: Dataquest (October 1990) 

Table 3b 

Japanese Semiconductor Market 
(Percent Change) 

1980 1981 1982 1983 1984 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NA 

NA 

22.2 

26.6 

13.5 

9.6 
14.3 

30.1 
65.2 
26.3 
2.0 

28.7 

10.9 

39.0 

NA 

NA 

27.0 

26.9 

27.0 

35.1 
25.3 

18.5 
16.1 
50.2 
(6.7) 

36.5 

25.5 

35.2 

NA 

NA 

(5.0) 

2.2 

13.7 

13.0 
13.9 

7.6 
8.8 

10.4 
1.4 

(7.4) 

(21.6) 

(3.0) 

NA 

NA 

40.2 

46.0 

41.8 

25.3 
45.3 

54.2 
67.2 
33.2 
62.9 

38.3 

25.5 

31.5 

52.7 

20.5 

53.3 

56.4 

35.3 

49.5 
32.7 

85.9 
76.8 
64.8 

130.6 

28.3 

44.3 

48.2 

NA = Not available 
Source: Dataquest (October 1990) 
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Table 3c 

Japanese Semiconductor Market 
(Millions of Dollars) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Souice: Dataquest (October 1990) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

8,300 

151 

8,149 

5,985 

824 

136 
688 

3,232 

1,185 
884 

1,163 

1,929 

1,621 

543 

1986 

12,018 

163 

11,855 

8,802 

1,295 

169 
1,126 

4,762 

1,738 
1,368 
1,656 

2,745 

2,242 

811 

Table 3d 

1987 

15,107 

180 

14,927 

11,263 

1,523 

227 
1,296 

6,424 

2,268 
1,902 
2,254 

3,316 

2,693 

971 

Japanese Semiconductor Market 

1985 

(6.8) 

11.9 

(7.1) 

(8.2) 

(13.7) 

(16.6) 
(13.1) 

(10.7) 

(25.0) 
(9.7) 
9.4 

(0.6) 

(7.7) 

8.4 

(Percent Change) 

1986 

44.8 

7.9 

45.5 

47.1 

57.2 

24.3 
63.7 

47.3 

46.7 
54.8 
42.4 

42.3 

38.3 

49.4 

1987 

25.7 

10.4 

25.9 

28.0 

17.6 

34.3 
15.1 

34.9 

30.5 
39.0 
36.1 

20.8 

20.1 

19.7 

1988 

20,977 

205 

20,772 

16,127 

1,906 

348 
1,558 

10,501 

4,424 
2,573 
3,504 

3,720 

3,282 

1,363 

1988 

38.9 

13.9 

39.2 

43.2 

25.1 

53.3 
20.2 

63.5 

95.1 
35.3 
55.5 

12.2 

21.9 

40.4 

1989 

23,234 

237 

22,997 

17,946 

1,750 

246 
1,504 

12,497 

5,992 
2,828 
3,677 

3,699 

3,321 

1,730 

1989 

10.8 

15.6 

10.7 

11.3 

(8.2) 

(29.3) 
(3.5) 

19.0 
35.4 

9.9 
4.9 

(0.6) 

1.2 

26.9 

1990 

21,632 

255 

21,377 

16,569 

1,524 

194 
1,330 

11,353 

4,685 
2,864 
3,804 

3,692 

3,100 

1,708 

1990 

(6.9) 

7.6 

(7.0) 

(7.7) 

(12.9) 

(21.1) 
(11.6) 

(9.2) 

(21.8) 
1.3 
3.5 

(0.2) 

(6.7) 

(1.3) 

Source: Dataquest (October 1990) 
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16 Semiconductor Revmue and Shipment Forecast 

Source: Dataquesit (October 1990) 

Table 3e 

Japanese Semiconductor Market 
(Millions of Dollars) 

Total Including Captives 

North American Cs^jtives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 

Logic 

MOS Digital 

Memory 

Micro 

Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

24,316 

301 

24,015 

18,772 

1,610 

192 

1,418 

12,957 

5,435 

3,160 

4,362 

4,205 

3,329 

1,914 

1992 

28,733 

351 

28,382 

22,696 

1,679 

192 

1,487 

16,219 

7,338 

3,691 

5,190 

4,798 

3,580 

2,106 

1993 

34,335 

423 

33,912 

27,728 

1,751 

192 

1,559 

20,702 

9,759 

4,559 
6,384 

5,275 

3,800 

2,384 

1994 

35,718 

464 

35,254 

28,727 

1,686 

190 

1,496 

21,336 

9,272 

5,010 

7,054 

5,705 

4,000 

2,527 

1995 

38,688 

480 

38,208 

31,202 

1,702 

185 

1,517 

23,739 

10,292 

5,511 

7,936 

5,761 

4,200 

2,806 

2000 

70,471 

921 

69,550 

59,714 

1,672 

170 

1,502 

49,578 

22,468 

10,657 

16,453 

8,464 

5,620 

4,216 

Table 3f 

Japanese Semiconductor Market 
(Percent Change) 

1991 1992 1993 1994 1995 

Total Including Ciq)tives 

North American Cqjtives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

12.4 

18.0 

12.3 

13.3 

5.6 

(1.0) 
6.6 

14.1 

16.0 
10.3 
14.7 

13.9 

7.4 

12.1 

18.2 

16.6 

18.2 

20.9 

4.3 

0 
4.9 

25.2 

35.0 
16.8 
19.0 

14.1 

7.5 

10.0 

19.5 

20.5 

19.5 

22.2 

4.3 

0 
4.8 

27.6 

33.0 
23.5 
23.0 

9.9 

6.1 

13.2 

4.0 

9.7 

4.0 

3.6 

(3.7) 

(1.0) 
(4.0) 

3.1 

(5.0) 
9.9 

10.5 

8.2 

5.3 

6.0 

8.3 

3.4 

8.4 

8.6 

0.9 

(2.6) 
1.4 

11.3 

11.0 
10.0 
12.5 

1.0 

5.0 

11.0 

Source; Dataquest (October 1990) 
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NA = Not available 
Source: Dataquest (October 1990) 

Table 3g 

Japanese Semiconductor Market 
(Compound Annual Growth Rate in US Dollars) 

Total Including Captives 

North American Captives 

Total SetniconduaoT 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR (%) 
1980-1985 

19.7 

NA 

19.2 

22.1 

19.0 

19.0 
19.0 

26.7 

22.9 
26.9 
31.2 

17.4 

10.5 

22.6 

CAGR (%) 
1985-1990 

21.1 

11.0 

21.3 

22.6 

13.1 

7.4 
14.1 

28.6 

31.6 
26.5 
26.7 

13.9 

13.8 

25.8 

CAGR (%) 
1990-1995 

12.3 

13.5 

12.3 

13.5 

2.2 

(0.9) 
2.7 

15.9 

17.0 
14.0 
15.8 

9.3 

6.3 

10.4 

CAGR (%) 
1995-2000 

12.7 

13.9 

12.7 

13.9 

(0.4) 

(1.7) 
(0.2) 

15.9 

16.9 
14.1 
15.7 

8.0 

6.0 

8.5 

CAGR (%) 
1980-1990 

20.4 

NA 

20.2 

22.4 

16.0 

13.0 
16.5 

27.6 

27.2 
26.7 
29.0 

15.6 

12.1 

24.2 

CAGR (%) 
1990-2000 

12.5 

13.7 

12.5 

13.7 

0.9 

(1.3) 
1.2 

15.9 

17.0 
14.0 
15.8 

8.7 

6.1 

9.5 
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Table 4a 

Total Including Cq)tives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar I>igital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 

Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/$) 

Japanese Semiconductor Market 

1980 

768.0 

NA 

768.0 

499.7 

78.3 

12.9 
65.4 

225.0 

96.0 
61.1 

67.9 

196.4 

223.8 

44.5 

227 

(Billions of Yen) 

1981 

949.3 

NA 

949.3 

617.3 

96.8 

17.0 
79.8 

259.5 

108.5 
89.3 

61.7 

261.0 

273.4 

58.6 

221 

1982 

1,012.3 

NA 

1,012.3 

708.0 

123.5 

21.6 
101.9 

313.2 

132.4 
110.6 

70.2 

271.3 

240.6 

63.7 

248 

1983 

1,371.0 

26.3 

1,344.7 

979.3 

165.9 

25.6 
140.3 

457.8 

209.9 
139.6 

108.3 

355.6 

286.0 

79.4 

235 

1984 

2,111.3 

32.0 

2,079.3 

1,544.4 

226.3 

38.6 
187.7 

858.1 

374.2 
232.0 

251.9 

460.0 

416.2 

118.7 

237 

NA = Not available 
Source: Dataquest (October 1990) 

Table 4b 

Japanese Semiconductor Market 
(Percent Change in Yen) 

1980 1981 1982 1983 1984 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NA 

NA 

26.7 

31.3 

17.6 

13.2 
18.5 

34.8 

71.1 
31.1 
5.8 

33.4 

14.9 

44.0 

NA 

NA 

23.6 

23.5 

23.6 

31.8 
22.0 

15.3 

13.0 
46.2 

(9.1) 

32.9 

22.2 

31.7 

NA 

NA 

6.6 

14.7 

27.6 

27.1 
27.7 

20.7 

22.0 
23.9 
13.8 

3.9 

(12.0) 

8.7 

NA 

NA 

32.8 

38.3 

34.3 

18.5 
37.7 

46.2 

58.5 
26.2 
54.3 

31.1 

18.9 

24.6 

54.0 

21.7 

54.6 

57.7 

36.4 

50.8 
33.8 

87.4 

78.3 
66.2 

132.6 

29.4 

45.5 

49.5 

NA = Not available 
Source: Dataquest (October 1990) 
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Souice: Dataquest (October 1990) 

Table 4c 

Japanese Semiconductor Market 
(Billions of Yen) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/$) 

1985 

1,975.3 

35.9 

1,939.4 

1,424.4 

196.1 

32.4 
163.7 

769.2 

282.0 
210.4 
276.8 

459.1 

385.8 

129.2 

238 

1986 

2,006.9 

27.2 

1,979.7 

1,469.9 

216.2 

28.2 
188.0 

795.3 

290.2 
228.5 
276.6 

458.4 

374.4 

135.4 

167 

1987 

2,175.4 

25.9 

2,149.5 

1,621.9 

219.3 

32.7 
186.6 

925.1 

326.6 
273.9 
324.6 

477.5 

387.8 

139.8 

144 

1988 

2,727.0 

26.7 

2,700.3 

2,096.4 

247.7 

45.2 
202.5 

1,365.1 

575.1 
334.5 
455.5 

483.6 

426.7 

177.2 

130 

1989 

3,212.6 

32.8 

3,179.8 

2,481.4 

242.0 

34.0 
208.0 

1,727.9 

828.5 
391.0 
508.4 

511.5 

459.2 

239.2 

138 

1990 

3,309.7 

39.0 

3,270.7 

2,535.1 

233.2 

29.7 
203.5 

1,737.0 

716.8 
438.2 
582.0 

564.9 

474.3 

261.3 

153 

Table 4d 

Japanese Semiconductor Market 
(Percent Change in Yen) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 

Memory 

Micro 

Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

(6.4) 

12.2 

(6.7) 

(7.8) 

(13.3) 

(16.1) 
(12.8) 

(10.4) 

(24.6) 

(9.3) 

9.9 

(0.2) 

(7.3) 

8.8 

1986 

1.6 

(24.2) 

2.1 

3.2 

10.2 

(13.0) 
14.8 

3.4 

2.9 

8.6 

(0.1) 

(0.2) 

(3.0) 

4.8 

1987 

8.4 

(4.8) 

8.6 

10.3 

1.4 

16.0 
(0.7) 

16.3 

12.5 

19.9 

17.4 

4.2 

3.6 

3.2 

1988 

25.4 

3.1 

25.6 

29.3 

13.0 
38.2 
8.5 

47.6 

76.1 

22.1 

40.3 

1.3 

10.0 

26.8 

1989 

17.8 

22.8 

17.8 

18.4 

(2.3) 

(24.8) 
2.7 

26.6 

44.1 

16.9 

11.6 

5.8 

7.6 

35.0 

1990 

3.0 

18.9 

2.9 

2.2 

(3.6) 

(12.6) 
(2.2) 

0.5 

(13.5) 

, 12.1 

14.5 

10.4 

3.3 

9.2 

Source: Dataquest (October 1990) 
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Source: Dataquest (October 1990) 

Table 4e 

Japanese Semiconductor Market 
(Billions of Yen) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 

Memory 
Micro 
Lx>gic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/$) 

1991 

3,769.1 

46.7 

3,722.4 

2,909.7 

249.6 
29.8 

219.8 

2,008.3 
842.4 
489.8 
676.1 

651.8 

516.0 

296.7 

155 

1992 

4,453.7 

54.4 

4,399.3 

3,518.0 

260.3 
29.8 

230.5 

2,514.0 
1,137.4 

572.1 
804.5 

743.7 

554.9 

326.4 

155 

1993 

5,321.8 

65.6 

5,256.2 

4,297.7 

271.4 

29.8 
241.6 

3,208.7 

1,512.6 
706.6 
989.5 

817.6 

589.0 

369.5 

155 

1994 

5436.5 

71.9 

5,464.6 

4,452.9 

261.4 
29.5 

231.9 

3,307.2 
1,437.2 

776.6 
1,093.4 

884.3 

620.0 

391.7 

155 

1995 

5,996.7 

74.4 

5,922.3 

4,836.4 

263.8 
28.7 

235.1 

3,679.6 

1,595.3 
854.2 

1,230.1 

893.0 

651.0 

434.9 

155 

2000 

10,923.0 

142.8 

10,780.2 

9,255.6 

259.2 
26.4 

232.8 

7,684.5 
3,482.5 
1,651.8 
2,550.2 

1,311.9 

871.1 

653.5 

155 

Table 4f 

Japanese Semiconductor Market 
(Percent Change in Yen) 

1991 1992 1993 1994 1995 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

13.9 

19.7 

13.8 

14.8 

7.0 
0.3 
8.0 

15.6 
17.5 
11.8 
16.2 

15.4 

8.8 

13.5 

18.2 

16.5 

18.2 

20.9 

4.3 
0 

4.9 

25.2 

35.0 
16.8 
19.0 

14.1 

7.5 

10.0 

19.5 

20.6 

19.5 

22.2 

4.3 
0 

4.8 

27.6 
33.0 
23.5 
23.0 

9.9 

6.1 

13.2 

4.0 

9.6 

4.0 

3.6 

(3.7) 
(1.0) 
(4.0) 

3.1 
(5.0) 
9.9 

10.5 

8.2 

5.3 

6.0 

8.3 

3.5 

8.4 

8.6 

0.9 
(2.7) 
1.4 

11.3 
11.0 
10.0 
12.5 

1.0 

5.0 

11.0 

Source: Dataquest (October 1990) 
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Table 4g 

Japanese Semiconductor Market 
(Compound Annual Growtli Rate in Yen) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR (%) 
1980-1985 

20.8 

NA 

20.4 

23.3 

20.2 

20.2 
20.1 

27.9 

24.0 
28.1 
32.5 

18.5 

11.5 

23.8 

CAGR (%) 
1985-1990 

10.9 

1.7 

11.0 

12.2 

3.5 

(1.7) 
4.4 

17.7 

20.5 
15.8 
16.0 

4.2 

4.2 

15.1 

CAGR (%) 
1990-1995 

12.6 

13.8 

12.6 

13.8 

2.5 

(0.7) 
2.9 

16.2 

17.4 
14.3 
16.1 

9.6 

6.5 

10.7 

CAGR(%) 
1995-2000 

12.7 

13.9 

12.7 

13.9 

(0.4) 

(1.7) 
(0.2) 

15.9 

16.9 
14.1 
15.7 

8.0 

6.0 

8.5 

CAGR (%) 
1980-1990 

15.7 

NA 

15.6 

17.6 

11.5 

8.7 
12.0 

22.7 

22.3 
21.8 
24.0 

11.1 

7.8 

19.4 

CAGR (%) 
1990-2000 

12.7 

13.9 

12.7 

13.8 

1.1 

(1.2) 
1.4 

16.0 

17.1 
14.2 
15.9 

8.8 

6.3 

9.6 

NA = Not available 
Source: Dataquest (October 1990) 
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Table 5a 

West European Semiconductor Market 
(Millions of Dollars) 

1980 1981 1982 1983 1984 

Total Including Cq)tives 

Noith American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

3,686 

NA 

3,686 

2,333 

510 
116 
394 

1,139 

543 
189 
407 

684 

1,192 

161 

3,041 

NA 

3,041 

1,892 

454 
103 
351 

882 

426 
149 
307 

556 

995 

154 

3,167 

NA 

3,167 

1,988 

434 

100 
334 

948 

469 
168 
311 

606 

1,011 

168 

3,650 

280 

3,370 

2,323 

483 
• 107 

376 

1,227 

581 
239 
407 

613 

866 

181 

5,202 

338 

4,864 

3,731 

741 
144 
597 

2,123 

986 
471 
666 

867 

942 

191 

NA = Not available 
Source: Dataquest (October 1990) 

Table 5b 

West European Semiconductor Market 
(Percent Change) 

1980 1981 1982 1983 1984 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar E>igital 
Memory 
Logic 

MOS Digital 

Memory 

Micro 

Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NA 

NA 

22.1 

33.5 

30.8 

36.5 
29.2 

45.8 

48.0 
51.2 

40.8 

18.8 

4.7 

21.1 

NA 

NA 

(17.5) 

(18.9) 

(11.0) 

(11.2) 

(10.9) 

(22.6) 

(21.5) 
(21.2) 

(24.6) 

(18.7) 

(16.5) 

(4.3) 

NA 

NA 

4.1 

5.1 

(4.4) 

(2.9) 
(4.8) 

7.5 
10.1 

12.8 

1.3 

9.0 

1.6 

9.1 

NA 

NA 

6.4 

16.9 

11.3 

7.0 
12.6 

29.4 

23.9 
42.3 

30.9 

1.2 

(14.3) 

7.7 

42.5 

20.7 

44.3 

60.6 

53.4 

34.6 

58.8 

73.0 

69.7 

97.1 

63.6 

41.4 

8.8 

5.5 

NA = Not available 
Source: Dataquest (October 1990) 
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Source: DaUquest (October 1990) 

Table 5c 

West European Semiconductor Market 
(Millions of Dollars) 

Total Including C^tives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

5,174 

379 

4,795 

3,615 

719 

150 
569 

1,933 

745 
486 
702 

963 

969 

211 

1986 

5,992 

405 

5,587 

4,116 

719 

147 
572 

2,270 

813 
574 
883 

1,127 

1,207 

264 

1987 

6,949 

451 

6,498 

4,840 

727 

88 
639 

2,761 

854 
805 

1,102 

1,352 

1,377 

281 

1988 

9,003 

512 

8,491 

6,669 

772 

74 
698 

4,364 

1,797 
1,212 
1,355 

1,533 

1.516 

306 

1989 

10,348 

593 

9,755 

7,794 

640 

72 
568 

5,458 

2,548 
1,469 
1,441 

1,696 

1,594 

367 

1990 

11,204 

638 

10,566 

8,285 

636 

70 
566 

5,646 

2,232 
1,762 
1,652 

2,003 

1.872 

409 

Table 5d 

West European Semiconductor Market 
(Percent Change) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

(0.5) 

12.1 

(1.4) 

(3.1) 

(3.0) 

4.2 
(4.7) 

(8.9) 

(24.4) 
3.2 
5.4 

11.1 

2.9 

10.5 

1986 

15.8 

6.9 

16.5 

13.9 

0 

(2.0) 
0.5 

17.4 

9.1 
18.1 
25.8 

17.0 

24.6 

25.1 

1987 

16.0 

11.4 

16.3 

17.6 

1.1 

(40.1) 
11.7 

21.6 

5.0 
40.2 
24.8 

20.0 

14.1 

6.4 

1988 

29.6 

13.5 

30.7 

37.8 

6.2 

(15.9) 
9.2 

58.1 

110.4 
50.6 
23.0 

13.4 

10.1 

8.9 

1989 

14.9 

15.8 

14.9 

16.9 

(17.1) 
(2.7) 

(18.6) 

25.1 

41.8 
21.2 

6.3 

10.6 

5.1 

19.9 

1990 

8.3 

7.6 

8.3 

6.3 

(0.6) 

(2.8) 
(0.4) 

3.4 

(12.4) 
19.9 
14.6 

18.1 

17.4 

11.4 

Source: Dataquest (October 1990) 
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Souice: Dataquest (October 1990) 

Table 5e 

West European Semiconductor Market 
(Millions of Dollars) 

Total Including Captives 

North American C^tives 

Total Semiconductor 

Total IC 

Bipolar EMgital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

12,870 

752 

12,118 

9,621 

662 

70 
592 

6,718 
2,772 
2,071 
1,875 

2,241 

2,043 

454 

1992 

15,220 

876 

14,344 

11,561 

729 
72 

657 

8,251 
3,461 
2,524 
2,266 

2,581 

2,283 

500 

1993 

19,042 

1,059 

17,983 

14,908 

785 
74 

711 

11,060 
4,838 
3,382 
2,840 

3,063 

2,528 

547 

1994 

21,170 

1,160 

20,010 

16,733 

719 

69 
650 

12,626 

5,639 
3,798 
3,189 

3,388 

2,672 

605 

1995 

22,401 

1,200 

21,201 

17,846 

642 

57 
585 

13,690 
6,244 
4,065 
3,381 

3,514 

2,725 

630 

2000 

43,887 

2,304 

41,583 

37,012 

627 
42 

585 

30,854 

16,195 
8,319 
6,340 

5,531 

3,646 

925 

Table 5f 

West European Semiconductor Market 
(Percent Change) 

1991 1992 1993 1994 1995 

Total Including Captives 

North American C^tives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 

Memory 

Micro 

Logic 

Analog 

Total Discrete 

Total Optoelectronic 

14.9 

17.9 

14.7 

16.1 

4.1 

0 
4.6 

19.0 
24.2 
17.5 
13.5 

11.9 

9.1 

11.0 

18.3 

16.5 

18.4 

20.2 

10.1 

2.9 
11.0 

22.8 

24.9 
21.9 
20.9 

15.2 

11.7 

10.1 

25.1 

20.9 

25.4 

29.0 

7.7 
2.8 
8.2 

34.0 
39.8 
34.0 
25.3 

18.7 

10.7 

9.4 

11.2 

9.5 

11.3 

12.2 

(8.4) 

(6.8) 
(8.6) 

14.2 

16.6 
12.3 
12.3 

10.6 

5.7 

10.6 

5.8 

3.4 

6.0 

6.7 

(10.7) 
(17.4) 
(10.0) 

8.4 

10.7 
7.0 
6.0 

3.7 

2.0 

4.1 

Source: Dataquest (October 1990) 
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Table 5g 

West European Semiconductor Market 
(Compound Annual Growth Rate) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR (%) 
1980-1985 

7.0 

NA 

5.4 

9.2 

7.1 

5.3 
7.6 

11.2 

6.5 
20.8 
11.5 

7.1 

(4.1) 

5.6 

CAGR (%) 
1985-1990 

16.7 

11.0 

17.1 

18.0 

(2.4) 

(14.1) 
(0.1) 

23.9 

24.5 
29.4 
18.7 

15.8 

14.1 

14.2 

CAGR (%) 
1990-1995 

14.9 

13.5 

14.9 

16.6 

0.2 

(4.0) 
0.7 

19.4 

22.8 
18.2 
15.4 

11.9 

7.8 

9.0 

CAGR (%) 
1995-2000 

14.4 

13.9 

14.4 

15.7 

(0.5) 

(5.9) 
0 

17.6 

21.0 
15.4 
13.4 

9.5 

6.0 

8.0 

CAGR (%) 
1980-1990 

11.8 

NA 

11.1 

13.5 

2.2 

(4.9) 
3.7 

17.4 

15.2 
25.0 
15.0 

11.3 

4.6 

9.8 

CAGR(%) 
1990-2000 

14.6 

13.7 

14.7 

16.1 

(0.1) 
(5.0) 
0.3 

18.5 

21.9 
16.8 
14.4 

10.7 

6.9 

8.5 

NA = Not available 
Source: Dataquest (October 1990) 
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Table 6a 

Asia/Pacific-ROW Semiconductor Market 
(Millions of Dollars) 

1980 1981 1982 1983 1984 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

996 

NA 

996 

450 

108 
3 

105 

143 

34 
27 
82 

199 

436 

110 

963 

NA 

963 

494 

106 

3 
103 

171 

51 
43 
77 

217 

375 

94 

1,042 

NA 

1,042 

585 

113 
4 

109 

248 

106 
63 
79 

224 

365 

92 

1,443 

0 

1,443 

909 

162 
14 
148 

450 
194 
112 
144 

297 

429 

105 

2,181 

0 

2,181 

1,281 

269 
26 
243 

700 
234 
145 
321 

312 

785 

115 

NA = Not available 
Source: Dataquest (October 1990) 

Table 6b 

Asia/Pacific-ROW Semiconductor Market 
(Percent Change) 

1980 1981 1982 1983 1984 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NA 

NA 

26.1 

23.6 

36.7 

50.0 
36.4 

43.0 

36.0 

58.8 

41.4 

7.6 

30.5 

19.6 

NA 

NA 

(3.3) 

9.8 

(1.9) 

0 
(1.9) 

19.6 

50.0 

59.3 

(6.1) 

9.0 

(14.0) 

(14.5) 

NA 

NA 

8.2 

18.4 

6.6 
33.3 

5.8 

45.0 

107.8 

46.5 

2.6 

3.2 

(2.7) 

(2.1) 

NA 

NA 

38.5 

55.4 

43.4 

250.0 

35.8 

81.5 

83.0 

77.8 

82.3 

32.6 

17.5 

14.1 

51.1 

NM 

51.1 

40.9 

66.0 

85.7 
64.2 

55.6 

20.6 

29.5 

122.9 

5.1 

83.0 

9.5 

NA = Not available 
NM = Not meaningfijl 
Source: Dataquest (October 1990) 
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Source: Dataquest (October 1990) 

Table 6c 

Asia/Pacific-ROW Semiconductor Market 
(Millions of Dollars) 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

1,979 

0 

1,979 

1,195 

215 
15 

200 

616 
134 
117 
365 

364 

693 

91 

1986 

2,548 

0 

2,548 

1,714 

281 
23 

258 

871 

185 
185 
501 

562 

739 

95 

1987 

3,968 

0 

3,968 

2,898 

411 

35 
376 

1,550 

437 
389 
724 

937 

943 

127 

1988 

5,752 

0 

5,752 

4,457 

510 
32 

478 

2,517 

1,173 
652 
692 

1,430 

1,138 

157 

1989 

6,524 

0 

6,524 

5,275 

419 
19 

400 

3,387 
1,658 

933 
796 

1,469 

1,064 

185 

1990 

7,069 

0 

7,069 

5,732 

423 
18 

405 

3,664 

1,571 
1,244 

849 

1,645 

1,119 

218 

Table 6d 

Asia/Pacific-ROW Semiconductor Market 
(Percent Change) 

Total Including C^tives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

(9.3) 

NM 

(9.3) 

(6.7) 

(20.1) 

(42.3) 
(17.7) 

(12.0) 
(42.7) 
(19.3) 
13.7 

16.7 

(11.7) 

(20.9) 

1986 

28.8 

NM 

28.8 

43.4 

30.7 

53.3 
29.0 

41.4 

38.1 
58.1 
37.3 

54.4 

6.6 

4.4 

1987 

55.7 

NM 

55.7 

69.1 

46.3 
52.2 
45.7 

78.0 
136.2 
110.3 
44.5 

66.7 

27.6 

33.7 

1988 

45.0 

NM 

45.0 

53.8 

24.1 

(8.6) 
27.1 

62.4 

168.4 
67.6 
(4.4) 

52.6 

20.7 

23.6 

1989 

13.4 

NM 

13.4 

18.4 

(17.8) 
(40.6) 
(16.3) 

34.6 

41.3 
43.1 
15.0 

2.7 

(6.5) 

17.8 

1990 

8.4 

NM 

8.4 

8.7 

1.0 

(5.3) 
1.3 

8.2 

(5.2) 
33.3 

6.7 

12.0 

5.2 

17.8 
NM = Not meaningfiil 
Source: Dataquest (October 1990) 
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Source: Dataquest (October 1990) 

Total Including C^tives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Etigital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Ootoelectronic 

Table 6e 

Asia/Pacific-ROW Semiconductor Market 
(Millions of Dollars) 

Total Including C^tives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

8,451 

0 

8,451 

6,844 

487 
12 

475 

4,477 

1,960 
1,562 

955 

1,880 

1,349 

258 

1992 

10,744 

0 

10,744 

8,848 

543 
11 

532 

5,929 

2,709 
1,984 
1,236 

2,376 

1,571 

325 

1993 

14,055 

0 

14,055 

11,817 

622 

9 
613 

8,229 
3,925 
2,629 
1,675 

2,966 

1,828 

410 

1994 

15,821 

0 

15,821 

13,301 

562 
7 

555 

9,336 

4,433 
3,022 
1,881 

3,403 

2,039 

481 

1995 

16,941 

0 

16,941 

14,381 

561 
6 

555 

10,291 
4,964 
3,296 
2,031 

3,529 

2,039 

521 

2000 

37,289 

0 

37,289 

33,232 

556 
1 

555 

25,154 

11,797 
8,238 
5,119 

7,522 

3,140 

917 

Table 6f 

Asia/Pacific-ROW Semiconductor Market 
(Percent Change) 

1991 

19.6 

NM 

19.6 

19.4 

15.1 

(33.3) 
17.3 

22.2 
24.8 
25.6 
12.5 

14.3 

20.6 

18.3 

1992 

27.1 

NM 

27.1 

29.3 

11.5 

(8.3) 
12.0 

32.4 

38.2 
27.0 
29.4 

26.4 

16.5 

26.0 

1993 

30.8 

NM 

30.8 

33.6 

14.5 
(18.2) 
15.2 

38.8 
44.9 
32.5 
35.5 

24.8 

16.4 

26.2 

1994 

12.6 

NM 

12.6 

12.6 

(9.6) 
(22.2) 

(9.5) 

13.5 
12.9 
14.9 
12.3 

14.7 

11.5 

17.3 

1995 

7.1 

NM 

7.1 

8.1 

(0.2) 

(14.3) 
0 

10.2 
12.0 
9.1 
8.0 

3.7 

0 

8.3 

NM = Not meaningiiil 
Source: Dataquest (October 1990) 
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Table 6g 

Asia/Pacific-ROW Semiconductor Market 
(Compound Annual Growth Rate) 

Total Including Captives 

North American Csqjtives 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR (%) 
1980-1985 

14.7 

NA 

14.7 

21.6 

14.8 

38.0 
13.8 

33.9 

31.6 
34.1 
34.8 

12.8 

9.7 

(3.7) 

CAGR (%) 
1985-1990 

29.0 

NA 

29.0 

36.8 

14.5 

3.7 
15.2 

42.8 

63.6 
60.4 
18.4 

35.2 

10.1 

19.1 

CAGR (%) 
1990-1995 

19.1 

NA 

19.1 

20.2 

5.8 

(19.7) 
6.5 

22.9 

25.9 
21.5 
19.1 

16.5 

12.8 

19.0 

CAGR (%) 
1995-2000 

17.1 

NA 

17.1 

18.2 

(0.2) 

(30.1) 
0 

19.6 

18.9 
20.1 
20.3 

16.3 

9.0 

12.0 

CAGR (%) 
1980-1990 

21.6 

NA 

21.6 

29.0 

14.6 
19.6 
14.5 

38.3 

46.7 
46.7 
26.3 

23.5 

9.9 

7.1 

CAGR (%) 
1990-2000 

18.1 

NA 

18.1 

19.2 

2.8 

(25.1) 
3.2 

21.2 

22.3 
20.8 
19.7 

16.4 

10.9 

15.4 
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NA — Not available 
Source: Dataquest (October 1990) 

Table 7a 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1980 

0.33 

1.07 

0.70 
NA 
NA 

1.81 
4.90 
3.61 
0.85 

0.83 

0.12 

0.44 

1981 

0.31 

1.02 

0.70 
NA 
NA 

1.66 
3.17 
3.40 
0.86 

0.81 

0.11 

0.39 

1982 

0.33 

0.99 

0.62 
NA 
NA 

1.63 
2.62 
3.26 
0.80 

0.79 

0.11 

0.29 

1983 

0.32 

1.03 

0.65 
NA 
NA 

1.66 

2.79 
3.35 
0.79 

0.76 

0.09 

0.28 

1984 

0.36 

1.10 

0.65 
NA 
NA 

1.95 

3.90 
3.53 
0.85 

0.75 

0.09 

0.28 

Table 7b 

Worldwide Average Selling Prices 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1980 

11.7 

9.8 

22.8 
NA 
NA 

(6.3) 

(4.9) 
(8.8) 
(4.5) 

6.4 

0 

(12.8) 

198J 

(6.4) 

(3.9) 

0 
NA 
NA 

(8.4) 

(35.3) 
(5.8) 
1.2 

(2.4) 

(8.3) 

(11.9) 

1982 

7.5 

(2.8) 

(11.4) 

NA 
NA 

(1.8) 
(17.4) 

(4.1) 
(7.0) 

(2.5) 

0 

(25.6) 

1983 

(3.0) 

3.1 

4.8 
NA 
NA 

2.2 
6.5 
2.8 

(1.3) 

(3.8) 

(18.2) 

(3.4) 

1984 

11.8 

7.5 

0 
NA 
NA 

17.3 
39.8 
5.4 
7.6 

(1.3) 

0 

0 

NA = Not available 
Source: Dataquest (October 1990) 
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NA = Not available 
Source: Dataquest (October 1990) 

Table 7c 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memoiy 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

0.30 

1.05 

0.71 

NA 
NA 

1.64 

2.59 
3.14 
0.93 

0.76 

0.08 

0.22 

1986 

0.34 

1.09 

0.71 

NA 
NA 

1.63 

2.41 
3.13 
0.99 

0.84 

0.09 

0.25 

1987 

0.33 

1.18 

0.69 
NA 
NA 

1.94 

3.09 
3.56 
1.12 

0.82 

0.08 

0.28 

1988 

0.42 

1.32 

0.70 

NA 
NA 

2.38 

4.87 
4.15 
1.13 

0.72 

0.09 

0.34 

1989 

0.42 

1.45 

0.70 

NA 
NA 

2.65 

5.88 
3.77 
1.13 

0.70 

0.08 

0.27 

1990 

0.40 

1.35 

0.65 

NA 
NA 

2.35 

4.86 
4.08 
1.07 

0.71 

0.08 

0.26 

Table 7d 

Worldwide Average Selling Prices 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bip>olar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

(15.7) 

(4.4) 

9.2 

NA 
NA 

(16.0) 

(33.6) 
(11.0) 

9.4 

1.3 

(11.1) 

(21.4) 

1986 

13.2 

3.5 

0 

NA 
NA 

(0.5) 

(6.9) 
(0.3) 
6.5 

10.5 

15.0 

13.6 

1987 

(2.7) 

8.5 

(2.8) 

NA 
NA 

18.6 

28.2 
13.7 
13.1 

(2.4) 

(13.0) 

12.0 

1988 

24.8 

11.6 

1.4 

NA 
NA 

23.0 

57.6 
16.6 
0.9 

(12.2) 

12.5 

21.4 

1989 

(0.3) 

10.0 

0 

NA 
NA 

11.5 

20.7 
(9.2) 

0 

(2.8) 

(11.1) 

(20.6) 

1990 

(4.3) 

(7.3) 

(7.1) 
NA 
NA 

(11.5) 
(17.3) 

8.2 
(5.3) 

1.4 

0 

(3.7) 

NA = Not availaUe 
Source: Dataquest (October 1990) 
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NA = Not available 
Source: Dataquest (October 1990) 

Table 7e 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

0.42 

1.47 

0.70 

NA 
NA 

2.71 

5.70 
4.16 
1.25 

0.72 

0.08 

0.26 

1992 

0.45 

1.55 

0.71 

NA 
NA 

2.85 

6.81 
4.23 
1.25 

0.72 

0.08 

0.26 

1993 

0.50 

1.73 

0.72 

NA 
NA 

3.23 

7.80 
4.29 
1.42 

0.73 

0.08 

0.26 

1994 

0.50 

1.70 

0.70 

NA 
NA 

3.07 

8.30 
4.16 
1.31 

0.73 

0.08 

0.26 

1995 

0.51 

1.69 

0.69 

NA 
NA 

3.02 

7.30 
4.10 
1.33 

0.69 

0.08 

0.26 

2000 

0.65 

2.01 

0.69 
NA 
NA 

3.51 

11.00 
4.15 
1.45 

0.70 

0.08 

0.26 

Table 7f 

Worldwide Average Selling Prices 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

5.3 

9.5 

7.7 

NA 
NA 

15.4 

17.3 
2.0 

16.7 

1.4 

0 

0 

1992 

6.5 

5.6 

1.4 

NA 
NA 

5.2 

19.5 
1.7 

0 

0 

0 

0 

1993 

11.2 

11.3 

1.4 

NA 
NA 

13.3 

14.5 
1.5 

13.3 

1.4 

0 

0 

1994 

0.8 

(1.6) 

(2.8) 

NA 
NA 

(5.0) 

6.4 
(3.1) 
(7.5) 

0 

0 

0 

1995 

2.1 

(1.0) 

(1.4) 

NA 
NA. 

(1.4) 
(12.0) 

(1.5) 
1.5 

(5.5) 

0 

0 

NA = Not available 
Source: Dataquest (October 1990) 
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Table 7g 

Worldwide Average Selling Prices 
(Compound Annual Growth Rate) 

Total Semiconductor 

Total IC 

BipMjlar Digital 
Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR (%) 
1980-1985 

(1.7) 

(0.2) 

0.3 
NA 
NA 

(2.0) 

(12.0) 
(2.8) 
1.8 

(1.7) 

(7.8) 

(13.0) 

CAGR (%) 
1985-1990 

5.6 

5.0 

(1.8) 
NA 
NA 

7.4 

13.4 
5.4 
2.8 

(1.4) 

0 

3.4 

CAGR (%) 
1990-1995 

5.1 

4.6 

1.2 
NA 
NA 

5.2 

8.5 
0.1 
4.4 

(0.6) 

0 

0 

CAGR(%) 
1995-2000 

5.1 

3.6 

0 
NA 
NA 

3.1 

8.5 
0.2 
1.7 

0.3 

0 

0 

CAGR (%) 
1980-1990 

2.5 

1.8 

0 
NA 
NA 

1.5 

4.2 
0.1 
0.9 

0.1 

0 

0 

CAGR (%) 
1990-2000 

5.1 

4.1 

0.6 
NA 
NA 

4.1 

8.5 
0.2 
3.1 

(0.1) 

0 

0 
NA — Not available 
Source: Dataquest (October 1990) 
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NA = Not available 
Souice: Dataquest (October 1990) 

Table 8a 

Worldwide Semiconductor Shipments 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memoiy 
Logic 

MOS Digital 
Memoiy 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1980 

42,870 

8,955 

3,391 
NA 
NA 

2,603 

455 
239 

1,909 

2,960 

32,358 

1,557 

1981 

48,081 

9,809 

3,339 
NA 
NA 

2,906 

655 
319 

1,933 

3,564 

36,227 

2,045 

1982 

46,022 

10,949 

3,890 
NA 
NA 

3,464 

1,031 
404 

2,029 

3,595 

32,245 

2,828 

1983 

60,743 

14,327 

4,638 
NA 
NA 

4,776 

1,333 
591 

2,852 

4,913 

42,944 

3,471 

1984 

80,377 

20,573 

7,340 
NA 
NA 

6,639 

1,597 
916 

4,126 

6,593 

55,411 

4,393 

Table 8b 

Worldwide Semiconductor Shipments 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memoiy 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1980 

13.7 

23.7 

15.5 
NA 
NA 

50.4 

39.8 
74.8 
50.5 

15.0 

10.2 

40.1 

1981 

12.2 

9.5 

(1.6) 
NA 
NA 

11.6 
43.8 
33.6 

1.2 

20.4 

12.0 

31.3 

1982 

(4.3) 

11.6 

16.5 
NA 
NA 

19.2 
57.5 
26.7 

5.0 

0.9 

(11.0) 

38.3 

1983 

32.0 

30.9 

19.2 
NA 
NA 

37.9 
29.3 
46.1 
40.6 

36.7 

33.2 

22.8 

1984 

32.3 

43.6 

58.2 
NA 
NA 

39.0 
19.8 
55.1 
44.7 

34.2 

29.0 

26.5 

NA = Not available 
Souice: Dataquest (October 1990) 
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Table 8c 

Worldwide Semiconductor Shipments 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 

Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

80,380 

17,607 

5,172 
NA 

NA 

6,171 

1,475 
875 

3,820 

6,264 

57,200 

5,573 

1986 

89,881 

21,654 

6,092 

NA 

NA 

7.850 
1,872 
1,115 
4,864 

7,712 

62,283 

5,944 

1987 

114,551 

25,260 

6,899 
NA 

NA 

9,028 

1,960 
1,435 
5,633 

9,334 

83,188 

6,104 

1988 

122,085 

31,098 

7,429 
NA 

NA 

11,336 

2,401 
1,721 
7,214 

12,333 

84,578 

6,409 

1989 

137,808 

32,303 

6,443 
NA 

NA 

12,446 
2,782 
2,176 
7,488 

13,414 

95,775 

9,730 

1990 

142,162 

34,137 

6,543 
NA 

NA 

13,487 

2,760 
2,254 
8,473 

14,107 

97,575 

10,450 
NA s Not available 
Source: Dataquest (October 1990) 

Table 8d 

Worldwide Semiconductor Shipments 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 

0 

(14.4) 

(29.5) 
NA 
NA 

(7.1) 
(7.6) 
(4.5) 
(7.4) 

(5.0) 

3.2 

26.9 

1986 

11.8 

23.0 

17.8 
NA 
NA 

27.2 
26.9 
27.4 
27.3 

23.1 

8.9 

6.7 

1987 

27.4 

16.7 

13.2 
NA 
NA 

15.0 

4.7 
28.7 
15.8 

21.0 

33.6 

2.7 

1988 

6.6 

23.1 

7.7 
NA 
NA 

25.6 
22.5 
20.0 
28.1 

32.1 

1.7 

5.0 

1989 

12.9 

3.9 

(13.3) 
NA 
NA 

9.8 
15.9 
26.4 

3.8 

8.8 

13.2 

51.8 

1990 

3.2 

5.7 

1.6 
NA 
NA 

8.4 

(0.8) 
3.6 

13.2 

5.2 

1.9 

7.4 

NA = Not available 
Source: Dataquest (October 1990) 
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NA = Not available 
Souice: Dataquest (October 1990) 

Table 8e 

Worldwide Semiconductor Shipments 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

155,274 

36,189 

6,489 
NA 
NA 

13,766 
2,808 
2,613 
8,345 

15,935 

107,400 

11,685 

1992 

173,381 

41,394 

6,839 
NA 
NA 

16,252 

3,028 
3,083 

10,141 

18,303 

119,025 

12,962 

1993 

191,092 

46,484 

6,947 
NA 
NA 

18,647 
3,542 
3,895 

11,210 

20,890 

129,950 

14,658 

1994 

205,394 

51,312 

6,677 
NA 
NA 

21,448 
3,564 
4,481 

13,403 

23,186 

138,263 

15,819 

1995 

213,681 

55,260 

6,517 

NA 
NA 

23,566 
4,404 
4,918 

14,244 

25,177 

141,275 

17,146 

2000 

319,263 

92,466 

5,568 
NA 
NA 

43,148 

6,516 
9,940 

26,692 

43,750 

199,863 

26,935 

Table 8f 

Worldwide Semiconductor Shipments 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

9.2 

6.0 

(0.8) 
NA 
NA 

2.1 
1.7 

15.9 
(1.5) 

13.0 

10.1 

11.8 

1992 

11.7 

14.4 

5.4 
NA 
NA 

18.1 
7.8 

18.0 
21.5 

14.9 

10.8 

10.9 

1993 

10.2 

12.3 

1.6 
NA 
NA 

14.7 
17.0 
26.4 
10.5 

14.1 

9.2 

13.1 

1994 

7.5 

10.4 

(3.9) 
NA 
NA 

15.0 
0.6 

15.0 
19.6 

11.0 

6.4 

7.9 

1995 

4.0 

7.7 

(2.4) 
NA 
NA 

9.9 
23.6 
9.7 
6.3 

8.6 

2.2 

8.4 

NA = Not available 
Souice: Dataquest (October 1990) 
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Table 8g 

Worldwide Semiconductor Shipments 
(Compound Annual Growth Rate of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 

Memory 
Logic 

MOS Digital 

Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR(%) 
1980-1985 

13.4 

14.5 

8.8 
NA 
NA 

18.8 

26.5 
29.7 
14.9 

16.2 

12.1 

29.0 

CAGR (%) 
1985-1990 

12.1 

14.2 

4.8 
NA 
NA 

16.9 

13.3 
20.8 
17.3 

17.6 

11.3 

13.4 

CAGR (%) 
1990-1995 

8.5 

10.1 

(0.1) 
NA 
NA 

11.8 

9.8 
16.9 
10.9 

12.3 

7.7 

10.4 

CAGR (%) 
1990-2000 

8.4 

10.8 

(3.1) 
NA 

' NA 

12.9 

8.2 
15.1 
13.4 

11.7 

7.2 

9.5 

CAGR (%) 
1990-2000 

4.1 

5.3 

(1.6) 
NA 
NA 

6.2 

4.0 
7.3 
6.5 

5.7 

3.5 

4.6 

CAGR (%) 
1990-2000 

8.4 

10.5 

(1.6) 

NA 
NA 

12.3 

9.0 
16.0 
12.2 

12.0 

7.4 

9.9 

NA = Not available 
Source: Dataquest (October 1990) 
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Canon Incorporated 
7-1, Nishi-shinjuku 2-chome 

Shinjuku-ku, Tokyo 163, Japan 
Telephone: (03) 348-2121 

Fax: (03) 349-8957 
Dun's Number: 69-054-9662 

Date Founded: 1937 

CORPORATE STRATEGIC DIRECTION 

Canon Incorporated, a Japanese parent/holding com
pany, is the world's largest (in unit sales) maker of 
copiers and a leading producer of office equipment 
and cameras. Its business is divided into three product 
segments—business machines, cameras, and optical 
and other products—with net sales of 80 percent, 
13 percent, and 7 percent, respectively. The Company 
conducts the majority of its business in Japan, 
Europe, and North America with approximately 
30 percent of net sales coming from each respective 
region. 

The main market factors affecting the Company are 
trade sanctions, exchange rate risk, and a rapidly 
expanding global economy. Trade sanctions affect aU 
Japanese companies. Because of increasing anti-
Japanese sentiment, European countries have imposed 
or threatened to impose import restrictions on 
products manufactured in Japan. Many of Canon's 
products are affected by these trade sanctions. 

Another factor affecting the Company is fluctua
ting exchange rates. Because of the yea's decline 
over the past five years, profit margins on 
exported products have deteriorated. Japanese copier 
manufacturers have had to raise prices five tunes 
since 1987. In 1989 alone, foreign exchange transla
tion adjustments affected Canon by ¥17,928 million 
(US$123.4 million). 

Last, with a globalizing economy. Canon and other 
multinational companies are expanding their sales and 
distribution to worldwide markets. By doing so, they 
are entering new markets where market demand 
challenges will be heightened. 

In 1987, Canon implemented a five-year "Global 
Corporation Plan" to address these issues. The plan 
calls for an increase in international investment and 

production, which effectively limits the effects of the 
trade sanctions because products manufactured out
side Japan are not considered "Japanese" products. 
Rather, they are considered to be native to the countiy 
in which they are manufactured. Also, by increasing 
foreign investment and production, Canon's foreign 
branches are becoming more self-sufQcient, thereby 
decreasing the number of cross-border transactions 
and reducing the Company's exposure to interest-rate 
volatihty. By estabUshiog a direct interest in the 
foreign market, the Company gains a closeness to the 
market that it would not otiierwise be able to achieve. 

Going one step further. Canon has begun to empha
size increases in research and development (R&D), 
joint company ventures, and product sourcing in the 
foreign markets. These steps are expected to improve 
die geopolitical relationships that Canon has with the 
foreign nations and to help its corporate image on an 
international level. 

The Company is financially able to foUow this 
strategy because it conducts business in large foreign 
markets, which can support large-scale, local produc
tion. It also has a significant cash base from which it 
may make die investments. The Company's cash base 
is ¥514,312 million (US$3,729.0 million) with a net 
working capital to total asset ratio of 30 percent 

The Company's net sales increased by 22.1 percent to 
¥1,350,917 million, (US$9,794.9 million) in fiscal 
1989 from ¥1,106,010 miUion (US$8,633.3 million) 
in fiscal 1988. (Percantage changes refer only 
¥ amounts; US$ percentage changes will differ 
because of fluctuations in Dataquest exchange rates.) 
Business machines and optical and other products net 
sales were bodi up {^proximately 23.0 percent in 
fiscal 1989. Contributing to the strong growth were 
copiers and computer peripherals. 
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Operating profit surpassed the improvement in sales 
by increasing 31.9 percent to ¥115,985 million 
(US$840.0 million) in fiscal 1989 firom ¥87,914 mil
lion (US$686.2 million) in fiscal 1988. The increase 
was primarily due to the aforementioned increase in 
net sales as well as the introduction of higher profit 
margin products. R&D expense increased 15 percent 
to ¥75,566 million (US$548.1 milhon) in fiscal 1989 
firom ¥65,522 million (US$511.5 million) in fiscal 
1988. However, as a percent of sales, R&D expense 
remained fairly stable at approximately 6 percent 

More detailed information is available in Tables 1 and 
2, which appear after "Busiuess Segment Strategic 
Direction" and present corporate highlights and reve
nue by region. Information on revenue by distribution 
channel is not available. Tables 3 and 4, comprehen
sive financial statements, are at the end of diis profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Copiers 

Copiers alone represent over one-quarter of die Com
pany's business. In fiscal 1989, the Company retained 
its leadership position by capturing 23 pocent of the 
copier market, while its closest c(»npetitors, Xerox 
and Sharp, captured 15 percent and 14.6 percent, 
respectively. The Company is striving to add value to 
die basic copier and capture more of the market by 
implementing editing and full-color capabilities. 
Some of the outstanding products introduced in 1989 
are as follows: 

• Color Laser Copier 500 (CLC-500)—In 1989, 
Canon introduced its top of the Une digital full-
color model, the CLC-500. The 400-dpi printer/ 
copier produces photographic-quality, plain paper 
copies of color images at a rate of 5 pages per 
minute (ppm). 

• PS-IPU—The PS-IPU is a new PostScript lan
guage intetpret«' for the Company's CLC-500 sys
tem. This interpreter enables color laser copier 
users to access, manipulate, and print more than 
4,000 different computer software packages diat 
support the PostScript page description language 
(PDL). 

• Color Bubble-Jet Copio: Al—One of Canon's out
standing new copiers is the Color Bubble-Jet 
Copier, which last year was sold as an output 
printer. However, at the 1989 Canon Expo, the 
copier was presented as a standalone device, 
capable of producing full-color documents up to 
22 X 33 inches that are scanned on die color copier. 

Peripherals 

The peripheral segment of Canon's product 
line includes printers and data storage systems. 
Sales of the computer peripheral segment reached 
¥274,048 milhon (US$1,987 miUion) in fiscal 1989. 

Canon is one of the leading manufacturers of elec
tronic printers. In 1989, Canon accounted for approxi
mately 80 percent of the less than 10-ppm electronic 
printer market (the market share figure is based on 
the machine unit itself, not the brand name). Canon's 
significant product introductions for 1989 include the 
following: 

• LBP-4—The LBP-4 is Canon's first 4-ppm desk
top laser beam printer. It has a printing resolution 
of 300 dpi and is equipped with nine scalable 
fonts. 

• LBP-8 Mark m series—The LBP-8 Mark m series 
is a new series of laser beam printers that use 
Canon's new page control language, LBP Image 
Processing System. There are three products in this 
series, all equipped widi scalable fonts, 1.5Mb 
standard memory, increased software support, and 
improved vector graphics capabilities. 

• BJ-130e—The BJ-130e is a bubble-jet printer 
aimed at the impact matrix printer market \t offers 
240-cps printing, automatic sheet feeder, 360-dpi 
resolution, and built-in Courier and Gothic fonts. 

In data storage systems. Canon manufactures large-
volume memory systems. One of the Company's 
products, the MOD, is an innovative small format 
memory device with a 256MB capacity per side, 
which is equivalent to 190,000 A4-size pages. The 
MOD'S main application is in computer external stor
age peripherals. However, the first application of the 
MOD technology was incorporated in the memory of 
the NeXT worl̂ tatioiL 

Another application of Canon's memory technology 
is the data card. In 1989, Canon unveiled its new 
Optical Mamory Cards, wiudh improved upon the 
magnetic and integrated circuit (IC) designs by allow
ing users to store graphics as well as alphanumeric 
data. The card's technology embeds optical-recordiag 
material onto a 2MB plastic card, inmnmizing it fix>m 
static electriciQr or magnetic forces and making it 
more difficult to alter. These new cards have a higher 
storage capacity and cost less to manufacture than 
their predecessors. Applications for the card include 
personal identification, personal medical record 
storage, and security access cards. 

2 ©1990 Dataquest Incorporated SCA 
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Business Systems 

The business systems segment of Canon encompasses 
a broad range of products, including facsimile 
transceivers, workstations, microcomputers, word 
processors, and desktop publishing (DTP), micro
graphics equipment, calculators, and electronic type
writers. The 1989 product introductions include the 
following: 

• FAX-L6500—Canon refers to the plain paper 
FAX-L6500 facsimile transceiver as a Group 4, 
Class 1 "image terminal" capable of providing 
networking for Group 3 and 4 facsimiles, making 
it truly multifunctional. It combines the laser print 
engine of Canon's 9330 digital copier with a flat
bed scanner and 20MB of hard-disk memory. The 
user can use this product as a facsimile machine or 
a fuU-range copier, capable of reducing or enlarg
ing documents by 35 to 800 percent Its image 
editing and ou^ut is 30 ppm. 

• FAX-L4600—This new pkdn paper laser beam G4 
fax machine is designed for high-volume commu
nication. This product provides true netwoiking 
capabilities by accepting documents from either a 
G3 or G4 terminal without reprogramming. 

• Navigator—The most innovative of Canon's new 
products is the Navigator. This compact, mtegrated 
personal workstation has the multifunctional fea
tures of a word processor, facsimile transceiver, 
telephone, IBM-compatible microcomputer, and 
personal data management—all of which can be 
operated £rom the touch of a screen. 

Bubble-Jet Word Processor and Thermal Transfer 
Word Processor—^These are compact, all-in-one 
word processors that do not require a separate 
printer. They are marketed toward the home office 
and feature Canon's "nonimpact" printing systems. 

Cameras 

The camera is what first introduced the Canon name 
to the world. Along with cameras. Canon is involved 
in video camcorders, still video, and camera lenses. 
The camera division accounted for 13.1 percent of 
total net sales. 

Optical Products 

The optical product division comprises high-tech, 
precision products including semiconductor produc
tion equipment, broadcasting lenses, and medical 
equipment The Company is currently one of the 
laigest suppliers of optical lithography equipment 
used in semiconductor device manufacturing. Optical 
products contributed 5 percent to net sales. 

Further Information 

For further information about the Company's business 
segments, please contact the appropriate industry 
service. 
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Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (US$l i^ 

H0O6.8 

$384.7 
9.60 

$207.2 
5.17 

34,129 
$117.40 

$155.3 

¥238.54 

$5,276.6 
31.69 

$482.3 
9.14 

$328.3 
6.22 

35,498 
$148.65 

$63.7 
(59.02) 

¥168.52 

$6,728.5 
27.52 

$437.4 
6.50 

$393.3 
5.84 

37,521 
$179.33 

$91.1 
43.10 

¥145.16 

$8,633.3 
28.31 

$648.4 
7.51 

$51.1 
0.59 

37,521 
$230.09 

$289.6 
217.89 

¥128.11 

$9,794.9 
13.46 

$777.9 
7.94 

$547.9 
5.59 

44,401 
$220.60 

$277.6 
(4.13) 

¥137.92 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA = Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

North America 
Intemational 

Japan 
Europe 
ROW 

1985 

37.87 
71.44 
28.56 
24.22 

9.35 

Qi 

NA 
NA 

1986 

34.77 
69.17 
30.83 
27.45 

6.95 

Q2 

NA 
NA 

1987 

32.48 
70.27 
29.73 
30.48 
7.31 

Q3 

NA 
NA 

Q4 

NA 
NA 

Sonice: Canon Incorporated 
Anmial Rq>aits 
Dataquest (1990) 

1988 1989 

30.24 30.55 
68.49 69.36 
31.51 30.64 
30.70 31.36 
7.55 7.45 

Somce: Canon Incoiporated 
Annual Reports 
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1989 SALES OFFICE LOCATIONS 

North America—4 
Europe—13 
Asia/Pacific—6 

Japan—4 
ROW—3 

MANUFACTURING LOCATIONS 

North America 

Canon Business Machines, Inc. (United States) 
Produces electronic typewriters and facsimiles, as 
well as copier and electronic typewriter 
consumables 

Canon ^^gima, Inc. (United States) 
Manufactures copiers, laser printers, and printer 
consumables 

Europe 

Canon Bretagne SA. (France) 
Manufactures electronic typewriters and facsimile 
transceivers 

Canon Giessen GmbH (West Germany) 
Manufactures plain paper copiers 

AsidPacific 

Canon Chemical Co., Inc. (Japan) 
Produces rollers and blades for copiers 

Canon Coiiq)onents, loc. (Japan) 
Manufactures hybrid ICs and other high-tech 
conqxments 

Canon Electronics, Inc. (Japan) 
Manufactures precision components such as floppy 
disk drives, magnetic heads, single lens reflex 
(SLR) components, and micrographics 

Canon Inc. (Taiwan) (Japan) 
Manufactures 35mm range-finder cameras and 
micromotors for audio products 

Canon Precision, Inc. (Japan) 
Manufactures micromotors used in audio products, 
video tape recorders, business machines, and 
computers 

Canon Seiko Co., Ltd. (Japan) 
Manufactures molded parts and dectronic flash 
guns 

Copyer Co. Ltd. (Japan) 
Manufactures copiers and copier supplies 

Dai-ichi Seiki Kogyo Co., Ltd. (Japan) 
Produces cartridges and accessories for copiers 

Oita Canon Inc. (Japan) 
Manufactures 35mm range-finder cameras 

SUBSIDIARIES 

North America 

Ambassador Office Equipment, Inc. (United States) 
Astro Office Products, Inc. (United States) 
Canon Canada Inc. (Canada) 
Canon U.S.A., Inc. (United States) 
MCS Business Maclidnes Inc. (United States) 

Europe 

Canon Business Machines Belgium N.V./S.A. 
(Belgium) 

Canon Copylux GmbH. (West Gemiany) 
Canon Espana S.A. (Spain) 
Canon Europa N.V. (NTetherlands) 
Canon Euro-Photo Handelsgesellschaft m.b.H. 

(West Germany) 
Canon France S.A. (France) 
Canon GeseUschaft m.b.H. (West Germany) 
Canon Italia S.p.A (Italy) 
Canon Photo 'N̂ deo France S.A. (France) 
Canon Rechner Deutschland GmbH. (West Germany) 
Canon Svenska AB (Sweden) 
Canon (UK) Ltd. (United Kingdom) 
Canon Verkooporganisatie Nederland B.V. 

(Netherlands) 
Oy Canon Ab (Finland) 
Selex France SA. (France) 

AsidPacific 

Canon Australia Pty. Ltd. (Austndia) 
Canon Copyer Sales, Co., Ltd. (Japan) 
Canon Eiken Co., Inc. (Japan) 
Canon Hong Kong Trading Co., Ltd. (Hong Kong) 
Canon Marketing (Malaysia) Sdn. Bhd. (Malaysia) 
Canon Marketing Services Pte. Ltd. (Singapore) 
Canon Sales Co., hic. (Japan) 
Canon Singapore Pte. Ltd. (Singapore) 
Canon Software Inc. (Japan) 
Canon System Sales Co., Inc. (Japan) 

ROW 

Canon de Brasil Industria e Comercio Limitada 
(Brazil) 

Canon Latin America, Inc. (Panama) 
Canon Panama S.A. (Panama) 
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ALLIANCES, JOINT VENTURES, 
LICENSING AGREEMENTS 

1989 

NeXT Incorporated 
Canon agreed to be the exclusive distributor of 
NeXT computers in Asia. 

Software Limited 
Software Limited agreed to distribute Canon's 
LBP-4 and LPB-8 IQ laser printers, as well as the 
BJ-130 Bubble-Jet printer, in the United Kingdom. 

Hewlett-Packard 
Canon and Hewlett-Packard agreed to codevelop 
the specifications for a Japanese language version 
of the HP NewWave software. 

Hitachi, Ltd. 
Canon agreed to market Hitachi's high-capacity 
PBXs (Private Branch Exchanges) in combination 
with its own Office Automation equipment 

Adobe Systems 
Canon licensed the Adobe Systems PostScript 
interpreter to implement into its own line of 
printers. 

1987 

Siemens 
Canon agreed to supply facsimiles and original 
bubble-jet printers to Siemens on an OEM and 
technology Ucense basis. 

Olivetti S.p.A. Inc. 
Olivetti-Canon Industriale S.p.A. was established 
by Canon and Olivetti to produce plain paper 
copiers and laser printers. 

National Semiconductor Corporation 
National and Canon formed a technology agree
ment The first by-product of this agreement is the 
1989 LBP-8 Mark m model laser printers. 

MERGERS AND ACQUISITIONS 

1989 

NeXT Incorporated 
Canon purchased a 16.7 percent interest in NeXT 
stock, valued at $100 million. 

New Zealand Canon 
DRG sold its New Zealand Canon business 
machines operations for NZDlrl3.2S million to a 
newly established subsidiary of CanoiL 

1988 

Apple Computers 
Canon distributes 80 to 90 percent of all Apple 
con^uters sold in Japan. 

E^tman Kodak Company 
Canon agreed to supply copiers and medical equip
ment to Kodak. 

Intel Corporation 
Canon and Intel agreed to jointly develop special
ized large-scale integration for copiers. Canon has 
cosigned production to Intel 

Nippon lypewriter Co., Ltd. 
Nippon commissioned the production of Canon's 
LBP-ST, a compact laser printer. 

Ricoh Co., Ltd. 
Canon and Ricoh agreed to OEM supply each 
other with plain paper copiers in order to supple
ment their respective copier lines. 

Computer Automation 
Canon acquired the patent rights for micro chaimel 
technology from Computer Automation. 

KEY OFFICERS 

Ryuzaburo Kaku 
Chairman and representative director 

Dr. Keizo Yamaji 
President and representative director 

Hajime Mitarai 
Senior managing and representative director 

Kazuo Naito 
Senior managing director 

Hiroshi Tanaka 
Senior managing director 

Fujio Mitarai 
Senior managing director 

Shigeru Nishioka 
Senior managing director 

Torakiyo Yamanaka 
Managing director 

Masahiro Tanaka 
Managing director 
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Hideharo Takemoto 
Managing director 

Takeshi Mitarai 
Managing director 

Tsuneo Enome 
Managing director 

Giichi Manishima 
Managing director 

PRINCIPAL INVESTORS 

Dai-Ichi Mutual Life Insurance Co.—6.7 percent 
Mitsubishi Trust & Banking Co., Ltd.—4.4 percent 
Simiitomo Trust & Banking Co., Ltd.—4.0 percent 
Fuji Bank Ltd.—3.5 percent 
Yasuda Trust & Banking Co., Ltd.—3.2 percent 
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Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 
Currency Adjustments 

Total Liabilities and 
Shareholders' Equity 

$3,061.9 
742.0 
701.6 
489.8 
983.3 
145.2 

$902.8 
$231.9 

$4,239.2 
806.2 

1,002.5 
734.1 

1,473.7 
222.7 

$1,373.3 
$377.9 

$5,703.2 
1,740.0 
1,125.7 
1,061.5 
1,513.2 

262.9 
$1,630.2 

$477.9 

$7,499.0 
3,033.7 
1,512.8 

412.5 
2,167.6 

372.5 
$1,999.5 

$647.8 

$2,004.2 
$563.3 
$46.4 

$2,680.9 
$989.3 
$64.8 

$3,303.1 
$1,534.7 

$75.1 

$4,695.7 
$1,608.6 

$84.9 

$1,582.7 
726.4 
212.8 
688.2 
(44.8) 

$2,255.4 
1,079.3 

301.7 
990.7 

(116.3) 

$2,898.2 
1,517.4 

396.0 
1,190.2 
(205.4) 

$3,757.1 
1,845.6 

574.6 
1.575.7 
(238.8) 

$8,731.8 
3,729.1 
1,758.3 

210.6 
2,494.8 

538.9 
$2,191.5 

$941.4 

$4,196.5 $5,990.4 $7,811.2 $10,146.3 $11,864.7 

$5,172.6 
$2,012.4 

$83.0 

$2,613.9 $3,735.0 $4,913.0 $6,389.2 $7,268.0 

$4,596.7 
2,367.7 

668.1 
1,669.5 
(108.5) 

K196.5 $5,990.4 $7,811.2 $10,146.3 $11,864.7 

Income Statement 1985 1986 1987 1988 1989 

Revenue 
Japan 
International 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

$4,006.8 
1,144.3 
2,862.5 

$1,603.4 
$207.3 

$1,439.0 
$384.7 
$355.4 

8.87 
53.40 

$155.3 
661,142 

$5,276.6 
1,627.0 
3,649.7 

$2,346.6 
$328.3 

$1,941.1 
$482.3 
$164.7 

3.12 
64.60 
$63.7 

678,280 

$6,728.5 
2,000.4 
4.728.1 

$3,248.8 
$393.3 

$2,330.1 
$437.4 
$277.2 

4.12 
62.70 
$91.1 

679,140 

$8,633.3 
2.720.0 
5,913.3 

$4,493.5 
$51.1 

$2,942.1 
$648.4 
$670.0 

7.76 
62.70 

$289.6 
612,489 

$9,794.9 
3,000.7 
6,794.3 

$4,258.5 
$547.9 

$3,369.7 
$777.9 
$660.5 

6.74 
50.80 

$277.6 
780,546 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$1=¥) 

$0.25 
$0.05 

$0.0024 
¥238.54 

$0.11 
$0.05 

$0.0033 
¥168.52 

$0.15 
$0.07 

$0.0043 
¥145.16 

$0.40 
$0.09 

$0.0061 
¥128.11 

$0.36 
$0.09 

$0.0059 
¥137.92 

Somce: Canon Incorporated 
Amnial Kepoits 
Dataquest (1990) 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of Yen, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Cuirent Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Liabilities and 
Shareholders' Equity 

¥730,374 
176,987 
167,359 
116,838 
234,545 
34,645 

¥215,360 
¥55,310 

¥714,393 
135,860 
168,946 
123,717 
248,349 
37,521 

¥231,242 
¥63,687 

¥827,878 
252,576 
163,410 
154,085 
219,649 
38,158 

¥236,637 
¥69,366 

¥960,699 
388,645 
193,800 
52,843 
277,691 
47,720 

¥256,151 
¥82,993 

¥1,204,283 
514,312 
242,511 
29,052 
344,077 
74,331 

¥302,258 
¥129,839 

¥1,001,044 

¥478,092 
¥134,366 
¥11,060 

¥623,518 

¥1,009,504 

¥451,780 
¥166,722 
¥10,921 

¥629,423 

¥1,133,881 

¥479,483 
¥222,784 
¥10,908 

¥713,175 

¥1,299,843 

¥601,562 
¥206,083 
¥10,879 

¥818,524 

¥1,636,380 

¥713,399 
¥277,556 
¥11,447 

¥1,002,402 

Total Shareholders' Equity 
C o m m o n Stock 
Other Equity 
Retained Earnings 
Currency Adjustments 

¥377,526 
173,277 
50,765 
164,161 
(10,677) 

¥380,081 
181,892 
50,838 
166,947 
(19,596) 

¥420,706 
220,273 
57,478 
172,766 
(29,811) 

¥481,319 
236,443 
73,607 

201,866 
(30,597) 

¥633,978 
326,547 
92,146 

230,252 
(14,967) 

¥1,001,044 ¥1,009,504 ¥1,133,881 ¥1,299,843 ¥1,636,380 

Income Statement 1985 1986 1987 1988 1989 

Revenue 
Japan 
International 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

¥955,780 
272,966 
682,814 

¥382,481 
¥49,461 
¥343,269 
¥91,763 
¥84,780 

8.87 
53.40 

¥37,056 
661,142 

¥889,217 
274,174 
615,043 

¥395,445 
¥55,330 
¥327,108 
¥81,273 
¥27,759 

3.12 
64.60 

¥10,728 
678,280 

¥976,711 
290,382 
686,329 

¥471,592 
¥57,085 

¥338,231 
¥63,497 
¥40,237 

4.12 
62.70 

¥13,224 
679,140 

¥1,106,010 
348,462 
757,548 

¥575,659 
¥6,552 

¥376,915 
¥83,069 
¥85,829 

7.76 
62.70 

¥37,100 
612,489 

¥1,350,917 
413,854 
937,063 

¥587,329 
¥75,566 

¥464,747 
¥107,290 
¥91,091 

6.74 
50.80 

¥38,293 
780,546 

Per Share Data 
Earnings 
Dividend 
Book Value 

¥58.72 
¥12.50 
¥0.57 

¥18.34 
¥12.50 
¥0.56 

¥21.61 
¥10.00 
¥0.62 

¥51.27 
¥11.36 
¥0.79 

¥49.31 
¥11.93 
¥0.81 
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Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current Cnmes) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equi^ 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$1=¥) 

1985 

1.53 
1.04 

57.05 
126.64 
165.16 

-
-

3.88 

5.17 
9.60 

34.129 
¥28,005 

9.17 
¥238.54 

1986 

1.58 
1.03 

60.89 
118.86 
165.60 

1.07 
2.83 
1.21 

6.22 
9.14 

35,498 
¥25,050 

8.05 
¥168.52 

1987 

1.73 
1.27 

56.25 
113.97 
169.52 

1.32 
3.30 
1.35 

5.84 
6.50 

37,521 
¥26,031 

5.60 
¥145.16 

1988 

1.60 
1.14 

53.22 
124.98 
170.06 

3.05 
8.23 
3.35 

0.59 
7.51 

37,521 
¥29,477 

6.39 
¥128.11 

1989 

1.69 
1.21 

47.68 
112.53 
158.11 

2.61 
6.87 
2.83 

5.59 
7.94 

44,400 
¥30,425 

6.56 
¥137.92 

Source: Canon Incoipoiated 
Annual Rqxnts 
Dataquest (1990) 
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Company Backgrounder by Dataquest 

Casio Computer Co., Ltd. 
6-1, 2-chome Nishi-Shinjuku 

Shinjuku-ku, Tokyo 163, Japaa 
Telephone: (03) 347-4803 

Fax: (03) 348-3629 
Dun's Number: 05-185-7019 

Date Founded: 1957 

CORPORATE STRATEGIC DIRECTION 

Casio Computer Co., Ltd., was founded in Tokyo in 
1946 by four Kashio brothers. (The name Casio is the 
Anglicized version of the surname Kashio.) In 1957, 
following Toshio Kashio's invention of the electric 
calculator, the brothers organized Casio as Japan's 
only manufacturer specializing in electric calculators. 
The development of semiconductor technology made 
possible the electronic calculator. Casio introduced 
the first electronic desktop calculator with memory in 
1965 and remains a leading innovator in electronic 
calculator technology. 

Casio relies on advanced technologies to develop and 
produce high-quality, multifunctional electronic 
products for both consimier and business markets. In 
addition to advanced calculators for business and 
science, Casio manufactures digital and analog 
watches and clocks, electronic musical keyboards and 
synthesizers, liquid ciystal display pocket televisions, 
music systems, office equipment, and electronic cash 
registers. 

Casio markets its products worldwide in more than 
140 countries. The Company operates international 
divisions and units in the United States, Canada, the 
United Kingdom, Germany, Taiwan, and South 
Korea. In 1986, Casio established Casio Europe B.V., 
headquartered in Amsterdam, to coordinate sales to 
all European countries odier dian Great Britain and 
Germany. Casio, Inc., headquartered in New Jersey, is 
the Amraican subsidiary of Casio Computer Co., Ltd. 
This unit generates about 23 percent of Casio's 
worldwide sales. 

Casio's consolidated revenue of ¥270.8 billion 
(US$2.1 bUlion) in the period ending March 31, 
1989, increased 9 percent from ¥248.4 billion 
(US$1.8 billion) in fiscal 1988. (Percentage changes 

refer only to ¥ amounts; US$ percentage changes will 
differ because of fluctuations in Dataquest exchange 
rates.) Net income increased 37.5 percent to 
¥6.6 billion (US$51.8 million) in fiiscal 1989, com
pared with ¥4.8 billion (US$35.0 million) in 1988. 

R&D expenditure increased to ¥10.4 billion (US$81.3 
million), or 3.8 percent of total sales. Total capital 
investment was ¥22.6 billion (US$176.1 million). The 
Japanese domestic sales contribution to Casio's total 
revenue was ¥96.0 billion (US$748.5 million) for 
fiscal 1989, which represented 35 percent of sales. 

More detailed information is available in Tables 1 
and 2, which appear after "Business Segment Strate
gic IMrection" and present corporate highlights and 
revenue by regioa IMormation regarding revenue by 
distribution channel is not available. Tables 3 and 4, 
comprehensive financial statements, are at the end of 
this backgrounder. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Consumer Products 

The calculator division is dedicated to applying 
Casio's technology to high-performance products. 
Casio's Digital Diaries, with expanded memory 
capacity and wide displays, have been especially 
successful in the domestic Japanese market. World
wide sales for this division totaled ¥103.6 billion 
(US$807.8 million), or about 38 percent of total 
revenue. 

In the digital timepiece segment, Casio offers a wide 
range of products. In fiscal 1989, Casio established a 
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manufacturing facility in South Korea for full-scale 
production of digital and analog watches. Casio has 
developed the Data Bank series of watches, which are 
capable of storing telephone numbers and dialing 
them automatically when held to a standard touch-
tone telephone. This division contributed 22 percent 
of Casio's sales with revenue of ¥60 biUion 
(US$467.8 million). 

Casio also sells a wide range of products through its 
electronic musical instrument division. In both the 
domestic and international markets, a new line of 
electronic keyboards featuring Casio's newly devel
oped Casio Dynamic (CD) sound source has been 
offered. This division also creates a wide selection of 
products for performing musicians, including 
advanced digital synthesizers and guitar synthesizers. 
Total sales reached ¥36.5 billion (US$284.6 miUion) 
and represented 14 percent of Casio's total revenue. 

The electronic ofQce equipment and other divisions 
eamed revenue of ¥70.8 billion (US$SS2 million) and 
represented 26 percent of Casio's sales. In the per
sonal computer market, the Company focuses its 
efforts on the development and marketing of com
puters that feature the UNIX operating system. The 
computers are capable of networking and high-speed 
data processing. In fiscal 1989, Casio introduced its 
Active Data Processing System (ADPS) product. The 
ADPS Rl is capable of automated data processing 
without the necessity of programming. Casio values 
ADPS as a strategic product and aims to expand its 
business activities by making use of ADPS in the 
Company's overall business foundation. 

Further Information 

For further ioformation about Casio's business seg
ments, please contact Dataquest's Japanese Semicon
ductor Application Markets Service. 

©1990 Dataquest Incorporated SCA 
0008815 



Casio Computer Co., Ltd. 

Table 1 
Corporate Highlights* (MiUions of US DoUars) 

1988 1989 

Two-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D E:q)enditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (US$1=*) 

$1,799.6 

$169.1 
9.40 

$89.8 
4.99 

NA 
NA 

$35.0 

¥138.03 

$2,111.7 
17.34 

$176.1 
8.34 

$81.3 
3.85 

NA 
NA 

$51.8 
48.00 

¥128.25 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

*Fi]]aiiciaI infoimatioa for 1985 throa^ 1987 is not available. 
NA = Not available 

Somce: Casio Compiiter Co., Ltd. 
Ammal Reports 
Dalaquest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 1988 1989 

Japan 
Intemational 

NA 
NA 

35.00 
65.00 

NA = Not available SoDTce: Casio CampuStr Co., Ltd. 
Annnal R^orts 
Dataqaest (1990) 
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1989 SALES OFFICE LOCATIONS 

Information is not available. 

MANUFACTURING LOCATIONS 

North America 

Casio Manufacturing Coiporation (United States) 
Musical instruments 

Casio Information Service Co., Ltd. (Japan) 
Casio Korea Co., Ltd. (South Korea) 
Casio Micronics Co., Ltd. (Japan) 
Casio System Development Co., Ltd. (Japan) 
Casio Taiwan, Ltd. (Taiwan) 
Keiji Casio Co., Ltd. (Japan) 
Kofii Casio Co., Ltd. (Japan) 
Kyowa Seiki Co., Ltd. (Japan) 
Osaka Minami Casio Co., Ltd. (Japan) 
The Casio Lease Co., Ltd. (Japan) 
Yamagata Casio Co., Ltd. (Japan) 
Yamato Seimitsu Industrial Co., Ltd. (Japan) 
Yokohama Casio Systems Co., Ltd. (Japan) 

AsialPacific 

Casio Korea Co., Ltd. (Soudi Korea) 
Watches 

Kofii Product Control and Technical Center (Japan) 
Function not available 

Qme Product Control and Technical Center (Japan) 
Function not available 

Tokyo Product Control and Technical Center (Japan) 
Function not available 

ROW 

Casio Electromex SA CV (Mexico) 
Function not available 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Sogo Data Center 
Casio Computer Co., Ltd., plans to purchase 
a 35 percent stake in Sogo Data Center, a 
software development firm located in Tokyo. 
Sogo Data Center develops systems for finan
cial organizations. 

MERGERS AND ACQUISITIONS 

SUBSIDIARIES 
Casio has not participated in any mergers or 
acquisitions. 

North America 

Casio Canada Limited (Canada) 
Casio, Inc. (United States) 

Europe 

Casio Computer Co., GmbH Deutschland (Germany) 
Casio Electronics Co., Ltd. (United Kingdom) 
Casio Europe B.V. (Netherlands) 

AsialPacific 

Aichi Casio Co., Ltd (Japan) 
Casio Central System Corporation (Japan) 
Casio Computer (Hong Kong), Ltd. (Hong Kong) 
Casio Electronics Manufacturing Co., Ltd. (Japan) 

KEY OFFICERS 

Toshio Kashio 
Chairman 

Kazuo Kashio 
President 

Tadao Kashio 
Senior advisor 

Yukio Kashio 
Senior managing director 

Toshio Kohzai 
Senior managing director 

©1990 Dataquest Incorporated 
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PRINCIPAL INVESTORS FOUNDERS 

- - ^ . ^ ., , , Toshio Kasbio 
Infoniiatitm is not available. j ^ ^ ^ j ^ ^ ^ 

Tadao Kasbio 
YuMo Kasbio 

SCJk. 
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Ikble 3 
Comprehensive Financial Statement* 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

t 

Balance Sheet 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Lx)ng-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

$1,312.7 
562.0 
347.9 
70.5 

297.8 
34.5 

$519.7 
$108.2 

$1,940.6 

$778.2 
$295.6 

$32.3 

$1,106.6 

$834.0 
0 

173.0 
356.4 
304.6 

$1,898.5 
879.7 
392.5 
58.1 

512.8 
55.4 

$565.0 
$148.1 

$2,611.6 

$789.9 
$701.7 

$36.3 

$1,527.9 

$1,083.7 
0 

273.6 
475.1 
335.0 

$1,940.6 $2,611.6 

Income Statement 1988 1989 

Revenue 
Japan 
International 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net IiKome 
Shares Outstanding, Millions 

$1,799.6 
NA 
NA 

$1,370.5 
$89.8 

$377.1 
$169.1 

$78.5 
4.36 

56.00 
$35.0 

NA 

$2,111.7 
748.5 

1363.2 
$1,469.4 

$81.3 
$459.6 
$176.1 
$102.7 

4.86 
56.00 
$51.8 

NA 
Per Share Data 

Earnings 
Dividend 
Book Value 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Exchange Rate (US$=^ ¥138.03 ¥128.25 

•Financial infoimation for 1985 tbroa^ 1987 is not available. 
NA = Not available 

Sonrce: Casio Compnter Co., Ltd. 
Anniial Reporis 
Dataquest (1990) 
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Tkble 4 
Comprehensive Financial Statement* 
Fiscal Year Ending March 
GMillions of Yen, except Per Share Data) 

Balance Sheet 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equi^ 
Converted Preferred Stock 
Common Stock 
Oflier Equity 

Retained Earnings 
Total Liabilities and 

Shareholders' Equity 

¥181,186.0 
77,568.0 
48,015.0 
9,732.0 

41,107.0 
4,764.0 

¥71,732.0 
¥14,947.0 

¥267.865.0 

¥107,409.0 
¥40,801.0 

¥4,545.0 

¥152,755.0 

¥115,110.0 
0 

23,876.0 
49,193.0 
42,041,0 

¥243,479.0 
112,827.0 
50,334.0 
7.445.0 

65,765.0 
7.108.0 

¥72,457.0 
¥19,003.0 

¥334,939.0 

¥101,303.0 
¥89,988.0 
¥4,657.0 

¥195,948.0 

¥138,991.0 
0 

35,087.0 
60,935.0 
42,969.0 

¥267,865.0 ¥334,939.0 

Income Statement 1988 1989 

Revenue 
Japanese 
International 

Cost of Sales 
R&D Expense 
SG&A E}q)ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
EfiEective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

¥248,405.0 
NA 
NA 

¥175,772.0 
¥12,394.0 
¥52,057.0 
¥23,337.0 
¥10,837.0 

4.36 
56.00 

¥4,832.0 
NA 

NA 
NA 
NA 
NA 

¥270,821.0 
94,787.4 

176,033.6 
¥188,448.0 

¥10,425.0 
¥58,950.0 
¥22,590.0 
¥13,173.0 

4.86 
56.00 

¥6,644.0 
NA 

NA 
NA 
NA 
NA 

Per Share Data 
Earnings 
Dividends 
Book Value 
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Table 4 (Continued) 
Comprehensive Financial Statement* 
Fiscal Year Ending March 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 1988 1989 

Liquidity 
Cuirent (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Cuirent Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 
Other Key Ratios 

R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1.69 
1.30 

62.32 
93.31 

132.70 

1.95 

4.99 
9.39 

NA 
8.71 

2.40 
1.75 

52.13 
72.88 

140.98 

2.20 
5.23 
2.45 

3.85 
8.34 

NA 
6.74 

•Financial tnfoimation for 1985 throu^ 1987 is not available. 
NA = Not available 

Source: Casio Conqiuter Co., Ltd. 
Annual Reports 
Dataqoest (1990) 
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Company Backgrounder by Dataquest 

Fuji Electric Co., Ltd. 
12-1 Yurakucho 1-chome, Chyoda-ku 

Tokyo 100, Japan 
Telephone: Tokyo 211-7111 

Telex: J22331 FUJIELEA or FUJIELEB 
Fax: (03) 215-8321 

Dun's Number: 05-667-2785 
Date Founded: 1923 

CORPORATE STRATEGIC DIRECTION 

Since its founding in 1923, Fuji Electric Co., Ltd., 
has been supplying high-quality products to a wide 
variety of industries. Expanding outward while main
taining its base as a heavy electrical manufacturer, the 
Company has achieved leading market positions in 
products such as uninterruptible power supplies, 
inverters, high-voltage silicon diodes, and vending 
machines. 

Fuji Electric's business is organized into five divi
sions: Heavy Electrical; Systems; Electronic Devices; 
Motors, Drives, and Controls; and Vending Machines 
and Specialty Appliances. The Heavy Electrical 
Division manufactures thermal power plant equip
ment, hydroelectric power plant equipment, nuclear 
power plant equipment, electric motors, transformers, 
computer control equipment, and other heavy electri
cal equipment. This division was responsible for 
approximately 37.3 percent of total revenue, or 
¥286.7 billion (US$2.0 billion) for fiscal year ended 
March 1990. 

silicon diodes, thyristors, application-specific ICs 
(ASICs), LSIs, hybrid ICs, surge absorbers, semicon
ductors, sensors, photoconductive drums for copiers, 
printers, hard-disk drives, magnetic recording disks, 
and watt-hour meters. 

Products in the Motors, Drives, and Controls Division 
include induction motors, variable-speed controlled 
motors, brake and geared motors, pumps, fans and 
blowers, inverters, servomotor systems, small preci
sion motors, magnetic contractors, and molded case 
circuit breakers. This division accounted for 
20.5 percent of total revenue, or ¥157.6 billion 
(US$1.1 billion) for year ended March 1990. 

The Vending Machines and Specialty Appliances 
Division accounted for 17.4 percent of revenue, total
ing ¥133.7 billion (US$938.7 million) for fiscal year 
ended March 1990. Products include vending 
machines, coin and currency mechanisms, biU valida
tors, beverage dispensers, tea servers, open fireezer 
and reMgerating showcases, and the Hotel Vendor 
System. 

The Systems Division was responsible for 11.0 per
cent of total revenue, or ¥84.5 billion (US$593.4 mil
lion) for year ended March 1990. Products in this 
division include industrial measuring instruments and 
instrumentation, remote control equipment, analyzers, 
radiation monitoring equipment, microcomputers, 
microcontrollers, video sensors, laser devices, indus
trial robots, automated transport systems, and clean 
room systems. 

The Electronic Devices Division accounted for 
13.8 percent of total revenue, or ¥106.1 billion 
(US$744.5 million) for year ended March 1990. 
Products include power transistors, high-voltage 

Consolidated revenue totaled ¥768.6 billion 
CUS$5.4 billion) for fiscal year ended March 1990, 
which was a 13.0 percent increase over the previous 
year's figure of ¥680.2 billion (US$5.3 billion). (Per
centage changes refer only to ¥ amounts; US$ per
centage changes will differ because of fluctuations in 
Dataquest exchange rates.) This increase was fiieled 
by a 15.7 percent increase in revenue from the Elec
tronic Devices Division and a 13.7 percent increase in 
Systems Division revenue. 

Net income increased 46.2 percent to ¥13.9 biUion 
(US$97.6 million) in year ended March 1990, fiom 
¥9.5 billion (US$74.2 million). The increase is 
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partially due to die continued expansion of the Japa
nese economy, supported by stable personal con
sumption and brisk investment in plants and equip
ment by the private sector. However, increased 
effectiveness on the part of the Company's sales 
organization, shorter lead times for new products, and 
improved manufacturing capabilities all contributed 
to the increase in net income. 

R&D increased 17.6 percent to ¥28.7 billion 
(US$201.4 million) during year ended March 1990 
from ¥24.4 billion (US$190.3) in the previous year. 
These figures respectively represented 3.7 percent 
and 3.6 percent of revenue. The R&D focus was on 
integrated circuits and fuel cells. 

Capital expenditure totaled ¥25.3 bil l ion 
(US$177.6 million), representing 3.3 percent of 
revenue for year ended March 1990. This is an 
increase of 14.S percent over the previous year's total 
of ¥22.1 bilUon (US$172.3 million). Part of the 
investment went toward constructing computer-
integrated manufacturing (CIM) facilities that will 
enable die Company to manufacture and ship mag
netic switches within 24 hours after receiving an 
order. Other product lines singled out for concen
trated investment included the TWIN BREAKER, 
magnetic recording disks, and vending machines. Fuji 
Electric Co. employed 19,830 people at die close of 
March 1990. 

More detailed information is available in Table 1, 
which appears after "Business Segment Strategic 
Direction" and presents corporate highlights. Infor
mation on revenue by region and distribution channel 
is not available. Tables 2 and 3, comprehensive finan
cial statements, are at die end of this backgrounder. 

differential pressure transmitters, electromagnetic and 
ultrasonic flowmeters, compact controllers, and 
general-purpose temperature controllers. 

Industrial equipment posted significant increases in 
orders due to large capital investments by semicon
ductor and precision equipment manufacturers. Unin
terruptible power supply orders increased nearly 
33 percent. Factory automation and control compo
nents also posted increases. The Company offers a 
complete lineup of equipment, systems, and personal 
computers for both flexible manufacturing and CIM. 

Electronic Devices 

The Company strategy for the integrated circuit (IC) 
market stresses technology specialization and the 
development of niche markets. Recent successes 
iaclude such devices as autofocusing ICs for cameras 
and high-voltage driver ICs for flat-panel displays 
and thermal prindieads. During the past year, the 
Company implemented a strategy of augmenting its 
custom IC activities with tlie production of 
application-specific standard product ICs in order to 
increase the Company's cUent base. 

Dataquest estimates tiiat Fuji Electric captured less 
than 1 percent of die total worldwide semiconductor 
market for calendar year 1989. However, Dataquest 
estimates diat Fuji Electric ranked ninth and had 
3.7 percent of the worldwide total discrete market 
based on ¥41.0 billion (US$287.0 million) in revenue 
for calendar year 1989. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

The Company's computer peripherals products are 
3.S-inch hard-disk drives and 3.5- and 5.25-inch thin-
film sputtered magnetic recording disks. Both seg
ments exhibited strong growth in the past year. 

Systems 

In the Systems Division, information systans and 
instrumentation and control posted growth in all 
major product areas: distributed control systems, 
MICREX micn>contix>llers, die Ace and FASMIC G 
series of 32-bit superminicomputers, pressure and 

Further Information 

For furdier information about the Company's business 
segments, please contact the appmpiiate Dataquest 
industry service. 
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Table 1 
Corporate Highlights'" (Millions of Dollars) 

1988 1989 1990 

Three-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

4,037.1 

$109.4 
2.71 

$163.7 
4.06 

NA 

$48.6 

$5,303.6 
31.37 

$172.3 
3.25 

$190.3 
3.59 

19048 
$276 

$74.2 
52.77 

$5,394.8 
1.72 

$177.6 
3.29 

$201.4 
3.73 

19,830 
$272 

$97.6 
31.59 

Exchange Rate (US$1=¥) ¥138.03 ¥128.25 ¥142.47 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA = Not available 
*No fiscal 1986 and 1987 information is availalde because consolidated reports were not 
generated daring those years. 

Source: Fuji Electric Co., Ltd. 
Anmial Kepotts and Forms 10-K 
Dataquest (1990) 
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1990 SALES OFFICE LOCATIONS 

North America—4 
Europe—3 
Asia/Pad&c—^34 
ROW—3 

MANUFACTURING LOCATIONS 

North America 

Fuji Cone, Inc., United States 
Paper cones for stereo speakers 

Fuji Copian Corp., United States 
Printer ribbon cartridges 

Fuji Foods Inc., United States 
Soup mixes, flavors 

Fuji High-Tech, Inc., United States 
Power supplies for magnetic disk equipment 

Fuji Koki America Inc., United States 
Expansion valves for automotive air-conditioning 
systems 

U.S. Fuji Electric, United States 
Photoconductive drums for copiers 

Asia/Pacific 

Cbiba Factory (Japan) 
Transformers, cubicle-type gas-insulated 
switchgears, medium and small power supply 
equipment, fuel cells, and solar power generation 
systems 

Fukiage Factory (Japan) 
Magnetic starters and contactors, circuit breakers, 
control relays, programmable controllers, and data 
transmission instruments 

Kawasaki Factory (Japan) 
Hydraulic and thermal power generation 
equipment, large rotating electric machinery, and 
circuit breakers 

Kobe Factory (Japan) 
Controls and switchgears, power supplies, and 
control equipment for motors 

Matsumoto Factory (Japan) 
Semiconductor elements and devices , 
photoconductive drums, solar cells, coin-handling 
and bill-validator mechanisms, external computer 
memories, watt-hour meters, demand meters, etc. 

Mie Factory (Japan) 
Vending machines, automatic servers, freezing and 
refrigerating showcases, hotel vending systems, 
solar equipment, small and precision motors, ring 
blowers, servo systems, medical treatment 
equipment, etc. 

Ohtawara Factory (Japan) 
Earth leakage circuit breakers, molded-case circuit 
breakers, timers, proximity switches, optical 
sensors, gas detectors, etc. 

Suzuka Factory (Japan) 
Mediimi-size motors and generators, induction 
furnaces, heating systems, compressors, and fans 

Tokyo Factoiy (Japan) 
Measuring instruments and analyzing equipment 

ROW 

Fuji Electric Nordeste, Brazil 
Instrument panels and industrial instruments 

SUBSIDIARIES 

North America 

Fuji Electric Corp. of America (United States) 
Fuji Hi-Tech, Inc. (United States) 
U.S. Fuji Electric Inc. (United States) 

Europe 

Fuji Electric GmbH (Germany) 

Asia/Pacific 

Fuji Electric Singapore Pte., Ltd. (Singapore) 
Fuji/GE Private Ltd, (Singiqrare) 
Hong Kong Fuji Denki Co., Ltd. (Hong Kong) 

ROW 

Fuji Electric do Brasil Industna E Comercio Ltda. 
(Brazil) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Astro Technology 
Astro Technology will market a powerful new chip 
placer from Fuji in the United Kingdom. 
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Korean FA Systems Co., Ltd. (KFA) 
Fuji will invest in KFA. Fuji hopes that the move 
will allow it to cope with an increasing demand for 
factory automation (FA) system software. 

1989 

nMAK 
EDMAK is licensed to sell and manufacture thermal 
transfer products and ribbons in North America. 

BASF 
The companies have a joint partnership to build a 
facility for 3.5-inch microfloppy disks for the 
North American maricet 

KEY OFFICERS 

Hideo Abe 
Chairman and representative director 

Takeshi Nakao 
President and representative director 

Yoshiihiko Nakazato 
Executive vice president and representative 
director 

PRINCIPAL INVESTORS 

MERGERS AND ACQUISITIONS Information is not available. 

1989 

Crosfield Electronics 
Fuji Photo Fihn and Du Pont agreed to acquire the 
electronic prepress division of Crosfield 
Electronics. 

FOUNDERS 

Information is not available. 
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Table 2 
Comprehensive Financial Statement* 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 1988 1989 1990 

Total Cuirent Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Ciurent Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

$3,594.5 
781.3 

1,141.1 
430.1 
912.1 
329.9 

$750.7 
$313.5 

$4,658.8 

$3,101.4 
$554.5 
$139.2 

$3,795.2 

$863.6 
305.9 
275.4 
282.3 

$4,361.0 
816.4 

1,522.9 
538.2 

1,166.4 
317.2 

$913.9 
$331.3 

$5,606.2 

$3,768.3 
$560.6 
$216.9 

$4,545.8 

$1,060.4 
351.7 
325.3 
383.4 

$4,205.6 
682.7 

1,512.2 
511.3 

1,149.6 
349.8 

$937.4 
$329.9 

$5,472.9 

$3,793.8 
$425.9 
$212.5 

$4,432.2 

$1,040.7 
326.7 
308.0 
405.9 

$4,658.8 $5,606.2 $5,472.9 

Income Statemeni 1988 1989 1990 

Revenue 
Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expraise 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, MiUions 

$4,037.1 
$3,187.3 

$163.7 
$736.7 
$109.4 
$144.4 

3.58 
NA 

$48.6 
678.8 

$0.07 
$0.04 
$1.27 

$5,303.6 
$4,159.4 

$190.3 
$898.5 
$172.3 
$221.0 

4.17 
NA 

$74.2 
699.7 

$0.11 
$0.05 
$1.52 

$5,394.8 
$4,197.3 

$201.4 
$928.7 
$177.6 
$232.1 

4.30 
NA 

$97.6 
709.1 

$0.14 
$0.05 
$1.47 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$1:^ ¥138.03 ¥128.25 mAlAl 

NA = Not available 
*No fiscal 1986 and 1987 infonnation is available because consolidated leiiorts were not 
genetated during diose yeais. 

Source: Fuji Electric Co., Ltd. 
Annual Repoits and Fonns 10-K 
Dataquest (1990) 
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Table 3 
Comprehensive Financial Statement* 
Fiscal Year Ending March 
(Millions of Yen, except Per Share Data) 

Balance Sheet 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventoiy 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

¥496,150.0 
107,838.0 
157,512.0 
59,362.0 

125,898.0 
45,540.0 

¥103,626.0 
¥43,273.0 

¥559,303.0 
104,697.0 
195,315.0 
69,024.0 

149,587.0 
40,680.0 

¥117,211.0 
¥42,487.0 

¥599,168.0 
97,259.0 

215,439.0 
72,842.0 

163,787.0 
49,841.0 

¥133,556.0 
¥46,997.0 

¥643,049.0 ¥719,001.0 ¥779,721.0 

¥428,090.0 
¥76,538.0 
¥19,218.0 

¥483,286.0 
¥71,896.0 
¥27,821.0 

¥540,509.0 
¥60,673.0 
¥30,274.0 

¥523,846.0 ¥583,003.0 ¥631,456.0 

¥119,203.0 
42,225.0 
38,013.0 
38,965.0 

¥135,998.0 
45,102.0 
41,725.0 
49,171.0 

¥148,265.0 
46,551.0 
43,884.0 
57,830.0 

¥643,049.0 ¥719,001.0 ¥779,721.0 

Income Statement 1987 1988 1989 

Revenue 
Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

¥557,244.0 
¥439,937.0 

¥22,600.0 
¥101,685.0 
¥15,100.0 
¥19,937.0 

3.58 
NA 

¥6,702.0 
678.8 

¥10.18 
¥6.00 

¥175.61 

¥680,192.0 
¥533,440.0 
¥24,400.0 

¥115,234.0 
¥22,100.0 
¥28,341.0 

4.17 
NA 

¥9,513.0 
699.7 

¥13.73 
¥6.00 

¥194.37 

¥768,602.0 
¥597,989.0 

¥28,700.0 
¥132,312.0 

¥25,300.0 
¥33,072.0 

4.30 
NA 

¥13,906.0 
709.1 

¥19.69 
¥7.00 

¥209.09 

Per Share Data 
Earnings 
Dividend 
Book Value 
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Table 3 (Continued) 
Comprehensive Financial Statement 
Fiscsd Year Ending in Month 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 1987 1988 1989 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

1.16 
0.86 

86.93 
359.13 
439.46 

1.20 

4.06 
2.71 
NA 
NA 

2.35 

1.16 
0.85 

86.19 
355.36 
428.68 

1.40 
7.46 
1.40 

3.59 
3.25 

19,248 
$35,338 

3.07 

1.11 
0.81 

90.08 
364.56 
425.90 

1.86 
9.78 
1.81 

3.73 
3.29 

19,830 
$38,760 

3.24 

Exchange Rate (US$1=^ 138.03 128.25 142.47 

NA = Not available 
*No fiscal 1986 and 1987 infonnation is available because consolidated lepoits were not 
generated dming diose yeats. 

Source: Fuji Electric Co., Ltd. 
Annual Reports and Focms 10-K 
Dataquest (1990) 
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Fujitsu Limited 
6-1, Manmouchi 2-chome 

Chiyoda-du, Tokyo 100, Japan 
Telephone: 03-216-3211 

Fax: 03-216-9365 
Dun's Number: 08-292-1644 

Date Founded: 1935 

CORPORATE STRATEGIC DIRECTION 

Fujitsu Limited, founded in 1935 as a spin-off of the 
Communications EHvision of Fuji Electric Company, 
Ltd., is a multinational Japanese firm with 73 wholly 
owned, coosohdated subsidiaries. Fujitsu designs, 
manufactures, and markets computer and data 
processing systems, telecommunications equipment, 
electronic devices, and other electronic products such 
as car stereos and digital audiotape ( D ^ players. To 
organize and unify such a diverse product offering, 
Fujitsu has segmented its corporate structure into four 
main divisions by each of the four aforementioned 
product types. Approximately 60 percent of Fujitsu's 
revalue is derived from the Computer and Data 
Processing Systems Division. 

Fujitsu currently is one of the largest companies in 
Japan with over ¥2.39 trillion (US$18.6 billion) in 
revenue and over ¥2.62 trillion (US$19.0 billion) in 
total assets. However, because it is a large, diverse, 
multinational company, Fujitsu is confronted with 
some veiy complex issues. Two main issues aie the 
geographical expansion of the world's markets and 
the unification the European Community (EC), ' ^ t h 
the opening to trade of certain Eastern European 
countries and the economic development of several 
third-world countries, as well as the unification of die 
EC, new markets and subsequently new opportunities 
are emerging rapidly. 

Fujitsu is responding to these issues by increasing its 
global presence at a local level The Company is 
pursuing this strategy by increasing its foreign invest
ment and by globally establishing local subsidiaries. 
As a consequence of this strategy, Fujitsu hopes to 
obtain an early foothold in the new markets and 
thereby position itself to take fuU advantage of 
emerging opportunities as the new maricets evolve. 
Furthermore, Fujitsu will be in closer contact with the 
individual consumer so that it can respond in an 
appropriate and timely manner to local market 
demands. 

In 1990, Fujitsu took a major step toward increasing 
its global presence by acquiring an 80 percent share 
in ICL, Ltd., a computer unit of STC Pic. The merger 
makes Fujitsu the second largest computer vendor in 
the world. The merger also gives Fujitsu a 43 percent 
share of the mainframe market in Great Britain. 

Along with global expansion and unification issues, 
the Company is confronted with an adverse exchange 
rate. Since 1985, the value of die yen has risen 
approximately 70 percent against the US doUar, 
hereby decreasing profit margins on exported goods. 
In response, Fujitsu is streamlining its organization, 
reducing costs, and de-emphasizing cross-border 
transactions. The Conqiany implemented a "Fresh 
Fujitsu '88" campaign focused toward redefining 
management roles for consolidating certain duties and 
centralizing responsibility, thereby increasing 
managerial efficiency. Also, the Company has begun 
to increase raw material sourcing and product 
development from within local markets in which it 
has manufacturing plants, thereby reducing cross-
border transactions and effectively reducing the Com
pany's exposure to adverse movement in the 
exchange rate. 

The results of diese strategies are reflected in the 
Company's financial performance. Net sales 
increased 6.8 percent to ¥2.6 trillion (US$17.9 bil
lion) in the fiscal year ending March 31, 1990, fix>m 
¥2.4 trillion (US$18.6 billion) in fiscal 1989. (Percen
tage changes lefier only to ¥ amounts; US$ percentage 
changes will differ because of fluctuations in 
Dataquest exchange rates.) International sales 
increased 15.4 percent to ¥609.4 bi l l ion 
(US$4.2 billion) in fiscal 1990 fix>m ¥528.3 biUion 
(US$4.1 billion) in fiscal 1989. International sales 
accounted for 23.9 percent and 22.1 percent of the 
Company's total revenue in fiscal 1990 and 1989, 
respectively. Net income increased 24.0 percent to 
¥86.6 billion (US$607.0 million) in fiscal 1990 from 
¥69.9 billion (US$545.0 million) in fiscal 1989. The 
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Fiijitsu Limited i 
preceding 1990 financial figures were published prior 
to Fujitsu's Annual Report Specific fbiancial figures 
have not yet been made available. Consequently, 
1990 figures are not included in the financial tables, 
which are located at the end of this profile. 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
Direction" and present corporate highlights and reve
nue by region. Information on revenue by distribution 
channels is not available. Tables 3 and 4, comprehen
sive financial statements, are at the end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Computers and Data Processing 

Dataquest estimates that Fujitsu was one of the five 
largest information systems manufacturers in the 
world and the largest in Japan in the calendar year 
1989. The Con:q>uter and Data Processing Division's 
net sales increased approximately 7 percent to 
¥1.69 iriUion (US$11.86 billion) in fiscal 1990, 
accounting for 66.1 percent of die Company's total 
net sales. The division's product offerings include 
computer systems, office automation equipment, 
VAN services, computer storage, electronic printers, 
CAD/CAM/CAE, and software. Fujitsu's main com
petitors, in order of their degree of competitiveness 
with Fujitsu, are IBM, Digital, Hewlett-Packard, 
Groupe Bull, NEC, Unisys, and Hitachi. 

Computer Systems 

'^thin the computer systerds product line, Fujitsu 
offers supercomputers, retail automation systems, and 
general-purpose ccanputers. The following occurred 
for Fujitsu during fiscal 1989: 

• It introduced eight new nK>dels of the VP-2000 
Series supercomputers, which offer one of the 
world's highest vector processing powers at 
4 Gflops (floating-point operations per second). 

• It made strong gains in the point-of-sale (POS) 
market witii die FAST Series of retail automation 
systems. 

• It released the FACT m Series, an automated teller 
and cash-dispensing machine. 

• It enjoyed increased demand for its M Series 
general-purpose computers, with substantial orders 
fiom the Tokyo and Osaka stock exchanges. 

Office Automation 

Within the office automation product line, Fujitsu 
offers small business computers, workstations, word 
processors, and personal computers, including busi
ness, hypermedia, desktop, portable, and laptop. The 
following occurred for Fujitsu during fiscal 1989: 

• It released the K-600 Series and K-lOO Series of 
small business computers as office processors for 
strategic information systems. 

• It released the Fujitsu S Family of engineering 
workstations in response to the growing need for 
UNK. 

• It introduced the OASYS Series of Japanese-
language word processors with improved docu
ment production generation and graphics functions. 

• It released new machines in die FM R Series of 
business computers, completing the lineup of desk
top, portable, and laptop models. 

• It introduced the FM TOWNS hypermedia per
sonal computer, an Intel 80386-based multimedia 
con^uter system with a CD-ROM drive, featuring 
a bit-mapped graphical user interface (GUI) with 
puU-down menus and icons. 

VAN Services 

'^thin die VAN services product line, Fujitsu offers 
industry VANs, local VANs, corporate VANs, and 
personal communication services. The following 
occurred for Fujitsu during fiscal 1989: 

• It expanded the FENICS VAN service by offering 
an industry VAN for ^plication-specific services 
such as sending and receiving orders, a local VAN 
to increase die efficiency of local distribution in a 
common networic, and a corporate VAN to expand 
corporate data services and telecommunications 
networks. 

• It offered new personal computer communications 
services, including CompuServe, which provides 
an easy way to communicate with the United 
States through international telecommunication 
lines, and NIFTY-Serve, which offers various serv
ices using the FENICS netw(nk. 

Computer Storage 

Dataquest estimates that Fujitsu acquired a 10 percent 
share of the worldwide rigid disk maricet (by revenue) 
and a 6 percoit share of the worldwide tape drive 
market in calendar year 1989. Fujitsu produces 
1/2-inch reel-to-reel, start-stop, and streaming tape 
drives. In die rigid disk drive market, die Company 
produces 3.S-inch fixed drives ranging in size up to 
100MB. 
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Electronic Printers 

The Company manufactures and markets line-
impacted, fully formed printers, serial impact dot 
matrix printers, baud printers, and laser printers. 

CAD/CAM/CAE 

Fujitsu strengthened its position in the CAD/CAM/ 
CAE market in 1989, with revenue growing by 
13.7 percent to a US dollar equivalent of $269 mil
lion. The Company continues to be among the major 
OEMs of Sun Microsystems woikstations. The key 
strategic issue to be resolved concerns the recent IBM 
acquisition of Cadam, which develops Fujitsu's pri
mary CAD/CAM product IBM has honored all con-
tractural commitments to date. However, a continued 
long-term relationship is unlikely. 

Software 

Within die software product line, Fujitsu offers oper
ating system software, appUcation software, transla
tion support systems, and architectures. The following 
occurred for Fujitsu during fiscal 1989: 

• It introduced the MSP-EX operating system, which 
is targeted toward the heavy-use demands of host 
conq)uters. 

• It developed appUcation programs targeted for 
con:q)utBr use in individual companies. 

• It released the ATLAS-G Japanese-English transla
tion support system, which runs on die M Series 
general-purpose computers. 

• It experienced increased sales of the knowledge 
system architecture and ^(plications, released in 
die prior year. 

Telecommunication 

The Telecommunications Division's product line is 
ISDN systems, corporate information network sys
tems (COINS), switching systems, and transmission 
systems. In fiscal 1990, the division recorded net 
sales of $394.3 billion, an increase of approximately 
5.0 percent over fiscal 1989. Net sales of the division 
accounted for 15.5 percent of total net sales. 

This device functions as a facsimile machine, as a 
printer with laser printer-quality output, and as a data 
entry terminal with support for handwritten optical 
character recognition (OCR). It is designed for use on 
a Fujitsu Netwoik Architecture around an M Series 
mainframe. . 

Corporate Information Network System 
(COINS) 

COINS is a corporate informations network system 
that is receiving significant interest from companies 
as a multimedia network with excellent economy and 
extensibiUty. 

Switching Systems 

Within the switching systems product line, Fujitsu 
offers central office switching systems and digital 
FBX switching systems. The following occurred for 
Fujitsu during cidendar year 1989: 

• It introduced five new models of the 
FETEX-5000A Series, which is compatible widi 
ISDN and supports 1.5MB per second transmis
sion between packet-switching systems and long 
packets (up to 4,096 octets). 

• It introduced the Starlog Business Management 
Package, which expands die cost management and 
user analysis capabilities of the Starlog PBX sys
tem, enabling telecommunications managers to 
better supervise use of telephone and related facili
ties within their companies. 

• It announced e:q>ansion of its F9600 FBX product 
into a strategic ISDN FBX platform supporting as 
many as 10,000 lines or as few as 100 lines. 

• It introduced the 300A Series digital PBX informa
tion switching system. 

Transmission Systems 

'Mthin die transmission systems product Une, Fujitsu 
offers digital communications equipment and earth 
station systems for sateUite communicatiorL During 
fiscal 1989, Fujitsu supplied some of die equipment 
for the the Transpacific Cable No. 3 (TPC-3), and 
supplied mobile and portable earth stations to Tele
com SAT and VIDEO SAT. 

Integrated Services Digital Network (ISDN) 
Services 

Within die ISDN services, Fujitsu offers various fac
simile equipment, ISDN terminals, moving image 
television phones, handwriting communication termi
nals, and key telephones. During fiscal 1989, Fujitsu 
introduced the F1865A Facsimile Connection Unit 

Electronic Devices 

Dataquest estimates that Fujitsu was the fifth largest 
(by revenue) semiconductor vendor in the worldwide 
market in calendar year 1989, with a US dollar 
equivalent of $2.96 billion in net sales. Net sales 
increased 6.7 percent over the previous year. The 
division accounted for 14.0 percent of total net sales 
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with ¥356.8 billion, (US$2.8 billion). The semicon
ductor product line can be broken down into IC 
memories (MOS and bipolar technology), ASICs 
(MOS and bipolar technology), LSIs, and electronic 
components. 

IC Memories 

In fiscal 1989, IC memory sales grew dramatically, 
reflecting the growth of computers, office automation 
equipment, and telecommunications equipment. 
Domestic and international demand for the 1MB 
DRAM and the 4MB DRAM increased. Fujitsu also 
began production of BiCMOS memories. 

ASICs 

In fiscal 1989, the Company increased its product 
offering by introducing the following: 

• ASIC Design Kits, which are developed specifi
cally for the Daisy/Cadnetix Inc. (DAZIX) design 
aivirooment on the Sun-4 family of wodcstations 
running UNIX (SunOS 4.0.3) 

• Two new ECL gate arrays, E10040VHM and 
E10160VHR, which offer on-chip memory and are 
the newest additions to the Company's VH series 
of ECL arrays 

• A new series of BiCMOS gate arrays, the BC-H 
series, which provides bipolar performance and 
high-current drive with low power dissipation 

LSIs 

During fiscal 1989, Fujitsu announced the develop
ment of 54,000-gate ultralarge-scale integration ECL 
gate arrays that use a substrate power supply struc
ture, and the development of a 64MB DRAM 
memory cell. 

Electronic Components 

The Company offers a range of pnxiucts from plasma 
display panels and membrane keyboards to connec
tors and relays. Hybrid ICs and odier new products 
that use advances in thin-film technology are devel
oped in this division. 

Others 

Other operations range from products such as car 
stereos to automatic vehicle monitors. This division 
accounted for only 4.3 percent of total net sales. 
However, sales did increase 10.1 percent to 
¥109 billion (US$765 million) in fiscal 1990. 

Further Information 

For further information pertaining to die Company's 
business segments, please contact the appropriate 
Dataquest industry sovice. 
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Tkble 1 
Five-Year Corporate Highlights 

Rve-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

Exchange Rate (US$=¥) 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA = Not available 

(Millions of US DoUars) 

1985 

$6,415 

$1,998 
31.14 

$545 
8.49 

74,187 
$86 

$366 

¥243.53 

Ql 

NA 
NA 

Tkble 2 
Revenue by Geographic Region (Percent) 

Region 

Asia/Pacific 
Japan 

lotemational 

1985 

73.06 
73.06 
26.94 

1986 

$7,646 
19.19 

$1,559 
20.39 

$710 
9.28 

84,277 
$91 

$176 
(51.88) 

¥221.26 

Q2 

NA 
NA 

1986 

76.29 
76.29 
23.71 

1987 

$11,218 
46.70 

$1,964 
17.51 

$1,043 
9.30 

89,293 
$126 

$135 
(23.00) 

¥159.51 

Somce: 

1987 

78.06 
78.06 
21.94 

Somce: 

1988 

$14,829 
32.19 

$3,161 
21.32 

$1,377 
9.29 

94,825 
$156 

$305 
125.24 

¥138.02 

Q3 

NA 
NA 

1989 

$18,616 
25.54 

$4,167 
22.39 

$1,925 
10.34 

104,503 
$178 

$545 
78.75 

¥128.25 

Q4 

NA 
NA 

Fnjitsa Limited 
Animal Reports and Fonns 10-K 
Dataqnest (1990) 

1988 

77.89 
77.89 
22.11 

1989 

77.87 
77.87 
22.13 

Fujitsn Limited 
Annual Reports and Fbmis 10-K 
Dataqnest (1990) 

SCA 
0007993 ©1990 Dataquest Incorporated 



Fujitsu Limited 

1989 SALES OFFICE LOCATIONS 

North America—^3 
Europe—4 
Asia^acific—90 

Japan—82 
ROW—3 

MANUFACTURING LOCATIONS 

North America 

Amdahl Corporation 
Communications and information processing 
equipment 

Fujitsu America 
Commumcations and information processing 
equipment, development of software 

Fujitsu Business Communications of America 
Communications equipment 

Fujitsu-GTE Business Systems 
Development of large PBXs 

Fujitsu Microelectronics 
Semiconductor devices (256K DRAMs, 1MB 
DRAMs, ASICs) 

Ihtellistor, Inc. 
Development of information processing equipment 

Europe 

Anamartic Ltd. (United Kingdom) 
Semiconductor memories 

Fujitsu Espana (Spain) 
Communications and infonnation processing 
equipment 

Fujitsu Microelectronics (Ireland) 
Semiconductor devices (2S6K DRAMs, 1MB 
DRAMs) 

Fujitsu Microelectronics (United Kingdom) 
Development of ASICs 

AsialPacific 

Advantest Corporation (Japan) 
Measuring instruments, IC testers 

FKL-Dongwa (South Korea) 
Magnetic floppy disk drive heads 

Fanuc Ltd. (Japan) 
CNC equipment, applied machines 

Fuji Electrochemical (Japan) 
Ferrites, electronic eqtiipment, dry batteries 

Fuji Facom (Japan) 
Development of computer systems for control 

Fujitsu (Singapore) 
Electronic parts (digital switching systems) 

Fujitsu Australia (AustraUa) 
Digital key telephones, digital PBXs 

Fujitsu Automation (Japan) 
Automation equipment 

Fujitsu Buhin (Japan) 
Electronic parts 

Fujitsu Component (Malaysia) 
Electronic parts (relays, keyboards, connectors) 

Fujitsu Computer Technology (Japan) 
Development of LSIs, software for infonnation 
processing equipment 

Fujitsu Denso (Japan) 
Communications/electronic equipment 

Fujitsu General (Japan) 
Home electric appliances, communications 
equipment, data processing equipment 

Fujitsu Isotec (Japan) 
Peripherals 

Fujitsu Kasei (Japan) 
Plastic products for communications equipment 

Fujitsu Kiden (Japan) 
Data processing equipment, indicators, molds 

Fujitsu Microelectronics Asia (Singapore) 
Semiconductor devices (plans IMB DRAM 
production) 

Fujitsu Microelectronics (Malaysia) 
MOS memories, linear ICs, standard logic 

Fujitsu Miyagi Electronics (Japan) 
Semiconductor devices 

Fujitsu Peripherals (Japan) 
Peripherals 

Fujitsu TEN (Japan) 
Car radios, stereos 

Fujitsu Thailand (Thailand) 
Magnetic disk drive heads, magnetic heads for 
printers 

Fujitsu Tohoku Electronics (Japan) 
Semiconductor devices 

Fujitsu VLSI (Japan) 
Development of semiconductor devices 

Fujitsu Yamanashi Electronics (Japan) 
Semiconductor devices 

Hasegawa Electric (Japan) 
Communications equipment 

K}rushu Fujitsu Electronics (Japan) 
Semiconductor devices 

Nihon Dengyon (Japan) 
Radio and digital commimications equipment 

PFU Ltd. (Japan) 
Microcomputers, peripherals 

Shinano Fujitsu (Japan) 
Electronic parts 

©1990 Dataquest Incorporated SCA 
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Shinko Electric Industries (Japan) 
Semiconductor parts 

Takamisawa Electric (Japan) 
Switching systems, parts 

Towa Electron (Japan) 
Capacitors, hybrid ICs 

Yamagata Fujitsu (Japan) 
Peripherals 

SUBSIDIARIES 

North America 

Fujitsu America, Inc. (United States) 
Fujitsu Business Communication Systems Inc. 

(United States) 
Fujitsu Canada, Inc. (Canada) 
laijitsu Component of America, Inc. (United States) 
Fujitsu Customer Service of Amoica, Inc. (United 

States) 
Fujitsu Imaging Systems of America, Inc. (United 

States) 
Fujitsu Microelectronics, Inc. (United States) 
Fujitsu Microsystems of America, Inc. (United States) 
Fujitsu Network Switching of America, Inc. (United 

States) 
Fujitsu Systems of America, Inc. (United States) 
Fujitsu Systems Engineering of America, Inc. (United 

States) 
Latelligensor, Inc. (United States) 
Intellistor, Inc. (Canada) 

Europe 

Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 
Fujitsu 

Deutschland GmbH (Germany) 
Espana SA. (Spain) 
Europe Ltd. (England) 
Finance (U.K.) Pic (United Kingdom) 
International Hnance B.V. (Netherlands) 
Italia S.p.A. (Italy) 
Microelectronics Ireland Ltd. (Ireland) 
Microdectronics Italia Sxi. (Italy) 
Microelectronics Ltd. (England) 
Mikroelektronik GmbH (Germany) 
Nordic AB (Sweden) 

AsialPacific 

Fuji Electrochemical Co. Ltd. (Japan) 
Fujitsu (Singapore) Pte. Ltd. (Singqxne) 
Fujitsu (Thailand) Co. Ltd (Thailand) 
Fujitsu Advanced Printing aiid Publishing Co. Ltd. 

(Japan) 

Fujitsu Aichi Engineering Limited (Japan) 
Fujitsu Australia Ltd. (Australia) 
Fujitsu Australia Software Technology Pty. Ltd. 

(Australia) 
Fujitsu Australia Wholesale Pty. Ltd. (Australia) 
Fujitsu Automation Limited (Japan) 
Fujitsu Basic Software Corporation (Japan) 
Fujitsu Buhin Limited (Japan) 
Fujitsu Business Systems Limited (Japan) 
Fujitsu Component (Malaysia) Sdn. Bhd. (Malaysia) 
Fujitsu Dai-ichi Communication Software Limited 

(Japan) 
Fujitsu Dai-ichi System Engineering Limited (Japan) 
Fujitsu Denso Ltd. (Japan) 
Fujitsu Digital Technology Limited (Japan) 
Fujitsu Distribution Systems Engineering Limited 

(Japan) 
Fujitsu Documents Service Limited (Japan) 
Fujitsu Electronics (Singapore) Pte. Ltd. (Singapore) 
Fujitsu FACOM Information Processing Corporation 

(Japan) 
Fujitsu Financial Information Systems Limited 

(Japan) 
Fujitsu Financial Systems Engineering Limited 

(Japan) 
Fujitsu Fudosan Ltd. (Japan) 
Fujitsu Hong Kong Ltd. (Hong Kong) 
Fujitsu Isotec Limited (Japan) 
Fujitsu Kansai Communication Systems Limited 

(Japan) 
Fujitsu Kansai System Engineering Limited (Japan) 
Fujitsu Kasei Ltd. (Japan) 
Fujitsu Keihin Systems Engineering Limited (Japan) 
Fujitsu Kiden Ltd. (Japan) 
Fujitsu Korea Ltd. (Korea) 
Fujitsu Kosan Lunited (Japan) 
Fujitsu Kyushu Communication Systems Limited 

(Japan) 
Fujitsu Kyushu Systems Engineering Ltd. (Japan) 
Fujitsu Laboratories Ltd. (Japan) 
Fujitsu Logistics Limited (Japan) 
Fujitsu Microcoiiq>uter Systems Limited (Japan) 
Fujitsu Microdevices Ltd. (Japan) 
Fujitsu Microelectronics Asia Pte. Ltd. (Singapore) 
Fujitsu Microelectronics (Malaysia) Sdn. Bhd. 

(Malaysia) 
Fujitsu Microelectronics Pacific Asia Ltd. (Hong 

Kong) 
Fujitsu Minami-Kyushu Systems Engineering Limited 

(Japan) 
Fujitsu Miyagi Elec&Dnics Ltd. (Japan) 
Fujitsu Nagano Systems Engineering Limited (Japan) 
Fujitsu Network Engineering Limited (Japan) 
Fujitsu New Zealand Holdings Ltd. (New Zealand) 
Fujitsu New Zealand Ltd. (New Zealand) 
Fujitsu OA Limited (Japan) 
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Fujitsu Office Machines Limited (Japan) 
Fujitsu Oita Software Laboratories Limited (Japan) 
Fujitsu Peripherals Limited (Japan) 
Fujitsu Program Laboratories Limited (Japan) 
Fujitsu Shikoku Infortec Limited (Japan) 
Fujitsu Shizuoka Engineering Limited (Japan) 
Fujitsu Sinter Limited (Japan) 
Fujitsu Social Science Laboratory Limited (Japan) 
Fujitsu Social Systems Engineering Limited (Japan) 
Fujitsu Supplies Limited (Japan) 
Fujitsu System Integration Laboratories Ltd. (Japan) 
Fujitsu TEN Limited (Japan) 
Fujitsu Technosystems Limited (Japan) 
Fujitsu Tohoku Electronics Ltd. (Japan) 
Fujitsu Tohoku Systems Engineering Limited (Japan) 
Fujitsu Tokia Systems Engineering Limited (Japan) 
Fujitsu Trading Ltd. (Japan) 
Fujitsu VLSI Limited (Japan) 
Fujitsu Yamanashi Electronics Limited (Japan) 
Gunma Fujitsu Limited (Japan) 
Hasegawa Electric Co. Ltd. (Japan) 
Ishikawa Fujitsu Software Limited (Japan) 
Iwaka Densi Ltd. (Japan) 
Kyushu Fujitsu Electronics Ltd. (Japan) 
Nihon Dengyo Limited (Japan) 
Okinawa Fujitsu Systems Engineering Ltd. (Japan) 
PFU Limited (Japan) 
Shinano Fujitsu Ltd. (Japan) 
Shinko Electric Industries Co. Ltd. (Japan) 
Ten Onkyo Ltd. (Japan) 
Totalizator Engineering Limited (Japan) 
Yamagata Fujitsu Limited (Japan) 
ROW 
Fujitsu de Brasil Limitada (Brazil) 
Fujitsu Vitonia Computadores e Servicos Ltda 

CBrazU) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Novell K.K. 
A joint marketing venture to sell Netware products 
in Japan was formed with Novell and six partners, 
Fujitsu being one of them. 

Isuzu 
The two companies have formed an automotive 
electronics venture and cunendy are atten^ting to 
get General Motors to join. 

Matsushita 
The companies have set up an OEM agreement 
whereby Fujitsu will receive the M550 and M600 
series of 32-bit desktop personal computers &om 
Matsushita and will give Matsushita its high-end 
laptop and desktop 32-bit PCs. 

Poquet Computer 
Fujitsu will produce and market Poquet Com
puter's pocket-sized computer under license. The 
companies wHl build a joint plant in Japan and 
Fujitsu will sell the computer worldwide. 

Nokia Data Systems Oy 
An agreement has been made whereby Nokia will 
OEM digital PBX systems (the F-620 and F-640) 
for Fujitsu. 

Matsushita Electric Industrial 
The two companies plan to strengthen their busi
ness relationship by mutually supplying their com
puters on an OEM basis. 

UNIX International 
Fujitsu has joined a new marketing group compris
ing 21 other higih-tech companies. The group will 
promote UNIX's System V release 4 and further 
standard developments. 

Molecular Design Ltd. and IBM 
Fujitsu has formed a relationship with the two 
companies to ensure that Molecular Design soft
ware for managing and communicating scientific 
information will run on their computers. 

Mitsui Bank Research Institute 
The two companies have agreed to establish a 
system consulting service. 

MEDIAGENIC 
MEDIAGENIC has agreed to develop entertain
ment software for die Fujitsu FM TOWNS. 

Daisy/Cadnetix Inc. 
The companies jointly produced an ASIC design 
kit developed for the DAZIX design environment 
on the Sun-4 family of workstations running on 
UNIX. 

Vitesse Semiconductor Corporation 
The companies have entered into an alternated 
source agreement with regard to \^tesse's Fury 
gallium arsenide (GaAs) VLSI gate-array family. 

1989 

Japan Tobacco Inc. 
Fujitsu formed a tie-up agreement with Japan 
Tobacco whereby Fujitsu will market two of Japan 
Tobacco's software modules. 
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The Australian National University in Canberra 
The two organizations signed an R&D agreement 
for two three-year projects. One project is to 
develop a small image processing system; the other 
is to develop software for parallel processors. 

Vitesse Semiconductor 
The two agreed to jointly develop GaAs gate 
arrays. 

Southern New England Telecommunications 
Systems 

Southern New England Telecommunications 
agreed to market Fujitsu's ISDN telecommuni
cations equipment in the United States on an 
exclusive basis. Hie list of products includes digi
tal telephones and terminal adapters. 

NTT Data Communications Systems 
The two companies will jointly market their 
respective logic chip design software products as a 
total CAE design system. 

Sony 
The two companies jointly developed a trial com
mon rule to develop CD-ROM XA software for 
their personal computes. 

BeU Atlantic Optical Network (SONET) 
Fujitsu agreed to sell Bell Atlantic's transmission 
products under a two-year, $2 million contract 
Fujitsu will provide its FLM 50/150 Fiber LOOP 
Multiplexer for deployment in Bell Atlantic areas. 

Poquet Computer Corporate 
An agreement provides Poquet widi funding and 
credit guarantees; the conq>anies made a coopera
tive technology agreement allowing for mutual 
adaptation of technologies and joint development 
of new technology. 

Sun Microsystems 
Sun and Fujitsu will jointly develop a hig(h-speed 
RISC chip. 

1988 

Telecom Australia 
Telecom Australia agreed to sell Fujitsu's digital 
PBXs in Australia; the companies established a 
sales joint-venture. Information Switching 
Technology. 

Daisy Systems 
Fujitsu's FAME was made available on Daisy's 
Advansys Series of CAD/CAE systems. 

Hitachi 
The two companies agreed to cooperate on the 
development of a 32-bit MPU and peripheral LSI 
family based on TRON architecture. 

1987 

Texas Instruments 
The two companies signed a semiconductor device 
cross-licensing agreement 

Motorola 
Tlie two companies signed a semiconductor device 
cross-licensing agreement 

Hyundai Electronics Industries 
The two companies signed a facsimile licensing 
agreement 

Fujian Province, PRC 
Software for digital switching systems will be 
developed under a joint venture. 

MERGERS AND ACQUISITIONS 

ICL, Ltd. 
Fujitsu purchased 80 percent of ICL, a subsidiary 
of STC Pic. The merger increases Fujitsu's globid 
presence and makes it the second largest computer 
manufocturer in the world. 

KEY OFFICERS 

Takuma Yamamoto 
President 

Matami Yasufuku 
Executive vice president 

Kazuo Watanabe 
Executive director 

Mamoru Mitsugi 
Executive director 

Yusaku Onaga 
Executive director 

Akira Ohguro 
Executive director 

Mikio Ohtsuki 
Executive director 

Tadashi Sekizawa 
Executive director 

Mutujiro Shiromizup 
Executive director 
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PRINCIPAL INVESTORS FOUNDERS 

Fuji Electric—14.3 percent Information is not available. 
Asahi Mutual Life Insurance—6.9 percent 
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Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Cuirent Assets 
Cash 
Receivables 
Marketable Secuiities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-J^anese Revenue 

Cost of Sales 
R&D Expense 
SG&A Expmse 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate ( U S $ 1 ^ 

1985 

$3,877 
654 

1,515 
149 

1,451 
108 

$2,043 
$1,146 

$7,066 

$2,922 
$1,037 

$609 

$4,567 

$2,499 
1,182 

37 
1,280 

$7,066 

1985 

$6,415 
4,687 
1,728 

$3,939 
$545 

$1,133 
$1,998 

$734 
11.43 
$366 

1,299.5 

$64.70 
$9.00 
$1.92 

¥243.53 

1986 

$4,555 
660 

1,888 
65 

1,763 
179 

$2,504 
$1,400 

$8,459 

$3,211 
$1,609 

$763 

$5,583 

$2,876 
1,348 

46 
1,482 

$8,459 

1986 

$7,646 
5,833 
1,813 

$5,156 
$710 

$14,010 
$1,559 

$230 
3.01 

$176 
1,438.6 

$25.40 
$8.00 
$2.00 

¥221.26 

1987 

$7,035 
1,125 
2,903 

137 
2,562 

307 
$3,424 
$2,067 

$12,526 

$4,991 
$2,117 
$1,153 

$8,261 

$4,265 
2,115 

71 
2,080 

$12,526 

1987 

$11,218 
8,756 
2,461 

$7,728 
$1,043 
$2,057 
$1,964 

$301 
2.68 
$135 

1,593.3 

$13.40 
$8.00 
$2.68 

¥159.51 

1988 

$9,818 
1,764 
3,644 

648 
3,353 

408 
$4,288 
$2,677 

$16,783 

$7,058 
$2,185 
$1,548 

$10,792 

$5,992 
3,364 

92 
2,536 

$16,783 

1988 

$14,829 
11,550 
3,279 

$9,702 
$1,377 
$2,883 
$3,161 

$768 
5.18 
$305 

1,710.0 

$23.50 
$8.00 
$3.50 

¥138.02 

1989 

$11,369 
2,379 
4,615 

189 
3,734 

452 
$5,481 . 
$3,617 

$20,467 

$8,581 
$2,467 
$1,924 

$12,973 

$7,495 
4,252 

110 
3,133 

$20,467 

1989 

$18,616 
14,496 
4,120 

$11,914 
$1,925 
$3,328 
$4,167 
$1,210 

6.50 
$545 

1,760.1 

$36.80 
$9.00 
$4.26 

¥128.25 

Somce: Fnjitsn Limited 
Anmial Repoits and Fknms 10-K 
Dataquest (1990) 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of Yen, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Seciirities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

¥944,189 ¥1,007,841 ¥1,122,175 ¥1,355,124 ¥1,458,057 
159,225 146,000 179,409 243,492 305,166 
368,821 417,806 463,150 503,035 591,815 
36,374 

353,394 
26,375 

¥497,449 
¥279,007 

14,399 
390,103 

39,533 
¥554,082 
¥309,808 

21,863 
408,718 

49,035 
¥546,233 
¥329,779 

89,402 
462,869 

56,326 
¥591,921 
¥369,549 

24,219 
478,840 

58,017 
¥702,988 
¥463,882 

¥1,720,645 ¥1,871,731 ¥1,998,187 ¥2,316,594 ¥2,624,927 

¥711,485 
¥252,484 
¥148,209 

¥710,479 
¥356,051 
¥168,862 

¥796,143 
¥337,660 
¥183,980 

¥974,268 
¥301,618 
¥213,685 

¥1,100,577 
¥316,395 
¥246,778 

¥1,112,178 ¥1,235,392 ¥1,317,783 ¥1,489,571 ¥1,663,750 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D E:q)ense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margm (%) 
Net Income 
Shares Outstanding, Milhons 

¥608,467 
287,824 

8,929 
311,714 

¥1,720,645 

1985 

¥1,562,260 
1,141,387 
420,872.8 
¥959,282 
¥132,708 
¥275,791 
¥486,471 
¥178,635 

11.43 
¥89,028 
1,299.5 

¥636,339 
298,187 

10,153 
327.999 

¥1,871,731 

1986 

¥1,691,826 
1,290,694 
401,131.9 

¥1,140,728 
¥157,028 

¥3,099,940 
¥344,903 
¥50,920 

3.01 
¥38,926 
1,438.6 

¥680,404 
337,308 

11,359 
331,737 

¥1,998,187 

1987 

¥1,789,417 
1,396,819 
392,598.1 

¥1,232,722 
¥166,342 
¥328,184 
¥313,330 

¥48,012 
2.68 

¥21,609 
1,593.3 

¥827,023 
464,365 

12,659 
349,999 

¥2,316,594 

1988 

¥2,046,802 
1,594,254 
452,547.9 

¥1,339,183 
¥190,130 
¥397,968 
¥436,354 
¥106,048 

5.18 
¥42,115 
1,710.0 

¥961,177 
545,369 

14,050 
401,758 

¥2,624,927 

1989 

¥2,387,442 
1,859,101 
528,340.9 

¥1,527,908 
¥246,906 
¥426,779 
¥534,447 
¥155,152 

6.50 
¥69,948 
1,760.1 

Per Share Data 
Earnings 
Dividend 
Book Value 

¥64.70 
¥9.00 

¥468.23 

¥25.40 
¥8.00 

¥442.33 

¥13.40 
¥8.00 

¥427.04 

¥23.50 
¥8.00 

¥483.64 

¥36.80 
¥9.00 

¥546.09 
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# 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Tunes) 
Quick (Tunes) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$l=&yen) 

1985 

1.33 
0.83 

81.75 
116.93 
182.78 

5.63 
16.22 
5.70 

8.49 
31.14 

74,187 
¥21,058 

28.27 
¥243.53 

1986 

1.42 
0.87 

87.07 
111.65 
194.14 

2.17 
6.25 
2.30 

9.28 
20.39 

84,277 
¥20,075 

18.43 
¥221.26 

1987 

1.41 
0.90 

80.28 
117.01 
193.68 

1.12 
3.28 
1.21 

9.30 
17.51 

89,293 
«0,040 

15.68 
¥159.51 

1988 

1.39 
0.92 

71.57 
117.80 
180.11 

1.95 
5.59 
2.06 

9.29 
21.32 

94,825 
¥21,585 

18.84 
¥138.02 

1989 

1.32 
0.89 

73.14 
114.50 
173.10 

2.83 
7.82 
2.93 

10.34 
22.39 

104,503 
¥22,846 

20.36 
¥128.25 

Somce: Fajitsa Timitcd 
Ammal Reports and Fbnns 10-K 
Dataqaest (1990) 
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International Business Machines Corporation 
Corporate Headquarters 

Old Orchard Road 
Armonk, New York 10504 
Telephone: (914) 765-1900 

Fax: (914) 765-4190, 765-4191 
Dun's Number: 00-136-8083 

Date Founded: 1911 

CORPORATE STRATEGIC DIRECTION 

International Business Machines Corporation (IBM) 
was incorporated in New York State in June 1911 as 
the Computing-Tabulating-Recording Company, a 
consolidation of four companies. In 1924, the Com
pany merged with International Business Machines 
Corporation and assumed that company's name. 
Today it is the world's largest manufacturer of data 
processing machines and information-handling 
systems. 

Acknowledged as the largest computer systems ven
dor in the world, IBM designs, manufactures, sells, 
and supports an array of information processing sys
tems. IBM's product line includes the following: 

Mainframes 
Superminicomputers 
Mini- and microcomputers 
Workstations 
Personal computers 
Systems software 
Display terminals 
Computer storage devices 
Communication systems 
Printers 
Typewriters 
Educational and training materials 
Related supplies and services 

In addition to these products, IBM is a major systems 
integration vendor, offering clients complete solutions 
to information processing needs. 

During the past several years, IBM has been undergo
ing a number of changes to compensate for shifts in 
market conditions and user demand. IBM has 
trimmed employee and administrative costs and sold 

off several subsidiaries to concentrate on its core 
businesses whereby it can control costs through econ
omies of scale. This activity supports IBM's strategy 
of becoming a leaner and more responsive organiza
tion. Since 1988, IBM has reduced its work force by 
50,000. With just over 383,000 employees at the end 
of fiscal 1989, IBM expects further reductions of up 
to 10,000 during 1990. 

A major element of IBM's restructuring has been to 
flatten and streamline the organization. As a result, 
IBM has set up seven lines of business (LX>Bs) to 
sin^liiy the decision-making process and increase 
responsiveness to its clients' needs. Each LOB is 
responsible for developing and manufacturing product 
and services for its customers. IBM has also been 
working to push decision-making responsibility down 
to the branch level in an effort to stimulate independ
ence and an entrepreneurial spirit. 

Anodier part of IBM's "reshaping" involves redirect
ing resources. IBM eliminated nearly 20 percent of its 
overiiead jobs and switched nearly 30,000 positions 
to operations such as sales, systems engineering, and 
programming. At the end of 1989, IBM had increased 
Has number of employees in software development to 
35,000 and increased the number of worldwide sales 
and maricedng employees to over 70,000. IBM le-
stractured its marketing education program to better 
address customer needs and to sharpen the focus on 
industry specialization. Technical support was 
enhanced by redeploying engineers and product 
developers from IBM labs to branch offices world
wide to assist in analyzing and solving customer 
problems. 

IBM anticipates that the information systems markets 
wiU become more software and service oriented and 
intends to increase its investments in these areas. Its 
five-year plan is to have a revenue spUt of approxi
mately 60 to 40, emphasizing software over 
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hardware. Editing 1989, IBM developed equity-based 
strategic alliances with over 30 software companies in 
order to provide improved software applications for 
its customers. The Company also consoUdated several 
manufacturing plants and redirected the activities of 
some of its development laboratories to respond to 
increased demand for software and services. 

Although IBM maintains its number-one ranking in 
most of the industries that Dataquest follows, its 
earnings continue to slow. IBM's total revenue for 
1989 increased only 5.1 percent over 1988 levels to 
$62,7 billion,* despite increased sales. Net earnings 
for the year ended December 31, 1989, were 
$3.8 billion con^ared witii $5.8 billion in 1988. 
Growth continued stronger in non-US sales, up 
7,6 percent from 1988 levels to $37 billion. Sales in 
Europe remain strong, accounting for over 60 percent 
of IBM's non-US revenue in 1989. 

A portion of IBM's earnings loss can be attributed to 
its ongoing restructuring of US business, which 
resulted in a $2.4 billion charge during the fotirth 
quarter of 1989. IBM also increased operating lease 
activity, which contributed to lower earnings for 1989 
but should result in increased rental revenue in the 
future. The Company eitipects its expense-cutting 
measuies and restructuring to result in a $1 billion 
expense reduction in 1990. 

IBM's computer product lines were the revenue lead
ers in 1989. The 3090 mainframe, AS/400 tninicom-
puter, and PS/2 personal computer lines achieved 
double-digit revenue growth in 1989, according to 
IBM In the business marke^lace, the Company 
maintained its first-place ranking (based on revenue) 
accxirding to Dataquest estimates. In the multiuser 
micro- and minicomputer markets, Dataquest ranked 
IBM tiiinl in 1989, behind Unisys and NEC. In the 
personal computer market, Dataquest estiioates IBM's 
revenue marloBt share to be 14 percent, remaining the 
world leader. 

More detailed infonnatiQn is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution chaimel. 
Table 4, a comprehensive financial statement, is at the 
end of this profile. 

*A]1 dollar amoonts aie in US dollais. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

The structure of IBM's seven LOBs are shown 
below: 

• Personal Systems—Desktop systems, typewriters, 
displays, printers 

• Application Business Systems—^Midrange systems, 
storage devices 

• Enterprise Systems—^All systein/370 products, 
high-volume printers, storage subsystems 

• Technology Products—^Worldwide development 
and US manufacturing of logic and memory tech
nology and the electronic packaging used through
out the IBM product line 

• Communication Systems—Communication 
products, information network services 

• Programming Systems—Development of data 
management and application development 
software, development and implementation of 
SAA 

• US Marketing and Services—Marketing, customer 
service, systems integration 

Material overlaps and interdependencies exist among 
IBM's operating units, and, therefore, the information 
may not be indicative of the financial results or 
investments in the reported area if they were indepen
dent organizations. 

IBM classifies its revenue-producing business into 
two main segments, Information Technology (IT) and 
Federal Systems. Federal Systrans consists of special
ized infotmation technology products and services 
primarily for Has United States defense, space, and 
other government agencies. 

Over 90 percent of IBM's consolidated revenue 
comes from its Information Technology segment The 
IT segment is made up of Processors, defined as 
user-programmable equipment having the capability 
of manipulating data arithmetically or. logically and 
making calculations in a manner direcdy addressable 
by die user through the operation of a stored program. 
llie second classification under IT is Workstations, 
which IBM defines as personal systems, typewriters, 
and other display-based terminals. The remaining cat
egories in the r r segment are Peripherals, including 
printers, storage, and telecommunications devices; 
Software, both applications and systems software; 
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Maintenance Services; and "Other," which consists 
mainly of customer solution services, financing reve
nue, and supplies. 

The following hsts Dataquest's industry segmentation 
of IBM's product lines: 

• Microcomputer system for PC hardware and 
software 

• Business computer systems, consisting of main
frame, midrange, supermini and minicomputers for 
business applications 

• Technical computers, technical workstations, and 
supercomputers 

• Telecommimications, consisting of communica
tions controllers, networking and telecommunica
tions products 

• Display terminals, electronic printers, and 
computer storage are considered separately by 
Dataquest industry services 

Microcomputer Systems 

IBM remained the number-one seller of personal 
computers for 1989. Strong sales of its PS/2 products 
boosted IBM's revenue despite a sagging market 
Dataquest estimates the Company's worldwide 
market share to be 11 percent on units shipped, 
14 percent on revenue. In the US market, IBM 
regained its first-place title, taken over by Apple in 
1988, with a 14 percent unit market share and 
18 percent revenue market share. This gain is an 
increase over 1988 levels of 12.4 percent and 
15.7 percent, respectively. It is significant because 
overall revenue for the PC market in the United 
States were lower for 1989 than the previous year. 

In the European maiket, IBM retained its number-
one ranking overall with a 1989 market share of 
15.9 percent based on Dataquest's estimates. In the 
business applications maritet segment, IBM's market 
share dropped slightly to 19.7 percent in 1989, down 
fixjm 20.6 percent in 1988. The Company is woridng 
to strengthen sales and distribution in Europe, 
evidenced by the introduction of IBM Systems 
Centers for PCs during the summer of 1989. These 
centers represent the highest-qualified IBM dealers 
throughout Europe. The Systems Centers will provide 
a greater level of technical knowledge and enhanced 
sales and service capabilities to better respond to the 
needs of IBM's European client base. 

During 1989, IBM annoimced several new offerings 
to its PS/2 line, including die transportable model 
P70/386. Ehning the fourth quarter of 1989, IBM was 
the first vendor to offer products based on Intel's i486 

processor. In February 1990, IBM signed an agree
ment with NeXT Computer Inc. to provide the 
NeXTStep graphical user interface on PS/2 models. 
In May 1990, it introduced the PS/2 Model 80, an 
80386-based file server, providing greater storage and 
output capacity in a desktop system. IBM also main
tains its commitment to the Open Software Founda
tion (OSF) and plans to have an OSF/1-compliant 
product available for the PS/2 by 1991. 

Business Computers 

IBM remains the number-one manufacturer and sup-
pher in die business computer marketplace. Accord
ing to Dataquest's Business Computer Systems Indus
try Service newsletter 1990-8 entitled, "Business 
Computer Systems: The 1989 Market in Review": 
"What saved the day for the business computer 
market was the popularity of IBM's AS/400 The 
AS/400 last year accounted for the bulk of the 
business systems' revenue growth." 

Mainframes 

In the business mainframe segment, technological 
hitches within IBM contributed to the market's slug
gish growth rate of 3.3 percent Delayed deUveries of 
IBM's newly announced 3090S series processors and 
3390 disk drives contributed to the slight erosion of 
IBM's worldwide mainframe factory revenue market 
share for 1989, an estimated 53.7 percent, down from 
54.2 percent in 1988. Dataquest believes that sales in 
the mainframe segment of the market will continue to 
slow as users await the introduction of IBM's Simmiit 
product slated for 1991. 

Superminicomputers 

In 1989, the superminicomputer market experienced 
strong growth over 1988 levels due to the success of 
the AS/400 line. IBM's revenue market share in diis 
market segment for 1989 is estimated to be 62 per
cent Dataquest analysts believe that 1990 sales of the 
AS/400 product will slow as upgrade and replacement 
demand is filled. In February 1990, IBM announced 
three new models to fill out die low-end of die 
AS/400 line. These models, the CIO, C20, and C30, 
provide increased memory and faster access times 
than previously available in the BIO and B20 AS/400 
models. 
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In March 1990, IBM aonoimced three new versions 
to its 9370 product Une, Models 10, 12, and 14. 
Based on an Intel 80386 microprocessor and IBM's 
Micro Chaimel Architecture, these models were 
developed to fill the need for an entry-level version of 
the 9370. These new models also provide a link 
between the PS/2 and 9370 product lines. 

In November 1989, IBM and Lockheed announced 
that IBM would be purchasing CADAM, a subsidiary 
of Lockheed and a major suppUer of CAD/CAM 
software to IBM. CADAM will be positioned as a 
wholly owned subsidiary reporting to IBM's Indus
trial Systems sector, in parallel with IBM's own 
CAD/CAM/CIM marketing group. 

Mini- and Microcomputers 

The minicomputer and microcomputer markets con
tinued to be very competitive in 1989. Dataquest 
estimates IBM's revenue market share to be 
14.4 percent for 1989, behind Unisys and NEC. PCs, 
supeiminis, and workstations continued to encroach 
upon the minicomputer market, contributing to an 
overall revenue market decline of 38 percent in 1989. 

Technical Computing 

Dataquest ranks IBM second in the worldwide super-
computing market, based on estimated sales of 
$299 million. Internal conflicts at Cray Research, and 
the departure of ETA, Evans and Sutherland, SCS, 
and other supercomputer vendors from the market, 
contributed to IBM's increased sales in 1989. 
Dataquest believes that the high-end IBM 3090/vf 
line has become a significant contender in die cor
porate supercomputing market The success of IBM 
indicates that supercomputing is gaining acceptance 
in the industrial cnviroiunent and that there is strong 
potential for future growth in the corporate supercom
puting market 

An important event in the workstation market was 
IBM's introduction of &c RISC System/6000 series 
in February 1990. The RS/6000 series consists of 
nine models with CPU performances ranging from 
27.5 to 41.1 mips. Using IBM's proprietary RISC 
microprocessor and the AIX version of the UNIX 
operating system, this new product line has an 
impressive price/performance ratio and an unproved 
number of software applications in comparison with 
the RT product. Although IBM entered the technical 
workstation market late in the game, Dataquest 
believes that there is enough growth potential for 
IBM to capture a sizable portion of the market 

CAD/CAM 

IBM remains number one in the CAD/CAM/CAE 
market for 1989. Dataquest estimates IBM's revenue 
market share at 13.9 percent worldwide. The stron
gest growth in the PC CAD market in 1989 remained 
in high-end systems. 

Another major announcement in 1989 was IBM's 
introduction of CIM Advantage, a comprehensive 
approach to computer-integrated manufacturing. The 
offering comprises over 50 hardware and software 
products that integrate design, engineering, produc
tion planning, and plant operations with business 
planning, marketing, and distribution. 

Display Terminals 

Dataquest estimates IBM's total worldwide market 
share to be approximately 27 percent for 1989. Over
all growth in the display terminals market remained 
relatively flat for the year. 

Display terminal product highlights for 1989 include 
IBM's introduction of the InfoWindow fanuly of 
display terminals, the 3151 ASCII display stations, 
and two new 5250 twin-ax terminals—the 3476 and 
3477. In May 1989, IBM announced nine new 
models of the 3174 Control unit, supporting its con
tinued dedication to the 3270 product line. In con
junction with its armouncement of flie RS/6000 work
station in February 1990, IBM entered the X Wmdow 
display market with its XStation 120. 

Computer Storj^e Industry 

One of the most significant armouncements in the 
computer storage market in 1989 was IBM's 
introduction in November of the long-awaited 3390 
Direct Access Storage Device (DASD). The 3390 is a 
14-inch rigid disk drive system that provides up to 
22.7-billion-byte capacity and 4.2MB-per-second 
transfer rate. IBM's 3390 is one of the fastest, largest-
capacity mainframe disk storage devices currently 
available. 

In October 1989, IBM's General Products Division 
announced die 3490 1/2-inch tape cartridge product 
The 3490 provides cartridge capacity of 200MB and a 
transfer rate of 3MB per second. At the same time, 
IBM aimounced the 9348 model, an open-reel, front-
loading drive that Dataquest believes will replace the 
older IBM 2440 model in the lineup of S/370 storage 
products. 

©1990 Dataquest Incorporated SCA 
0007327 



International Business Machines Corporation 

The 1/2-inch tape drive market experienced an overall 
decline in 1989; however, strong sales of 1/2-inch 
cartridge products kept IBM listed in the top three 
vendors with an estimated 7 percent revenue market 
share in 1989. Dataquest beUeves that the overall 
softening of this market is due to weakening sales of 
midrange computers and declining sales of 1/2-inch 
reel-to-reel drives, which are being replaced by 
1/2-inch cartridge products. 

In the PC storage markets, 1989 was a year of change 
for IBM. The Company moved from first place in the 
3.5-inch disk drive market to third, behind Seagate 
and Conner. Dataquest estimates IBM's share of this 
market at 19 percent in 1989, based on production of 
over 2.2 million units and estimated revenue of 
$640 million. According to Dataquest, in the 
5.25-inch disk drive market, IBM ranked fifth world
wide in 1989, with an estimated market share of 
4.7 percent 

In April 1989, IBM began marketing a 320MB, 
3.5-inch Winchester disk drive to OEM customers. 
Although the drive will be used in IBM systems, the 
move to market a leading-edge product to OEMs is 
highly significant because the company has not been 
a major player in the OEM channel. 

Office System Industry 

Although IBM's worldwide market share slipped 
from 43 percent in 1988 to 34 percent in 1989, it 
remained the leading proprietary integrated office 
systems (lOS) vendor in terms of licenses sold, 
according to Dataquest estimates. In the US market, 
IBM holds an estimated 36.5 percent share of propri
etary lOS software license shipments for 1989. IBM 
had strong sales of its lOS products in Europe, gar
nering an estimated 31 percent share of the maricet in 
1989. Increased sales of its AS/400 office package 
accounted for the majority of its revenue in the lOS 
market. 

On May 16, 19S9, IBM announced the components 
of its long-awaited Systems AppUcation Architecture 
(SAA) comphant office system called OfficeVision. 
OfficcVision is supported on IBM's MVS, VM, OS/ 
400, and OS/2 LAN. The LAN version uses 0X72 
Extended Edition to provide its graphical user inter
face, multitasking capabilities, and program-to-
program communications. Through OfficeVision, 
IBM will fulfill its SAA commitment to provide a 
consistent platform for the development of easy-to-
use, well-connected systems and applications. New in 
1990 is the February announcement of a Multimedia 
product for use with the PS/2 product line. 

Printers 

In the electronic printer market, 1989 was a year of 
significant activity for IBM, beginning with the 
introduction in January of the ProPrinter X24E and 
XL24E dot matrix printers as the successors to the 
X24 and XL24 models. In April, IBM introduced two 
new midrange page printers, the 3816 and 3825. The 
3816 has a print resolution of 240 dpi and rated 
printing speed of 24 ppm for letter-size paper. The 
3825 is a duplex laser printer rated at 58 ppm and 
designed for use with IBM's 30XX, 43XX, or 9370 
processors. In November, IBM introduced its duplex
ing version of the 3816 page printer, the 3816-OlD. 

During the second half of 1989, IBM announced the 
4019 laser printer, with a rated speed of 10 ppm. This 
was its first entry into the low-end page printer 
market. IBM followed witii the introduction in March 
1990 of the 4019 LaserPrinter E, a 5-ppm, entry-level 
version of the 4019 LaserPrinter, and availability of 
PostScript upgrades for both products. 

Although line, impact printer shipments were lower 
in 1989 than during the previous year, IBM main
tained its lead in the market. Dataquest estimates 
IBM's North American unit market share at approxi
mately 32 percent for 1989. IBM also remained one 
of the top five vendors of serial and page printers in 
1989. 

Software 

The emergence of the first of a series of products 
under IBM's Systems Application Architecture 
(SAA) occurred in 1989. The SAA stiategy was 
designed to provide users with a common interface 
and connectivity across all IBM operating environ
ments. This strategy is the cornerstone of IBM's 
product plans for the next decade. IBM will use SAA 
to integrate current product platforms with future 
products, unifying all software under a single 
architecture. 

Office'V ŝion, introduced in May, is the first applica
tion to incorporate the SAA guidelines. Another 
SAA-based product announced in 1989 was CIM 
Advantage, a family of products for use in manufac
turing operations. In November, IBM debuted the 
AD/Cyde product, a set of application development 
tools for use with the MVS systems environment that 
further supports the SAA framework. In addition, 
IBM's SAA standard has been endorsed by more tiian 
100 other software companies that have committed to 
developing products using the SAA guidelines. 
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IBM also strengthened its commitment to die Open 
Software Foimdation (OSF) and the UNIX operating 
system marketplace. In March, IBM began shipments 
of the AIX operating system on PS/2 products. IBM 
has also stepped up AIX development through its 
IBM business partners program. The announcement 
of the RS/6000 in February 1990 should erase any 
lingeiing doubts about IBM's commitment to UNIX. 

IBM increased investments in third-party software 
development, in continued support of its role as a 
leader in the software industry. As noted earlier, IBM 
made equity investments in over 30 software compa
nies during 1989. The Company continues to invest 
heavily in software development. By the end of 1990, 
IBM expects to have expanded development by 
59 percent over 1986 levels. Software sales accounted 
fox $8.4 bilUon in revenue for IBM in 1989— r̂oughly 
13 percent of total revenue for the year. 

Telecommunications 

IBM entered into the PBX manufacturing market with 
the purchase of ROLM, which turned out to be a 
money-losing operation. It solved this problem by 
aligning with Siemens in a joint venture. During 
1989, the Company completed flie sale of Rolm 
manufacturing and development activities to Siemens 
AG, A newly formed company, jointly owned by 
IBM and Siemens, will market and service Siemens 
telephones, switching systems, and other telecommu
nications products in the United States. IBM wiU also 
remarket Siemens telephone products in Europe and 
Australia. 

Semiconductors 

IQ October 1989, IBM opened the Advanced Semi
conductor Technology Center (ASTC) in East 
Fishkill, New York. This center will develop 
advanced chip technology for future IBM products. 
Motorola is participating in IBM's research on the use 
of X-ray lithography technology, which will be con
ducted at the ASTC facility. In March 1990, IBM 
entered into a joint agreement with Siemens to 
develop 64M DRAM technology. This research also 
will be carried out at the ASTC, utiUzing X-ray 
lithography technology. 

The year 1989 saw the launch of IBM's first products 
incotporating their proprietary RISC chips. IBM also 
began shipments of products utilizing its 4-miUion-bit 
memory chips. In addition, IBM has licensed its 4M 
DRAM technology to Micron Technology, Inc., to 
increase US-based supply of the semiconductor. 

Because IBM is not a merchant supplier of semicon
ductors, the total extent of IBM's semiconductor 
manufacturing is unknown. Dataquest estimates that 
IBM suppUes at least one-half of its own semiconduc
tor needs and would rank among the top three 
manufacturers worldwide. 

Further Information 

For further information about the Company's business 
segments, please contact the appropriate industry 
service. 
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Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

1985 

$50,056.0 
8.97 

$6,430.0 
12.85 

$4,723.0 
9.44 

405,535 
$123.43 

$6,555.0 
(0.41) 

1986 

$51,250.0 
2.39 

$4,620.0 
9.01 

$5,221.0 
10.19 

403,508 
$127.01 

$4,789.0 
(26.94) 

1987 

$54,217.0 
5.79 

$4,304.0 
7.94 

$5,434.0 
10.02 

389,348 
$139.25 

$5,258.0 
9.79 

1988 

$59,681.0 
10.08 

$5,390.0 
9.03 

$5,925.0 
9.93 

387,112 
$154.17 

$5,806.0 
10.42 

1989 

$62,710.0 
5.08 

$6,414.0 
10.23 

$6,827.0 
10.89 

383,220 
$163.64 

$3,758.0 
(35.27) 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$12,730.0 $15,213.0 $14,305.0 $20,462.0 
$950.0 $1,340.0 $877.0 $591.0 

Table 2 
Revenue by Geographic Region (Percent) 

Source: IBM 
Anmul Rqxirts 
Dataquest (1990) 

Region 

North America 
International 

1985 

56.96 
43.04 

1986 

49.49 
50.51 

1987 

45.99 
54.01 

1988 

42.43 
57.57 

1989 

43.11 
56.89 

Source: IBM 
Anmial Repents 

Table 3 
Revenue by Distribution Channel (Percent) 

Channel 1988* 1989* 

Direct Sales 
Indirect Sales 

VARs 
Dealers 

70.00 
30.00 
10.00 
20.00 

70.00 
30.00 
10.00 
20.00 

*Dataqaest estimate Somce: Dataquest (1990) 
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1989 SALES OFFICE LOCATIONS 

North America—280 
Japan—^Not available 
Europe—^Not available 
Asia/Pacific—^Not available 
ROW—Not available 

White Plains, New York 
Small and intermediate systems, general-purpose 
systems and related programming, direct access 
storage devices, typewriter printer copiers and 
associated supplies, logic memory, special 
semiconductor devices, and multilayer ceramics 

Europe 

Greenlock, Scotland 
Personal computers 

MANUFACTURING LOCATIONS 

North America 

Boca Raton, Florida 
PS/2 workstations, displays, printers, typewriters, 
publishing and consumer systems, and related 
operating systems software 

Boulder, Colorado 
PS/2 workstations, displays, printers, typewriters, 
publishing and consumer systems, and related 
operating systems software 

Charlotte, North Carolina 
Personal System/2 workstations, displays, printers, 
typewriters, publishing and consumer systems, and 
related operating systems software 

Danbury, Connecticut 
Circuit packaging, intermediate processors, and 
printers; develops programming systems 

Essex Junction, Vermont 
Major nuinufacturing facility; direct products not 
available 

HopeweU Junction, New York 
PS/2 workstations, displays, printers, typewriters, 
publishing and consumer systems, and related 
operating systems software 

Lexington, Kentucky 
Major manufacturing facility; direct products not 
available 

Raleigh, North Carolina 
Communications products and related operating 
systems software 

San Jose, California 
Electronic data processing systems, storage 
systems, mass storage systems, tape disk drive 
products 

Somers, New York 
Communications products and related operating 
systems software 

SUBSIDIARIES 

North America 

Canada Limited (Canada) 
IBM Americas/Far East Systems Corp. (United 

States) 
IBM Credit Corp. (United States) 
IBM Credit Leasing Corp. (United States) 
IBM Foreign Sales Corp. Ltd. (United States) 
IBM International Corp. (United States) 
IBM Roece Inc. (United States) 
IBM Southeast Asia Services Ltd. (United States) 
IBM World Trade Corp. (United States) 
IBM World Trade Europe/Middle East/Africa Corp. 

(United States) 
Satellite Transponder Leasing Corp. (United States) 
WTC Insurance Corp. Ltd. (United States) 

Japan 

IBM Japan Ltd. 
IBM World Trade Asia Corp. 

Europe 

Compagnie IBM France, S.A. (France) 
Companhia IBM Portugeuesa, S.A. (Portugal) 
IBM Danmark A/S (Denmark) 
IBM Deutschland GmbH (Netiierlands) 
IBM Distribution and Support, S.A. (Spain) 
IBM EuTOCOordination, S.A. (Spain) 
IBM Europe, S.A. (Spain) 
IBM HeUas Information Handling Systems S.A. 

(Spain) 
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IBM Ireland Ltd. (Ireland) 
IBM ItaUa Ltd. S.p.A. (Italy) 
IBM Latin American Region, S.A. (Spain) 
IBM Nederland, N.V. (Netherlands) 
IBM Oesterreich, Internationale Bueromaschinen 

Gessellschaft MbH (West Germany) 
IBM of Belgium S.A. (Belgium) 
IBM S.A.E. (Spain) 
IBM Svenska Aktiebolag (Sweden) 
IBM Switzerland (Switzerland) 
IBM Trade Development, S.A. (Spain) 
IBM United Kingdom Holdings Ltd. (United 

Kingdom) 
Oy IBM AB (Finland) 

Asia/Pacific 

IBM Austraha Ltd. (Australia) 
IBM China/Hong Kong Corp. (Hong Kong) 
IBM Korea, Inc. (Korea) 
IBM Korea Systems Corp. (Korea) 
IBM New Zealand, Ltd. (New Zealand) 
IBM Phihppines, Inc. (Philippines) 
IBM Singapore Pte. Ltd. (Singapore) 
IBM Taiwan Corp. (Taiwan) 
IBM Thailand Co. Ltd. (Thailand) 
Thai Systems Corp. Ltd. (Thailand) 

ROW 

IBM Argentina, S.A. (Argentina) 
IBM Bahamas Ltd. (Bahamas) 
IBM Brasil-Indtistria, Maquinas E Senricos Ltda. 

(Brazil) 
IBM De Bolivia, S.A. (Bolivia) 
IBM De Chile S.A.C. (Chile) 
IBM De Colombia, S.A. (Colombia) 
IBM De Costa Rica, S.A. (Costa Rica) 
IBM De Guatemala, S.A. (Guatemala) 
IBM De Honduras, S.A. (Honduras) 
IBM Del Ecuador, C.A. (Ecuador) 
IBM Del Peru, S.A. (Peru) 
IBM Del Uruguay, S.A. (Uruguay) 
IBM De Mexico, SA. (Mexico) 
IBM De Panama, S.A. (Panama) 
IBM De Venezuela, S.A. (Venezuela) 
IBM Israel Ltd. (Israel) 
IBM Turk Ltd. Sirketi (Turkey) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

7959 

Toshiba 
Joint venture to produce lightweight computer 
screens 

NCR 
MCA hcensing agreement 

Wang Laboratories 
MCA hcensing agreement 

Haushahn GmbH 
Developing automated tape drive library 

Samsung 
Patent cross-licensing agreement 

Baxter International 
Codeveloping computer products and services for 
the rapidly growing health-care information 
management market 

Motorola 
Joint development of a national X-ray Uthography 
program 

Micron Technology 
Licensed Micron's 4Mb DRAM technology 

Microsoft 
Codevek̂ sing an open indusby standard for multi
media personal computing systems 

Chips and Technologies 
Codeveloping and marketing chip sets that are 
used in busmasters and other Micro Chaimel 
adapter cards 

Intel 
Codeveloping and marketing Micro Channel 
chip sets 

Modicon 
Developmoit and marketing aUiance in which 
Modicon will support mutual development of 
products that move Modicon controller and com
munication products and IBM industrial computer 
products 

1988 

Siemens AG 
Joined forces to compete in the global PBX and 
private networidng markets (As a part of this 
agreement, IBM sold its ROLM subsidiary to 
Siemens.) 
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John F. Akers 
Chairman of the board, chief executive officer 

Jack D. Kuehler 
President 

C. Michael Armstrong 
Chairman of the board and president, WTC 

George H. Conrades 
Senior vice president 

Carl J. Conti 
Senior vice president and general manager, ES 

Terry R. Lautenbach 
Senior vice president and general manager, IBM 
US 

David E. McKinney 
Chairman, CEO, and president, E/MEA 

Frank A. Metz, Jr. 
Senior vice president. Corporate Finance and Plan
ning 

Patrick A. Toole 
Senior vice president 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Capital Stock 
Other Equity 
Retained Earnings 
Total Liabilities and 

Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

1985 

$26,070.0 
896.0 

10,566.0 
4,726.0 
8,579.0 
1,303.0 

$19,680.0 
$6,884.0 

$52,634.0 

$11,433.0 
$3,955.0 
$5,256.0 

$20,644.0 

$31,990.0 
0 

6,267.0 
(1,511.0) 
27,234.0 

$52,634.0 

1985 

$50,056.0 
28,511.0 
21.545.0 

$14,911.0 
$4,723.0 

$13,000.0 
$6,430.0 

$11,619.0 
23.21 
43.60 

$6,555.0 
614.0 

$10.67 
$4.40 

$52.10 

1986 

$27,749.0 
755.0 

10,825.0 
6,502.0 
8,039.0 
1,628.0 

$21,268.0 
$8,797.0 

$57,814.0 

$12,743.0 
$4,169.0 
$6,528.0 

$23,440.0 

$34,374.0 
0 

6,321.0 
219.0 

27,834.0 

$57,814.0 

1986 

$51,250.0 
25,362.0 
25,888.0 

$16,197.0 
$5,221.0 

$15,464.0 
$4,620.0 
$8,389.0 

16.37 
42.90 

K789.0 
612.8 

$7.81 
$4.40 

$56.09 

1987 

$31,020.0 
770.0 

13,849.0 
6,197.0 
8,645.0 
1,559.0 

$22,922.0 
$9,746.0 

$63,688.0 

$13,377.0 
$3,858.0 
$8,190.0 

$25,425.0 

$38,263.0 
0 

6,417.0 
2,830.0 

29,016.0 

$63,688.0 

1987 

$54,217.0 
24,937.0 
29,280.0 

$17,332.0 
$5,434.0 

$16,431.0 
$4,304.0 
$8,609.0 

15.88 
38.90 

$5,258.0 
602.9 

$8.72 
$4.40 

$63.46 

1988 

$35,343.0 
1,072.0 

18,100.0 
5,051.0 
9,565.0 
1,555.0 

$23,426.0 
$14,268.0 

$73,037.0 

$17,387.0 
$8,518.0 
$7,623.0 

$33,528.0 

$39,509.0 
0 

6,442.0 
1,917.0 

31,150.0 

$73,037.0 

1988 

$59,681.0 
25,320.0 
34,361.0 

$25,648.0 
$5,925.0 

$19,362.0 
$5,390.0 
$8,746.0 

14.65 
39.20 

$5,806.0 
592.4 

$9.27 
$4.40 

$66.69 

1989 

$35,875.0 
741.0 

20,164.0 
1,261.0 
9,463.0 
4,246.0 

$24,943.0 
$16,916.0 

$77,734.0 

$21,700.0 
$10,825.0 
$6,700.0 

$39,225.0 

$38,509.0 
0 

6,341.0 
1,691.0 

30,477.0 

$77,734.0 

1989 

$62,710.0 
31,480 
31,230 

$27,701.0 
$6,827.0 

$21,289.0 
$6,414.0 
$6,893.0 

10.99 
43.4 

$3,758.0 
581.1 

$6.47 
$4.73 

$66.27 
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International Business Machines Corporation 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Hmes) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current LiabUities^uity (%) 
Total Liabilities/Equity (%) 
Profitability (%) 

Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

2.28 
1.53 

61.52 
35.74 
64.53 

13.74 
22.42 
13.10 

9.44 
12.85 

405,535 
$123.43 

12.22 

1986 

2.18 
1.55 

61.87 
37.07 
68.19 

8.67 
14.43 
9.34 

10.19 
9.01 

403,508 
$127.01 

7.99 

1987 

2.32 
1.67 

59.91 
34.96 
66.45 

8.66 
14.48 
9.70 

10.02 
7.94 

389,348 
$139.25 

6.76 

1988 

2.03 
1.48 

59.29 
44.01 
84.86 

8.49 
14.93 
9.73 

9.93 
9.03 

387,112 
$154.17 

7.38 

1989 

1.65 
1.22 

64.77 
56.35 

101.86 

4.99 
9.63 
5.99 

10.89 
10.23 

383,220 
$163.64 

32.09 

Souice: IBM 
Ammal Reports 
Dataqaest (1990) 
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k Kyocera Corporation 
5-22 Kitainoue-cho Higashino 

Yamashina-ku, Kyoto 607 Japan 
Telephone: (075) 592-3851 

Fax: (075) 501-6536 
Dun's Number: Not Available 

Date Founded: 1959 

CORPORATE STRATEGIC DIRECTION 

Kyocera Corporation witnessed its 30-year anniver
sary on April 1, 1989. Since its formation in 1959 by 
Kazuo Inamori, Kyocera Corporation has developed 
into one of the leading ceramic manufacturers supply
ing advanced ceramic technology solutions to com
plex problems encountered in electronics, machinery, 
automotive, communication, and other industries, as 
well as in medical and energy-related fields. Kyocera 
Corporation is the parent/holding company with 
higih-tech operating units involved in the computer 
hardware, energy, high-tech service, advanced 
material, subassembly, test and measurement, 
telecommunication, and transportation industries. 
Kyocera divides its products into eight segments: 
semiconductor packaging (33.0 percent of total sales), 
electronic components (19.8 percent), consumer-
related products (7.0 percent), industrial ceramics 
(5.7 percent), ceramic material for the electronic 
industry (2.3 percent), electronic equipment 
(19.4 percent), optical and precision instruments 
(11.4 percent), and others (1.4 percent). The elec
tronic equipment and consumer-related products 
business segments represented the greatest growth in 
sales, with respective 25.6 percent and 22.5 percent 
growths over fiscal year 1988 sales figures. 

Total revenue increased 12.8 percent to ¥338.7 billion 
(US$2.6 billion) in fiscal year 1989, up from 
¥300.4 billion (US$2.2 billion) in fiscal year 
1988. Net income accounted for ¥29.7 billion 
(US$231.2 million) in fiscal year 1989, representing a 
30.8 percent growth over fiscal year 1988. 
(Percentage changes refer only to ¥ amounts; 
US$ percentage changes will differ because of fluctu
ations in Dataquest exchange rates.) 

Kyocera markets its products worldwide dirough its 
direct sales force, distributors, and dealers. Kyocera 

sells the majority of its products in die Japanese 
marketplace. During fiscal years 1989 and 1988, 
respective sales within Japan totaled 73.2 and 
73.8 percent of total revenue. North Anierican sales 
accounted for 16.7 and 17.1 percent, respectively, 
of total revenue during fiscal years 1989 and 
1988. Kyocera utilizes its subsidiaries as sales 
representatives. 

During fiscal years 1989 and 1988, research 
and development expenditure equaled ¥13.1 billion 
(US$102.5 milUon) and ¥10.1 bilUon (US$164.3 mil
lion), respectively. These figures represent 3.9 and 
3.4 percent, respectively, of total revenue. Kyocera 
promotes research and development activities trough 
combining new and existing technologies while tar
geting customer needs and market trends. Kyocera's 
Corporate Technology and Planning Division coor
dinates overall research and development activities at 
two laboratories, focusing on basic materials and 
applied products as well as on manufacturing technol
ogy. Research and development activities are divided 
into three categories: the development of fine ceramic 
materials and their applications, the development of 
electromc components made up of ceramics with 
unique dielectric and piezoelectric characteristics and 
devices using thin-film technology, and the develop
ment of assembled equipment and related systems 
within the electronic equipment and optical instru
ment sectors. Other R&D activities are conducted at 
Kyocera's many sites throughout the world. 

Mne detailed informatioa is available ia Tables 1 
and 2, which appear after "Business Segment Strate
gic Direction" and present corporate highlights and 
revenue by region. Infonnation on revenue by distri
bution channels in not available. Tables 3 and 4, com
prehensive financial statements, are at the end of this 
profile. 
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BUSINESS SEGMENT STRATEGIC 
DIRECTION 

machine tools, forming board for the paper industry, 
pump and valve parts, parts for semiconductor fabri
cation, parts for optical communication equipment, 
and automotive parts. 

Semiconductor Parts 

The semiconductor parts business segment 
experienced a 5.2 percent growth in fiscal 1989 over 
sales in fiscal year 1988. During the first half of fiscal 
year 1989, activity in the office automation equip
ment mari^et resulted in a large demand for Kyocera's 
integrated circuits packages. In the second half of 
fiscal year 1989, demand slowed because of inven
tory adjustments within the semiconductor industry, 
according to Kyocera. Kyocera's major products con
sist of layer packages, CERDIP, advanced packages, 
ceramic modules, and metallized products. 

Electronic Components 

Sales in fiscal 1989 for Kyocera's electronic compo
nents business segment increased 19.9 percent over 
fiscal year 1988. Its products are chip capacitors, chip 
resistors, quartz oscillators, ceramic filters, thermal 
printheads, amorphous silicon drums, and liquid-
crystal displays. According to Kyocera, sales of ther
mal printheads increased as a result of die strong 
facsimile equipment markets. Kyocera plans to con
centrate on expanded sales of thermal printheads for 
other applications such as high value-added color 
printers. Because of large-scale copiers, sales of 
amorphous silicon drums increased. 

Consumer-Related Products 

The consumer-related products business segment had 
die second largest sales increase of all of Kyocera's 
products, widi 1989 growth of 22.S percent over 
fiscal year 1988. This segment's major products are 
jewelry (crescent vert), dental and orthopedic 
inq)lants (bioceram), home and business solar sys
tems, solar cells applied equipment, cutting tools, 
ceramic scissors, and ceramic knives. Kyocera 
introduced the Comet TN-60, a ceramic cutting tool 
material with an advantageous balance of elasticity 
and wear resistance. 

Industrial Ceramics 

Sales for the industrial ceramics business segment 
increased 12.4 percent in 1989 over fiscal year 1988. 
According to Kyocera, die increase was attributed to 
strong demand from domestic manufacturers and 
strong demand for ceramic punq> parts and valve 
components. Kyocera's products are parts for 

Ceramic Materials for the Electronics 
Industry 

In 1989, the ceramic materials for the electronics 
industry business segment showed a decrease of 
3.5 percent firom fiscal year 1988 in total sales. 
Kyocera's products in this segment include substrates 
for hybrid integrated circuits, substrates for volume 
controls, substrates for resistors, substrates for ther
mal printheads, cathode holders, and multiform glass 
for color televisions. To enhance profitability, 
Kyocera has intensified its efforts to reduce costs, 
refined its automated production methods, rational
ized production, and responded to the growing 
demand for quick-turnaround, low-volume orders of 
various ceramic substrates. Kyocera is continuing its 
development of new materials and has been research
ing aluminum nitride, a substrate material widi higher 
thermal conductivity than the commonly used 
alumina substrates. 

Electronic Equipment 

Sales in the electronic equipment business segment 
represented die largest sales growth over fiscal year 
1988 of all of Kyocera's business segments: an 
increase of 25.6 percent Kyocera's major products 
are communication equipment, information equip
ment, peripheral equipment, memory equipment, and 
video conference systems. Kyocera sells an 8-pages-
po:-minute (ppm) printer, duee 10-ppm printers, and 
an 18-ppm model page printer in North America. 
Kyocera experienced increases in the sale of laser 
printers in Europe. In November, Kyocera introduced 
the Japanese-language AX-type microcomputer. Sales 
of desktop and laptop computes were favorable for 
Kyocera, especially in the European market 

Optical and Precision Instruments 

The optical and precision instruments business seg
ment experioiced a 4.5 perc«it increase in 1989 in 
sales over fiscal year 1988. Kyocera's products are 
single-lens reflex cameras, compact cameras, 8mm 
video camcorders, and optical applied equipment 
Kyocera introduced new models of the SAMURAI 
camera series with 4X zoom lenses that originally 
began shipment in December 1988. 

©1990 Dataquest Incorporated SCA 
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Further Information 

For more information about Kyocera's business seg
ments, please contact Dataquest's Japanese Semicon
ductor Applications Markets and/or Electronic Printer 
Industry Service. 
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Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (US$1=^ 

1,337.5 
-

$143.0 
10.69 

$21.4 
1.60 

NA 
NA 

$156.3 
-

243.52 

$1,261.4 
(5.69) 

$94.4 
7.48 

$29.1 
2.31 

NA 
NA 

$83.1 
(46.85) 

¥221.26 

$1,731.0 
37.22 

$85.5 
4.94 

$49.5 
2.86 

NA 
NA 

$109.5 
31.73 

¥159.56 

$2,176.4 
25.73 

$120.9 
5.55 

$73.1 
3.36 

NA 
NA 

$164.3 
50.10 

¥138.03 

$2,641.0 
21.35 

$164.0 
6.21 

$102.5 
3.88 

NA 
NA 

$231.2 
40.74 

¥128.25 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue NA NA NA NA 
Quarterly Profit NA NA NA NA 

NA = Not available Sooice: Kyoceia Coipoiation 
Ammal Rqxnts and Fonns 10-K 
Dataqaest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 1985 1986 1987 1988 1989 

North America 
Intemational 

Japan 
Others 

24.67 
75.33 
69.44 
5.89 

19.99 
80.01 
73.67 

6.34 

18.21 
81.79 
74,19 
7.60 

17.06 
82.94 
73.78 
9.16 

16.66 
83.34 
73.20 
10.14 

Sooice: Kyoceia Coipoiation 
Ammal Rqxnts and Foims 10-K 
Dataquest (1990) 
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1989 SALES OFFICE LOCATIONS 

Infonnation is not available. 

Kyocera Europe GmbH (Germany) 
Kyocera Yashica U.K., Ltd. (United Kingdom) 
Yashica A.G. (Switzerland) 
Yashica Handelsgesellschaft mbH (Austria) 
Yashica Kyocera GmbH (Germany) 

MANUFACTURING LOCATIONS 

North America 

Kyocera America, Inc. (United States) 
Semiconductor parts 

Kyocera Feldmuhle, Inc. (United States) 
Industrial ceramics and cutting tools 

Kyocera Northwest, Inc. (United States) 
Electronic components 

Asia/Pacific 

Tomioka Optical Co., Ltd. (Japan) 
Optical and [trecision instruments 

Asia/Pacific 

Kyocera (Hong Kong), Ltd. (Hong Kong) 
Kyocera Asia, Ltd. C^ong Kong) 
Kyocera Building Co., Ltd. (Japan) 
Kyocera Electronic Equipment Co., Ltd. (Japan) 
Tomioka Optical Co., Ltd. (Japan) 
Universal Optical Industries, Ltd. (Hong Kong) 
Yashica Hong Kong Co., Ltd. (Hong Kong) 

ROW 

Comercio Ltda. (Brazil) 
Industria Ltda. (Brazil) 
Kyocera Mexicana, S.A. de. C.V. (Mexico) 
Yashica do Brasil-Exportacao e (Brazil) 
Yashica do Brasil-Industria e (Brazil) 

ROW 

Kyocera Mexicana, SA. de. C.V. (Mexico) 
Semiconductor parts 

Yashica do Brasil-Industria e (Brazil) 
Optical and precision instruments 

SUBSIDIARIES 

North America 

AVX Corporation (United States) 
EIco Corporation (United States) 
Kinamed, Inc. (United States) 
Kyocera America, Inc. (United States) 
Kyocera Canada, Inc. (Canada) 
Kyocera Electronics, Inc. (United States) 
Kyocera Feldmuhle, Inc. (United States) 
Kyocera International, Inc. (United States) 
Kyocera Northwest, Inc. (United States) 
Kyocera Unison, Inc. (United States) 
Yashica, Inc. (United States) 

Europe 

Kyocera Electronics Europe GmbH (Germany) 
Kyocera Electronics U.K., Ltd. (United Kingdom) 
Kyocera Europa Elektronische Bauelemente GmbH 

(Germany) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1989 

Sony Corporation 
Kyocera will market Hi-8-Format camcorders 
OEM-supplied by Sony Corporation. 

1988 

Lund Science A.B. 
Kyocera began domestic marketing of the Lund-
Buchler-Hyperthermia 4010 System, a device 
manufactured by Lund Science AS. for use in 
cancer thermotherapy. 

7957 

VUtelic 
Kyocera began marketing DRAMs and SRAMs 
supplied by Vitelic. 

CAECO Incorporated 
Kyocera and CAECO Incorporated signed a sales 
agent agreement. Under the terms of the agree
ment, Kyocera will market CAECO's very large-
scale integration layout system, which enables 
full-custom designing of chips with more than 
1 million transistors. 
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Iscar 
Kyocera, in cooperation with Iscar, developed a 
cutting bit that shortens cutting times. The bit, 
"Cut Grip," is being manufactured by Iscar, and 
Kyocera imports and sells it in the domestic mar
ket 

AIDA Corporation 
A marketrag agreement provided for Kyocera's 
marketing of CAE systems imported from AIDA 
Corporation. 

Pictel 
Kyocera obtained the right to produce and market 
Pictel's cod-decs, which are used in videocon
ferencing systems. 

MERGERS AND ACQUISITIONS 

Kensuke Itoh 
Executive vice president and representative direc
tor 

Toshinori Inamori 
Senior managing director 

Masaaki Hiwatashi 
Senior managing director 

Shoichi Hamamoto 
Senior managing director 

Yoshiteru Hamano 
Senior managing director 

Yoshizo Yasuda 
Senior managing director 

Katsuml Nishimura 
Senior managing director 

1990 

AVX Corporation 
Kyocera acquired AVX Corporation, the largest 
US ceramic capacitor manufacturer. 

1989 

Elco Corporation 
Kyocera acquired Elco Corporation, a maker of 
electrical connectors and connection systems in 
Germany, Japan, and the United States. 

DDI Corporation 
Kyocera acquired 25 percent of DDI Corporation, 
a newly established common carrier. 

PRINCIPAL INVESTORS 

Leonard Stein-Sapir—13.8 percent 
Richard Arons—12.1 percent 

FOUNDER 

Kazuo Inamoii 

KEY OFFICERS 

Kazuo Inamori 
Chairman of the board and representative director 

Kiqju Anjo 
President and representative director 
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Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Minority Interest 
Total Shareholders' Equity 

Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate ( U S $ 1 ^ 

1985 

$1,124.7 
19.3 

385.7 
34.0 

209.4 
476.3 

$297.6 
$135.3 

$1,557.6 

$354.0 
$1.6 

$25.1 

$380.7 

$0.3 
$1,176.6 

139.7 
413.7 
623.2 

$1,557.6 

1985 

$1,337.5 
329.9 

1,007.6 
$850.1 
$21.4 

$192.1 
$143.0 
$337.9 
25.26 
56.00 

$156.3 
150,000 

$1.04 
$0.18 
$7.84 

¥243.52 

1986 

$1,088.0 
17.9 

338.8 
31.2 

214.7 
485.3 

$329.6 
$186.9 

$1,604.5 

$253.5 
$2.9 

$27.8 

$284.2 

$1.1 
$1,319.2 

153.8 
430.7 
734.7 

$1,604.5 

1986 

$1,261.4 
2522 

1,009.2 
$901.7 
$29.1 

$203.9 
$94.4 

$194.0 
15.38 
58.00 
$83.1 

150,000 

$0.55 
$0.20 
$8.79 

¥221.26 

1987 

$1,993.3 
24.2 

460.6 
50.7 

273.4 
1,184.4 
$428.6 
$252.1 

$2,673.9 

$374.8 
$379.2 
$38.1 

$792.1 

$2.3 
$1,879.5 

213.2 
583.5 

1,082.7 

$2,673.9 

1987 

$1,731.0 
315.2 

1,415.8 
$1,245.2 

$49.5 
$273.9 

$85.5 
$237.2 

13.70 
58.00 

$109.5 
150,000 

$0.73 
$0.28 

$12.53 
¥159.56 

1988 

$2,466.1 
31.1 

594.2 
31.5 

342.6 
1,466.6 
$504.4 
$295.0 

$3,265.5 

$514.2 
$313.2 

$41.7 

$869.1 

$3.0 
$2,393.4 

309.1 
721.5 

1,362.8 

$3,265.5 

1988 

$2,176.4 
371.4 

1,805.0 
$1,494.9 

$73.1 
$380.4 
$120.9 
$364.9 

16.77 
58.00 

$164.3 
163,599 

$1.02 
$0.32 

$14.63 
¥138.03 

1989 

$3,010.7 
42.3 

640.9 
34.5 

386.0 
1,907.1 
$588.0 
$467.4 

$4,066.1 

$600.3 
$574.4 

$47.6 

$1,222.4 

$3.0 
$2,840.7 

342.9 
857.9 

1,639.9 

$4,066.1 

1989 

$2,641.0 
440.0 

2.201.0 
$1,783.2 

$102.5 
$434.6 
$164.0 
$477.5 

18.08 
56.00 

$231.2 
163,599 

$1.43 
$0.34 

$17.36 
¥128.25 

NA = Not available Somce: Kyoceta Coipocation 
Annual Repents and Fbnns 10-K 
Dataquest (1990) 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of Yen, Except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Cuirent Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Minority Interest 
Total Shareholders' Equity 

Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revalue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

Per Share Data 
Earnings 
Dividend 
Book Value 

1985 

¥273,899.0 
4,711.0 

93,916.0 
8,280.0 

51,000.0 
115,992.0 
¥72,464.0 
¥32,944.0 

¥379,307.0 

¥86,215.0 
¥393.0 

¥6,110.0 

¥92,718.0 

¥73.0 
¥286,516.0 

34,023.0 
100,734.0 
151,759.0 

¥379,307.0 

1985 

¥325,719.0 
80,339.0 

245,380.0 
¥207,013.0 

¥5,212.0 
¥46,784.0 
¥34,833.0 
¥82,278.0 

25.26 
56.00 

¥38,072.0 
150,000 

¥253.81 
¥44.00 
¥19.10 

1986 

¥240,720.0 
3,956.0 

74,971.0 
6,914.0 

47,507.0 
107,372.0 
¥72,922.0 
¥41,362.0 

¥355,004.0 

¥56,099.0 
¥641.0 

¥6,146.0 

¥62,886.0 

¥238.0 
¥291,880.0 

34,023.0 
95,303.0 

162,554.0 

¥355,004.0 

1986 

¥279,103.0 
55,801.0 

223,302.0 
¥199,516.0 

¥6,441.0 
¥45,113.0 
¥20,885.0 
¥42,934.0 

15.38 
58.00 

¥18,385.0 
150,000 

¥122.57 
¥44.00 
¥19.50 

1987 

¥318,045.0 
3,857.0 

73,492.0 
8,094.0 

43,624.0 
188,978.0 
¥68,380.0 
¥40,227.0 

¥426,652.0 

¥59,801.0 
¥60,511.0 
¥6,082.0 

¥126,394.0 

¥372.0 
¥299,886.0 

34,023.0 
93,104.0 

172,759.0 

¥426,652.0 

1987 

¥276,192.0 
50,294.0 

225,898.0 
¥198,680.0 

¥7,897.0 
¥43,702.0 
¥13,649.0 
¥37,843.0 

13.70 
58.00 

¥17,465.0 
150,000 

¥116.43 
¥44.00 
¥20.00 

1988 

¥340,391.0 
4,298.0 

82,018.0 
4,351.0 

47,293.0 
202,431.0 
¥69,623.0 
¥40,721.0 

¥450,735.0 

¥70,981.0 
¥43,227.0 

¥5,749.0 

¥119,957.0 

¥419.0 
¥330,359.0 

42,663.0 
99,587.0 

188,109.0 

¥450,735.0 

1988 

¥300,409.0 
51,260.0 

249,149.0 
¥206,337.0 
¥10,093.0 
¥52,509.0 
¥16,682.0 
¥50,369.0 

16.77 
58.00 

¥22,677.0 
163,599 

¥140.56 
¥44.00 
¥20.20 

1989 

¥386,125.0 
5,425.0 

82,192.0 
4,426.0 

49,499.0 
244,583.0 
¥75,409.0 
¥59,943.0 

¥521,477.0 

¥76,991.0 
¥73,668.0 
¥6,109.0 

¥156,768.0 

¥389.0 
¥364,320.0 

43,979.0 
110,028.0 
210,313.0 

¥521,477.0 

1989 

¥338,704.0 
56,430.0 

282,274.0 
¥228,695.0 

¥13,147.0 
¥55,732.0 
¥21,034.0 
¥61,237.0 

18.08 
56.00 

¥29,654.0 
163,599 

¥183.04 
¥44.00 
¥22.30 
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Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of Yen, Except Per Share Data) 

Key Financial Ratios 

Liqiiidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$1=¥) 

1985 

3.18 
2.59 

25.29 
30.09 
32.36 

-
-

11.69 

1.60 
10.69 

NA 
NA 

9.18 
¥243.52 

1986 

4.29 
3.44 

24.98 
19.22 
21.55 

5.01 
6.36 
6.59 

2.31 
7.48 
NA 
NA 
5.88 

¥221.26 

1987 

5.32 
4.59 

22.80 
19.94 
42.15 

4.47 
5.90 
6.32 

2.86 
4.94 
NA 
NA 

3.20 
¥159.56 

1988 

4.80 
4.13 

21.07 
21.49 
36.31 

5.17 
7.20 
7.55 

3.36 
5.55 
NA 
NA 
3.70 

¥138.03 

1989 

5.02 
4.37 

20.70 
21.13 
43.03 

6.10 
8.54 
8.76 

3.88 
6.21 
NA 
NA 

4.03 
¥128.25 

NA s Not available Source: Kyoceia Catpoiatfani 
Ammal Reports and Foims 10-K 
Dataqnest (1990) 
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Mitsubishi Electric Corporation 
Mitsubishi Denki Building 
2-3, Mamnouchi 2-chome 

Chiyoda-ku, Tokyo 100 Japan 
Telephone: (03) 218-2111 

Fax: (03) 218-3686 
Dun's Number: 09-141-8897 

Date Founded: 1921 

CORPORATE STRATEGIC DIRECTION 

Established in 1921, Mitsubishi Electric Corporation 
is one of the world's foremost electronics and electri
cal appliance manufacturers. The Corporation is a 
pioneer in information processing equipment and new 
communications systems, incorporating telecon
ferencing technology, satellite relay, and optical fiber 
communications. Applying advances in electronics to 
industrial equipment, power generation, transporta
tion, and consumer products, Mitsubishi Electric has 
been instrumental in improved efficiency, automation, 
and safety. 

The Company achieved record net sales and profit 
during fiscal year 1990. Total revenue increased 
7.3 percent to ¥2.9 billion (US$20.9 billion) in fiscal 
year ending March 1990, up from ¥2.8 billion 
(US$21.6 biUion) in year ending March 1989. 
(Percentage changes refer only to ¥ amounts; 
US$ percentage changes will differ because of 
fluctuations in Dataquest exchange rates.) Net in
come totaled ¥76.8 billion (US$539 million) for fiscal 
1990, representing an increase of 44.3 percent over 
fiscal 1989. 

Mitsubishi Electric divides its products into four 
separate segments: information and communications 
systems and electronic products, systems, and 
devices; consumer products; heavy machinery; and 
industrial products and automotive equipment The 
Company's information and communications systems 
and electronic products, systems, and devices seg
ment generated the greatest amoimt of sales. This 
segment made up 30.4 percent of the Company's total 
sales. Consumer products sales represented the sec
ond most profitable segment, with 25.5 percent of the 
total, followed closely by the heavy machinery seg
ment, which contributed 23.0 percent Industrial 
products and automotive equipment accounted for 
21.1 percent of total sales. 

For 1990, Mitsubishi Electric's growth strategies are 
targeted at the restructuring of its operations and the 
promotion of globalization. The Company plans to 
focus on three main objectives: establishing a high 
value-added business organization centered on infor
mation and communications systems and electronic 
products, systems, and devices; improving its interna
tional manufacturing and sales network; and utilizing 
its management resources in an effective manner. 

The Company believes its greatest global marketing 
challenge lies in the completion of constmction of an 
efficient international manufacturing and sales net
work. During 1S)90, the Company took many actions 
geared at achieving this goal. In May 1990, the 
Company purchased the computer hardware division 
of Apricot Computers Pic of the United Kingdom. 
The conq)any has been renamed Apricot Computers 
Ltd. and will be a subsidiary of Mitsubishi Electric 
UK Ltd. Mitsubishi Electric Europe GmbH is invest
ing approximately ¥42.0 billion (IJS$294 million) in 
the construction of a new production facility in Ger
many. Mass production of 4MB DRAMs is expected 
to begin in 1991 and wiU be followed by the 
manufacture of application-specific integrated circuits 
(ASICs) and ICs using advanced inxxluction technol
ogy. In September 1989, Mitsubishi Electric Corpora
tion was listed on the London Stock Exchange and in 
November became listed on the Paris Stock 
Exchange. 

During fiscal years 1990 and 1989, R&D expenditure 
totaled ¥145.1 billion (US$1.0 billion) and 
¥118.5 billion (US$924 million), respectively. These 
figures represented 4.9 percent and 4.3 percent of 
total revenue, respectively. The Company's R&D 
efforts developed a digital image signal processor 
(DISP) during 1990, which is suitable for use in a 
wide range of high-precision, high-speed digital-
image and video-signal processing such as that used 
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in video teleconferencing systems. Also developed 
during the year was a superconductive ceramic fiber 
with a diameter of 30 to 50 microns. 

and fifth in the MOS microcomponents segment with 
¥55.8 billion (US$435 million), or a 5.3 percent 
market share, according to Dataquest estimates. 

Capital expenditure totaled ¥223.5 billion 
(US$1.6 billion), representing 7.5 percent of total 
revenue for year ending March 1990. This is an 
increase of nearly 7 percent of the 1989 figure of 
¥209.5 billion (US$1.6 bilhon). The Company's 
efforts went to construct a synchrotron radiation 
facility for use in the R&D of ultrafine processing 
semiconductors and the analysis of new materials. 

More detailed information is available in Tables 1 
and 2, which appear after "Business Segment Strate
gic Direction" and present corporate highlights and 
revenue by region. Information on revenue by 
distribution chaimel is not available. Tables 3 and 4, 
comprehensive financial statements, are at the end of 
this profile. 

Throughout fiscal 1990, Mitsubishi Electric had many 
product developments, as weU as expansion of its 
production facilities. The Company produced a 
memory card that it claims can accommodate one 
thousand 8.25 x 11.75-inch pages of information in 
Japanese. The Company also developed a 
1MB EPROM with fuU capabilities, an access time of 
120 nanoseconds, and a large-scale integrated (LSI) 
circuit that processes images and pictures ten times 
faster tiian existing models. Building began on Mit
subishi Electric's 32-bit MPU to The Real-Tmie 
Operating System Nucleus (TRON) specifications. 
The Company also developed a 64-bit RISC MPU 
using the UNIX operating system. Early in 1988, 
4MB DRAMs were developed and tested and, in 
early 1989, the Company started production of 
4MB DRAMs at the Saijo plant 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Information and Communications Systems, 
Electronic Products, Systems, and Devices 

Products in the information and communications 
systems, electronic products, systems, and devices 
area include semiconductors, mobile telephones, com
puters, radar systems, satellites, CRTs, printers, disk 
drives, POS terminals, facsimile transceivers, and 
information network systems and equipment This 
segment produced the greatest amount of sales 
in 1990, totaling ¥903.5 billion (US$6.0 billion), an 
11.7 percent increase over 1989. The growth was 
attributed to increased sales of microcomputers, 
power devices, and conmiunications equipment. A 
rise in ê qmrt sales of semiconductors, cellular tele
phones, and computer peripherals also contributed 
significantiy to this segment's growdL 

Semiconductors 

According to Dataquest, Mitsubishi ranks seventh in 
worldwide semiconductor market widi an estimated 
¥333.5 billion (US$2.6 billion) in semiconductor 
sales for 1989. Mitsubishi ranked fifth in the MOS 
memory segment with ¥153.9 billion (US$1.2 mil
lion), or a 7.1 percent share of the worldwide nuirket, 

During fiscal 1989, Mitsubishi Electric expanded its 
1MB DRAM manufacturing capabilities by installing 
a 1MB DRAM mass-production line in its Saijo and 
Kochi plants. This allowed production of 1MB 
DRAMs to reach 1 million units per month. The 
Kochi plant also expanded its facilities for microcom-
pcments, oiahling plant production cq>adty to reach 
4 million units per month. The Company is enlarging 
its Durham, Nordi Carolina, facility to accommodate 
the manufacturing of 1MB DRAMs and application-
specific integrated circuits (ASICs). The full process 
of wafer fabrication to assembly to testing will be 
conq>leted in-house. 

Communications 

Mitsubishi Electric's communications products in
clude digital private branch exchanges (PBXs), facsi
mile machines, satellites, and video teleconferencing 
systems. During April 1989, the Company introduced 
small-capacity digital PBXs and upgraded its facsi
mile machines to G4 Integrated Services Digital Net-
woric (ISDN) specifications. The Company developed 
multichannel access mobile facsimile transmission 
and receiving equipment in 1988. Another innovation 
in digital communication being produced by 
Mitsubishi Electric is a packet multiplexer that con
nects conq>uters and terminal units to a switching 
packet network. 
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Mitsubishi Electric Corporation 

Mitsubishi Electric is a leading manufacturer of 
satellite technology. In spring 1989, Mitsubishi 
Electric established a partnership with an American 
Company and a French company, receiving orders for 
commercial communications satellites meeting the 
INTELSAT-Vn series standards. The Company also 
manufactures Japan's ETS-VI Engineering Test 
Satellite, which uses an ion engine for correcting the 
satellite's attitude and for extending the satellite's hfe 
by Ughtening the lead. Both the INTELSAT-VII and 
the ETS-VI are planned for departure in 1992. Over 
the past three years, the Company has been involved 
in the development of the CS-3b domestic communi
cations satellite, the IR-S120A thermal imager, a vari
ety of active-phased array radars for the Japan 
Defense Agency, and mission computers and 
electronic equipment for use in fighter planes. 

Information Processing Systems 

Information processing systems include general-
purpose, small business, and personal computers in 
addition to other systems. Mitsubishi Electric 
introduced the mp286L laptop computers and the 
mp386s desktop computer to the US and European 
markets in 1988 and 1989, respectively. The mp386s 
utilizes a 32-bit central processing unit The Com
pany began domestic mariceting of its AX computers 
as well in 1988. In April 1989, the Company opened 
a subsidiary that provides systems development and 
information-processing services using MIND, a digi
tal value-added network. MIND was first used to 
connect the Company's domestic facilities. However, 
it is now being extended to the Company's overseas 
facilities as well as being offered to oth^ companies 
and clients. 

Consumer Products 

Sales of Mitsubishi Electric consumer products 
increased 8.4 percent over 1989, equaling 
¥757.5 billion (US$5.1 billion). The Company credits 
the growth to increased domestic consumer spending 
on value-added items such as color televisions, 
refrigerators, washing machines, and air conditioners. 

Heavy Machinery 

Mitsubishi Electric's sales of heavy machinery totaled 
¥685.6 billion (US$4.6 billion), representing a 
7.2 percent increase over the previous year. Despite 
lower expected sales resulting from a drop in large-
scale orders, strong domestic demand for elevators 
and transportation equipment, supported by major 
contracts for power systems and other items, allowed 
for a sUght growth in sales. 

Industrial Products and Automotive 
Equipment 

In Mitsubishi Electric's industrial products and 
automotive equipment segment, the 10.5 percent 
increase in sales to ¥629.7 billion (US$4.2 billion) 
was due primarily to extensive investment in plant 
and equipment and expansion of factory automation 
that occurred throughout the industry. This was com
plemented by strong domestic automobile production 
and increased use of mechatronics equipment 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate Datiuiuest 
industry service. 
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Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1986 1987 1988 1989 1990 

Rve-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

$9,752 

$697 
7.15 

$403 
4.13 

71,479 
$136 

$136 

$13,208 
35.44 

$791 
5.99 

NA 
NA 

73,536 
$180 

$66 
(51.09) 

$17,571 
33.03 

$1,038 
5.91 

$739 
4.20 

75,795 
$232 

$161 
142.29 

$21,637 
23.14 

$1,633 
7.55 

$924 
4.27 

85,723 
$252 

$415 
157.94 

$20,892 
(3.44) 

$1,569 
7.51 

$1,018 
4.87 

85,723 
$244 

$539 
29.86 

Exchange Rate (US$1=^ ¥221.26 ¥159.56 ¥138.03 ¥128.25 ¥142.47 

1990 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA = Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

Asia/Pacific 
Japan 

International 

1986 

NA 
NA 
NA 

Ql 

NA 
NA 

1987 

NA 
NA 
NA 

Q2 

NA 
NA 

Souce: 

1988 

NA 
NA 
NA 

Q3 

NA 
NA 

Q4 

NA 
NA 

NCtsnbishi Electric CQiporadon 
Aimiial Reports 
Daiaqaest (1990) 

1989 

NA 
NA 
NA 

1990 

77.40 
77.40 
22.60 

NA = Not available Sooice: Mitsubishi Electric Coipoiation 
Anmial Reports 

(1990) 
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1989 SALES OFMCE LOCATIONS 

North America— 2̂2 
Europe—9 
Asia/Pacific—^36 

Japan—34 
ROW—7 

MANUFACTURING LOCATIONS 

North America 

Mitsubishi Consumer Electronics America, Inc. 
(United States) 
Color TVs, projection TVs, car telephones 

Mitsubishi Electric Manufacturing Cincinnati, Inc. 
(United States) 
Electrical auto parts, car audio equipment 
powerex, diodes, thyristors, and transistors 

Mitsubishi Electric Sales Canada (Canada) 
Color TVs 

Mitsubishi Electronics Industries Canada, Inc. 
(Canada) 
Color CRTs 

Mitsubishi Semiconductor America, Inc. (United 
States) 
Semiconductors 

Europe 

Mitsubishi Electric (United Kingdom) 
Color TVs, VCRs 

Asia/Pacific 

D. B. Seiko (Japan) 
Electrical auto parts 

Dahsen Electronic Industries (Malaysia) 
Audio equipment 

K. K. Sowa (Japan) 
Electrical equipment 

Kanebo Denshi (Jq>an) 
IC assembly 

Kang Yong Oectric Manufacturing (Malaysia) 
TVs, air conditioners, fans 

Koryo Denki (Japan) 
Electrical/electronic materials 

Koshin Denki (Japan) 
Measuring instruments, electrical equipment 

MELCO Manufacturing Thailand (Thailand) 
FDDs for personal computers 

Mitsubishi Australia Pte. Ltd. (Australia) 
Color TVs, car telephones 

Mitsubishi Electric Home Appliance (Japan) 
Home electrical appliances 

Mitsubishi Electronics Manufacturing (Singapore) 
Color TVs, car audio equipment 

Mitsubishi Kochi (Japan) 
1Mb DRAMs 

Mitsubishi Precision (Japan) 
Electronic instruments 

Mitsubishi Sajo (Japan) 
1Mb DRAMs 

Oi Electric (Japan) 
Communications equipment 

Omori Denki Kogyo (Japan) 
Electrical equipment 

Osram Melco (Japan) 
Lamps 

Ryoden Denshi Kiko (Japan) 
Antennas 

Ryoden Kasei (Japan) 
Electrical/electronic materials 

Ryoden Tokki (Japan) 
Electronic applied equipment 

SPC Electronics (Japan) 
MicrowaveAiltrasonic applied equipment 

Sanryo Sangyo (Japan) 
Electronic equipment 

Sanwa Denki (Japan) 
Electrical equipment 

Seiryo Bubin (Japan) 
Electrical equipment parts 

Shihlin Electric and Engineering (Malaysia) 
Capacitors, electrical auto parts, transformers 

Shizuki Electric (Japan) 
Capacitors 

Shoryo Denshi (Japan) 
Electrical equipmoit 

Thai CRT (Thailand) 
Color CRTs 

Toyo Kiko Seisakusho (Japan) 
Air conditioning equipment 

VXL India (India) 
Wattmeters, relays, time buses 

ROW 

Comercio e Industria Induco (South America) 
Power systems for communications equipment 

Friem S. A. de C. V. (South America) 
Refrigerators, washing machines 

Grupo Industrial Comasa (South America) 
Compressors for refidgerators 
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SUBSIDIARIES 

Nonh America 

Horizon Research, Inc. (United States) 
Mitsubishi Consumer Electronics America, Inc. 

(United States) 
Mitsubishi Electric America, Inc. (United States) 
Mitsubishi Electric Manufacturing Cincinnati, Inc. 

(United States) 
Mitsubishi Electric Sales America, Inc. (United 

States) 
Mitsubishi Electric Sales Canada, Inc. (Canada) 
Mitsubishi Electronics America, Inc. (United States) 
Mitsubishi Electronics Industries Canada, Inc. 

(United States) 
Mitsubishi Semiconductor America, Inc. (United 

States) 

Europe 

Melco Iberia S.A. (Spain) 
Mitsubishi Electric Europe GmbH (Germany) 
Mitsubishi Electric France S.A. (France) 
Mitsubishi Electric Netherlands B.V. (Netherlands) 
Mitsubishi Electric (UK) Ltd. (United Kingdom) 

AsialPacific 

Ad. Melco Co., Ltd. (Japan) 
Koryo Denki (Japan) 
Koshin DeiHd (Japan) 
Melcom Business Machines Co., Ltd. (Japan) 
Mitsubishi Electric Credit Co., Ltd. (Japan) 
Mitsubishi Electric Home Appliance Co., Ltd. (Japan) 
Mitsubishi Electric Service Engineering Co., Ltd. 

(Japan) 
Mitsubishi Electronics Manufacturing Singapore 

(Pte.) Ltd. (Singapore) 
Mitsubishi Space Software Co., Ltd. (Japan) 
Nakayama Kikai Co., Ltd. (Japan) 
Ryoden Denshi Kiko (Japan) 
Ryoden Elevator Construction Co., Ltd. (Japan) 
Ryoden Engineering Co., Ltd. (Ji^an) 
Ryoden Estate Co., Ltd. (Japan) 
Ryoden Kasei (J^an) 
Ryoden Service Co., Ltd. (Japan) 
Ryoden Tokki Co.JLM. (Japan) 
Ryoden Unyu Co., Ltd. (Japan) 
Ryoreisha Co., Ltd. (Japan) 
Ryowa Shoko Co., Ltd. (Japan) 
SPC Electronics Corporation (J^>an) 
Sanryo Sangyo (Japan) 
Seiiyo Buhin (Japan) 

Shiga Boh Co., Ltd. (Japan) 
Tada Electric Co., Ltd. (Japan) 
The Kodensha Co., Ltd. (Japan) 
Toyo Electric Co., Ltd. (Japan) 
Toyo Kiko Seisakusho (Japan) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Interactive Systems Corporation 
Mitsubishi Electric Corporation signed an agree
ment to distribute Interactive Systems Corpora
tion's UNIX products in Europe. 

Yokogawa Hewlett-Packard Company 
Yokogawa Hewlett-Packard Company has agreed 
to work with Mitsubishi Electric Corporation to 
develop ia-circuit emulators and software develop
ment equipment for Mitsubishi's 16-bit microcon
trollers. 

AT&T Microelectronics 
Mitsubishi Electric Corporation signed a 
technology-sharing and marketing agreement with 
AT&T Microelectronics. Under this five-year 
agreement, AT&T will receive access to Mit
subishi's SRAM design and process technology. 
AT&T also will get global manufacturing and mar
keting rights to all of Mitsubishi's SRAM 
products. 

Raytheon 
Mitsubishi Electric Corporation wiU produce US-
developed Aim-7M Sparrow missiles under license 
firom Raydieon. The Aim-7M Sparrow is an all-
wea&er, air-to-air, medium-range missile that will 
be used with a fleet of F-IS fighters. 

1989 

Siam Cement 
Under a joint venture, Mitsubishi established capi
tal participation in Siam Compressor Industry Co., 
Ltd. 

1988 

Fujitsu and Hitachi 
Fujitsu, Hitachi, and Mitsubishi Electric Corpora
tion developed the first ^ c o n oo the TRON-based 
H32/200 32-bit MPU. First silicon was also 
achieved on several peripheral devices. 
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National Semiconductor 
Mitsubishi Electric Corporation began importing 
National Semiconductor's 32-bit MPUs and assem
bling National's high-speed TTLs in Japan. 

RCA Corporation 
The companies made a licensing agreement for TV 
sets and color CRTs. 

Goldstar Electric Equipment 
The companies made a licensing agreement for CD 
players. 

1987 

Texas Instruments 
The companies made a licensing agreement for 
semiconductors and ICs. 

Motorola Inc. 
The companies made a licensing agreement for 
semiconductors and ICs. 

Samtel Color 
The companies made a licensing agreement for 
color CRTs. 

Melco Manufacturing 
The companies made a licensing agreement for 
floppy disk devices. 

KEFICO Corporation 
The companies made a licensing agreement for 
automotive engine control equipment 

Thai CRT 
The companies made a licensing agreement for 
color CRTs. 

National Semiconductor 
The companies made an agreement for the OEM 
import of 32-bit micropiocessors by Mitsubishi. 

Intel Corp. 
Mitsubishi subcontracts production of Intel 8-bit 
microcontrollers for Ihe Japanese market 

Osram GmbH 
The companies undertook a joint venture in Japan 
to produce lamps. 

the name Apricot Computers Ltd. as a subsidiary 
of Mitsubishi Electric (UK) Ltd., while Apricot 
will change its name to ACT. The hardware unit 
makes IBM-compatible Micro Channel Architec
ture (MCA) machines. 

KEY OFFICERS 

Nihachiro Katayama 
Chairman 

Moriya Shiki 
President 

Shinichi Yufu 
General manager. International Operations Group 

Kokichi Sonda 
General manager. Headquarters—^Marketing 

Yasuo Endo 
General manager. Information and Communication 
Systems Group 

Hideo Morii 
General manager. Corporate Strategic Planning 
Office 

Hisao Oka 
General manager. Headquarters—Research and 
Development; Headquarters—Engineering and 
Manufacturing 

MERGERS AND ACQUISITIONS 

PRINCIPAL INVESTORS 

Mitsubishi Trust & Bankmg— Ŝ.6 percent 
Meiji Mutual Life Insurance—4.1 percent 
Mitsui Trust & Banking—4.1 percent 
Nippon Life Insurance— 3̂.7 percent 
Mitsubishi Bank— 3̂.2 percent 
Japan Securities Qeaiing—1.1 percent 
Sumitomo Trust & Banking—^2.3 percent 
Yasuda Trust & Banking— 2̂.1 percent 
Employees' Association—^2.0 percmt 
Norinchukin Bank—1.9 percent 

1990 

Apricot Computers 
Mitsubishi Electric Corporation acquired 
Apricot Computers' computer hardware division 
for $64.0 million. The PC unit will trade under 

FOUNDERS 

Mormation is not available. 
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Mitsubishi Electric Corporation 

Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 1986 1987 1988 1989 1990 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Minority Interest 
Total Shareholders' Equity 

Common Stock 
Other Equity 
Retained Efonings 

Total Liabilities and 
Shareholders' Equity 

$5,446 
462 

2,077 
494 

1,810 
604 

1,756 
1,083 

$8,051 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

$10,668 
2,482 
3,994 

833 
2,478 

881 
3,501 
1,979 

$14,490 
3,738 
5,133 

985 
3,336 
1,299 
4,050 
2,559 

$4,810 
$974 
$389 

NA 
NA 
NA 

$9,817 
$1,489 

$808 

$12,698 
$2,112 
$1,206 

$6,173 NA 

$17 
$2,095 

532 
506 

1,057 

NA 
NA 
NA 
NA 
NA 

$38 
$3,996 

1,096 
1,168 
1,732 

$100 
$4,982 

1,328 
1,504 
2,150 

$8,284 $12,182 $16,149 

$17,532 
4,557 
5,024 
3,059 
3,602 
1,290 
3.901 

841 

$8,284 $12,182 $16,149 $21,099 $22,274 

$11,612 
$4,082 
$1,337 

$12,114 $16,016 $17,032 

$118 
$5,125 

1,214 
1,577 
2,334 

$21,099 $22,274 

Income Statement 1986 1987 1988 1989 1990 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

NA = Not availaUe 

$9,752 

NA 
NA 

$7,285 
$403 

$1,547 
$697 
$327 
3.36 
58.0 
$136 
1,799 

$13,208 

NA 
NA 

$10,187 
NA 

$2,594 
$791 
$239 
1.81 
58.0 
$66 

1,864 

$17,571 
NA 
NA 

$13,162 
$739 

$2,679 
$1,038 
$455 
2.59 
56.0 
$161 
2,023 

$21,637 

NA 
NA 

$15,612 
$924 

$3,424 
$1,633 
$1,005 
4.65 
56.0 
$415 
2,124 

$20,892 
16,162 
4,730 

$14,828 
$1,018 
$3,449 
$1,569 
$1,267 
6.06 
54.0 
$539 
2.135 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$l=y) 

$6.18 
NA 

$1.16 
¥221.26 

$3.44 
NA 

0 
¥159.56 

$7.80 
NA 

$1.98 
¥138.03 

$1924 
NA 

$2.35 
¥128.25 

$24.36 
NA 

$2.40 
¥142.47 

Sonice: Mitsabishi Electric Coipoiatiaii 
Aimnal Rqwtts 
Dataqoest (1990) 
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Mitsubishi Electric Corporation 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of Yen, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Maiketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Teim Debt 
Other Liabilities 

Total Liabilities 

Minority Interest 
Total Shareholders' Equity 

Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

1986 

¥1,204,998 
102,119 
459,647 
109,215 
400,423 
133,594 

¥388,487 
¥239,533 

¥1,833,018 

¥1,064,193 
¥215,532 
¥86,129 

¥1,365,854 

¥3,715 
¥463,449 

117,658 
111,981 
233,810 

¥1,833,018 

1986 

¥2,157,708 
NA 
NA 

¥1,611,843 
¥89,118 

¥342,333 
¥154,192 
¥72,461 

3.36 
58.0 

¥30,047 
1,799 

¥1,367 
NA 

¥258 

1987 

¥1,284,614 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

¥1,943,779 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

¥1,943,779 

1987 

¥2,107,505 
NA 
NA 

¥1,625,497 
NA 

¥413,835 
¥126,236 
¥38.175 

1.81 
58.0 

¥10,598 
1,864 

¥549 
NA 

0 

1988 

¥1,472,490 
342,638 
551,235 
115,044 
341,987 
121,586 

¥483,311 
¥273,194 

¥2,228,995 

¥1,355,048 
¥205,548 
¥111,537 

¥1,672,133 

¥5,263 
¥551,599 

151,310 
161,273 
239,016 

¥2,228,995 

1988 

¥2,425,319 
NA 
NA 

¥1.816,806 
¥101,948 
¥369,750 
¥143,291 

¥62,784 
2.59 
56.0 

¥22,213 
2,023 

¥1,077 
NA 

¥273 

1989 

¥1,858,299 
479,376 
658.279 
126,281 
427,791 
166,572 

¥519,387 
¥328,241 

¥2,705,927 

¥1,628,557 
¥270,815 
¥154,669 

¥2,054,041 

¥12,887 
¥638,999 

170,285 
192,935 
275,779 

¥2.705,927 

1989 

¥2,774,931 
NA 
NA 

¥2,002,269 
¥118,507 
¥439,127 
¥209,454 
¥128,950 

4.65 
56.0 

¥53.236 
2,124 

¥2,468 
NA 

¥301 

1990 

¥2,497,749 
649.249 
715,763 
435,817 
513,199 
183,721 

¥555,846 
¥119.823 

¥3,173,418 

¥1,654,413 
¥581,555 
¥190,538 

¥2,426,506 

¥16,781 
¥730.131 

172,984 
224,646 
332,501 

¥3,173.418 

1990 

¥2,976,420 
2,302,603 

673.817 
¥2,112,504 

¥145,076 
¥491.343 
¥223,500 
¥180,472 

6.50 
54.0 

¥76,796 
2,135 

¥3,471 
NA 

¥342 

SCA 
0007640 ©1990 Dataquest Incorporated 



Mitsubishi Electric Corporation 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 1986 1987 1988 1989 1990 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities^uity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate ( U S $ 1 ^ 

1.13 
0.76 

83.83 
229.62 
294.72 

_ 

-

1.39 

4.13 
7.15 

71,479 
¥30,187 

8.41 
¥221.26 

NA 
NA 
NA 
NA 

-

0.56 
4.57 
0.50 

NA 
5.99 

73,536 
¥28,660 

6.49 
¥159.56 

1.09 
0.83 

87.62 
245.66 
303.14 

1.06 
8.05 
0.92 

4.20 
5.91 

75,795 
¥31,998 

6.43 
¥138.03 

Somce: 

1.14 
0.88 

81.28 
254.86 
321.45 

2.16 
8.94 
1.92 

4.27 
7.55 

85,723 
¥32,371 

7.74 
¥128.25 

1.51 
1.20 

76.13 
226.59 
332.34 

2.61 
11.22 
2.58 

4.87 
7.51 

89,113 
¥33,401 

7.04 
¥142.47 

Mitsubishi Electric Coipoiatioii 
Ammal Repoits 
Dataquest (1990) 

NA - Not available 
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NEC Corporation 
33-1 Shiba 5-chome 

Minato-ku, Tokyo 108, Japan 
Telephone: (03) 454-1111 

Fax: (03) 452-6351 
Dun's Number: 00-183-6014 
Date Founded: July 1899 

CORPORATE STRATEGIC DIRECTION 

NEC Corporation (known as Nippon Electric 
Company, Ltd., prior to April 1, 1983) was founded 
in 1899 as a manufacturer of telephone sets and 
switchboards. NEC is a leading global suppUer of a 
broad range of communications systems, computer 
and electronic systems, electronic devices, consumer 
electronics, and information services. 

NEC is divided into five product groups: 

• Communications Systems and Equipment (26 per
cent of net sales)—Carrier transmission, micro
wave and satellite communications, and mobile 
communications equipment; digital central office 
switching systems; facsimiles 

• Computers and Industrial Electronic Systems 
(43 percent of net sales)—Mainframe, personal, 
and small business computers; building automation 
and communications network control systems 

• Electronic Devices (19 percent of net sales)— 
Memories, microcomputers and software, hnear 
ICs, gate arrays, standard cells 

• Home Electronics Products (7 percent of net 
sales)—Color TV receivers and projectors, VCRs, 
videodisc players 

• Other Operations (5 percent of net sales)—^VAN 
services, electrical connectors, semiconductor 
equipment, measuring and testing systems 

NEC reported consolidated revenue for fiscal year 
ending March 31, 1989, of $23.5 billion,* up 
6 percent from fiscal 1988. Net income rose 137 per
cent from $205 million in fiscal 1988 to $485 million 
in fiscal 1989. 

*A11 dollar amotuits are in U.S. dollars. 

Capital expenditures increased during fiscal 1989 to 
$2.1 billion, or 9.1 percent of total revenue. Research 
and development expenditures totaled $3.7 bilhon for 
fiscal 1989, representiug 15.5 percent of revenue. 

In order to increase its market penetration, NEC 
markets its products aggressively. Dataquest believes 
that 70 to 80 percent of die Company's products are 
sold domestically (in Japan) tlm>ugh distributors. 
NEC has 10 distributors in Japan, the top 4 of which 
are Ryosan, Sanshin, Satori, and Shinko. Approxi
mately 22 percent of NEC's semiconductor produc
tion is constuned internally. 

Overseas sales accounted for 25 percent of total sales 
in fiscal 1989, down from 27 percent and 28 percent 
in fiscal years 1988 and 1987, respectively. 

More detailed information is available in Tables 1 
ttirough 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution channel. Table 
4, a compreh^ive financial statement, is at the end 
of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Semiconductors 

For the past two years, NEC has maintained its 
position as the world leader in semiconductor sales, 
with approximately 9 percent of die market and 
$4.5 biUion in semiconductor revenue. 

Dataquest estimates that 69 percent of NEC's 1988 
semiconductor sales were MOS devices, or $3.1 bil
lion in revenue. The largest product family in 1988 
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NEC Corporation 

was again MOS memory, with sales of $1.5 billion. 
MOS memory sales grew 76.7 percent, MOS micro 
sales grew 39.6 percent, and MOS logic sales grew 
40.0 percent in 1988. Optoelectronics sales increased 
approximately 60.0 percent, from $55 million in fis
cal 1987 to $88 million in fiscal 1988. 

Computer Systems 

During fiscal year ending 1989, 43 percent of NEC's 
revenue came from products in the Computers and 
Industrial Electronic Systems Group. 

Dataquest estimates that in 1988, NEC slipped one 
spot to fourth among PC vendors, behind third-ranked 
Compaq Computers. NEC added six new PC models 
during 1988 and 1989, including the UltraLite laptop 
computer, the PowerMate Portable SX computer, the 
first portable to use Intel's 386SX processor, the 
ProSpeed 386 modular portable PC, which provides 
386-based power and fiill desktop expandability; the 
ProSpeed 286 laptop computer, and the PowerMate 
Portable Plus computer, a 286-based portable. The 
sixth model, introduced in September 1989, is the 
ProSpeed CSX personal computer, which is the first 
color laptop computer available for purchase in the 
United States. 

The newest addition to NEC's supercomputer line 
was introduced in April 1989, die SX-3. The SX-3 is 
said to be up to eight times faster than U.S.-made 
supercomputers. 

During 1988, NEC introduced die 3100 and 3050 
series of small business computers. 

Telecommunications 

NEC holds the number five market share position in 
data communications. The Company is one of the 
largest suppUers of communications equipment to 
Nippon Telegraph and Telephone Corporation (NTT), 
formerly Japan's domestic telecommunications 
monopoly, as well as to the new common carriers 
(NCCs) that were created as a result of Japan's 
market liberalization. 

Computer Storage 

NEC ranked nindi in die 1988 3.5-inch disk drive 
market with less than 2 percent of the market. The top 
three players in this market, IBM, Miniscribe, and 
Conner, together held 60 percent of the market 

Printers 

NEC's overall ranking for 1988 in the printer market 
by units shipped was eleventh, behind Citizen, 
Hewlett-Packard, and Seikosha. 

Further Information 

For furdier information about the Company's business 
segments, please contact the appropriate industry 
service. 

©1990 Dataquest Incorporated 
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Table 1 
Five-Year Corporate Highlights (Millions of U.S. Dollars) 

Rve-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

N/A = Not Available 

1985 

$9,232 

$1,472 
15.94 

$1,144 
12.39 

90,102 
$102.46 

$268 

Qi 

N/A 
N/A 

1986 

$13,501 
46.24 

$1,648 
12.20 

$1,836 
13.60 

95,796 
$140.94 

$153 
(42.92) 

Q2 

N/A 
N/A 

1987 

$17,159 
27.09 

$1,326 
7.73 

$2,629 
15.32 

101,227 
$169.51 

$103 
(32.55) 

Q3 

N/A 
N/A 

1988 

$22,220 
29.49 

$2,016 
9.07 

$3,496 
15.73 

102,452 
$216.88 

$205 
98.54 

1989 

$23,510 
5.81 

$2,148 
9.14 

$3,657 
15.56 

104,022 
$226.01 

$485 
137.07 

Q4 

N/A 
N/A 

Source: NEC Coipoiatioii 
Ammal Reports 
Dataqaest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

Japan 
All Others 

1985 

66.00 
34.00 

1986 

67.00 
33.00 

1987 

72.00 
28.00 

1988 

73.00 
27.00 

1989 

75.00 
25.00 

Table 3 
Revenue by Distribution Channel (Percent) 

Source: Dataqaest (1990) 

Channel 1988 

Direct Sales 
Indirect Sales 

N/A 
N/A 

N/A s Not AvailaUe Somce: Dataqaest (1990) 
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1988 SALES OFFICE LOCATIONS 

Japan—^More than 200 
Overseas—170 

MANUFACTURING LOCATIONS 

Japan 

Ando Electric 
Measuring and testing systems 

Anelva Corp. 
Semiconductor manufacturing equipment, vacuum 
equipment 

Anritsu Corp. 
Communications and electronic equipment, 
measuring instruments 

Anten Kogyo 
Antennas, related equipment 

Japan Aviation Electronics 
Electrical connectors, electronic equipment 

Kaijo Denki 
hidustrial marine equipment 

NEC Akita 
ICs, discrete semiconductor devices 

NEC Data Terminals 
Computer terminals 

NEC Fukui 
ICs, discrete semiconductor devices 

NEC Fukuoka 
ICs 

NEC Fukushima 
Communications equipment, related components 

NEC Ounma 
Computers, related systems 

NEC Hiroshima 
4Mb DRAMs 

NEC Home Electronics 
TVs, home electronic appliances, electronic parts 

NEC Hyogo 
Communications equipment parts 

NEC Ibaraki 
Computers, related systems 

NEC Kagosfaima 
Electronic devices 

NEC Kansai 
ICs, discrete semiconductor devices, electronic 
devices 

NEC Kofu 
Development of computers 

NEC Kumamoto 
ICs 

NEC Kyushu 
ICs 

NEC Miyagi 
Communications equipment, related components 

NEC Nagano 
Home electrical appliances 

NEC Niigata 
Computers, related systems 

NEC Oita 
ICs 

NEC Radio & Electronics 
Communications equipment, related components 

NEC Saitama 
Communications equipment, related components 

NEC San-ei Instruments 
Medical electronic equipment, industrial measuring 
systems 

NEC Shizuoka 
Communications equipment, computer terminals 

NEC Tohoku 
Communications equipment, computer terminals 

NEC Toyama 
Electronic devices 

NEC Yamagata 
ICs, discrete semiconductor devices 

NEC Yamaguchi 
ICs 

NEC Yonezawa 
Communicatioiis equipment, con:q>uter terminals 

Nico Electronics 
Special communications equip, vending machines 

Nippon Avionics 
Electronic equipment for aircraft 

Nippon Electric Glass 
CRTs, odier glass products 

Nippon Electric Industry 
Electrical machinery, precision instruments 

Nltsuko Ltd. 
Communications equipment and parts 

Showa Koki Seizo 
Optical precision instruments 

Takasago Ltd. 
Telephones, communications equipment 

Tama Electric 
Resistors 

©1990 Dataquest Incorp<»-ated SCA 
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Tohoku Metal Industries 
Magnetic materials 

Tokin Corp. 
Magnetic materials, electric parts 

Toyo Communication Equipment. 
Communications equipment and parts 

North America 

NEC America 
Faxes, printers, magnetic disk drives 

NEC Electronics 
256K DRAMs 

NEC Home Electronics 
Home electronic products, laptop PCs 

NEC Information Systems 
Office computers, printers, etc. 

NEC Research Institute 
R&D center 

Europe 

NEC Ireland 
ICs 

NEC Semiconductor, United Kingdom 
256K DRAMs 

NEC Technologies, United Kingdom 
VCRs, printers, car telephones. Faxes 

AsialPacific 

NEC Electronics Singapore 
Linear ICs, 2S6K DRAMs 

NEC Home Electronics, Malaysia 
Home electronic products 

NEC Semiconductor, Malaysia 
ICs, discrete semiconductor devices 

NEC Technologies, Thailand 
Telephones 

PERNAS NEC Telecommunications, Malaysia 
Communications equipment 

Siam NEC Company (Thailand) 
Color TVs 

Taiwan Telecommunications Ind. 
Communications equipment 

ROW 

NEC Australia 
ICs 

NEC de Mexico 
Communications equipment 

NEC do Brazil 
Telephone switching systems, radio equipment 
electronics 

NEC Home Electronics, Australia 
Color TVs 

PECOM-NEC, Argentina 
Digital electronic switching 

Philco Argentina 
TVs, radios, etc. 

SUBSIDIARIES 

Japan 

ANELVA Corporation 
Ando Electric Con^any, Ltd. 
Japan Aviation Electronics Industry, Ltd. 
NEC Akita, Ltd. 
NEC Data Terminals, Ltd. 
NEC Engineering, Ltd. 
NEC Factory Engineering, Ltd. 
NEC Field Service, Ltd. 
NEC Fukui, Ltd. 
NEC Fukuoka, Ltd. 
NEC Fukushima, Ltd. 
NEC Gunma, Ltd. 
NEC Home Electronics, Ltd. 
NEC Hyogo, Ltd. 
NEC Ibaraki, Ltd. 
NEC Information Service, Ltd. 
NEC Kagoshima, Ltd. 
NEC Kansai, Ltd. 
NEC Kumamoto, Ltd. 
NEC Kyushu, Ltd. 
NEC Miyagi, Ltd. 
NEC Nagano, Ltd. 
NEC Niigata, Ltd. 
NEC Oita, Ltd. 
NEC Radio & Electronics, Ltd. 
NEC Saitama, Ltd. 
NEC San-ei Instruments, Ltd. 
NEC Shizuoka, Ltd. 
NEC Software, Ltd. 
NEC System Integration & Construction, Ltd. 
NEC Tohoku, Ltd. 
NEC-Toshiba Information Systems Inc. 
NEC Toyama, Ltd. 
NEC Warehouse and Distribution, Ltd. 
NEC Yamagata, Ltd. 
NEC Yamaguchi, Ltd. 
NEC Yonezawa, Ltd. 
Nippon Avionics Co., Ltd. SCA 
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North America 

NEC America, Inc. (United States) 
NEC Electronics, Inc. (United States) 
NEC Home Electronics, Inc. (United States) 
NEC Industries, Inc. (United States) 
NEC Information Systems, Inc. (United States) 

Europe 

NEC Deutschland GmbH (West Germany) 
NEC Electronics GmbH (West Germany) 
NEC Semiconductors (United Kingdom) Limited 

(United Kingdom) 
NEC Semiconductors Ireland Limited (Ireland) 
NEC (UK) Ltd. (United Kingdom) 

AsialPacific 

NEC Australia Pty. Ltd. (Australia) 
NEC Electronics Singapore Pte. Ltd. (Singapore) 
NEC Semiconductors Sdn. Bhd. (Malaysia) 

1988 

British Telecom U.K. 
Joindy developed car telephones. NEC's U.K. sub
sidiary, NEC Technologies, manufactures the new 
products for British Telecom. 

Honeywell Bull 
NEC Computer Systems and Honeywell BuU will 
cooperate in R&D of artificial intelligence. 

Corvus Systems 
NEC and Corvus Systems are involved in joint 
development of a CMOS single-chip controller. 

Digital Research 
NEC has a joint-marketing agreement with Digital 
Research regarding a CP/M operating system for 
the V Series. 

Oki 
NEC has developed a CMOS signal processor 
(UPD77C20) with Oki. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

January 1989 

MIPS Computer Systems 
Siemens MIPS entered into a royalty-bearing tech
nology exchange with Siemens ami NEC for its 
RISC MPUs. NEC plans to manufacture the 
R20(X)A and R3000 devices and peripherals in 
Japan and Europe. Siemens will manufacture in 
Europe. 

December 1988 

Optoelectronics Research Labs 
Photodiodes 

Sharp 
NEC and Sharp agreed to jointly develop and 
produce V Series microperipherals. Under the 
agreement, NEC will provide its original 
microperipherals to Sharp on an OEM basis, and 
Sharp will develop new microprocessors for NEC. 

Sharp and Sony 
Sharp and Sony have been announced as second 
sources for the NEC V Series. 

November 1987 

Matra-Harris 
16-bit single-chip MCUs 

November 1988 

Summit Microcircuits 
64Ky256K fast SRAMS 

/^ril 1988 

Enabling Technologies, Inc. 
Strategic alliance with NEC Home Electronics 
(United States) to develop products and explore 
new technologies in graphics manipulation, anima
tion, and optical media. 

July 1987 

SMC 
Peripheral controllers 

Cross-Licensing Partners, Patents, and Contract 
Terms 

IBM Corporation 
Information processing systems, N/A-12y90 
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Technology Export, Patents, and Contract Terms 

Unisys Corporation 
Optical character readers, 6/81-6/89 

Honeywell Bull 
Supercomputers, 3/84-3/94 

Standard Microsystems 
Controllers for microcomputers, 7/88-N/A 

Indian Telephone Industries 

Bharat Electronics 
Digital microwave equipment, 8/88-N/A 

China 
Large-capacity microwave equipment, 9/88-N/A 

KEY OFFICERS 

Koji Kobayashi 
Chairman emeritus 

Atsuyoshi Ouchi 
Chairman of the board 

Kenzo Nakamura 
\^ce chairman of the board 

Tadahiro Sekimoto 
President 

Yoshiteru Ishii 
Senior executive vice president 

Koji Maeda 
Senior executive vice president 

Toshio Egashira 
Senior executive vice president 

Shozo Shimizu 
Senior executive vice president 

PRINCIPAL INVESTORS 

Sumitomo life Insurance—1.2 percent 
Sumitomo Ihist & Banking— 5̂.0 percent 
Sumitomo Bank—4.8 percent 
Mitsubishi Trust & Banking—3.5 percent 
Nippon Life Insurance—3.3 percent 
Dai-ichi Mutual Life Insurance— 3̂.1 percent 
Sumitomo Marine & Fire Insurance—2.1 percent 
Toyo Trust & Banking—2.7 percent 
Sumitomo Electric Industries—^2.3 percent 
Sumitomo Corporation— 2̂.3 percent 
Foreign-owned—^7.0 percent 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Millions of U.S. Dollars, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Long-Tenn Receivables and 
Investments 

Net Property, Plants 
Odier Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Additional Paid-in Capital 
Other Equity 
Retained Earnings 
Treasury Stock 

$7,087.3 
533.0 

2,615.7 
1,214.4 
2,096.4 

627.8 

$1,070.7 
$2,204.4 

$439.0 

$10,801.4 

$6,280.4 
$2,527.4 

$92.3 

$8,900.1 

$1,901.5 
405.5 
646.2 

52.9 
797.4 
(0.5) 

$8,731.3 
822.6 

3,635.7 
437.0 

3,087.9 
748.1 

$1,563.9 
$3,621.0 

$612.8 

$14,529.0 

$7,987.6 
$3,579.7 

$163.7 

$11,731.0 

$2,798.1 
600.0 
953.6 
44.9 

1199.7 
(0.1) 

$12,052.2 
1,229.0 
4,670.8 

558.8 
4,100.2 
1,493.4 

$1,662.1 
$4,395.2 

$834.9 

$18,944.4 

$10,162.9 
$5,052.8 

$206.4 

$15,422.1 

$3,522.6 
784.3 

1220.0 
49.1 

1470.0 
(0.8) 

$14,757.6 
1,685.9 
5,987.3 

404.9 
5,243.0 
1,436.5 

$2,101.1 
$5,490.5 
$1,077.5 

$23,426.7 

$12,878.5 
$5,480.4 

$283.9 

$18,642.8 

$4,784.2 
1,184.9 
1716.7 

64.0 
1818.8 

(0.2) 

$15,971.4 
2,930.5 
6,568.7 

442.9 
5,140.1 

889.2 

$2,247.4 
$5,787.7 
$1,154.6 

$25,161.1 

$13,234.8 
$6,431.1 

$311.9 

$19,977.8 

$5,183.2 
1,202.8 
1842.9 

75.1 
2068.9 

(6.5) 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

$10,801.6 

1985 

$14,529.1 

1986 

$18,944.7 

1987 

$23,427.0 

1988 

$25,161.0 

1989 

Revenue 
Cost of Sales 
R&D E:q>ense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

$9,232.0 
$6,038.2 
$1,144.2 
$2,250.3 
$1,472.0 

$555.9 
6.02 

58.00 
$267.5 

1.177 

$13,501.3 
$8,868.7 
$1,836.2 
$3,422.9 
$1,647.7 

$661.9 
4.90 

58.00 
$152.7 

1,309 

$17,159.1 
$1.1654.5 

$2,629.2 
$4,492.3 
$1,326.2 

$397.6 
2.32 

58.00 
$103.0 

1.380 

$22,219.5 
$15,120.0 

$3,495.7 
$5,863.0 
$2,016.0 

$566.0 
2.55 

56.00 
$204.5 

1,398 

$23,509.5 
$15,778.2 
$3,657.4 
$6,011.2 
$2,148.3 

$993.9 
4.23 

56.00 
$484.8 

1,438 

Per Share Data 
Earnings 
Dividends 
Book Value 

$0.19 
$0.03 

• $1.62 

$0.11 
$0.05 
$2.14 

$0.07 
$0.06 
$2.55 

$0.14 
$0.07 
$3.42 

$0.31 
$0.07 
$3.60 
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NEC Corporation 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Millions of U.S. Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Enq>loyees 
Revenues($K)/Employee 
Capital Spending % of Assets 

1985 

1.13 
0.79 

115.93 
330.29 
468.06 

-
-

2.90 

12.39 
15.94 

90,102 
$102.46 

13.63 

1986 

1.09 
0.71 

129.41 
285.47 
419.25 

1.21 
6.50 
1.13 

13.60 
12.20 

95,796 
$140.94 

11.34 

1987 

1.19 
0.78 

124.77 
288.51 
437.80 

0.62 
3.26 
0.60 

15.32 
7.73 

101,227 
$169.51 

7.00 

1988 

1.15 
0.74 

114.76 
269.19 
389.67 

0.97 
4.92 
0.92 

15.73 
9.07 

102,452 
$216.88 

8.61 

1989 

1.21 
0.82 

111.66 
255.34 
385.43 

2.00 
9.73 
2.06 

15.56 
9.14 

104,022 
$226.01 

8.54 

Somce: NEC Coipoiation 
Ammal Repoits 
Dataquest (1990) 

SCA 
00QS436 ©1990 Dataquest bicorporated 



Company Backgrounder by Dataquest 

Nippondenso Co., Ltd. 
1-1 Showa-cho 

Kariya City, Aichi, Japan 
Telephone: 0566-25-5511 

Telex: 59916 
Fax: 0566-25-4520 

Dun's Number: 69-087-9853 
Date Founded: 1949 

CORPORATE STRATEGIC DIRECTION 

Nippondenso Co., Ltd., is a manufacturer of elec
tronic and electrical parts for automobiles. The Com
pany is the second largest in the Toyota Motor Group. 
Nippondenso supplies parts to virtually all domestic 
automakers except for Nissan Motor. Nearly 60 per
cent of the Company's products are made for Toyota; 
the remaining 40 percent are marketed to other 
automobile manufacturers. 

and is expected to decrease to ¥100 billion 
(US$701.9 million) by the close of fiscal 1990. Mp-
pondenso employed 37,214 people at the close of 
fiscal 1989. 

Because comprehensive financial infoimation is not 
available, a financial statement is not included in this 
backgrounder. 

Revenue for fiscal year ended December 1989 totaled 
¥1.3 trillion (US$10.2 billion). This was an 11 per
cent increase over the fiscal 1988 figure of 
¥1.2 trillion (US$8.5 billion). Net income increased 
24.4 percent in fiscal 1989 to ¥48.4 billion 
( U S $ 3 7 7 . 1 m i l l i o n ) from ¥ 3 8 . 9 b i l l i on 
(US$281.8 million) in fiscal 1988. (Percentage 
changes refer to ¥ amounts only; US$ percentage 
changes will differ because of fluctuations in 
Dataquest exchange rates.) 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Nippondenso produces heating and air-conditioning 
systems, electrical and diesel components, remanufac-
tured starters, alternators, spaik plugs, windshield 
wiper systems, electronic and mechanical components 
for vehicles, and powertrain control, body control, 
chassis control, instrument, and communications 
products. 

Sales breakdown for fiscal 1989 is as follows: 
Automobile air conditioners accounted for 37 percent, 
or ¥482.0 billion (US$3.8 billion); automotive electri
cal equipment 24 percent, or ¥313.0 biUion 
(US$2.4 biOion); electronic fuel injection (EFT) and 
control equipment 17 percent, or ¥221.5 billion 
(US$1.7 billion); radiators 6 percent, or ¥78.2 billion 
(US$609.7 million); meters 5 percent, or ¥65.2 billion 
(US$508.4 million); and other automobile elec
tronic product 11 percent, or ¥143.3 biUion 
(US$1.1 billion). 

Fiscal 1989 R&D e}q)enditure totaled ¥83.3 billion 
(US$649.5 million). Capital expenditure totaled 
¥115.9 billion (US$903.7 million) for fiscal 1989 

Approximately 30 percent of Nippondenso's revenue 
is derived from products using semiconductors. These 
products include automotive electrical equipment, 
electronic fiiel injection systems, and control equip
ment In 1989, the Japanese automotive semiconduc
tor market was worth $600 million. However the 
Semiconductor Industry Association (SIA) expects 
the market to drop to approximately $530 million in 
1990. 

Dataquest estimates that Nippondenso is in fiie top 
three of the world's largest car component manufac
turers. The Company aims to maintain a growth rate 
3 to 5 percent higher than that of the automobile 
market 
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Nippondenso Co., Ltd. 

Further Information 

For fiirdier information about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 

1989 SALES OFFICE LOCATIONS 

North America—2 
Europe—1 

MANUFACTURING LOCATIONS 

North America 

Nippondenso Manufacturing USA, Inc., United States 
Function not available 

Nippondenso of Los Angeles Inc., United States 
Function not available 

Europe 

Nippondenso Ltd., Telford, United Kingdom 
Function not available 

Mppondenso Ltd., United Kingdom 
Function not available 

Asia/Pacific 

Nippondenso Aichi, Japan 
Auto electronics 

Nippondenso Aichi, Japan 
EH systems and air conditioners 

^ppondenso Mie, Japan 
Auto electronics 

Mppondenso Pty., Australia 
Function not available 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Dense Trim Co., Ltd. 
Nippondenso has set up a joint venture company, 
named Denso Trim Co., Ltd., in Mie Prefecture to 
produce generators for use in motorcycles. The 
new company will be 60 percent owned by 
Nippondenso and the remainder by its two 
subcontractors. 

Facet Enterprises 
Purodenso of Jackson, Tennessee, has been jointly 
formed by Mppondenso and Facet Enterprises for 
$22 million. The new formation will manufacture 
air and oil filters for Suzuki, Toyota, and 
US automakers. 

Magneti Marelli 
Magneti Marelli has linked with Nippondenso to 
joindy produce air-conditioning and thermal con
trol systems for cars. 

Robert Bosch GmbH 
Associated Fuel Pump Systems of Anderson, 
South Carolina, has been joindy formed by Robert 
Bosch and Nippondenso. The new equally owned 
joint venture company will produce fuel pumps in 
a plant now und^ constructioa 

Valeo Group 
The Valeo Groiq> has formed a joint venture with 
Nippondenso in Spain for the manufacture of spark 
coils. 

MERGERS AND ACQUISITIONS 

Information is not available. 

SUBSIDIARIES 

Information is not available. 

KEY OFFICERS 

Kengo Toda 
Chairman 

Taro Tanaka 
President 
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' Nippondenso Co., Ltd. 

PRINCIPAL INVESTORS FOUNDERS 

Information is not available. Infomiation is not available. 
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Company Backgrounder by Dataquest 

Nippon Telegraph and Telephone Corporation 
1-6 Uchisaiwaicho 1-chome 

Chiyoda-ku, Tokyo 100, Japan 
Telephone: 011-81 (3) 509-3101 

Fax: 011-81 (3) 509-9104 
Dun's Number: 69-053-5000 

Date Founded: 1952 

CORPORATE STRATEGIC DIRECTION 

Nippon Telegraph and Telephone PubUc Corporation, 
incorporated in 1952 by the Nippon Telegraph and 
Telephone Public Corporation Law, was until 1985 
the Japanese public telecommunications services 
company. The Public Corporation took over the tele
phone, telegraph, and related telecommunications 
services from the central government Control of 
Nippon Telegraph and Telephone PubUc Corpora
tion's business and financial activities was exercised 
by various governmental bodies, with principal super
vision provided by the Ministry of Posts and 
Telecommunications (MPT). 

Nippon Telegraph and Telephone Public Corporation 
remained a public company until 1985, at which point 
all assets and liabihties were transferred to Mppon 
Telegraph and Telephone Corporation (NTT). All 
shares of stock in the Public Corporation were trans-
fared to the Japanese government tqxHti dissolution 
of the Public Corporation. Since incorporation, 
the govenunent of Japan has sold 5.4 million shares 
(32.5 percent of outstanding shares) of the Compa
ny's common stock to the general pubhc. In Business 
Week's 1989 rankings of die world's top 1,000 com
panies, NTT's market value was estimated at 
US$163.86 biUion, making it the largest company in 
the world. 

NTT is a telecommunications service company 
primarily involved in telephone, telegr^h, leased cir
cuit, data communications facility, digital data 
exchange, paging, and other services. The Company 
is also involved in various other related services, 
including sales of terminal equipment, telecommuni
cations consulting, and operator information. The 
Conq>any received 79.1 percent of its revenue from 
its primary telecommunications services in die fiscal 
year ending March 31, 1989, which is a decrease of 
1.3 percent from die previous year. 

Through its head office in Tokyo, NTT controls 11 
Telecommunications Bureaus, lliese bureaus oversee 
field administrative division offices under five clas
sifications: telecommunications, urban telecommuni
cations, area telecommunications, carrier commtmica-
tions, and radio communications. Under these 
divisions, offices furnish telecommunications services 
directiy to customers. NTT does not market its com
puter systrans directiy; revenue is generated througjh 
subscriptions and equipment leasing. 

NTT operates in a highly regulated industry. The 
Japanese government began to deregulate the 
telecommunications services industry in 1986 when it 
opened the leased circuits services market Subse-
quentiy, it opened the long distance telephone and 
paging services markets in 1987 and the mobile 
telephone services market in 1988. To operate in the 
industry, a new entrant must first seek approval from 
the MPT. Thirty-three Type I carriers (those who have 
their own telecommunications circuits and facilities) 
have been approved by the MPT. 

Although NTT is a private company, the Japanese 
government maintains control of 67.5 percent of the 
outstanding stock. NTT must stiU apply to the MPT 
for approval of its business operation plan for the 
upcoming year. Furthermore, the government cur-
rentiy is considering a proposal to split NTT into 
separate operating companies. A five-year study has 
been undertaken to evaluate the effects of a divesti
ture and determine NTT's future structure. 

Two main arguments support divesting NTT. The fiurst 
is diat NTT hinders fair and effective competition in 
the market through its established position. Currendy, 
for an alternate long distance carrier to access a local 
loop, it must obtain services from NTT, which has a 
monopoly on die local telecommunications service 
market Hie second argument is that NTT suffers 
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Nippon Telegraph and Telephone Corporation 

from inherent management inefficiencies due to its 
size. 

To combat the possibility of a divestiture, NTT has 
implemented an unusual corporate strategy. NTT is 
offering technical advice to its competitors to increase 
the competitiveness within the industry. The desired 
outcome of this strategy is that in five years, the 
telecommunications industry will display sufficient 
competition so as not to warrant a divestiture. Cur
rently, Daini Denden, Japan Telecom, and Teleway 
Japan, the three largest long distance carriers other 
than NTT, together control 6 percent of the 
$20 billion domestic market 

To combat the second argument favoring divestiture, 
the Company has undertaken strategies to streamline 
the administrative structure, reduce rates, and divest 
Company interests. In April 1989, NTT reduced the 
number of administrative levels from four (headquart
ers, regional headquarters, district headquarters, and 
telephone ofiEices) to three (headquarters, telecommu
nications service districts, and branches). Services 
were also integrated at the individual branches. 

The Company also has been consistendy reducing its 
service rates. In February, it reduced its long distance 
rates for the second year in a row and lowered 
charges for adjacent area telephone calls. Fees for 
pocket pagers and leased circuits were also reduced 
during 1989 by an average of 10 percent 

Lasdy, by establishing afKliates, subsidiaries, and 
associated companies, NTT hopes to secxae diversi
fied sources of income. Since privatization, NTT has 
set up 131 companies. The most recent establish
ments have been through joint ventures with BatteUe 
Memorial Institute, IBM Japan, Ltd., ITT-WD, and 
Moli Energy Ltd. of Canada. Through these joint 
ventures, NTT has expanded its interest in 
telecommunications-related businesses and has 
entered various other industries, such as lithium bat
teries and photonic research. 

• Drastically increase the overall R&D expenditure 
over the next three years 

• Further integrate the administrative structure, spe
cifically the management sales netwoiks, and cus
tomer service operations in cellular phones and 
pocket pagers 

Operating revenue in fiscal year ending March 31, 
1989, continued to grow, but was overshadowed 
by efficiency-building expenses. Operating reve
nue increased 3.2 percent to ¥5,841.9 billion 
(US$45,551 million) in fiscal 1989 from 
¥5,662.0 billion (US$41,020 million) in fiscal 1988. 
(Percentage changes refer only to ¥ amounts; US$ 
percentage changes will differ because of fluctuations 
in Dataquest exchange rates.) The gain reflected 
favorable economic conditions and solid growth in 
the demand for leased circuit, digital data ex
change (DDX), data communications facility, and tel
egraph services. Net income decreased 1.3 percent to 
¥263.6 billion (US$2,055 million) in fiscal 1989 firom 
¥267.2 biUion (US$1,936 million) in fiscal 1988. 

NTT's opo-ating revenue and profits for fiscal 1990 
were released prior to NTT's fiscal 1990 Annual 
Report Operating revenue increased 56.7 percent to 
¥9,154.0 billion (US$64,254 million), while operating 
profits increased 23 percent to ¥273.7 biUion 
(US$1,921 million). For 1990, Dataquest estimates 
that NTT acquired a 9 percent share of die worldwide 
telecommunications market and a 90 percent share of 
the Japanese telecommunications market, thereby 
ranking as the largest (by revenue) telecommunica
tions company in the world. 

R&D expenditure increased 22 percent to 
¥221.7 billion (US$1.7 bilUon) in fiscal 1989 fiom 
¥181.7 billion (US$1.3 billion) in fiscal 1988. As a 
percentage of revenue, R&D expenditure was 
3.8 percent and 3.2 percent in fiscal 1989 and fiscal 
1988, respectively. R&D efforts in 1989 focused on 
digital network technologies, intelligent processing 
technologies, nanoelectronics, and optoelectronics. 

Additional corporate goals include the following: 

• Digitize all telecommunications systems in order to 
implement Integrated Services Digital Network 
(ISDN) throughout Japan in the near future 

• Introduce INS-Net 1500, the first commercial pri
mary rate service in Japan 

NTT's R&D system consists of 11 functionally 
grouped telecommunications laboratories, applied 
research sections in each of NTT's business divisions, 
and development centers for technology advances. 
The R&D system is coordinated by the Research and 
Development Headquarters. In aU, there are approxi
mately 6,000 scientists, engineers, and technicians. 
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Nippon Telegraph and Telephone Corporation 

More detailed information is available in Table 1, 
which appears after "Business Segment Strategic 
Direction" and presents corporate highlights. Infor
mation on revenue by region and distribution chaimel 
is not available. Tables 2 and 3, comprehensive finan
cial statements, are at the end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Telephone Services 

Operating revenue for the telephone ser
vices increased 1.5 percent to ¥4,622.7 billion 
(US$36.0 billion) in fiscal 1989 ftom ¥4,553.8 bilHon 
(US$33.0 billion) in fiscal 1988. The telephone serv
ices revenue represented 79.1 percent of NTT's total 
operating revenue in fiscal 1989. The revenue 
increase came despite growing competition from new 
common carriers (NCCs) and an average 10 percent 
reduction on all telephone service rates implemented 
during fiscal 1989. 

The Company offers a wide range of telephone serv
ices, including telephone subscriber, public telephone, 
automobile telephone, and other services. Outstanding 
revenue performances came from the cellular tele
phone services, which increased 57.6 percent in sales 
volume, as wdil as the new autodial prepaid mag
netic telephone card service, and the toU-free dialing 
service. 

Telegraph Services 

Operating revenue for the telegraph service increased 
7 percent to ¥53.4 billion (US$416 million) m fiscal 
1989 from ¥49.8 billion (IJS$361 million) in fiscal 
1988. The telegraph service revenue represented 
0.9 percent of NTT's total operating revenue. 

Telegraph services consist of telegram and telex serv
ices. Telegraph transmissions gradually rose from 
41 billion in the early 1980s to a peak of 44 billion in 
1984. Since then, telegraph transmissions have 
hovered at around 41 billioiL NTT has introduced 
value-added telegrams, such as musical and scented 
telegrams, to help boost the market and has computer
ized its telegram handling system in order to max
imize efficiency. 

Leased Circuit Services 

Operating revenue for the leased circuit services 
increased 13 percent to ¥334.3 billion (US$2.6 bil
lion) in fiscal 1989 from ¥295.4 bi l l ion 
(US$2.1 billion) in fiscal 1988. Leased circuit serv
ices operating revenue accounted for 5.7 percent of 
NTT's total 1989 operating revenue. 

Leased circuit services consist of standard circuit, 
high-speed digital circuit, video communications, tel
evision relay, satellite conmiunications, and otiier 
services. All of NTT leased curcuit services showed 
stable growth, although high-speed digital leased cir
cuits showed the largest growth witii a 39.5 percent 
increase. 

Data Communication Facility Services 

Operating revenue for the data communication facil
ity services increased 5.6 percent to ¥186.0 biUion 
(US$1.5 billion) in fiscal 1989 from ¥176.1 bilhon 
(US$1.3 billion) in fiscal 1988. Data communication 
facility services operating revenue accounted for 
3.2 percent of NTT's total 1989 operating revenue. 

In May 1988, NTT established Data Communications 
Systems Corporation (NTT Data), a wholly owned 
subsidiary, to assume the responsibilities of NTT's 
Data Communications Sector. NTT Data designs, 
consults on, and contracts data communications sys
tems for goveroment organizations and private com
panies in various industries. NTT Data also provides 
ready-made services, such as Automatic Answer Net
work System for Electrical Request (ANSER) and 
Credit and Finance Information System (CAHS). 
ANSER, used primarily by financial institutions, 
aUows companies to supply customers automatically 
with account information requested via telephone, 
facsimile, personal compute, or videotex tenninaL 
NTT Data also provides CAFIS, a nation-wide on
line network service that links credit card companies, 
banks, and retailers for credit-card and bank-card 
validations, billing status, and other account informa
tion. 

Digital Data Exchange Services 

Operating revenue for DDX services increased 
48.8 percent to ¥33.3 billion (US$260 million) m 
fiscal 1989 from ¥22.4 billion (US$162 million) m 
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Nippon Telegraph and Telephone Corporation 

fiscal 1988. DDX services accounted for 0.6 percent 
of NTT's total 1989 revenue. 

NTT provides circuit-switching and packet-switching 
DDX services. In the near future, NTT expects to add 
packet-switching capabilities to INS-Net 64 (NTT's 
first commercial ISDN) and to INS-Net 1500 (NTT's 
upgraded ISDN with a transmission capacity approxi
mately 12 times that of INS-Net 64). 

Pocket Pager Services 

Operating revenue for pocket pager services increased 
1.3 percent to ¥94.5 billion (US$737 million) in fiscal 
1989 firom ¥93.3 billion (IJS$676 million) in fiscal 
1988. Pocket pager services operating revenue 
accounted for approximately 1.6 percent of NTT's 
total 1989 operating revenue. 

NTT has increased its competitiveness by reducing 
rates and introducing new products such as the card-
type pocket pager, the pen-type display pager, and the 
large display pager. NTT dso reoiganized the sales 
network to enable customers to purchase a wider 
variety of products in one store. 

Other Services 

Operating revenue for N i l ' s otiier services remained 
fairly stable at ¥155.8 billion (US$1.2 billion), which 
accounted for 2.7 percent of NTT's total 1989 operat
ing revenue. 

Related businesses include terminal equipment sales, 
operator information services, and telecommunica
tions consulting services. The main revenue generator 
in this sector is terminal equipment sales, which 
rose 4.1 percent to approximately ¥259 billion 
(US$2.0 billion) in fiscal 1989 from approximately 
¥249 billion (US$1.8 billion) in fiscal 1988. Terminal 
sales accounted for approximately 72 percent and 
4 percent of the related business operating revenue 
and NTT's total operating revenue, respectively. 

New Developments 

NTT is currently investing heavily in X-ray lithogra
phy systems. It has thus far acliieved an accuracy 
level of 0.07 microns; however, a level of 
0.04 microns is necessary to achieve the 0.2-micron 
design rule. Results are expected to be three to 
six years away. 

NTT has developed a compact, economical syn
chronic orbital radiation (SOR) facility using only a 
2.5-meter by 8.0-meter superconductive storage ring 
and a 1.7-meter linear accelerator. The SOR fadlity is 
capable of extremely fine structure processing. N i l ' s 
Lmge-Scale Integrated (LSI) Circuit Laboratories are 
developing SOR lithography as a source for advanced 
LSI manufacturing. 

Other services are facsimile network services, 
videoconference services, and videotex services. The 
most significant growth came in from the F-Net 
facsimile network services, which experienced a 
55.9 percent increase in revenue and a 48.2 percent 
increase in subscriptions to ¥5.3 billion (US$41 mil
lion) and 297,800, respectively. 

Further Information 

For further infoimation about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 

Related Businesses 

NTT's related businesses brought in over ¥361 bUlion 
(US$2.8 billion) in operating revenue, which 
accounted for 6.2 percent of NTT's total 1989 operat
ing revenue. Rdated businesses' operating revenue 
increased 14 percent from the previous year. 
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Nippon Telegraph and Telephone Corporation 

Table 1 
Corporate Highlights (Millions of US DoUars) 

1986 1987 1988 1989 

Four-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (US$1=¥) 

$23,011 

$7,144 
31.04 

$616 
2.68 

304,000 
$76 

$839 

¥221.26 

$33,561 
45.85 

$10,108 
30.12 

$936 
2.79 

298,000 
$113 

$1,208 
43.91 

¥159.52 

$41,020 
22.23 

$13,013 
31.72 

$1,317 
3.21 

294,369 
$139 

$1,936 
60.27 

¥138.03 

$45,551 
11.05 

$13,758 
30.20 

$1,729 
3.79 

283,294 
$161 

$2,055 
6.19 

¥128.25 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quartorly Profit 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA = Not available Somce: Nippon Iblegnqdi and Telepone Coiporation 
Aimaal Reports 
Dataquest (1990) 

SCA 
0007994 ©1990 Dataquest Incoiporated 



Nippon Telegraph and Telephone Corporation 

1989 SALES OFFICE LOCATIONS 

North America—2 
Europe— 3̂ 
Asia/Pacific—^More than 133 

Japan—^More than 130 
ROW—2 

MANUFACTURING LOCATIONS 

North America 

Photonic Integration Research Inc., United States 
Optical waveguide products 

Asia/Pacific 

Business Commimication System Engineering Co., 
Ltd., Japan 
Software 

Nippon Information and Communication Corp., Japan 
VAN and other telecommunications network 
services 

NTT Data Communications Systems Corp., Japan 
VAN and software 

NTT Leasing Co., Ltd., Japan 
Terminal equipment 

SUBSIDIARIES 

North America 

Advanced Energy Technologies Inc. (Canada) 
NTT America, Inc. (United States) 
NTT Data USA (United States) 
Riotonic Integration Research, Inc. (United States) 

Europe 

NTT Europe Lunited (United Kingdom) 
NTT Finance (Holland) BV (Neflierlands) 
NTT Finance (U.K.) Limited (United Kingdom) 
NTT International Scandinavia (I%dand) 

Asia/Pacific 

Advanced Telecommunications Research Institute 
International (Japan) 

AIREC Engineering Corp. (Japan) 
Amenity Service Kansai Co., Ltd. (Japan) 
Business Communication System Engineering Co., 

Ltd. (BCSE) (Japan) 
Captain Service Company Limited (Japan) 
Healthynet Hiroshima Co. (Japan) 
INS Engineering Corp. (Japan) 
International Information Inc. (J^an) 
Intemetwork Inc. (Japan) 
Kokyo Securities Co., Ltd. (Japan) 
Nagoya Information Center Co. (Japan) 
Nippon Airport Radio Service Co., Ltd. (Japan) 
Nippon Computer Security Corp. (Japan) 
Nippon Directory Development Co., Ltd. (Japan) 
Nippon Infoimation and Communication Corp. (NIQ 

(Japan) 
Nippon Senpaku Tsushin K.K. (Japan) 
Nippon Telematique, Inc. (Japan) 
NTT Auto Leasing Co., Ltd. (Japan) 
NTT Central Mohile Communications Corp. (Japan) 
NTT Central Network System (Japan) 
NTT Chugoku Mohile Communications Corp. 

(Japan) 
NTT Data Communications Systems Corp. (Japan) 
NTT Estate Co., Ltd. (Japan) 
NTT Infonnation Development Co., Ltd. (Japan) 
NTT hiteUigent Technology Co., Ltd. (Japan) 
NTT International Corp. (Japan) 
NTT Kansai Mobile Communications Corp. (Japan) 
NTT Kansai Real Estate Corp. (Japan) 
NTT Kansai Telecon Co. (Japan) 
NTT Kyushu Mobile Communications Corp. (Japan) 
NTT Kyushu Tele-control Corp. (Japan) 
NTT Learning Systems Co. (Japan) 
NTT Leasing Co., Ltd. (Japan) 
NTT Off-Talk Tushin Co., Ltd. (Japan) 
NTT PC Communications, Inc. (Japan) 
NTT Rental J^gineering Co., Ltd. (Japan) 
NTT Software Corp. (Japan) 
NTT Telemarketing Co., Ltd. (Japan) 
NTT Tokai Mobile Communications Corp. (Japan) 
NTT Tokai Real Estate Corp. (Japan) 
NTT Tour-Media Company, Ltd. (Japan) 
NTT Urban Development Co., Ltd. (Japan) 
The Japan UtOity Subway Company, Inc. (Japan) 

ROW 

NTT do Brasil Ltda. (Brazil) 
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Nippon Telegraph and Telephone Corporation 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1989 

International Telecommunications Union 
NTT joined this union to promote the worldwide 
standardization of telecommunications technolo
gies. 

IBM Japan 
NTT and IBM Japan jointly formed Nippon Infor
mation and Communication Corporation. 

Matsushita and Nissan Motor 
NTT Data, Matsushita, and Nissan jointly formed 
Star Communication Planning Corp. 

Nissan Motor 
NTT Data and Nissan agreed to jointly develop IC 
credit cards. 

Toshiba 
NTT and Toshiba agreed to jointly develop PBX 
software. 

Cincinnati Bell Information Systems 
Cincinnati Bell agreed to supply its software net
work system. 

American Telephone and Telegraph 
The companies made a product development and 
marketing agreement 

ITT-WD 
NTT and ITT-WD jointly formed Nippon Direc
tory Development Co., Ltd., a telephone directory 
consulting company. 

BatteUe Memorial Institute 
NTT and BatteUe joindy formed Photonic Integra
tion Research, Inc. 

Moli Energy Ltd. of Canada 
NTT and Moli jointly formed Advanced Energy 
Technologies Inc. to develop a rechargeable 
lithium battery. 

niinois Bell Telephone 
NTT and Illinois Bell linked their ISDN services 
so that users in the companies' respective coimtries 
can access services of the other. 

Schlumberger, Ltd. 
NTT and Schlumberger formed a joint venture to 
construct an ASIC verification system based on an 
NTT tester design. 

LM Ericsson Telefon AB 
NTT and Ericsson formed a joint venture to a 
develop digital cellular telephone system for Japan. 

Northern Telecom 
A joint development effort has been undertaken to 
buUd systems for the TRON Operating System. 

Fujitsu, Ltd. 
A joint development effort has been undertaken to 
build systems for the TRON Operating System. 

Hitachi, Ltd. 
A joint development effort has been undertaken to 
build systems for the TRON Operating System. 

Matsushita Electric Industrial Company 
A joint development effort has been undertaken to 
build systems for the TRON Operating System. 

Mitsubishi Electric Corp. 
A joint development effort has been undertaken to 
build systems for the TRON Operating System. 

Co Corp. 
A joint development effort has been undertaken to 
buUd systems for the TRON Operating System. 

Oki Electric Co. 
A joint development effort has been undertaken to 
build systems for the TRON Opiating System. 

Toshiba Corp. 
A joint development effort has been undertaken to 
build systems for die TRON Operating System. 

MERGERS AND ACQUISITIONS 

Information is not available. 

KEY OFFICERS 

Ham Yamaguchi 
Chairman 

Masashi Kojima 
President 

Shigeo Sawada 
Senior executive vice president 

Katsumi lida 
Senior executive vice president 

Shozo Iwasaki 
Senior executive vice president 
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Nippon Telegraph and Telephone Corporation 

Tomeo Kambayashi 
Senior executive vice president 

FOUNDERS 

Information is not available. 

PRINCIPAL INVESTORS 

Ministry of Finance—^77.5 percent 
Mitsubishi Trust & Banking—0.5 percent 
Sumitomo Trust—0.4 percent 
Toyo Trust—0.4 percent 
Yasuda Trust—0.4 percent 
Chuo Trust—0.3 percent 
Japan Securities Clearing—0.3 percent 
MRppon Life—0.3 percent 
Siunitomo Life—0.3 percent 
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Nippon Telegraph and Telephone Corporation 

Table 2 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 1986 1987 1988 1989 

Total Current Assets 
Cash and Equivalents 
Receivables 
Inventory 
Other Current Assets 

Net Properly, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

$4,019 
1,798 
1,524 
178 
519 

$45,905 
$1,457 

$51,381 

$7,028 
$18,824 
$9,658 

$35,510 

$15,872 
15,032 

-

839 

$6,255 
2,822 
2,488 
232 
712 

$62,444 
$2,624 

$71,324 

$9,877 
$25,130 
$13,828 

$48,835 

$22,489 
20,851 

73 
1,565 

$7,828 
3,198 
3,352 
290 
988 

$72,017 
$3,152 

$82,996 

$11,962 
$27,427 
$16,245 

$55,635 

$27,361 
24,097 

141 
3,123 

$9,707 
3,542 
4,157 
377 

1,631 
$76,225 
$4,202 

$90,134 

$12,872 
$28,607 
$17,761 

$59,239 

$30,895 
25,934 
213 

4,747 

$51,381 $71,324 $82,996 $90,134 

Income Statement 1986 1987 1988 1989 

Revenue 
Operating Suspense 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

$23,011 
$11,067 

$616 
$7,904 
$7,144 
$1,688 
7.33 
50.27 
$839 
15.6 

$53.80 
$22.60 
$1,017 

$33,561 
$15,610 

$936 
$11,518 
$10,108 
$2,576 
7.68 
53.11 

$1,208 
15.6 

$77.42 
$31.34 
$1,442 

$41,020 
$19,476 
$1,317 
$13,602 
$13,013 
$4,176 
10.18 
53.65 

$1,936 
15.6 

$124.08 
$36.22 
$1,754 

$45,551 
$22,199 
$1,729 
$15,830 
$13,758 
$4,054 

8.90 
49.29 
$2,055 

15.6 

$131.76 
$38.99 
$1,980 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$1^0 ¥221.26 ¥159.52 ¥138.03 ¥128.25 

Somce: Nq>pan Telegraph and Tdeptaone Corpomtion 
Amnial Rq)OTts 
Dataqaest (1990) 
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Nippon Telegraph and Telephone Corporation 

Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Billions of Yen, except Per Share Data) 

Balance Sheet 1986 1987 1988 1989 

Total Current Assets 
Cash and Equivalents 
Receivables 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Otiher Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

¥889,249 
397,918 
337,133 
39,323 
114,875 

¥10,156,968 
¥322,420 

¥11,368,637 

¥1,555,078 
¥4,164,976 
¥2,136,819 

¥7,856,873 

¥3,511,764 
3,326,076 

-
185,688 

¥997,796 
450,240 
396,901 
37,044 
113,611 

¥9,961,092 
¥418,646 

¥1,080,466 
441,388 
462,696 
40,036 
136,346 

¥9,940,441 
¥435,018 

¥11,377,534 ¥11,455,925 

¥1,575,512 
¥4,008,735 
¥2,205,860 

¥7,790,107 

¥3,587,427 
3,326,076 

11,700 
249,651 

¥1,651,159 
¥3,785,812 
¥2,242,340 

¥7,679,311 

¥3,776,614 
3,326,076 

19,500 
431,038 

¥1,244,968 
454,322 
533,104 
48,318 

209,224 
¥9,775,823 
¥538,866 

¥11,559,657 

¥1,650,816 
¥3,668,824 
¥2,277,791 

¥7,597,431 

¥3,962,226 
3,326,076 

27,300 
608,850 

¥11,368,637 ¥11,377,534 ¥11,455,925 ¥11,559,657 

Income Statement 1986 1987 1988 1989 

Revenue 
Operating Expense 
R&D Expeiise 
SG&A Expense 
Capital Expense 
Pretax Locome 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

¥5,091,409 
¥2,448,649 
¥136,209 

¥1,748.804 
¥1,580,600 
¥373,421 

7.33 
50.27 

¥185,688 
15.6 

¥5,353,582 
¥2,490,048 
¥149,255 

¥1,837,353 
¥1,612,351 
¥410,911 

7.68 
53.11 

¥192,663 
15.6 

¥5,662,001 
¥2,688,250 
¥181,718 

¥1,877,527 
¥1,796,159 
¥576,457 

10.18 
53.65 

¥267,187 
15.6 

¥5,841,897 
¥2,847,004 
¥221,692 

¥2,030,231 
¥1,764,400 
¥519,887 

8.90 
49.29 

¥263,612 
15.6 

Per Share Data 
Earnings 
Dividend 
Book Value 

¥11,903 
¥5,000 

¥225,113 

¥12,350 
¥5,000 

¥229,963 

¥17,127 
¥5,000 

¥242,091 

¥16,898 
¥5,000 

^53,989 

10 ©1990 Dataquest Incorporated SCA 
0007994 



Nippon Telegraph and Telephone Corporation 

Table 3 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Billions of Yen, except Per Share Data) 

Key Financial Ratios 1986 1987 1988 1989 

Liquidity 
Curreot (Hmes) 
Quick (Times) 
Rxed Assets/Equity (%) 
Cunent Liabilities/Equity (%) 
Total Liabilities/Equily (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Maigin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate ( U S $ 1 ^ 

0.57 
0.55 

289.23 
44.28 
223.73 

« 

-

3.65 

2.68 
31.04 

304,000 
¥76 

13.90 

0.63 
0.61 

277.67 
43.92 
217.15 

1.97 
6.30 
3.60 

2.79 
30.12 

298,000 
¥113 
14.17 

0.65 
0.63 

263.21 
43.72 
203.34 

2.51 
7.77 
4.72 

3.21 
31.72 

294,369 
¥139 
15.68 

0.75 
0.72 

246.73 
41.66 
191.75 

2.37 
7.06 
4.51 

3.79 
30.20 

283,294 
¥161 
15.26 

¥221.26 ¥159.52 ¥138.03 ¥128.25 

Somce: Nq>pan TBlegriqph and HBlephone Cotpoiation 
Amiual Reports 
Dataqaest (1990) 
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Company Backgrounder by Dataquest 

Omron Corporation 
10, Tsuchudo-cho, Hanazono 
Ukyo-ku, Kyoto 616, Japan 

Telephone: 075-463-1161 
Fax: 075-464-2607 

Dun's Number: Not Available 
Date Founded: 1948 

CORPORATE STRATEGIC DIRECTION 

Qmron Corporation is a world leader in the produc
tion of automation systems, components, and equip
ment. In the field of factory automation, Omron 
produces a wide array of products fix>m computer 
systems to components. In commercial and consumer 
products, the Company provides subsystenos to com
ponents, electronic fund transfer systems, electronic 
traffic control systems, health and medical equipment, 
and office automation systems. 

Total revenue increased 11.8 percent to ¥416.2 billion 
(US$2.9 bilUon) from ¥372.4 (US$2.9 billion) for the 
year ended March 1990. (Percentage changes refer 
only to ¥ amounts; US$ percentage changes will 
differ because of fluctuations in Dataquest exchange 
rates.) AU operations recorded higher sales, with 
health and medical equipment producing the 
most substantial gain—^57.3 percent—to a total of 
¥25.9 billion (US$181.8 million). Components and 
systems sales were up 9 percent to ¥256.7 billion 
(US$1.8 billion), accounting for 62 percent of net 
sales. Electronic fund transfer systems increased reve
nue by 4 percent over the previous year, totaling 
¥65.4 billion (US$459), representing 15.7 percent of 
total revenue. Office automation systems posted a 16 
percent gain in fiscal 1990, totaling ¥36.6 billion 
(US$256.9 million) and representing 8.8 percent of 
total revenue. 

Net income increased 9.7 percent totaling ¥20.8 bil
lion (US$146.0 million) in the year ended 
March 1990, up from ¥18.9 biUion (US$147.8 mfl-
lion). A reduction of income taxes arising from 
carrying forward the operating loss and prior 
years' accounting loss of subsidiaries helped boost 
the posted net income for fiscal 1990. 

R&D expend i tu r e to ta led ¥ 2 5 . 9 b i l l i on 
(US$181.9 million) in die year ended March 1990, 
representing 6.2 percent of revenue. This increase is 
15 percent over the previous year's figure of 
%22.5 billicm (US$175.6 million). Capital spending 
totaled ¥40.8 billion (US$286.5 million) in the year 
ended March 1990, representing 6.6 percent of reve
nue, a 65.1 percent increase over the previous year's 
figure of ¥24.7 billion (US$192.9 million). Omron 
Corporation employed 15,823 people worldwide in 
fiscal 1990. 

More detailed infcnmation is available in Tables 1 
and 2, -vAAdk appear after "Business Segment Stra
tegic Direction" and present corporate highlights and 
revenue by region. Information on revenue by distri
bution channel is not available. Tables 3 and 4, com
prehensive financial statements, are at ^ end of this 
profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Control Components and Systems 

The Control Components and Systems operating 
group consists of three divisions: Industrial, Con
sumer/Commercial, and Automotive Electronics. The 
Industrial Division provides such products as 
programmable controllers and sensors for factory 
automation and computer-integrated manufacturing 
(CIM). The 1989 introduction of the C200H, a new 
temperature controller, contributed significanfly to the 
Industrial Division's sales. The Consumer/Commer
cial Division provides consumer electrical products, 
automatic vending machines, and office automation 
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Omron Corporation 

equipment New products that contributed signifi-
candy to sales were miniature relays for telecommu
nication, an inpu^ou^ut (I/O) terminal series, a 
mechanical sensor switch for consumer natural gas, 
and a power supply. Other products that registered 
substantial sales growth were scanners of the Man-
Machine-Ihteiface Products Group, and optical sen
sors of the Device Products Division. The Automo
tive Electronics Division provides such products as 
switches and relays for use in luxury cars. 

Health and Medical Equipment 

The Health and Medical Equipment group's principal 
products include an automatic blood cell analyzer, 
hyperthermia equipment for cancer treatment, a flow 
cytometer, a low-frequency massage machine, and 
rechargeable electronic sphygmomanometers and 
sphygmomanometers with pressure sensors or optical 
sensors. 

Internationally, the Control Components and Systems 
group expanded its operations by developing markets 
and increasing local production. An important switch 
was made to local manufacturing and marketing sub
sidiaries in the second half of the fiscal year to 
promote conversion to regional management 

Electronic Fund IVansfer Systems 

The Electronic Fund Transfer Systems group provides 
an extensive line of unmanned banldng machines, 
including biU changers and automatic teller machines, 
a multiline firm banking system, and electronic fund 
transfix systems (EFTSs) such as the Information 
Network System and the CATV System. 

Office Automation Systems 

The Office Automation Systems group provides such 
products as personal computers, workstations, 
peripherals (including scanners and modems), and 
information networks. In 1988, the LUNA 32-bit 
holonic workstation was favorably received as an 
affordable desktop woikstation. In con^uter peripher
als, the division introduced a new modem series, 
scanners, and unintemiptible power supplies (UPSs). 
Also, Omron became the first manufacturer licensed 
to incorporate the Sigma workstation operating 
environment software into its workstations. 

Information Systems 

The Infonnation Systems group provides electronic 
traffic control systems, security control systems, and 
inspection control systems. Currendy, this division is 
involved in a large-scale project to install electronic 
traffic control systems in the metropolitan Tokyo area 
and in the Osaka and Kyoto areas. 

Further Information 

For more infonnation about the Company's business 
segments, please contact the appropriate industry 
service. Dataquest tracks Omron through the Japanese 
Semiconductor Application Markets (ISAM). 
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Table 1 
Five-Year Corporate Highlights 
(MiUions of US DoUars) 

1986 1987 1988 1989 1990 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (US$1=¥) 

$1,252.8 

$147.7 
11.79 

$68.9 
5.50 

12,824 
$97.69 

$11.6 

¥221.26 

$1,752.1 
39.85 

$198.4 
11.33 

$111.8 
6.38 

13,364 
$131.11 

$19.1 
64.14 

¥159.56 

$2,286.6 
30.50 

$147.2 
6.44 

$148.7 
6.50 

13,851 
$165.08 

$78.3 
309.90 

¥138.03 

$2,904.1 
27.00 

$192.9 
6.64 

$175.6 
6.05 

15,047 
$193.00 

$147.8 
88.81 

¥128.25 

$2,921.5 
0.60 

$286.5 
9.81 

$181.9 
6.23 

15,823 
$184.64 

$146.0 
(1.27) 

¥142.47 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA = Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

Japan 
International 

Ql 

NA 
NA 

1986 

81.39 
18.61 

Q2 

NA 
NA 

1987 

83.06 
16.94 

1988 

83.70 
16.30 

Q3 

NA 
NA 

Q4 

NA 
NA 

SoDice: Omnm Coipoiatioii 
Annual Reports 
Dataquest (1990) 

1989 1990 

84.60 84.24 
15.40 15.76 

Source: Qmron Corporation 
ADtmal RqKxrts 

(1990) 
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Omron Corporation 

1990 SALES OFFICE LOCATIONS 

Norfli America—4 
Europe—15 
Asia/Pacific—^52 

Japan—47 
ROW—2 

MANUFACTURING LOCATIONS 

North America 

Omron Manufacturing of America Inc., Ohio, United 
States 
Manufacturer of control components 

Europe 

Omron Electronics (U.K.) Ltd., United Kingdom 
Manufacturer of control components 

Omron Manufacturing of the Netherlands B.V., 
Netherlands 
Manufacturer of control components 

AsialPacific 

Omron Malaysia Electronic Sdn. Bhd., Malaysia 
Manufacturer of control components 

Omron Taiwan Electronics Inc., Taiwan 
Manufacturer of control components 

Europe 

Omron Electronics A.B. (Sweden) 
Omron Electronics A.G. (Switzerland) 
Omron Electronics A/S (Norway) 
Omron Electronics B.V. (Netherlands) 
Omron Electronics Componentes e Sistemas 

Electronicos LDA (Portugal) 
Omron Electronics Europe B.V. (OEE-H.Q.) 

(Netherlands) 
Onuon Electronics GesmbH (Austria) 
Omron Electronics GmbH (Germany) 
Omron Electronics O.Y. (Finland) 
Omron Electronics S«A. (Belgium) 
Omron Electronics S.A. (Spain) 
Onuon Electronics S.a.r.L. (France) 
Omron Electronics S.r.L. (Italy) 
Omron Electronics (UK) Ltd. (England) 
Omron Finance Netherlands B.V. (Netherlands) 
Omron Geschaftssysteme GmbH (Germany) 
Omron Terminals (UK) Ltd. (England) 

AsialPacific 

Omron Asia Pacific Trading Pte. Ltd. (Singapore) 
Omron Electronics Asia Ltd. (Hong Kong) 
Omron Electronics Pte. Ltd. (Australia) 
Omron Korea Co. Ltd. (South Korea) 
Omron Malaysia Sdn. Bhd (Malaysia) 
Omron Singapore Pte. Ltd. (Singapore) 
Omron Taiwan Electronics Inc. (Taiwan) 
Omron Trisak Co. Ltd. (Thailand) 

ROW 

ROW 

Omron Componentes Ind. Nandan Factory, Brazil 
Manufacturer of control components 

Omron Business Sistemas Electronicos da Asasaca. 
Latina Ltda. (Brazil) 

Omron Electronica do Brasil Ltda. (Brazil) 

SUBSIDIARIES 
ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

North America 

Omron Canada Inc. (Canada) 
Omron Electronics lac. (United States) 
Omron Manufacturing of America Inc. (United 

States) 
Omron Research Institute Inc. (United States) 
Omron Systems of America Inc. (United States) 
Omron Systems of Canada Inc. (Canada) 

1988 

Dalian Electronics Industries 
Omron and Dalian Electronic Industries of China 
reached a consignment production agreement. 
Under the agreement, Onmm will provide parts, 
materials, production equipment, and technology 
for the production of its health care products. 

©1990 Dataquest Incorporated SCA 
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Sumitomo Electric Industries Ltd. 
Omron and Sumitomo Electric Industries will 
jointly market Sysnet, an optical local area 
network (LAN) developed joindy by the two 
companies for factory automation use, in Europe. 
The two companies will also cooperate on related 
operations, such as software developments tailored 
to users' specifications, as well as the training of 
system engineers. The system will be marketed 
through Omron's sales channels. 

Mitsui Engineering and Shipbuilding Co. Ltd. 
Omron and Mitsui Engineering and Shipbuilding 
Co. will establish a joint factory automation 
firm in Tokyo. The new firm, to be named 
O&M Systems Inc., wiU be equally owned by both 
parties. 

1987 

Nippon Telephone and Telegraph (NTT) and 
Sumitomo Electric Industries Ltd. 

Omron, NTT, and Sumitomo Electric Industries 
jointly established a factory automation engineer
ing firm, known as NTT Fanet Systems (Japan). 

IBM Japan Ltd. 
Omron and IBM Japan entered an agreement to 
link their sales of CEM systems that will integrate 
ofGice systems, conq>uter-assisted design/computer-
assisted manufacturing (CAD/CAM) systems, and 
manufacturing systems to permit manufacturers 
to manage purchases, production, sales, and 
shipments. The companies will develop an inter
face that combines Omron's software for factory 
automation and IBM Japan's software for informa
tion processing. 

1987 

Carlo Gavassi Omron 
Omron acquired the remaining minority stake of 
Carlo Gavassi Omron (Switzerland), where it had 
held the majority. 

KEY OEFICERS 

Takao Tateisi 
Chairman and director 

Nobuo Tateisi 
Vice chairman and director 

Yoshio Tateisi 
President and director 

Toshio Yagawa 
Vice president and director 

Kohei Jinkawa 
\^ce president and director 

Noriyoshi Nakamura 
Senior managing director 

Isao Hatano 
Senior managing director 

MERGERS AND ACQUISITIONS 

1990 

Buffalo Medical Specialties Manufacturing and 
Marshall Products 

Omron acquired Buffalo Medical Specialties 
Manufacturing and Marshall Products, a medical 
equipment manufacturer, for $27.5 million. The 
US firm will be renamed Omron Marshall 
Products. 

PRINCIPAL INVESTORS 

Information is not available. 

FOUNDERS 

Information is not available. 

SCA 
0007440 ©1990 Dataquest Incorporated 



Omron Corporation 

Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Tenn Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Conunon Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japan Revenue 
Non-Japan Revenue 

Cost of Sales 
R&D E]q>ense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$1=*) 

6 

1986 

$821.6 
249.2 
295.9 

39.8 
187.9 
48.8 

$333.8 
$64.9 

$1,220.3 

$506.6 
$143.6 
$85.1 

$735.3 

$485.0 
-

38.7 
162.9 
283.4 

$1,220.3 

1986 

$1,252.8 
1,019.6 

233.2 
$865.7 
$68.9 

$242.7 
$147.7 
$56.2 
4.49 

72.30 
$11.6 
171.4 

$0.07 
$0.05 
$2.83 

¥221.26 

1987 

$1,206.3 
409.5 
417.2 

64.3 
242.2 
73.1 

$543.3 
$118.3 

$1,868.0 

$676.0 
$398.5 
$114.2 

$1,188.7 

$679.2 
-

53.8 
226.3 
399.1 

$1,868.0 

1987 

$1,752.1 
1,455.3 

296.8 
$1,202.8 

$111.8 
$329.6 
$198.4 
$71.6 
4.08 

72.20 
$19.1 
171.8 

$0.09 
$0.07 
$3.95 

¥159.56 

©1990 Dataquest Incorporated 

1988 

$1,624.2 
579.1 
556.5 
112.1 
306.1 
70.4 

$634.8 
$120.9 

$2,379.9 

$852.3 
$296.5 
$127.9 

$1,276.7 

$1,103.2 
-

190.8 
391.8 
520.6 

$2,379.9 

1988 

$2,286.6 
1,913.9 

372.7 
$1,511.3 

$148.7 
$418.7 
$147.2 
$186.9 

8.17 
58.70 
$78.3 
205.6 

$0.37 
$0.09 
$5.37 

¥138.03 

1989 

$1,969.3 
647.7 
678.1 
182.4 
391.6 
69.6 

$749.0 
$130.8 

$2,849.0 

$1,057.7 
$239.8 
$136.3 

$1,433.9 

$1,415.2 
-

260.7 
473.0 
681.5 

$2,849.0 

1989 

$2,904.1 
2,456.8 

447.2 
$1,856.7 

$175.6 
$520.8 
$192.9 
$309.7 

10.66 
59.50 

$147.8 
214.3 

$0.69 
$0.11 
$6.60 

¥128.25 

1990 

$2,242.6 
880.0 
666.3 
207.9 
416.8 
71.6 

$824.7 
$168.7 

$3,236.0 

$1,076.2 
$512.5 
$143.5 

$1,732.2 

$1,503.8 
-

259.0 
507.5 
737.3 

$3,236.0 

1990 

$2,921.5 
2,461.2 

460.4 
$1,889.0 

$181.9 
$532.3 
$286.5 
$307.9 

10.54 
54.50 

$146.0 
229.1 

$0.61 
$0.09 
$6.56 

¥142.47 

Souice: Omron CoipcnatiQn 
Annnal Reports 
Dalaqaest (1990) 
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Omron Corporation 

Table 4 
Comprehensive Financial Statement 
Fiscsd Year Ending March 
(Millions of Yen, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Maricetable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained E^nings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japan Revenue 
Non-Japan Revenue 

Cost of Sales 
R&D Expense 
SG&A E:q>ense 
Capital Expense 
Pretax Income 
Pretax Margm (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, MiUions 

Per Share Data 
Earnings 
Dividend 
Book Value 

1986 

¥181,790.0 
55,147.0 
65,461.0 
8,813.0 

41,574.0 
10,795.0 

¥73,858.0 
¥14,355.0 

¥270,003.0 

¥112,095.0 
¥31,762.0 
¥18,834.0 

¥162,691.0 

¥107,312.0 
-

8,570.0 
36,036.0 
62,706.0 

¥270,003.0 

1986 

¥277,198.0 
225,598.0 
51,600.0 

¥191,538.0 
¥15,238.0 
¥53,695.0 
¥32,673.0 
¥12,438.0 

4.49 
72.30 

¥2,575.0 
171.4 

¥15.00 
¥11.00 

¥626.09 

1987 

¥192,477.0 
65,345.0 
66,566.0 
10,259.0 
38,649.0 
11,658.0 

¥86,693.0 
¥18,881.0 

¥298,051.0 

¥107,862.0 
¥63,586.0 
¥18,222.0 

¥189,670.0 

¥108,381.0 
-

8,589.0 
36,113.0 
63,679.0 

¥298,051.0 

1987 

¥279,569.0 
232,213.0 
47,356.0 

¥191,914.0 
¥17,833.0 
¥52,586.0 
¥31,664.0 
¥11,417.0 

4.08 
72.20 

¥3,048.0 
171.8 

¥14.90 
¥11.00 

¥630.86 

1988 

¥224,189.0 
79,937.0 
76,814.0 
15,477.0 
42,249.0 
9,712.0 

¥87,619.0 
¥16,692.0 

¥328,500.0 

¥117,640.0 
¥40,931.0 
¥17,654.0 

¥176,225.0 

¥152,275.0 
-

26,332.0 
54,087.0 
71,856.0 

¥328,500.0 

1988 

¥315,618.0 
264,172.0 

51,446.0 
¥208,602.0 
¥20,528.0 
¥57,799.0 
¥20,320.0 
¥25,792.0 

8.17 
58.70 

¥10,808.0 
205.6 

¥50.70 
¥11.80 

¥740.64 

1989 

¥252,559.0 
83,062.0 
86,965.0 
23,388.0 
50,219.0 
8,925.0 

¥96,056.0 
¥16,771.0 

¥365,386.0 

¥135,655.0 
¥30,753.0 
¥17,484.0 

¥183,892.0 

¥181,494.0 
-

33,431.0 
60,666.0 
87,397.0 

¥365,386.0 

1989 

¥372,447.0 
315,091.0 
57,356.0 

¥238,120.0 
¥22,525.0 
¥66,793.0 
¥24,738.0 
¥39,718.0 

10.66 
59.50 

¥18,961.0 
214.3 

¥88.20 
¥14.50 

¥846.92 

1990 

¥319,503.0 
125,376.0 
94,921.0 
29,615.0 
59,387.0 
10,204.0 

¥117,494.0 
¥24,038.0 

¥461,035.0 

¥153,324.0 
¥73,022.0 
¥20,438.0 

¥246,784.0 

¥214,251.0 
-

36,893.0 
72,308.0 

105,050.0 

¥461,035.0 

1990 

¥416,231.0 
350,644.0 
65,587.0 

¥269,132.0 
^5,911.0 
¥75,841.0 
¥40,824.0 
¥43,865.0 

10.54 
54.50 

¥20,795.0 
229.1 

¥87.30 
¥12.40 

¥935.19 
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Omron Corporation 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscad Year Ending March 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$1=¥) 

1986 

1.62 
1.25 

68.83 
104.46 
151.61 

-
-

0.93 

5.50 
11.79 

12,824 
¥21,615.56 

12.10 

¥221.26 

1987 

1.78 
1.43 

79.99 
99.52 

175.00 

1.07 
2.83 
1.09 

6.38 
11.33 

13,364 
¥20,919.56 

10.62 

¥159.56 

1988 

1.91 
1.55 

57.54 
77.25 

115.73 

3.45 
8.29 
3.42 

6.50 
6.44 

13,851 
¥22,786.66 

6.19 

¥138.03 

1989 

1.86 
1.49 

52.93 
74.74 

101.32 

5.47 
11.36 
5.09 

6.05 
6.64 

15,047 
¥24,752.24 

6.77 

¥128.25 

1990 

2.08 
1.70 

54.84 
71.56 

115.18 

5.03 
10.51 
5.00 

6.23 
9.81 

15,823 
¥26,305.44 

8.85 

¥142.47 

Source: Omron Corporation 
Anmial Reports 
Dataquest (1990) 
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Company Backgrounder by Dataquest 

Ricoh Company, Ltd. 
15-5, Minami-Aoyama 1-chome 
Minato-ku, Tokyo 107, Japan 

Telephone: (03) 479-3111 
Fax: (03) 403-1578 

Dun's Number: 10-277-1235 
Date Founded: February 1936 

CORPORATE STRATEGIC DIRECTION 

Ricoh Company, Ltd., founded in 1936 by Kiyoshi 
Ichimura, has an estimated revenue of ¥729.4 billion 
(US$S.7 billion) for the fiscal year ending March 
1989. The Company has four major lines of business: 
copiers and related supplies, facsimile equipment, 
data processing systems, and other products (cameras, 
lenses, integrated circuits and other electronic 
devices, educational madiines, measuring devices, 
and thermal paper). Copiers and related suppUes 
represented 55.0 percent of net sales for the fiscal 
year ending March 1989; facsimile equipment, 
15.2 percent; data processing systems, 15.4 percent; 
and other products, 14.4 percent 

Ricoh entered the business machine market by 
introducing a diazo copier in 1955. The Company 
introduced a plain paper copier in 1972, facsimile 
machines in 1974, text and graphic-image editing 
systems and ink jet printers in 1980, and laser printers 
in 1983. 

The Japan-based Company is not a member of any 
larger industrial group. Ricoh is organized along 
product and regional lines, with coitralized manufac
turing and marketing organizations in Nordi America 
and Europe as well as in Japan. The Company is 
convinced ibat the creation of independent overseas 
operations to plan, procure, manufacture, and market 
its products locally is the key to long-term interna
tional success. Ricoh also intends to increase product 
development and continue diversifying its product 
lines with the development of new R&D facilities. 

Ricoh's estimated revenue for the fiscal year ending 
March 1990 was ¥810 billion (US$5.7 billion). Ricoh 
reported total revenue of ¥729.4 billion (US$5.7 bil
lion) in die fiscal year ending March 1989, an 
increase of 8.2 percent over the fiscal year emling 
March 1988 figure of ¥674.2 biUion (US$4.9 billion). 

(Percentage changes refer only to ¥ amounts; US$ 
percentage changes will differ because of fluctuations 
in Dataquest exchange rates.) This increase can be 
attributed largely to the 21.0 percent increase in sales 
of other products for fiscal 1989, reflecting strong 
demand for the Company's electronic devices. 
Sales in Japan rose 10.0 percent to ¥461 billion 
(US$3.6 billion) while sales in North America and 
Europe rose 2.7 percent and 8.3 percent, respectively. 
Ricoh's estimated net income for the fiscal year 
ending March 1990 was ¥20 billion (US$140.4 nul-
Uon). The Company's net income rose 4.1 percent 
to ¥17.8 bilhon (US$138.8 million) in 1989 fix)m 
¥17.1 billion (US$123.9 miUion) in fiscal 1988. 

The Company's estimated capital expenditure for the 
fiscal year ending March 1990 was ¥46.8 billion 
(US$328.5 million), representing 5.8 percent of total 
revenue. Capital expenditure totaled ¥59.3 biUion 
(US$462 million) for fiscal 1989, representing 
8.13 percent of revenue. This is an increase of 
nearly 72.0 percent over the fiscal 1988 figure of 
¥34.5 billion (US$177.5 million). This increase was 
due primarily to Ricoh's expanding manufacturing 
into Europe and North America. Ricoh also built or 
modified three manufacturing plants in Japan to 
increase production capacity of printed circuit boards, 
copiers, laser printers, and electronic devices. 

Ricoh's estimated research and development expendi
ture for the fiscal year ending March 1990 was 
¥52.3 billion (US$367.1 million), representing 
6.5 percent of revenue. Research and development 
e^enditure totaled ¥46.5 biUion (US$362.5 million) 
for fiscal 1989, representing 6.4 percent of total 
revenue. This is an increase of 8.4 percent over the 
fiscal 1988 figure of ¥42.9 billion (US$310.8 mU-
hon). 

Most of Ricoh's products are marketed under the 
Ricoh brand name, but the Company also produces 
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Ricoh Company, Ltd. I 
components and finished goods for OEMs including 
Savin and Pitney Bowes. Ricoh has major subsid
iaries in Europe and the United States. These 
subsidiaries manufacture copiers and facsimiles and 
sell them and other Ricoh products into their 
local markets. Ricoh's Taiwanese subsidiary 
manufactures cameras for worldwide sale, and its 
Korean subsidiary manufactures copiers and facsimile 
machines. 

Ricoh employed approximately 12,700 people in fis
cal 1989. 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
Direction" and present corporate highlights and reve
nue by region. Information on revenue by distribution 
channel is not available. Tables 3 and 4, comprehen
sive financial statements, are at the end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Copiers 

According to Ricoh, the sale of copiers and copier-
related products generated approximately ¥401.1 bil
lion (US$3.13 billion) or 47.0 percent of total revenue 
in fiscal 1989. Dataquest estimates that Ricoh held 
5.7 paceat of die US copier market, ranking fifUi in 
die market Ricoh has 300 dealers with two branch 
offices in the United States and uses such alternate 
channels as manufacturets' representatives, distribu
tors, wholesalers, and retailers to distribute its 
products. Dataquest believes that Ricoh can increase 
its market share by e:q>aiiding its product offerings 
and services. As products are becoming more similar, 
vendors can differentiate themselves from dieir com
petitors through after-sales support In addition, 
because of improved product design, more low-end 
copier users are doing their own maintenance, and 
alternate channels are increasing in popularity. 
Dataquest estimates that 16 percent of placements 
will go through alternate channels by 1994. Dataquest 
ranks Ricoh third in the worldwide plain paper copier 
maiket, with 14 percent of market share. 

Ricoh released die FT9100 in Japan during the first 
quarter of 1989. The FT9100 is able to throughput 
101 A4 copies per minute. Also released were the 
FW7I20D, Ricoh's first digital copier for technical 
drawings. Internationally, Ricoh's best-performing 
products were the FT4480 desktop model, the 

FT6620 high-speed model, and the FT2260 compact 
copier with zoom functions. Also introduced in 1989 
were the FT2220, FT4400, FT4460, FT4490, 
FT5540, Fr5570, FT 7770, and the LR-2. 

Ricoh released the NC-lOO in April 1990. The 
NC-lOO is a xerographic full-color copier that also 
provides full-featured black-and-white capabilities. 
The Company also demonstrated a fuU-color copier 
prototype caUed the -AGX-l, developed in a joint 
venture with Polaroid Corporation. The AGX-l uses 
photographic technology similar to that used in 
Polaroid cameras. 

Facsimiles 

Facsimile equipment sales rose by 7.0 percent in 
fiscal 1989 to ¥111 billion (US$865.5 million), widi 
overseas sales increasing by 20.9 percent to 
¥65 bilhon (US$506.8 million). Revenue generated 
by the sale of facsimile machines represents 
15.2 percent of total revenue. Ricoh introduced the 
Rifax 2000 series, a family of compact plain paper 
laser facsimile machines, as well as die L series of 
speaking facsimile machines in 1989. Ricoh also 
introduced the Rifax 7200S plain paper facsimile 
machine that has provisions for incorporating a bar
code scanner. The Rifax D7000 and the Rifax T80 
were introduced in the fall of 1989. To help reduce its 
rdiance on exports and therefore ensure steady, long-
term growth, Ricoh has stepped up production of 
facsimiles overseas through such subsidiaries as 
Ricoh Electronics, Inc., in the United States and 
Ricoh Industrie France S.A 

According to Dataquest, Ricoh ranked fifdi, with 
7.9 percent share of the facsimile market in the 
United States and sales of 118.6 million machines in 
calendar 1989. In the plain paper facsimile market, 
Ricoh ranked third in United States in 1989. 
Dataquest ranks Ricoh sixth in the United Kingdom, 
with 11.6 million units shipped and 5.6 po'cent of the 
market in fiscal 1989. Ricoh ranked first in the 
Japanese maricet in calendar 1989, with 20.3 percent 
share, according to Nikkei, Sangyo Shimbim, a 
source of information in Js^an. 

Computer Storage 

Ricoh competes in two of the six Dataquest segments 
of the worldwide computer storage market Ricoh 
ranks first through Maxoptix Corporation, a joint 
venture widi Maxtor, in the 5.25-inch write-once 
read-many (WORM) maiket, with a 36 percent mar
ket share. Dataquest estimates that Maxoptix shipped 

©1990 Dataquest Incorporated SCA 
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Ricoh Company, Ltd. 

7,500 units, contributing ¥1.24 bilhon (US$9.7 mil-
hon) to total revenue. 

Ricoh/Olympus ranks second behind Sony in the 
rewritable disk drives worldwide market, with an 
18 percent share in fiscal 1989. Dataquest estimates 
that Ricoh shipped 6,000 units, which contributed 
¥1.5 biUion CUS$11.7 million) to revenue in fiscal 
1989. The computer storage segment of Ricoh's biisi-
ness contributes a total of ¥2.74 bilhon (US$21 mil-
Uon), or less than 1 percent of the Company's total 
revenue. 

Semiconductors 

Dataquest estimates that Ricoh generated ¥12.6 bil
lion (US$91 million) in semiconductor revenue for 
fiscal 1989, a 7 percent increase over fiscal 1988. 
This revenue represents nearly 2 percent of Ricoh's 
total revenue generated in fiscal 1989. Ricoh's largest 
single market is Japan, which contributes ¥12.1 bil
lion (US$88 million) in semiconductor revenue, 
representing 96 percent of the Company's sonicon-
ductor revenue. In Japan, Ricoh ranks 23rd and con
trols less than 1 percent of the market 

Ricoh produces a variety of NMOS, PMOS, CMOS, 
and BiCMOS memory, microdevices, and logic chips. 
Dataquest estimates that Ricoh generated ¥4.9 billion 
(US$38 million) in MOS logic chips, ¥3.9 billion 
(US$31 miUion) in MOS memory, and ¥2.8 bilhon 
(US$22 milUon) in MOS microdevices m fiscal 1989. 
A majority of the Company's semiconductors use 
CMOS technology. 

Information Systems 

Ricoh continued its aggressive expansion into domes
tic information systems, selling Hitachi Ltd. PCs and 
IBM System/55s and Systemy36s on an OEM basis. 
Ricoh also acts as a sales agent for NEC Corp. selling 
its office computers. These OEM policies resulted in 

office and personal computer sales of ¥17.4 billion 
(US$126 million) and ¥22.3 bilhon (US$161.5 mil-
hon), respectively. Profit remained at a low of 
4 percent, largely because Ricoh does not sell its own 
hardware. Ricoh's use of OEM equipment has made 
it difficult for the Company to continue its efforts to 
expand its information systems business overseas 
because of difficulty in maintaining after-sales main
tenance and software compatibihty problems. 

Personal Computers 

Ricoh produces and markets personal computers. The 
best selling Ricoh computer is the MR. MyTool UJUl, 
with an estimated 40,000 units sold worldwide in 
1989. The Company entered the desktop publishing 
market with the Riport Star 9000 m 1989. 

Printers 

Ricoh produces a line of printers and laser printers, 
includmg the PC Laser 6000/PS (1060-SP3 in Japan). 
Other Ricoh printers include the LP-4400 and 
LP 5400 introduced in 1985. Dataquest estimates that 
Ricoh had approximately 2 to 4 percent of the US 
market page printer in 1989. 

Revenue firom computer storage devices, semiconduc
tors, personal conq>uters, and printers is included in 
the data processing systems figure of approximately 
¥110.8 billion (US$863.9 miUion), which represented 
15.4 percent of total revenue for fiscal 1989. 

Further Information 

For furdier information about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 
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Ricoh Company, Ltd. 

Table 1 
Five-Year Corporate HighUghts (Billions of US Dollars) 

1985 1986 1987 1988 1989 

Hve-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate: US$1=¥ 

$2.2 

$0.2 
9.24 

$0.1 
5.35 

25,000 
$0.09 

$0.1 

^243.51 

$2.7 
19.82 

$0.2 
8.13 

$0.2 
6.10 

26,500 
$0.10 

$0.1 
1.54 

¥221.26 

$3.7 
38.32 

$0.2 
4.20 

$0.2 
6.16 

28,000 
$0.13 

$0.1 
(2.48) 

¥159.56 

$4.9 
31.56 

$0.2 
5.12 

$0.3 
6.36 

33,000 
$0.15 

$0.1 
81.35 

¥138.03 

$5.7 
16.44 

$0.5 
8.13 

$0.4 
6.38 

12,700 
$0.45 

$0.1 
12.03 

¥128.25 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA s Not available 

Table 2 
Revenue by Geographic 

Region 

Japan 
International 

NorA America 
Europe 
All Odiers 

Region (Percent) 

1985 

61.00 
39.00 
27.00 

8.00 
4.00 

Qi 

NA 
NA 

1986 

60.00 
40.00 
25.00 
10.00 

5.00 

Q2 

NA 
NA 

1987 

66.00 
34.00 
20.00 
10.00 
4.00 

Q3 

NA 
NA 

Q4 

NA 
NA 

Somce: Ricoh Con^any, Ltd. 
Anmial Kepoits 
Dataquest (1990) 

1988 1989 

62.00 63.00 
38.00 37.00 
22.00 21.00 
11.00 11.00 
5.00 5.00 

Sontce: Ricoh Company, Ltd. 
Annual Reports 
Dataquest (1990) 
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Ricoh Company, Ltd. 

1989 SALES OFHCE LOCATIONS 

Nordi America—3 
Europe—4 
Asia/Pacific—14 

Taiwan-Ricoh (Taiwan) 
Cameras, photographic equipment 

Tohoku Ricoh (Japan) 
Offset printing equipment, stencil duplicators, 
educational equipment, printers, copier parts 

SUBSIDIARIES 

MANUFACTURING LOCATIONS 

North America 

Ricoh Corp. 
Facsimiles and R&D of OA equipment 

Ricoh Electronics 
Copiers, facsimiles, toners 

A new manufacturing site will be completed in 1990 
in Lawienceville, Georgia, which will produce copier 
supplies. 

Europe 

Ricoh Industries (France) 
Copiers, facsimiles, suppUes 

Ricoh UK Products (United Kingdom) 
Copiers, facsimiles, toners 

Asia/Pacific 

AT&T Ricoh (Japan) 
Key telephone sets, office automation (OA) 
equipment and peripherals 

Hasama Ricoh (Japan) 
Copier parts, photographic equipment 

Ricoh Denshi (Japan) 
Data processing equipment 

Ricoh Elemex (Japan) 
Watches, OA equipment, copier parts, FDDs, 
measuring instruments, semiconductor 

Ricoh Keiki (Japan) 
Copier parts, data processing equipment 

Ricoh Microelectronics (J^an) 
Printed circuit boards 

Ricoh Optical Industries (Japan) 
Photographic equipment 

Ricoh Research Institute of General Electronics 
(Japan) 
R&D of materials, applied electronics technologies 

Ricoh Tokki (Japan) 
Facsimiles, copiers, microfilm equipment 

Sindo Ricoh, South Korea (Korea) 
Copiers, facsimiles 

North America 

Ricoh Corporation (Canada), Ltd. (Canada) 
Ricoh Corporation (United States) 
Ricoh Development of California, Inc. (United States) 
Ricoh Electronics, Inc. (United States) 
Ricoh Finance Corporation (United States) 
Ricoh Thermal Systems, Inc. (United States) 

Europe 

Ricoh Deutschland GmbH (West Germany) 
Ricoh Europe B.V. (Netherlands) 
Ricoh France S.A. (Fraince) 
Ricoh Industries France SA. (France) 
Ricoh UK Ltd. (United Kingdom) 
Ricoh UK Products Ltd. (United Kingdom) 
Saitama Ricoh Co., Ltd. 

Asia/Pacific 

Aichi Ricoh Co., Ltd. (Japan) 
Daiichi Ricoh Co., Ltd. (Japan) 
Fukuoka Ricoh Co., Ltd. (Japan) 
Hasama Ricoh Co., Ltd. (Jq>an) 
Hokkaido Ricoh Co., Ltd. (Japan) 
Hyogo Ricoh Co., Ltd. (Japan) 
Kanagawa Ricoh Co., LbL (Japan) 
Kinki Ricoh Co., Ltd. (Japan) 
Miyagi Ricoh Co., Ltd. (Japan) 
Nihon Business Supply Co., Ltd. (Japan) 
Ricoh Denshi Co., Ltd. (Japan) 
Ricoh Educational Equipment Co., Ltd. (Japan) 
Ricoh Information System Co., Ltd. (Japan) 
Ricoh Keiki Co., Ltd. (Japan) 
Ricoh Microelectronics Co., Ltd. (Japan) 
Ricoh Office System Co., Ltd. (Japan) 
Ricoh Optical Industries Co., Ltd. (Japan) 
Ricoh Research Institute of General Electronics Co., 

Ltd. (Japan) 
Ricoh Tecnonet Co., Ltd. (Japan) 
Ricoh Tokki Co., Ltd. (Japan) 
Taiwan-Ricoh (Korea) 
Taiwan-Ricoh Co. (Taiwan) 
Tohoku Ricoh Co., Ltd. (Japan) 
Tokyo Ricoh Co., Ltd. (Japan) 
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Ricoh Company, Ltd. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Tokyo Computer Service Co., Ltd., and 
Computron 

Ricoh, Tokyo Computer, and Computron will 
jointly establish a computer software development 
firm that will produce software for office com
puters and mainframes made by IBM Corporation. 

IBM Japan, Ltd. 
Ricoh and IBM Japan will establish Rios Systems 
Co., Ltd., a joint venture company. The new com
pany will develop ofQce systems, which will 
include computers and other office equipment 
IBM Japan also wiU supply the AS/400 Model C 
to Ricoh, which will begin to ship the computer 
products as the Ricoh I-Series Model 740 
computer. 

February 1987 

Advanced Silicon 
Ricoh signed a five-year contract under which 
Ricoh will fabricate Advanced Silicon's custom 
ICs. 

1982 

Pitney Bowes 
Ricoh and Pimey Bowes entered into an OEM 
agreement whereby Pitney Bowes will sell copiers 
manufactured by Ricoh. 

1973 

Savin Corporation 
Ricoh and Savin entered into an OEM agreement 
whereby Savin will sell copiers manufactured by 
Ricoh. 

1989 

International Chip Corporation 
Ricoh and International Chip have developed the 
Knowledge-Based Silicon Compiler (KBSC), a 
CAD tool that automates the chip-development 
process bom die logic synthesis level. 

IBM Corp. 
Ricoh began marketing tbe Ricoh PS-Series Model 
5530-T, a 32-bit PC made by IBM. 

Caere Corporation 
Ricoh is to OEM Caere's Omnipage page-
recognition software for sale with its 286 and 386 
PCs. 

September 1988 

Olympus Optical 
The companies agreed to jointly develop, produce, 
and market erasable optical disk drives. 

April 1988 

Canon 
The compames agreed to exchange each other's 
plain-paper copiers on an OEM basis. 

March 1988 

IBM Japan 
The companies agreed to madcet the Sy5tem/55 
and Systjan/36 small business computers in Japan. 
Ricoh acquired a production plant in Tustin, 
Cattfomia, which began operations in mid-1988. 

KEY OFFICERS 

Hiroshi Hamada 
President 

Kenji Hiruma 
^ecutive vice president 

Hisashi Kubo 
Executive vice president 

Morio Onoe 
Executive vice president 

PRINCIPAL INVESTORS 

Nippon Life—6.0 percent 
Sumitomo Trust—4.5 pocoit 
Asahi Mutual Life Insurance—^3.3 percent 
Fuji Bank— 2̂.8 percent 
Tokai Bank—2.8 percent 
Toho Mutual Life Insurance—^2.9 percent 
Mitsubishi Bank—3.1 percent 
Koa Fire & Marine Insurance—^3.1 percent 
Non-Japanese ownership—4.0 percent 

©1990 Dataquest Incorporated SCA 
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Ricoh Company, Ltd. 

T^ble 3 
Comprehensive Fmancial Statement 
Fiscal Year Ending March 31 
(Billions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Invoitory 
Other Current Assets 

Net Propwty, Plants 
Investments, Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A E}q)ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate: US$1 = ¥ 

1985 

$1.5 
0.3 
0.5 
0.2 
0.3 
0.1 

$0.5 
$0.2 

$2.1 

$0.9 
$0.3 
$0.1 

$1.3 

$0.8 
0.1 
0.3 
0.4 

$2.1 

1985 

$2.2 
1.4 
0.9 

$1.4 
$0.1 
$0.7 
$0.2 
$0.1 
6.64 

57.80 
$0.1 

406.6 

$0.15 
$0.04 

0 
¥243.51 

1986 

$1.5 
0.3 
0.6 
0.2 
0.4 
0.1 

$0.6 
$0.2 

$2.4 

$1.0 
$0.4 
$0.1 

$1.4 

$0.9 
0.1 
0.3 
0.5 

$2.4 

1986 

$2.7 
1.6 
1.1 

$1.7 
$0.2 
$0.8 
$0.2 
$0.1 
5.24 

60.90 
$0.1 

413.1 

$0.15 
$0.05 

0 
¥221.26 

1987 

$2.4 
0.7 
0.8 
0.3 
0.5 
0.1 

$0.8 
$0.4 

$3.5 

$1.5 
$0.6 
$0.1 

$2.2 

$1.3 
0.2 
0.4 
0.7 

$3.5 

1987 

$3.7 
2.4 
1.3 

$2.4 
$0.2 
$1.1 
$0.2 
$0.2 
4.25 

66.20 
$0.1 

452.3 

$0.15 
$0.06 

0 
¥159.56 

1988 

$3.2 
1.0 
1.1 
0.3 
0.7 
0.1 

$0.9 
$0.5 

$4.6 

$2.1 
$0.3 
$0.1 

$2.5 

$2.1 
0.5 
0.7 
0.9 

$4.6 

1988 

$4.9 
3.0 
1.9 

$3.1 
$0.3 
$1.5 
$0.2 
$0.3 
5.21 

61.00 
$0.1 

581.5 

$021 
$0.07 

0 
¥138.03 

1989 

$3.8 
1.1 
1.3 
0.4 
0.8 
0.2 

$1.3 
$0.6 

$5.7 

$2.5 
$0.6 
$0.1 

$3.2 

$2.5 
0.6 
0.9 
1.1 

$5.7 

1989 

$5.7 
3.6 
2.1 

$3.6 
$0.4 
$1.8 
$0.5 
$0.3 
5.05 

63.00 
$0.1 

599.7 

$0.22 
$0.08 

0 
¥128.25 

Sooice: Ricoh C<niq>aiiy, Ltd. 
Ammal Reports 
Dataqnest (1990) 
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Ricoh Company, Ltd. 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Billions of Yen, except Per Share Data) 

Balance Sheet 1985* 1986 1987 1988 1989 

Total Cuirent Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Investments, Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D E:q>ense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

¥354.0 
83.5 

124.8 
48.0 
82.7 
15.0 

¥119.8 
¥38.7 

¥341.7 
68.9 

128.3 
45.2 
83.2 
16.1 

¥131.9 
¥47.0 

¥382.1 
110.0 
133.1 
46.3 
76.3 
16.4 

¥124.6 
¥56.0 

¥512.5 ¥520.6 ¥562.7 

¥230.7 
¥73.8 
¥15.8 

¥216.2 
¥83.1 
¥15.0 

¥237.4 
¥97.1 
¥15.1 

¥320.3 ¥314.3 ¥349.6 

¥1922 
26.8 
68.3 
97.1 

¥206.3 
28.5 
69.8 

108.0 

¥213.1 
29.2 
69.5 

114.4 

¥545.5 
332.2 
213.3 

¥348.5 
¥29.2 

¥163.3 
¥50.4 
¥36.2 

6.64 
57.80 
¥16.8 
406.6 

¥593.9 
358.5 
235.4 

¥378.2 
¥362 

¥184.0 
¥48.3 
¥31.1 

5.24 
60.90 
¥15.5 
413.1 

¥592.4 
389.5 
202.9 

¥381.0 
¥36.5 

¥183.0 
¥24.9 
¥25.2 

4.25 
66.20 
¥10.9 
452.3 

¥446.1 
138.0 
149.5 
48.2 
90.7 
19.7 

¥129.6 
¥64.8 

¥640.5 

¥286.8 
¥46.5 
¥15.7 

¥349.0 

¥291.5 
63.1 

102.1 
126.3 

¥674.2 
418.8 
255.4 

¥426.5 
¥42.9 

¥207.3 
¥34.5 
¥35.1 

5.21 
61.00 
¥17.1 
581.5 

¥488.0 
145.6 
170.3 
46.4 

106.3 
19.4 

¥165.8 
¥76.4 

¥730.2 

¥319.9 
¥73.1 
¥16.6 

¥409.6 

¥320.6 
70.6 

112.4 
137.6 

Shareholders' Equity 

Income Statement 

¥512.5 

1985* 

¥520.6 

1986 

¥562.7 

1987 

¥640.5 

1988 

¥730.2 

1989 

¥729.4 
460.8 
268.6 

¥463.9 
¥46.5 

¥231.0 
¥59.3 
¥36.8 

5.05 
63.00 
¥17.8 
599.7 

Per Share Data 
Earnings 
Dividend 
Book Value 

¥37.14 
¥10.00 
¥0.47 

¥33.93 
¥10.00 
¥0.50 

¥24.09 
¥10.00 
¥0.47 

¥29.48 
¥10.00 

¥0.11 

¥28.04 
¥10.00 

¥0.12 
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Table 4 (Continued) 
Comprehensive Fmancial Statement 
Fiscal Year Ending March 31 
(Billions of Yen, except Per Share Data) 

Key Financial Ratios 1985* 1986 1987 1988 1989 

Liquidity 
Current (limes) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate: US$1=^ 

1.53 
1.18 

62.33 
120.03 
166.65 

3.08 

5.35 
9.24 

25,000 
¥21.82 

9.83 
¥243.51 

1.58 
1.20 

63.94 
104.80 
152.35 

3.00 
7.78 
2.61 

6.10 
8.13 

26,500 
¥22.41 

9.28 
¥221.26 

1.61 
1.29 

58,47 
111.40 
164.05 

2.01 
5.20 
1.84 

6.16 
4.20 

28,000 
¥21.16 

4.43 
¥159.56 

1.56 
1.24 

44.46 
98.39 

119.73 

2.84 
12.38 
2.54 

6.36 
5.12 

33,000 
¥20.43 

5.39 
¥138.03 

1.53 
1.19 

51.72 
99.78 

127.76 

2.60 
9.83 
2.44 

6.38 
8.13 

12,700 
¥57.43 

8.12 
¥128.25 

*Rscal 198S has been translated at the late of ¥259 to US$1. SoDTCe: Ricoh Conq)any, Ltd. 
Annual Reports 
Dataqoest (1990) 
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Sanyo Electric Company, Ltd. 
18, Keihan-Hondori 2-chome 
Moriguchi, Osaka 570 Japan 

Telephone: (06) 991-1181 
Fax: (06) 991-5411 

Dun's Number: 08-190-0144 
Date Founded: 1950 

CORPORATE STRATEGIC DIRECTION 

Sanyo Electric Company, Ltd., was established in 
1950. The Company manufactures a wide range of 
electric and electronic equipment, including audio 
and video equipment, information and communica
tions equipment, home appliances, commercial 
refrigerators and freezers, batteries, solar batteries, 
semiconductors, compressors, and electronic devices. 

Sanyo Electric Company also is the core company of 
the Sanyo Group, a multinational emeiprise with 
production and sales operations throughout the world, 
In December 1986, the two largest companies in the 
Sanyo Group—Sanyo Electric Company, Ltd., and 
Tokyo Sanyo Electric Company, Ltd. ( i e semicon
ductor manufacbncr)—merged to fonn a new Sanyo 
Electric Company, Ltd. Having absorbed Tokyo 
Sanyo, the Company is streamlining its product Une 
and trying to boost its position in the semiconductor 
industry with relatively high investments in plants 
and equipment. 

Sanyo's total revenue increased by 12.4 percent to 
¥1.4 trillion (US$10.2 billion) in fiscal 1989 fix>m 
¥1.2 trillion (US$9.6 billion) in fiscal 1988. Domestic 
sales grew 13.6 percent, contributmg ¥833.7 billion 
(US$6.1 billion) to total revenue, while international 
sales grew 5.8 percent, accounting for ¥555.9 billion 
(US$4.1 billion) of total revenue. 

Sanyo 's net income totaled ¥16.8 billion 
(US$0.1 billion) in fiscal 1989, an increase of 
173 percent over the fiscal 1988 figure of ¥6.1 billion 
(US$47.5 million). Research and development (R&D) 
totaled ¥66.5 bilhon (US$487.6 million) and was 
7.6 percent of revenue in fiscal 1989. This increase is 
19.8 percent over the fiscal 1988 figure of 
¥55.5 bilhon (US$432.6 million). Part of this ej^wn-
diture was invested in the development of a 
high-luminance blue Ught-emitting diode (LED), a 

full-color LED, a four-beam visible ray semiconduc
tor laser, and a high-performance sateUite broadcast
ing converter. 

Sanyo's capital expenditure totaled ¥105.8 billion 
(US$775.8 miUion), representing 7.6 percent of total 
revenue. This increase is 88.0 percent over the 
previous fiscal year figure of ¥56.3 billion 
(US$438.8 million). A significant portion of this 
expenditure was used to expand production 
fadlities for semiconductors and batteries. 

The Company employed approximately 55,526 peo
ple in fiscal 1989. 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
Direction" and present corporate highlights and reve
nue by region. Information is not available on reve
nue by distribution channel. Tables 3 and 4, which are 
comprehensive financial statements, are at the end of 
this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Semiconductors 

As mentioned previously, Sanyo Electric merged with 
Tolsyo Sanyo Electric, the Sanyo Group's manufac
turing ann for semiconductor operations. The Com
pany has seven product areas: bipolar digital, MOS 
microcomponents, analog, optoelectronics, MOS 
memory, MOS logic, and discrete. Dataquest 
estimates that Sanyo ranked seventh among Japanese 
semiconductor manufacturers and twelfth in the 
worldwide semiconductor market with a 2.1 percent 
maricet share and ¥184 billion (US$1.36 bilhon). 

SCA 
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Sanyo Electric Company, Ltd. 

Sanyo's analog chips contributed nearly 39.0 percent 
of the Company's total semiconductor revenue in 
1989. Dataquest estimates that Sanyo generated ¥73.1 
billion (US$S30 million) in the analog market and 
ranked first in Japan with a 10.8 percent market share 
with ¥55.3 billion (US$401 million) in revenue in 
1989. 

Sanyo's second largest market is in the MOS logic 
chip segment, which generated ¥24.0 billion 
(US$178 billion) worldwide in 1989. MOS memory 
chips contributed ¥17.9 billion (US$130 million), 
while the MOS microcomponents contributed 
¥9.7 billion (US$70 billion) worldwide in 1989. The 
technology used in these chips was 93 percent CMOS 
and 7 percent N/PMOS. 

Copiers 

Sanyo produces plain paper copiers (PPCs) at its 
Information Systems Business Headquarters. The 
Company supplies PPCs to Apeco and TOWA to 
market in Europe and to TOWA and Uchida to 
market in Japan. Sanyo now distributes its copiers 
in the United States through three distributors/ 
wholesalers to its 320 dealers across the country. 
According to Dataquest, Sanyo ranked eighteenth in 
the US market with 3,100 units shipped in 1989. A 
majority of these units were shipped in the PC seg
ment and Segment 1 of the market, although Sanyo is 
active in Segments 2 and 3. The models include the 
SFT-50, the SFT-50L, the SFT-62, the SFT-70, the 
SFT-Z90 (introduced in January 1990), the SFT-100, 
the SFT-Z120, and die SFT-133. 

n 
t 

The Company ranked eighth in the Japanese bipolar 
digital logic market with a 3.5 percent market share 
of ¥8.6 billion (US$62 million) in 1989. Sanyo gener
ated ¥9.3 billion (US$67 million) in revenue for 
worldwide sales of the bipolar digital logic chip in 
1989. All bipolar digital chips were designed in TTL 
bipolar. 

Sanyo increased its semiconductor capital spending 
more than 100 percent in fiscal 1989 over 1988. 
Approximately 40 percent will be used for DRAM 
development, and 60 percent will be used for txpanA.-
ing the capacity of microcomponents. The Company 
established the VLSI research center in Gifii prefec
ture to do R&D on 16Mb and 64Mb DRAMs and 
ASICs. Sanyo announced plans to enter die BiCMOS 
market. The Company is developing a proprietary 
bipolar technology and will make proprietary logic 
ICs at the Niigata facility. 

In the memory segment, Sanyo developed 60 to 80ns, 
4Mb DRAMs with Mosaid of Canada both in antici
pation of HDTV-related applications and to diversify 
the IC product base. Sanyo began production of 1 Mb 
DRAMs and announced the start of 2S6K SRAM 
production at its VLSI center. Sanyo has shifted its 
emphasis by decreasing production of the 16K and 
64K SRAMs and increasing production of the more 
powerful 256K SRAMs and 1Mb DRAMs. 

The Company's most successful products are in the 
analog area. A leading supplier of IC kits for VCRs, 
Sanyo has developed a single-chip solution for 1990/ 
1991 VCR signal processing and introduced a 1-chip 
HDTV converter LSI to process video signals for 
MUSE/NTSC converters. 

Personal Computers 

According to Dataquest, Sanyo sold 147,000 PCs 
worldwide during 1989, with an if-sold value (ISV) 
of ¥53.9 billion (US$390.9 millicm) with less than 
1 percent of worldwide market share. However, 
Sanyo is the fourth largest Japanese PC supplier in 
the world. Sanyo's most lucrative computers include 
the MBC-25FK, which shipped 30,000 units world
wide, and the MBC-17 Plus Series, which shipped 
93,000 units worldwide (30,000 of which were in the 
United States). 

Facsimile 

Sanyo produces a full line of fascimile machines that 
include the SF-2U, the SF-5U, the SANFAX 200, the 
SANFAX-515H, the SANFAX-520, the SAN-
FAX-525, the SANFAX-725, and the SANFAX-735. 
Sanyo is not a major player in the fax market but is 
looking to expand into i t 

Consumer Products 

Sanyo Electronics is a major consumer electronics 
equipment manufacturer located in the United States. 
More than 700 companies manufacture consumer 
electronics equipment in the United States, account
ing for more than $20 billion in revenue. Dataquest 
does not track consumer electronics, which are a 
major part of Sanyo's business. 

Further Information 

For further information pertaining to the Company's 
business segments, please contact the appropriate 
Dataquest industry service. 

% ©1990 Dataquest Incorporated SCA 
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Sanyo Electric Company, Ltd. 

Table 1 
Five-Year Corporate Highlights (Billions of US Dollars) 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Niunber of Employees 
Revenue (US$K)/Employee 

Net Income 
Percent Change 

Exchange Rate (US$1=*) 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA = Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

Japan 
International 

North America 
Europe 
Asia/Pacific 
ROW 

1985 

$6.3 

$0.3 
4.31 

$0.1 
1.63 

25,429 
$0.2 

$0.2 

¥238.41 

1985 

34.60 
65.40 
40.60 

8.00 
8.60 
8.20 

1986 

$7.3 
16.45 

$0.3 
3.64 

$0.2 
2.12 

25,599 
$0.3 

0 
(94.41) 

¥161.21 

Qi 

NA 
NA 

1986 

45.50 
54.50 
33.30 
9.00 
6.00 
6.20 

1987 

$8.0 
9.64 

$0.3 
4.06 

$0.4 
4.48 

40,590 
$0.2 

($0.1) 
(883.30) 

¥147.70 

Q2 

NA 
NA 

1988 

$9.6 
20.01 

$0.4 
4.55 

$0.4 
4.49 

39,179 
$0.2 

0 
164.30 

¥128.30 

Q3 

NA 
NA 

1989 

$10.2 
5.71 

$0.5 
7.61 

$0.5 
4.79 

55.526 
$0.2 

$0.1 
164.30 

¥136.37 

Q4 

NA 
NA 

Sonrce: Sanyo Electric Coiî >aiiy 
Aninial Reports 
Dataquest (1990) 

1987 

53.70 
46.30 
23.20 
10.20 
8.10 
4.80 

1988 

59.00 
41.00 
16.00 
12.00 
9.00 
4.00 

1989 

60.00 
40.00 
17.00 
11.00 
9.00 
3.00 

Somce: Sanyo Electric Company 
Annual Reports 
Dataquest (1990) 
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Sanyo Electric Company, Ltd. 

1989 SALES OFTICE LOCATIONS 

North America—6 
Europe—1 
Asia^*acific—27 

MANUFACTURING LOCATIONS 

Olivetti 
Olivetti, Sanyo, and Mitsui jointly formed Olivetti 
Sanyo Industriale (Italy) to produce 200,000 facsi
mile machines. 

MERGERS AND ACQUISITIONS 

Information is not available. 

Information is not available. 

SUBSIDIARIES 

North America 

Sanyo Fisher Corporation (United States) 

AsialPacific 

Niigata Sanyo Electronic Co., Ltd. (Japan) 
Sanyo Electric Chubu Sales Co., Ltd. (Japan) 
Sanyo Electric Chugoku Sales Co., Ltd. (Japan) 
Sanyo Electric Credit Co., Ltd. (Japan) 
Sanyo Electric Hokkaido Sales Co., Ltd. (Japan) 
Sanyo Electric Kinki Sales Co., Ltd. (Japan) 
Sanyo Electric Kyushu Sales Co., Ltd. (Japan) 
Sanyo Electric Tohoku Sales Co., Ltd. (Japan) 
Sanyo Electric Tokki Co., Ltd. (Japan) 
Sanyo Electric Tokyo Sales Co., Ltd (Japan) 
Sanyo Electric Trading Co., Ltd. (Japan) 
Sanyo Electronics (Singapore) 
Sanyo Manufacturing Corporation (Japan) 
Sanyo Semiconductor Co., Ltd. (Hong Kong) 
Tottori Sanyo Electric Co., Ltd. (Japan) 

KEY OFFICERS 

Satoshi lue 
President 

Masaru Yamano 
Executive vice president 

Yasuaki Takano 
Executive vice president 

Meiji Kurahashi 
Executive vice president 

PRINCIPAL INVESTORS 

Information is not available. 

FOUNDERS 

Information is not available. 

ALLIANCES, JOINT VENTURES, AND 
UCENSING AGREEMENTS 

1990 

SGS-Thomson Microelectronics 
SGS-Thomson and Sanyo have agreed to use each 
others' sales channels in Europe and Asia. 

©1990 Dataguest Incorporated SCA 
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Sanyo Electric Company, Ltd. 

Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending November 
(BUiions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Minority Interest 
Total Shareholders' Equity 

Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A E:q>ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividends 
Book Value 

Exchange Rate (US$1=¥) 

1985 

$3.7 
1.1 
1.4 
0.2 
0.8 
0.1 

$0.8 
$0.8 

$5.3 

$3.0 
$0.2 
$0.2 

$3.4 

$0.1 
$1.8 

0 
0.3 
0.5 
1.1 

$5.3 

1985 

$6.3 
2.2 
4.1 

$5.1 
$0.1 
$1.0 
$0.3 
$0.3 
4.50 

57.50 
$0.2 

1,188.9 

$0.13 
$0.03 

0 

¥238.41 

1986 

$4.7 
1.3 
2.0 
0.1 
1.1 
0.1 

$1.2 
$1.2 

$7.1 

$3.9 
$0.2 
$0.3 

$4.4 

$0.1 
$2.6 

0 
0.4 
0.7 
1.5 

$7.1 

1986 

$7.3 
3.3 
4.0 

$6.2 
$0.2 
$1.2 
$0.3 
$0.1 
1.06 

57.50 
0 

1,133.6 

$0.01 
$0.05 

0 

¥161.21 

1987 

$7.0 
1.7 
2.5 
1.4 
1.3 
0.2 

$2.4 
$1.1 

$10.5 

$4.6 
$1.2 
$0.4 

$6.2 

$0.1 
$4.2 

0 
0.7 
2.2 
1.4 

$10.5 

1987 

$8.0 
4.3 
3.7 

$6.8 
$0.4 
$1.4 
$0.3 

0 
0.05 

56.00 
($0.1) 

1,654.9 

0 
$0.05 

0 

¥147.70 

1988 

$8.8 
2.7 
3.0 
1.5 
1.4 
0.2 

$2.7 
$1.5 

$13.0 

$6.1 
$1.2 
$0.5 

$7.8 

$0.1 
$5.1 

0 
1.0 
2.6 
1.6 

$13.0 

1988 

$9.6 
5.7 
3.9 

$8.1 
$0.4 
$1.6 
$0.4 
$0.2 
1.96 

56.00 
0 

1,749.9 

$0.03 
$0.06 

0 

¥128.30 

1989 

$10.1 
3.2 
3.0 
1.3 
2.2 
0.3 

$3.4 
$1.4 

$14.9 

$7.1 
$1.9 
$0.5 

$9.6 

$0.1 
$5.2 

0 
LI 
2.6 
1.5 

$14.9 

1989 

$10.2 
6.1 
4.1 

$8.0 
$0.5 
$1.9 
$0.8 
$0.3 
3.35 

56.00 
$0.1 

2,013.0 

$0.06 
$0.06 

0 

¥136.37 

Somce: Sanyo Electric Compaiqr 
Annual Repoits 
Dataquest (1990) 
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Sanyo Electric Company, Ltd. 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending November 
(Billions of Yen, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Minority Interest 
Total Shareholders' Equity 

Converted Preferred Stock 
Common Stock 
Odier Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

1985 

¥876.2 
267.3 
326.3 
55.0 

197.7 
29.9 

¥189.9 
¥193.6 

¥1,259.7 

¥723.3 
¥54.7 
¥39.7 

¥817.7 

¥21.5 
¥420.6 

0 
6L6 

108.6 
250.4 

¥1,259.7 

1985 

¥1,500.0 
519.0 
981.0 

¥1,214.3 
¥24.4 

¥232.7 
¥64..7 
¥67.6 

4.50 
57.50 
¥36.2 

1,188.9 

¥30.90 
¥8.00 
¥0.35 

1986 

¥751.0 
216.0 
320.9 
20.1 

172.4 
21.6 

¥195.3 
¥199.2 

¥1,145.5 

¥632.9 
¥40.3 
¥40.8 

¥714.0 

¥16.9 
¥414.6 

0 
64.1 

107.6 
242.9 

¥1,145.5 

1986 

¥1,181.1 
537.4 
643.7 

¥995.4 
¥25.0 

¥197.6 
¥43.0 
¥12.5 

1.06 
57.50 
¥2.1 

1,133.6 

¥1.90 
¥8.00 
¥0.37 

1987 

¥1,032.9 
251.8 
363.7 
201.4 
187.5 
28.5 

¥352.8 
¥168.3 

¥1,554.0 

¥680.6 
¥180.3 
¥57.9 

¥918.8 

¥10.4 
¥624.8 

0 
105.7 
308.6 
210.5 

¥1,554.0 

1987 

¥1,186.4 
637.1 
549.3 

¥997.8 
¥53.2 

¥199.5 
¥48.2 

¥608.0 
51.25 
56.00 

(¥17.5) 
1,654.9 

(¥10.60) 
¥8.00 
¥0.38 

1988 

¥1,124.7 
341.8 
390.1 
186.6 
179.4 
26.8 

¥352.6 
¥191.7 

¥1.669.0 

¥788.3 
¥149.9 

¥61.1 

¥999.3 

¥9.7 
¥660.0 

0 
128.8 
330.2 
201.0 

¥1,669.0 

1988 

¥1,236.8 
729.7 
507.1 

¥1,032.9 
¥55.5 

¥208.1 
¥56.3 
¥24.3 

1.96 
56.00 
¥6.1 

1,749.9 

¥3.50 
¥8.00 
¥0.38 

1989 

¥1,373.5 
441.9 
409.1 
183.5 
298.2 
40.8 

¥465.6 
¥187.9 

¥2,027.0 

¥972.9 
¥260.9 
¥72.1 

¥1,305.9 

¥7.6 
¥713.5 

0 
153.6 
358.5 
201.4 

¥2,027.0 

1989 

¥1,389.6 
833.7 
555.9 

¥1,084.9 
¥66.5 

¥259.4 
¥105.8 

¥46.6 
3.35 

56.00 
¥16.8 

2,013.0 

¥8.80 
¥8.00 
¥0.35 

©1990 Dataquest Incorporated SCA 
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Sanyo Electric Company, Ltd. 

\ Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending November 
(Billions of Yen, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$1=*) 

1985 

1.21 
0.94 

45.15 
171.97 
194.42 

-
-

2.41 

1.63 
4.31 

25,429 
¥0.20 

5.14 

¥238.41 

1986 

1.19 
0.91 

47.11 
152.65 
172.21 

0.21 
0.60 
0.18 

2.12 
3.64 

25,599 
¥0.3 
3.75 

¥161.21 

1987 

1.52 
1.24 

56.47 
108.93 
147.06 

(1.34) 
(3.48) 
(1.48) 

4.48 
4.06 

40,590 
¥0.2 
3.10 

¥147.70 

1988 

1.43 
1,20 

53.42 
119.44 
151.41 

0.41 
1.02 
0.50 

4.49 
4.55 

39,179 
¥0.2 
3.37 

¥128.30 

1989 

1.41 
1.11 

65.26 
136.36 
183.03 

0.88 
2.37 
1.21 

4.79 
7.61 

55,526 
¥0.2 
5.22 

¥136.37 

Somce: Sanyo Electric Company 
Annual Reports 
Dataqnest (1990) 
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Sharp Corporation 
22-2, Nagaike-cho 

Abeno-ku 
Osaka 545, Japan 

Telephone: (06) 621-1221 
Fax: (06) 628-1653 

Dun's Number: 69-053-6925 
Date Founded: 1912 

CORPORATE STRATEGIC DIRECTION 

Sharp Corporation is a Ji^anese electronics manu
facturer founded in 1912 by Tokuji Hayakawa. The 
Company's first major product was a mechanical 
pencil, called flie Ever-Sharp Pencil, invented by the 
founder. 

Today, Sharp conducts a full range of business opera
tions, from product development to production and 
marketing, in the fields of consumer appliances, 
office equipment, industrial equipment, and electronic 
coiiq>onents. 

Sharp is divided into four product groups. Sales 
breakdown by product category as a percentage of 
total revenue is as follows: 

• Electronic equipment (TV and video systems 
group)—n percent 

• Audio equipment (tape, stereo equipment, and 
digital audio equipment)—9 percent 

• Consumer electronics (refrigerators, washing 
machines, microwave ovens and other home 
appliances)—18 percent 

• Information equipment and electronic parts (PCs, 
CAD systems, facsimiles, copiers, ICs, optoelec
tronics, pocket computers)—46 percent 

Sharp also has branched out into the telecommunica
tions field. 

Sharp is not a member of any of Japan's large 
industrial groups; however, it does have loose con
nections widi the Sanwa Group, centered on the 
Sanwa Bank. Sharp is a member of the Sanwa 
Group's policy-making council, called Sansui-Kai, or 
Third Wednesday Conference. This council is com
posed of the presidents of 42 Sanwa Group compa
nies or related companies. 

Sharp's estimated revenue for the year ending March 
1990 is ¥1.4 trillion (US$9.6 biUion). Sharp reported 
revenue of ¥1.3 trillion ($US9.8 billion) in fiscal 
1989, a 4.2 percent decrease over fiscal 1988 revenue 
of ¥1.3 trilhon (US$9.S billion). (Percentage changes 
refer only to ¥ amounts; US$ percentage rates wiU 
differ because of fluctuations in Dataquest exchange 
rates.) Domestic sales increased by 18 percent in 
1989 over sales in 1988; the steady growth in sales of 
camcorders, electronic organizers, and word proces
sors stimulated the increase. International growth 
increased by 11.9 percent in 1989, mainly because of 
the growth in sales of facsimile machines, video 
cassette recorders, and copiers. As a result, domestic 
sales accounted for Sl.O percent in 1989, compared 
with 55.0 percent in 1988. International sales 
accounted for 49.0 percent in 1989, which reinforces 
Sharp's strategy of increasing worldwide sales. 

Sharp's estimated net income for year ending 
March 1990 was ¥42.0 billion (US$294.8 million). 
Net income for 1989 increased 29.9 percent to. 
¥29.1 biUion (US$222.2 million), compared with 
¥22.4 billion (US$147.0 milUon). The increase is due 
in laige part to cost and expense reductions through
out the group companies, and moderate rate fluctua
tions during the year. 

Sharp's estimated capital investments for year 
ending March 1990 was ¥100 bilhon (US$702 mil
lion), representing 13.7 percent of die estimated 
revenue for March 1990. Capital expenditure for year 
ending March 1989 increased 46.0 percent to 
¥80.7 bilUon (US$629.2 miflion) over die ¥55.3 bil
lion (US$400.6 million) in 1988. The 1989 figure 
represents 6.4 percent of total revenue. This spending 
was for construction of a second factory in Fukuya-
ma, Japan, designed to expand production capacity 
for the LSI chips and to strengthen the production 
capaci^ for core products such as liquid crystal 
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Sharp Corporation 

displays, optoelectronic components, and hologram 
laser units. Sharp also opened a new factory for 
production of precision stamping and press metal 
parts for video cassette recorders, compact disc play
ers, and microwave ovens. Construction is under way 
for a new copier and facsimile machine factory in 
France; in Thailand, a second factory was completed 
for the production of radio cassette recorders, facsi
mile machines, microwave ovens,and electric 
refrigerators. 

A design center in Germany was completed in siun-
mer 1989. This center reports to Sharp Electronics 
Europe GmbH and designs custom mask ROMs and 
gate arrays. Hiere are no future plans for local 
production in Europe. In the United States, a semi
conductor R&D lab and clean rooms were completed 
in summer 1989 in Washington state. 

Currently, Sharp is developing products based on 
technology using voice synthesis, voice recognition, 
and artificial intelligence, such as an English-
Japanese electronic translation system that takes 
advantage of artificial intelligence. Additionally, 
Sharp is working on a word processor that reUes on 
vocal entry of documents and a natural language 
processing computer diat uses everyday language 
instead of computer language. 

Sharp's estimated R&D expenditure for year ending 
March 1990 was ¥79.0 bilhon (US$554.5 milUon). 
R&D expenditure was ¥68.5 billion (US$534.1 mil
lion) in year ending March 1989 smd represented 
6 percent of revenue. This was a 43 percent increase 
over year ending March 1988 R&D spending, which 
totaled ¥47.8 billion (US$346.3 million). Technolo
gies being researched include 16 to 64Mb ULSIs, 
three-dimensional LSIs, and microwave devices. 

Sharp employs more than 32,000 people worldwide. 

Sharp has 25 manufacturing facilities around the 
world specializing in different products offered by the 
Company. Sharp has 20 factories in Asia/Pacific, 
including 11 in Japan, 4 in Malaysia, and 1 each in 
die Philippines, Korea, Thailand, Taiwan, and Austra
lia; 1 in Nordi America; 3 in Europe; 1 in South 
America. Sharp hopes to minimize fluctuations in 
exchange rates and meet local requirements by 
increasing overseas production. 

More detailed infonnation is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
EHrection" and present corporate highlights and reve
nue by region. Infonnation on revenue by distribution 

channel is not available. Tables 3 and 4, comprehen
sive financial statements, are at the end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Semiconductors 

Dataquest estimates that Sharp's 1989 revenue In the 
worldwide semiconductor market was ¥147.6 bilhon 
(US$1.2 bilhon), representiag approximately 13 per
cent of total revenue. The estimated sales in Japan 
made it Sharp's largest market, contributing ¥142.5 
billion (US$1 billion) to revenue. The Company had 
4.3 percent market share of the total semiconductor 
market ia Japan for 1989. Estimated revenue in North 
America was ¥1.18 bilhon (US$83 miUion), which 
represents a 48 percent increase over the previous 
fiscal year. Dataquest estimates diat Sharp ranked 
fifteendi in the 1989 worldwide semiconductor mar
ket 

Sharp's product line in the semiconductor market 
includes MOS memory, microcomponents, and logic; 
and analog, optoelectronic, and ASIC components. 
Sharp's strength hes in its MOS memory chips and 
optoelectronics, representing revenue of ¥67.8 biUion 
(US$476 million) and ¥46.7 bilhon (US$328 milhon), 
respectively. Combined, these two chips represent 65 
percent of the Company's total semiconductor reve
nue. Revenue for MOS logic totaled ¥35.4 bilhon 
(US$249 million) in 1989, showing an increase of 
15 percent over the previous fiscal year and 
representing 20 percent of total semiconductor 
revenue. MOS microcomponents generated approxi
mately ¥15.3 billion (US$112 million) and 
represented 9 percent of total semiconductor revenue. 
Analog components contributed ¥8.8 billion 
(US$65 million) to revenue and represented the 
remaining 6 percent of total semiconductor 
revenue. 

During 19SK), Sharp developed and introduced a fuU 
hne of CMOS dual-port static RAMs (DP-SRAMs) 
that allow two independent devices to have access to 
the same array. Sharp also introduced a new genera
tion of inteUigent sohd state relays, incorporating a 
variety of IC and SSR functions. 

©1990 Dataquest Incorporated SCA 
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Sharp Corporation 

Copiers and Page Printers 

Dataquest estimates that Sharp had a 14.5 percent 
market share in the plain paper copier (PPC) market 
with 178,500 units sold in the United States during 
fiscal 1989. This is an increase of 10,000 units over 
fiscal 1988. Dataquest beUeves that the copier market 
has matured, opportunities are becoming fewer, distri
bution channels are changing at a fast pace, service is 
becoming increasingly important, and companies 
must compete in all market segments in order to be 
successful Sharp is a major player in five of the 
seven copier market segments as defined by Data-
quest, with 51 percent of its total US shipments 
occurring ia Dataquest-defined Segment 1: low end, 
low technology. Dataquest estimates that Sharp ranks 
fifth in the United States color copier market, with 
5.5 percent share in 1989. However, on a worldwide 
basis. Sharp resides with over 40 other manufacturers 
that control 52 percent of the market, each having less 
than 5 percent of the $14.8 billion market 

In 1990, Sharp has introduced two new copiers: 
the SF-8350 and the SF-9800. Sharp's 1989 mtroduc-
tions were the CX 4500 and the CX 7500 full-color 
copiers. 

Facsimiles 

Printers 

Sharp competes in the printer market but holds less 
than 1 percent of the total worldwide market The 
Company's printer products include the JX-9300 laser 
printer, the JX-730 color ink jet printer, the JX-720 
ink jet color image printer, the IX-725 ink jet printer, 
and the JX-550 thermal printer. Sharp also has a color 
scanner. 

Personal Computers 

Dataquest estimates that Sharp sold 123,000 units in 
the worldwide personal computer market, generating 
¥49.4 billion (US$347 million) in revenue for fiscal 
1989 and capturing less than 1 percent of die world 
market However, tbe revenue generated by the sale 
of personal computers was nearly 4 percent of 
total revenue for the year. Sharp sold an estimated 
67,000 personal computers in the United States, with 
¥22.5 billion (US$158 million) in revenue for 1989, 
also capturing less than 1 percent of the market The 
two largest-selling products were the x-68000, 
PC-7000A/7000 series and the PC-4500 series, 
accounting for 85 percent of imits sold worldwide. 
Sharp mtroduced the PC-5542, 286-based clamshell 
laptop computer in 1990. Also iatroduced in 1990 
was the PC-5541, a similar laptop powered by the 
286 microprocessor. Sharp's strategy for the 1990s is 
small laptop and palmtop computers. 

In the facsimile market, Dataquest estimates that 
Sharp ranked number one in the United States in 
1989, with 22.5 percent maiket share on 323,900 
units shipped. Sharp also competes in the Eiuopean, 
East Asian, and Japanese facsimile markets. Accord
ing to Dataquest, Sharp had a 9.1 percent market 
share in the United Kingdom with 18,820 imits 
shipped, ranking it fourth in that market Sharp 
introduced a photo-quality, full-color desktop facsi
mile machine in 1990. Sharp's strength in the interna
tional facsimile market was primarily responsible for 
its increase in revenue for fiscal 1989. 

Other Products 

Sharp also produces televisions, microwave ovens, 
VCRs, electronic typewriters, audio equipment, 
refrigerators, and washing machines. 

Further Information 

For further information on the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 
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Sharp Corporation 

Table 1 
Five-Year Corporate Highlights (Billions of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure* 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

$4.8 

$0.4 
7.86 

$0.2 
4.09 

28,221 
$0.17 

$0.2 

$5.5 
14.72 

$0.4 
6.74 

$0.2 
3.27 

28,873 
$0.19 

$0.2 
(1.14) 

$7.6 
38.63 

$0.4 
5.16 

$0.3 
3.79 

29,346 
$0.26 

$0.2 
(15.58) 

$9.5 
24.92 

$0.4 
4.21 

$0.3 
3.64 

29,351 
$0.32 

$0.2 • 
(13.21) 

$9,8 
3.13 

$0.6 
6.41 

$0.5 
5.44 

32,298 
$0.30 

$0.2 
23.24 

Exchange Rate (US$1=*) ¥243.52 ¥221.26 ¥150.76 ¥138.03 ¥128.25 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

*Dataqaest estimate 
NA s Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

Asia/Pacific 
Japan 

All Others 

1985 

41.00 
41.00 
59.00 

Qi 

NA 
NA 

1986 

41.00 
41.00 
59.00 

Q2 

NA 
NA 

1987 

50.00 
50.00 
50.00 

Q3 

NA 
NA 

i 

Q4 

NA 
NA 

Souice: Sbatp Coipoiation 
Annual Reports 
Dataqoest (1990) 

1988 1989 

55.00 51.00 
55.00 51.00 
45.00 49.00 

Somce: Sliaip Cotporaticni 
Annual R ^ i t s 
Dataquest (1990) 
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1989 SALES OFFICE LOCATIONS 

Asia/Pacific—More than 200 
Japan—^More than 200 

All others—13 

MANUFACTURING LOCATIONS 

North America 

Sharp Manufacturing Co. of America 
Color TVs, microwave ovens, personal computers 

Sharp Niigata Electronics Corporation (Japan) 
Business machines 

Sharp Precision Machinery (Japan) 
Automated production systems 

Sharp-Roxy Appliances Corp. (Malaysia) 
ReMgerators 

Sharp-Roxy Corp. (Malaysia) 
Radio-cassette tape recorders, headphone stereos 

Sharp-Roxy Electronics Corp. (Malaysia) 
TVs 

Sharp Takaya Electronics Industry (Japan) 
VLSIs 

Sharp Tokusen Kogyo (Japan) 
Electric/electronic equipment 

Takahata Denshi (Japan) 
PC boards 

Europe 

Sharp Electronic Espana 
Color TVs 

Sharp Manufacturing Co. of U.K. 
Microwave ovens, VCRs, electronic typewriters, 
copiers 

Sharp Manufacturing France S.A. 
Facsimile, copiers 

AsialPacific 

Cosmo Denki (Japan) 
Electric equipment 

Kanto Tatsumi Electromcs (Japan) 
VCRs 

Kure Nissei (Japan) 
Audio equipment 

Nara Nissei (Japan) 
Business machines 

Raiton Denshi Kogyo (Japan) 
Electronic equipment 

Sharp (Philippines) 
TVs, refrigerators, washing machines, radio-
cassette tape recorders 

Sharp Appliances (Thailand) 
Appliances, facsimiles, word processors, 
radio-cassette tape recorders 

Sharp Corporation of Australia (Australia) 
Color TVs 

Sharp Electronics (Taiwan) 
Timers for VCRs 

Sharp Hiroshige (Japan) 
Electronic equipment 

Sharp Korea (South Korea) 
Electronic calculators, electronic typewriters 

Sharp Manufacturing (Malaysia) 
VCRs 

ROW 

Sharp de Brasil 
Calculators, TVs, stereos, VCRs, CTRs 

SUBSIDIARIES 

North America 

Sharp Electronics Corporation (United States) 
Sharp Electronics of Canada Ltd. (Canada) 
Sharp Electronics (U.K.) Limited (United Kingdom) 

Europe 

Sharp Electronics GmbH (Germany) 
Sharp Manufacturing France S.A. (Erance) 

AsialPacific 

Nishi-Nippon Sharp Equipment Apparatus Co., Ltd. 
(Japan) 

Sharp Corporatian of Australia Pty. Ltd. (Australia) 
Sharp Electronics Sales Corporation (Japan) 
Sharp Engineering Corporation (Japan) 
Sharp Finance Corporation (Japan) 
Sharp Niigata Electromcs Corporation (Japan) 
Sharp Precision Machinery Co. Ltd. (Japan) 
Sharp System Products Co. Ltd. (Japan) 

SCA 
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ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Nihon Semiconductor 
Sharp has agreed to allow Nihon Semiconductor to 
produce 64-Kbit SRAMs. 

Pyramid Technology Corporation 
Sharp has a distribution agreement with Pyramid 
Technology to market Pyramid's UNIX-based 
systems. 

Dexter Corporation 
Sharp and Dexter's Electronic Materials Division 
have agreed to develop chip-in-board technology. 

Oxford Science Park 
Sharp established an R&D group with Oxford 
Science Park for £10 million (US$16.4 milhon). 

1989 

Hycom Inc. 
Hycom assumed marketing responsibilities in the 
United States for all Sharp computer peripheral 
products sold to OEMs. 

Texas Instruments 
Sharp has an agreement with Texas Instruments to 
manufacture the Sharp 16-bit IBM-compatible 
personal computers. 

LSI Logic Corporation 
Sharp has commissioned LSI Logic Cotporation to 
produce its 256-Kbit SRAMs. 

Standard Microsystems Corp. 
Standard Microsystems agreed to a series of patent 
and cross-licensing agreements covering semicon
ductor technology with Sharp. 

KEY OFFICERS 

Haruo Tsuji 
President 

Akira Saeki 
Chairman 

Akira Tobe 
Senior executive vice president 

Taizo Katsura 
Senior executive vice president 

Atsushi Asada 
Senior executive vice president 

PRINCIPAL INVESTORS 

Mppon Life—^5.5 percent 
Fuji Bank—4.4 percent 
Daiwa Bank—4.3 percent 
Sanwa Bank—4.1 percent 
Yasuda Life—4.0 percent 
Dai Ichi Life—3.9 percent 
Sumitomo Life—"i.l percent 
Foreign-Owned—^3.25 percent 
Taisho Marine & Fire—^3.0 percent 
Yasuda Trust & Banking—^3.0 percent 
DKB—^2.8 percent 

FOUNDER 

Tokuji Hayakawa 

MERGERS AND ACQUISITIONS 

Information is not available. 

©1990 Dataquest Incorporated SCA 
0007727 
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Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Billions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Qirrent Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Investments, Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity ' 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense* 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate ( U S $ 1 ^ 

1985 

$2.8 
0.6 
1.1 
0.1 
0.9 
0.1 

$1.1 
$0.7 

$4.6 

$2.5 
$0.5 
$0.1 

$3.1 

$1.5 
0.2 
0.6 
0.7 

$4.6 

1985 

$4.8 
2.0 
2.8 

$3.6 
$0.2 
$0.9 
$0.4 
$0.3 
6.71 

49.60 
$0.2 

731.3 

$0.22 
$0.05 

0 

¥243.52 

1986 

$3.6 
1.1 
1.2 
0.1 
1.0 
0.2 

$1.3 
$0.7 

$5.6 

$3.2 
$0.6 
$0.1 

$3.9 

$1.7 
0.2 
0.6 
0.9 

$5.6 

1986 

$5.5 
2.3 
5.5 

$4.2 
$0.2 
$1.1 
$0.4 
$0.3 
5.83 

49.70 
$0.2 

733.2 

$0.22 
$0.05 

0 

¥221.26 

1987 

$6.4 
2.7 
1.8 
0.1 
1.6 
0.2 

$1.9 
$1.0 

$9.3 

$5.8 
$0.8 
$0.1 

$6.7 

$2.6 
0.3 
0.9 
1.3 

$9.3 

1987 

$7.6 
3.8 
3.8 

$6.1 
$0.3 
$1.5 
$0.4 
$0.3 
3.73 

53.40 
$0.2 

736.9 

$0.19 
$0.07 

0 

¥150.76 

1988 

$8.1 
3.5 
2.2 
0.3 
1.7 
0.3 

$2.0 
$1.6 

$11.7 

$7.1 
$1.1 
$0.1 

$8.3 

$3.5 
0.7 
1.3 
1.5 

$11.7 

1988 

$9.5 
5.2 
4.3 

$7.1 
$0.3 
$1.6 
$0.4 
$0.3 
329 
NA 

$0.2 
907.9 

$0.16 
$0.08 

0 

¥138.03 

1989 

$9.5 
3.9 
3.0 
0.6 
1.8 
0.2 

$2.3 
$1.5 

$13.3 

$8.7 
$0.7 
$0.1 

$9.6 

$4.1 
0.8 
1.5 
1.8 

$13.7 

1989 

$9.8 
5.0 
4.8 

$7.4 
$0.5 
$2.0 
$0.6 
$0.5 
5.45 

56.00 
$0.2 

936.6 

$0.22 
$0.07 

0 

¥128.25 

*I>ataqaest estimate Source: Shaip Corporation 
NA = Not available Annual Reports 

Dataquest (1990) 
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Sharp Corporation 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Billions of Yen, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Investments, Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

¥682.4 
152.1 
271.0 

19.0 
209.0 

31.3 
¥258.0 
¥169.8 

¥799.3 
245.7 
269.0 

20.5 
229.3 

34.8 
¥283.0 
¥150.4 

¥970.0 
403.6 
266.1 
21.2 

241.4 
37.6 

¥282.8 
¥147.6 

¥1,113.5 
485.2 
307.9 
40.5 

236.3 
43.6 

¥279.0 
¥226.1 

¥1,279.8 
87.5 

387.8 
551.1 
224.8 
28.6 

¥292.8 
¥191.4 

¥1,110.1 

¥608.7 
¥130.4 
¥13.1 

¥752.2 

¥1,232.7 

¥706.6 
¥128.4 
¥18.1 

¥853.2 

¥1,400.4 

¥872.4 
¥125.9 
¥12.0 

¥1,010.2 

¥1,618.6 

¥980.8 
¥145.8 
¥14.1 

¥1,140.7 

¥1,763.9 

¥1,120.6 
¥96.1 
¥13.3 

¥1,229.9 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense* 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

¥357.9 
50.3 

134.4 
173.2 

¥1.110.1 

1985 

¥1,166.7 
478.4 
688.3 

¥881.1 
¥47.8 

¥220.1 
¥91.8 
¥78.3 

6.71 
49.60 
¥54.6 
731.3 

¥379.4 
50.6 

136.6 
192.2 

¥1,232.6 

1986 

¥1,216.0 
498.5 
717.5 

¥932.7 
¥39.7 

¥240.0 
¥82.0 
¥70.9 

5.83 
49.70 
¥49.0 
733.2 

¥390.1 
51.6 

138.9 
199.6 

¥1,400.3 

1987 

¥1,148.7 
574.4 
574.3 

¥913.1 
¥43.5 

¥219.2 
¥59.3 
¥42.8 

3.73 
53.40 
¥28.2 
736.9 

¥478.0 
90.7 

178.8 
208.6 

¥1,618.7 

1988 

¥1,313.7 
722.5 
591.2 

¥977.9 
¥47.8 

¥226.6 
¥55.3 
¥43.2 

3^9 
NA 

¥22.4 
907.9 

¥534.8 
109.3 
197.7 
227.7 

¥1,764.7 

1989 

¥1,258.9 
642.0 
616.9 

¥943.1 
¥68.5 

¥262.1 
¥80.7 
¥68.6 

5.45 
56.00 
¥29.1 
936.6 

Per Share Data 
Earnings 
Dividend 
Book Value 

¥54.56 
¥11.00 
¥0.49 

¥49.01 
¥11.00 
¥0.52 

¥28.19 
¥11.00 
¥0.53 

¥22.40 
¥11.00 
¥0.53 

¥31.07 
NA 

¥0.57 
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Sharp Corporation 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Billions of Yen, except Per Share Data) 

Key Financial Ratios 1985 1986 1987 1988 1989 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$l=y) 

1.12 
0.78 

72.08 
170.06 
210.16 

9.83 
30.49 
4.68 

4.09 
7.86 

28,221 
¥41.34 

8.26 
f243.52 

1.13 
0.81 

74.60 
186.25 
224.88 

4.18 
13.29 
4.03 

3.27 
6.74 

28,873 
¥42.12 

6.65 
¥221.26 

1.11 
0.84 

72.49 
223.62 
258.95 

2.14 
7.33 
2.45 

3.79 
5.16 

29,346 
¥39.14 

4.24 
¥150.76 

1.14 
0.89 

58.36 
205.19 
238.64 

1.48 
5.16 
1.71 

3.64 
4.21 

29,351 
¥44.76 

3.42 
¥138.03 

1.14 
0.94 

54.75 
209.55 
229.99 

1.72 
5.75 
2.31 

5.44 
6.41 

32,298 
¥38.98 

4.58 
¥128.25 

Sonrce: Shaip Coipacatioii 
Annual Repoits 
Dataqoest (1990) 

*Dataqaest estimate 
NA = Not available 
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Company Backgrounder by Dataquest 

Sony Corporation 
7-35, Kitashinagawa 6-chome 

Shinagawa-ku 
Tokyo 141, Japan 

Telephone: (03) 448-2111 
Fax: (03) 448-2244 

Dun's Number: 04-065-3636 
Date Founded: 1946 

CORPORATE STRATEGIC DIRECTION 

Sony Corporation, founded in Tokyo in 1946, is one 
of the world's leading manufacturers of video and 
audio equipment, televisions, and other pro
ducts including semiconductors, computer peripher
als, factory automation equipment, and engineering 
workstations. 

Sony's business philosophy is to provide products and 
services diat bring pleasure to its customers world
wide. Sony is one of Japan's leaders in global maiket-
ing with ¥2.9 trillion (US$202 billion) in revenue 
for the fiscal year ended March 31, 1990. The main 
characteristics of the global business environment are 
uncertainty and volatility. Increasing trade firiction 
with the United States, the long-term appreciation of 
the yen relative to the US dollar, and growing compe
tition from Asia's newly industrializing countries 
CNICs) are all creating a more conq)etitive operatiag 
environmoit 

Sony's strategy to in:q>rove product performance and 
meet customer e^qiectations includes the following 
policies: 

• Sony will seek to actively develop and introduce 
attractive consumer new products, strengthen its 
marketing and service structure, and keep a closer 
watch over product quality control. 

• Sony intends to add further strength to such opera
tions as video equipment and displays and, by 
incorporating cutting-edge technologies, to develop 
its business industrial products to meet a wider 
range of market needs. Sony also will continue to 
actively develop new technologies and expand the 
scope of operations through products diat support a 
vast spectrum of business areas such as semicon
ductors, electronic devices, and equipment related 

to computers, information processing, and 
telecommunication. 

• By adding image-based software primarily from 
Columbia Pictures Entertainment (CPE) to its 
music software business, which has been led 
chiefly by tibie CBS Records Group, Sony wiU 
strive to further expand and develop its software 
business while gaining syneigy widi its hardware 
business. 

• While promoting local procurement of components 
and production, Sony will upgrade aU facets of its 
operations from R&D to marketing to bring its 
overseas operations in even closer contact with 
local communities. 

• Sony win continue to improve its profitability and 
financial soundness by reducing costs and stream
lining operations in aU fields—from design and 
manufacturing duough sales and distribution—and 
by conducting stricter inventory control and care
fully appropriated capital expenditure. 

Sony's ¥2.9 triUion (US$20.2 bilhon) total revenue 
for the year ended March 31, 1990, represents an 
increase of 34.2 percent over the year ended March 
31, 1989. (Percentage changes refer only to 
¥ amounts; US$ percentage changes will differ 
because of fluctuations in Dataquest exchange rates.) 
The increase in revenue was led by a 30.6 percent 
increase in television sales and a 29.7 percent 
increase in video equipment sales. Audio equipment 
sales advanced 28.8 percent because of exceptionally 
strong sales of CD players in the international market, 
while other products sales increased 27.6 percent, 
showing strong growth of infonnation-related equip
ment outside of Japan. 

Sony is an international company with 34.0 percent 
of its sales occuning in Japan, 27.0 percent in the 
United States, 24.8 percent in Europe, and 15.2 per
cent in other areas. The United States posted the 
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Sony Corporation 

highest growth rate, increasing sales 46.3 percent, 
while Europe grew 43.7 percent and other interna
tional markets grew 32.5 percent The Japanese 
market grew at a significantly lower rate of 
18.9 percent 

Direction" and present corporate highlights and reve
nue by regioa Information on revenue by distribution 
channel is not available. Tables 3 and 4, comprehen
sive financial statements, are at the end of this back
grounder. 

Net income increased 41.8 percent to ¥103 billion 
(US$0.7 billion) fi:om¥73 billion (US$0.6 billion) for 
the year ended March 31, 1989. Sony employed 
approximately 95,600 people in 1990. 

R&D e:q)enditure increased 14.0 percent to ¥165 
billion CUS$1.2 billion) for die year ended March 
1990, firom ¥142 bilUon (US$1.1 bilUon) in the year 
ended March 31, 1989. R&D represents 5.7 percent 
of revenue for the year ended March 1990. Capital 
expenditure for the year ended March 31, 1990, 
increased 50.2 percent from the previous year's 
¥215.6 bilUon (US$1.7 billion) to ¥323.8 billion 
(US$2.3 bUUon), representing 11.3 percent of total 
revenue. The increased expenditure primarily was 
used for CT^anding production facilities to meet rising 
demand for semiconductors; image-based devices, 
such as color picture tubes; magnetic products; and 
audio and video equipment Sony intends to maintain 
a high level of capital investment and expects next 
year's expenditure to exceed this year's figure. 

Sony's policy is to manufacture in the maricets where 
its products are sold. By doing this, Sony brings its 
{iFoducts closer to customers and avoids trade prob
lems and exchange rate variations. Sony maintains its 
principal manufacturing facilities in Japan, the United 
States, and Europe. 

Sony's products are marketed by sales subsidiaries 
throughout the world. There are 19 sales subsidiaries 
in Japan and 14 overseas. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Video Equipment 

The video equipment product group revenue totaled 
¥743 billion (US$5.2 billion) for the year ended 
March 31, 1990, or 25.8 percent of sales. Products 
include VTRs (a videocassette recorder and player), 
video cameras, Betacam systems, videotapes, optical 
videodisc players, and higji-definition video systems. 

Audio Equipment 

The audio equipment product group revenue totaled 
¥722.8 billion (US$5.1 billion) for the year ended 
March 31, 1990, or 25.1 percent of total sales. 
Products include tape recorders, audiotapes, cassette 
players, car stereos, amplifiers, turners, turntables, 
speaker systems, CD players, digital audiotape (DAT) 
recorders, headphones, microphones, and compact 
discs. 

Records 

Sony's record business reported revenue of ¥455 
billion (US$3.2 billion), or 15.8 percent of total 
revenue. 

In November 1989, Sony purchased Columbia Pic
tures Entertainment adding image-based software to 
its software business. This purchase emphasized 
strengthening the software operations primarily 
through the record and video business. 

On January 5, 1988, Sony purchased CBS Records 
Inc. and now holds 100 percent of the shares. The 
US$2 billion 0^56.5 billion) acquisition was based 
on Sony's belief in the important relationship between 
the software and hardware sides of the consumer 
electronics business. 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 

TV Equipment 

Sony's television product group reported revenue of 
¥446.4 billion (US$3.1 billion) for the year ended 
March 31,1990, or 15.5 percent of total revenue. Key 
products include color TVs and monitors, projection 
TVs, JumboTRON, direct broadcasting satellite 
reception systems, and security system. 

Movies 

Sony's movies reported revenue of ¥92.3 billion 
(US$646 million) or 3.2 percent of sales for the year 
ended March 31, 1990. 

©1990 Dataquest Incorporated SCA 
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Sony Corporation 

Other Products 

The groups producing other products reported reve
nue of ¥420.5 billion (US$2.9 billion). Key products 
include the 3.5-inch microfloppy disk systems, 
microcomputers, workstations, CD-ROM systems, 
information processing systems, semiconductor 
devices, electronic components, dictating machines, 
word processors, induction cooking ranges, tele
phones, telecommunications systems, factory automa
tion systems, batteries, accessories, and audio and 
video software. 

Computer Storage 

Sony was one of the leading flexible disk drive 
vendors in 1989. Dataquest estimates that Sony had 
¥31 billion (US$242 million) in factory revenue, with 
26 percent market share in 1989 in the 3.5-inch 
flexible disk drive maricet Dataquest estintiates that 
Sony shipped 4.3 million 3.5-inch disk drives in 
1989. In the worldwide flexible disk drive (3.5-inch 
and 5.25-inch) market, Dataquest ranks Sony third, 
with 14 percent of the market. 

Dataquest ranks Sony first in the optical disk drive 
market with ¥9.4 billion (US$73 million) in factory 
revenue and 33 percent market share. Sony dominates 
the rewritable market in optical disk drives with 
76 percent of the market, 25,000 units shipped, and 
¥2.1 billion (US$45.5 million) in factory revenue. 

Sony ranks third in the 12-inch write-once, read-
many (WORM) drives with 16 percent of the market, 
2,000 units shipped, and ¥2.1 billion (US$16.3 mil
lion) in factory revenue. 

Sony has entered the 3.5-inch rigid disk drive market 
Dataquest expects Sony to offer a broad range of 
rigid drives with capacities between 40 and 
200 Mbjrtes and access times considerably less than 
20 milliseconds. 

Workstations 

Sony Microsystems was formed in February 1988 to 
market Sony's NEWS workstation, a 32-bit UNIX 
workstation designed primarily for software develop
ment applications. Dataquest estimates that Sony had 
6.6 percent of the worldwide workstation market 
share for calendar 1989. Dataquest estimates that 
SoiQr ranked fourlfa in the woikstaticai maiket with 
¥4 billion (US$31 million) in factory revenue for 
1989. 

In May 1990, Sony introduced its Lj^top NEWS 
workstation to the European market and later to the 
Japanese maiket Sony had two major design goals 
for its new workstation: 

• The same level of performance and functionality as 
the NEWS desktop workstation 

• Compatibility with NEWS software and hardware 
products 

The laptop workstation is priced between $10,(X)0 
and $15,000 and is targeted toward the technical user 
with a requirement for a transportable, fully func
tional technical workstation. 

In 1989, Sony announced that it would develop a 
RISC-based workstation using MIPS R3000 proces
sors. Sony intends to e}q)and its NEWS line to 
include lower-priced models, workstations equipped 
with CD-ROM systems, and higih-peifoimance 32-bit 
CPU versions. Sony also plans to add desktop pub
lishing applications software to the NEWS line of 
workstations. 

Personal Computers 

Dataquest estimates that Sony manufactured 65,0(X) 
personal computer units in 1989, with an if-sold value 
of ¥26.8 billion (US$209 million) and less than 
1 percent worldwide market share. In calendar 1989, 
Sony's largest-seUing machine was the HB-Fl XD J, 
which sold 60,000 units worldwide. However, Sony 
does not market its computers in tbe United States. 

Semiconductors 

Sony began marketing semiconductors in 1984. 
The Conq>any's calendar year 1989 worldwide mar
ket share was estimated to be 1.9 percent, with 
¥156.7 billion (US$1.1 billion) in revenue. Dataquest 
estimates tiiat Sony ranks 19th in the total worldwide 
semiconductor market, while in Japan, Sony ranked 
9th for the second year in row. Japan repteseoted 
81 percent of Sony's semiconductor revenue for 
1989. 

According to Dataquest, Sony ranked 13th in the 
MOS digital Japanese market, with 2.2 percent share 
and ¥38.5 billion (US$270 million) in revenue. 
In the Japanese analog maiket, Sony ranked 7th, 
with 7.2 percent of the market and ¥38 billion 
(US$267 million) in revenue for calendar 1989. In the 
total Japanese optoelectronics market, Dataquest 
ranked Sony 3rd, with 14.4 percent of the maiket and 
¥35.5 bilUon (US$249 miUion) in 1989. Lastiy, in tiie 
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Sony Corporation 

Japanese total discrete market, Sony ranked 10th, Further Information 
with 2.6 percent maricet share and ¥12.3 billion 
(US$86 million) in revenue for 1989. For further information about the Company's business 

segments, please contact the appropriate Dataquest 
industry services. 

Computer Software 

Sony Computer Science Laboratory Inc. was estab
lished by Sony Corporation to develop distributed 
operating systems, programming languages, system 
architectures, and user interfaces. Sony's goal is to 
penetrate the US software maiket 
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l^ble 1 
Five-Year Corporate Highlights (Billions of US Dollars) 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue (US$K)/Employee 

Net Income 
Percent Change 

Exchange Rate (US$1=^ 

1990 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA = Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

North America 
International 

Japan 
Europe 
All Others 

1986 

$7.6 
-

$0.5 
7.10 

$0.7 
9.16 

48,700 
$0.16 

$0.2 
(24.91) 

¥175.09 

Ql 

NA 
NA 

1986 

32.00 
68.00 
30.00 
21.00 
17.00 

1987 

$3.4 
(54.14) 

$0.6 
10.62 

$0.8 
9.27 

47,583 
$0.07 

$0.1 
(64.89) 

¥159.56 

1987 

30.00 
70.00 
32.00 
24.00 
14.00 

Q2 

NA 
NA 

1988 

$10.4 
205.19 

$1.0 
9.33 

$0.9 
8.91 

71,000 
$0.15 

$0.3 
223.68 

¥138.03 

1988 

30.00 
70.00 
34.00 
22.00 
14.00 

1989 

$16.7 
41.94 

$1.7 
10.05 

$1.1 
6.62 

78,900 
$0.21 

$0.6 
86.80 

¥128.25 

Q3 

NA 
NA 

SoDice: 

1989 

27.00 
73.00 
34.00 
24.00 
15.00 

Somce: 

1990 

$20.2 
20.84 

$2.3 
11.25 

$1.2 
5.74 

95,600 
$0.21 

$0.7 
27.64 

¥142.47 

Q4 

NA 
NA 

Sony Corporatioii 
Aninial Sepotts 
Dataquest (1990) 

1990 

27.00 
73.00 
34.00 
24.00 
15.00 

Sony Coipocati<»i 
Ammal Reports 
Dataqaest (1990) 
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Sony Corporation 

1990 SALES OFTICE LOCATIONS 
(INCLUDES SALES SUBSIDIARIES 
ONLY) 

Asia/Pacific—19 
International—14 

MANUFACTURING LOCATIONS 

North America 

CBS Records (United States) 
Phonograph records, tapes, CDs 

Digital Audio Disc (United States) 
CDs 

Sony Corporation of America (United States) 
TVs, CRTs, 32-bit workstations, 3.5-inch FDDs 

Sony Magnetic Products, Inc. (United States) 
Magnetic tapes, FD 

Sony Technology Center (United States) 
"V̂ deo equipment 

Sony USA (United States) 
Electronic equijonent 

Europe 

DADC Austria (Austria) 
CDs 

Sony (United Kingdom) 
TVs, CRTs 

Sony Espana (Spain) 
TVs, VCRs 

Sony France (France) 
CD players, video cam«as, VHS video deck 

Sony-Wega Productions (United Kingdom) 
TVs 

Television Division Europe (France) 
Development, design of TVs 

Asia/Pacific 

Aiwa Co. (Japan) 
High-fidelity audio systems, headphone stereos 

Hagiwara Electronics (Japan) 
TV/video equipment 

Mac Precision Products (Japan) 
Precision parts 

Miyagi Video-Tech (Japan) 
Magnetic tapes 

Motomiya Denshi (Japan) 
Trinitron gun, security systems, flat display tubes, 
TV parts 

Nakada Magnetics (Japan) 
Ferrites 

Sony Akebono Denshi (Japan) 
IMnted circuit boards 

Sony Audio (Japan) 
Audio, video, camera, and optical systems 

Sony Bonson (Japan) 
Tape recorders, flat TVs, radios 

Sony Chemicals (Japan) 
Magnetic tapes, chemical products 

Sony Computer Science Lab (Japan) 
R&D of computer systems/software 

Sony Denshi (Japan) 
TVs and parts 

Sony Electronics (Japan) 
Radiocassette tape recorders 

Sony Icfainomiya (Japan) 
VCRs, color TVs 

Sony Inazawa (Japan) 
Color CRTs 

Sony Itakura (Japan) 
CD players, radiocassette recorders 

Sony Kisarazu (Japan) 
VCRs, CD players 

Sony Kohda (Japan) 
Video equipment 

Sony Kokubu Semiconductor (Japan) 
Bipolar ICs, CCDs 

Sony Magnescale (Japan) 
Electronic measuring instruments 

Sony Magnetic Products (Japan) 
Magnetic tapes, ferrites, videotapes 

Sony Minokama (Japan) 
Video equipment 

Sony Mizunami (Japan) 
Color CRTs 

Sony Nagasaki (Japan) 
Semiconductors 

Sony Oita (Japan) 
Semiconductors 

Sony Precision Engineering (Japan) 
Precision parts for audio equipment for Sony's 
subsidiaries worldwide 

Sony Semiconductor (Japan) 
Bipolar ICs 

Sony Shiroishi Semiconductor (Japan) 
Semiconductors 

Sony Sound Tec (Japan) 
Microphones, PA systems, furniture, hearing aids 
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Sony TV-Video (Japan) 
Color TVs 

Sony Tektronix (Japan) 
Electronic measurements, displays, control 
instruments, computer graphics products 

Sony Video Taiwan (Taiwan) 
VCRs 

Sound Magnetics (Japan) 
Magnetic heads 

Sound System (Japan) 
VCRs, CD players 

Taron Corp. (Japan) 
Audio and video products 

Tohkai Electronics (Japan) 
PC boards 

Toyo Radio (Japan) 
Audio products 

\^deo Magnetics (Japan) 
Ferrites 

ROW 

Magneticos de Mexico (Mexico) 
Magnetic tapes, floppy disks 

Sony da Amazonia (Brazil) 
VCRs 

Sony de Venezuela (Venezuela) 
Color TVs 

Sony "V̂ deobras (Brazil) 
Video cameras, video equipment 

"V̂ deotec de Mexico (Mexico) 
Video equipment 

SUBSIDIARIES 

As of March 31,1990, the Company had 576 consoli
dated subsidiaries. The list below gives the 
Company's principal subsidiaries and affiliated com
panies as of July 31, 1990. 

North America 

CBS Records Inc. (United States) 
Columbia Pictures Entertainment (United States) 
Digital Audio Disc Corporation (United States) 
Gurber-Peters Entertainment Company (United 

States) 
Materials Research Corporation (United States) 
Sony Corporation of America (United States) 
Sony of Canada Ltd. (Canada) 
Sony USA Inc. (United States) 
Trans Com Systems Division (United States) 

Europe 

DADC Austria GesmbH (Austria) 
Sony Belgium N.V. (Belgium) 
Sony Broadcast Limited (United Kingdom) 
Sony Communication Products B.V. (Netherlands) 
Sony Deutschland GmbH (Germany) 
Sony Distribution Centre (Europe) B.V. (Netherlands) 
Sony Espana SA. (Spain) 
Sony Europa GmbH (Germany) 
Sony France SA. (France) 
Sony GesmbH (Austria) 
Sony Itaha S.p.A. (Italy) 
Sony Nederland B.V. Netherlands) 
Sony Overseas Finance B.V. (Netherlands) 
Sony Overseas S.A. (Switzerland) 
Sony Portugal Lda. (Portugal) 
Sony Scandinavia A/S (Denmark) 
Sony (Schweiz) A.G. (Switzerland) 
Sony Service Centre (Europe) N.V. 
Sony (U.K.) Limited (United Kingdom) 
Sony-Wega Productions GmbH (Germany) 

Asia/Pacific 

Aiwa Co., Ltd. (Japan) 
Akebono Electronics Inc. (Japan) 
CBS/Sony Group Inc. (Japan) 
Hasso Electronics Corporation (Japan) 
Korea Toyo Radio Co., Ltd. (South Korea) 
Max Precision Products Corporation (Japan) 
Motomiya Denshi Corporation (Japan) 
Sony (AustraUa) Pty. Limited (AustraUa) 
Sony Asco Inc. (Japan) 
Sony Bonson Corporation (Japan) 
Sony Broadcast Products Corporation (Japan) 
Sony Chemicals Corporation (Japan) 
Sony Corporation of Hong Kong Limited (Hong 

Kong) 
Sony Creative Products Inc. (Japan) 
Sony Denshi Corporation (Japan) 
Sony Electronics (Malaysia) Sdn. Bhd. (Malaysia) 
Sony Energytec Inc. (Japan) 
Sony Engineering Corporation (Japan) 
Sony Enterprise Co., Ltd. (Japan) 
Sony Finance International, Inc. (Japan) 
Sony Ichinomiya Corporation (Japan) 
Sony Inazawa Corporation (Japan) 
Sony International (Singapore) Pte. Ltd. (Singapore) 
Sony Kisarazu Corporation (Japan) 
Sony Kohda Corporation (Japan) 
Sony Minokamo Corporation (Japan) 
Sony Kokubu Semiconductor Corporation (Japan) 
Sony Logistics (Singapore) Pte. Ltd. (Singapore) 
Sony Logistics Corporation (Japan) 
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Sony Magnescale Inc. (Japan) 
Sony Magnetic Products, Inc. (J^an) 
Sony Magnetic Products (Thailand) 
Sony Magnetic Tape Sales Corporation (Japan) 
Sony Mizunami Corporation (Japan) 
Sony Nagasaki Corporation (Japan) 
Sony Oita Corporation (Japan) 
Sony PCL Inc. (Japan) 
Sony Plaza Co., Ltd. (Japan) 
Sony Precision Engineering Center (Singapore) Pte. 

Ltd. (Singapore) 
Sony Procurement Service Corporation (Japan) 
Sony Pruco Life Insurance Co., Ltd. (Japan) 
Sony Service Co., Ltd. (Japan) 
Sony Sbiroishi Semiconductor Inc. (Japan) 
Sony Shoji Corporation (Japan) 
Sony Singapore Pte. Ltd. (Singapore) 
Sony Sound Tec Corporation (Japan) 
Sony TV \adeo (Malaysia) Sdn. Bhd. (Malaysia) 
Sony Trading Corporation (Japan) 
Sony Tsukuba Corporation (Japan) 
Sony Video Taiwan Co., Ltd. (Taiwan) 
Sony/Tektronix Corporation (Japan) 
Sound System Corporation (Japan) 
Taron Corporation (Japan) 
Tohkai Electronics Corporation (Japan) 

ROW 

Magneticos de Mexico, S.A. de C.V. (Mexico) 
Sony CSA, S.A. (Panama) 
Sony Chile Ltda. (Chile) 
Sony Corporation of Panama SA. (Panama) 
Sony da Amazonia Ltda. (BrazQ) 
Sony de Venezuela S.A. (Venezuela) 
Sony Saudi Arabian Company Ltd. (Saudi Arabia) 

Texas Instruments 
Texas Instruments will produce semiconductors in 
Europe for Sony on a consigmnent basis. 

NJK Ltd. 
NJK Ltd. signed as a distiibutor for Sony's NEWS 
workstations. 

Fujitsu 
Sony and Fujitsu joinfly developed a trial common 
rule to develop CD-ROM XA software for their 
personal computers. 

Oracle Corporation 
Oracle Inc. will supply the Oracle relational data
base management systems and applications 
development software products to the Sony NEWS 
family of UNIX workstations. 

NoveU K.K. 
Novell K.K. was formed as a joint maiketing 
venture to sell NetWare products m Japan. Novell 
and six parmers—Canon, Fujitsu, NEC, SofOiank, 
Sony, and Toshiba—helped fund tiie project 

Advanced Micro Devices (AMD) 
AMD wiU enter a joint manufacturing and educa
tional pact with Sony to manufacture SRAMs. 

Summus Computer Systems 
Summus wiU sell, distribute, and service 4mm 
DAT drives from Sony. Summus wiU be an origi
nal equipment manufacturer (OEM) of Sony and 
will integrate hardware and software that offers 
turnkey storage subsystems for the Apple Com
puter Macintosh, Digital, and Sun Microsystems 
PC maricets. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Exabyte Corporation 
Exabjrte renewed a supply agreement with Sony 
under which Sony wiU supply Exabyte with 
5.2S-inch form factor tape drives. 

Compression Labs Inc. 
Sony entered into a reseller agreement with Com
pression Labs undn which Sony will resell Com
pression Labs video coder/decoders. The agree
ment marks Sony's entry into the US 
videoconferencing maiket 

1989 

Parallax Graphics Inc. 
Sony Microsystems agreed to incorporate 
ParaUex's color graphics and video graphics con
trollers in Sony's workstations. 

Matsushita Philips 
Sony, Matsushita, and Philips agreed to develop, 
manufacture, and maiket interactive compact disk 
drives. 

Apple Computer 
Sony signed a contract with Apple to supply 
40-Mb}rte rigid disk drives for the Macintosh. 

Hewlett-Packard 
Sony wiU supply S.2S-inch rewritable optical disk 
storage products to Hewlett-Packard for the new 
HP C17QA Optical Ettsk Library System. 
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Pinnacle Micro 
Sony announced plans to supply $1 million 
(¥128.3 million) worth of 5.25-inch rewritable 
optical disk storage products to Pinnacle Micro. 

Advanced Micro Devices (AMD) 
Sony and AMD entered a joint venture agreement 
for an SRAM memory product 

1988 

Daewoo Electronics 
Sony and Daewoo agreed to joindy develop 256K 
SRAMs, 64K SRAMs, 8- and 16-bit MPUs, and 
other microchips. 

Engineering Mechanics Research (EMR) 
Sony and EMR agreed to a joint venture in CAB 
software technology and sales. EMR is marketing 
Sony's engineering workstations (EWSs) that 
employ its software in the United States while 
Sony supports sales agents of EMR's software in 
Japan by supplying its EWS. 

N.y. Philips Gloeilampenfabrieken 
Sony and Philips agreed to a joint development of 
extended architecture CD-ROMs for audio use. 

Motorola Inc. 
Sony Microsystems is incorporating dual Motorola 
68030 MPUs m high-end models of Sony's NEWS 
UNIX workstation family. 

Symbolics 
Sony and Symbolics completed a sales agreement 
for Sony's workstations in the US market Sony 
Microsystems began supplying its workstations to 
Symbolics in May 1988 for sale in the United 
States under the Symbolics brand name. The two 
companies will joindy develop a new model of 
workstation using Symbolics' Al chips. 

Texas Instruments (TI) 
TI Japan and Sony jointly developed the 
CXD1144AP high-performance digital filter LSI 
for digital audio equipment 

Advanced Micro Devices (AMD) 
Sony and AMD agreed to a sales tie-up for Sony's 
workstations in South Korea. 

Com Systems, a division of Sundstrand Corpora
tion. Trans Com is engaged in designing, manufac
turing, and installing in-flight AV entertainment 
systems in commercial aircraft worldwide. 

Materials Research Corporation (MRC) 
Sony acquired all of the outstanding shares of 
common stock of MRC and its affiliates. MRC is a 
manufacturer and supplier of sputtering and etch
ing equipment, high-purity metals, and ceramics. 

Columbia Pictures Entertainment 
Sony acquired all of the outstanding shares of 
common stock of Columbia Pictures, which is 
primarily in the filmmaking business. 

Guber-Peters Entertainment Company (OPEC) 
Sony acquired GPEC, which is in the filmmaking 
business. 

1988 

CBS Records Inc. 
Sony purchased CBS Records for US$2 billion 
(¥256.5 billion) and holds 100 percent of the 
shares. (The acquisition was made using US cur
rency.) 

KEY OFFICERS 

Akio Morita 
Chairman and chief executive officer 

Norio Ohga 
President and chief operating officer 

Masaaki Morita 
Deputy president 

Masahiko Morizono 
Deputy president 

PRINCIPAL INVESTORS 

Information is not available 

MERGERS AND ACQUISITIONS 

1^^^ FOUNDERS 
IVans Com Systems Division 

Sony purchased all assets and liabilities of Trans Information is not available. 
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Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Billions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate ( U S $ 1 ^ 

1986 

$5.6 
0.8 
1.7 
0.7 
1.8 
0.5 

$1.9 
$0.8 

$8.3 

$3.6 
$0.8 
$0.4 

$4.8 

$3.5 
0.1 
0.4 
3.0 

$8.3 

1986 

$7.6 
2.2 
5.3 

$5.8 
$0.7 
$1.7 
$0.5 
$0.4 
5.77 

58.00 
$0.2 

230,887 

$0.97 
$0.25 

0 
¥175.09 

1987* 

$5.8 
1.0 
1.6 
0.8 
1.9 
0.5 

$2.2 
$0.9 

$8.8 

$3.7 
$0.9 
$0.5 

$5.0 

$3.8 
0.1 
0.4 
3.4 

$8.8 

1987* 

$3.4 
1.1 
2.3 

$2.6 
$0.8 
$0.8 
$0.6 
$0.1 
4.36 

58.00 
$0.1 

231,236 

$0.34 
$0.12 

0 
¥159.56 

1988 

$7.8 
1.6 
2.4 
0.7 
2.4 
0.7 

$3.1 
$2.6 

$13.5 

$6.8 
$1.4 
$0.6 

$8.8 

$4.7 
0.2 
0.4 
4.1 

$13.5 

1988 

$10.4 
3.5 
6.9 

$7.7 
$0.9 
$2.4 
$1.0 
$0.5 
5.13 

56.00 
$0.3 

238,768 

$1.04 
$0.32 

0 
¥138.03 

1989 

$11.2 
2.3 
3.4 
0.7 
3.8 
1.0 

$4.2 
$3.0 

$18.4 

$8.7 
$1.7 
$0.8 

$11.2 

$7.2 
0.9 
1.5 
4.8 

$18.4 

1989 

$16.7 
5.7 

11.0 
$11.5 
$1.1 
$4.4 
$1.7 
$1.3 
7.72 

56.00 
$0.6 

282,602 

$1.88 
$0.35 

0 
¥128.25 

1990 

$15.5 
3.2 
5.8 
0.4 
4.9 
1.2 

$6.1 
$9.1 

$30.7 

$14.0 
$4.5 
$2.0 

$20.5 

$10.2 
2.0 
3.3 
4.9 

$30.7 

1990 

$20.2 
6.1 

14.1 
$13.6 
$1.2 
$5.0 
$2.3 
$1.6 
7.90 

54.00 
$0.7 

331,928 

$2.15 
$0.35 

0 
¥142.47 

"•For flie five-monfli period ending Maich 31, 1987. Effective March 31, 1987, the parent 
oonmany and almost all subsidiaries and a£BUates changed their fiscal year-end fiom 
October 31 to March 31. Accordingly, the fisod period ended March 31, 1987, inciaded 
only 5 months of operations, whereas other fiscal years consisted of 12 months. 

Source: Sony Coipoiatioa 
Ammal Reports 
Dataqoest (1990) 
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Ikble 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Millions of Yen, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained E^nings 

Total Liabilities and Sharehol
ders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

1986 

¥973.6 
145.5 
294.4 
129.7 
313.3 
90.7 

¥332.6 
¥143.8 

¥1,450.0 

¥628.3 
¥143.9 

¥71.6 

¥843.8 

¥606.2 
12.0 
62.9 

531.3 

¥1,450.0 

1986 

¥1,325.1 
391.3 
933.8 

¥1,009.8 
¥121.4 
¥302.5 

¥94.1 
¥76.4 

5.77 
58.00 
¥41.9 

230,887 

¥169.00 
¥44.00 

0 

1987* 

¥922.2 
152.9 
256.6 
132.2 
302.9 
77.6 

¥343.1 
¥145.9 

¥1,411.2 

¥587.0 
¥143.4 
¥72.1 

¥802.5 

¥608.7 
12.0 
56.5 

540.2 

¥1,411.2 

1987* 

¥547.8 
177.5 
370.3 

¥407.8 
¥131.2 
¥131.0 
¥101.6 
¥23.6 

4.36 
58.00 
¥13.3 

231,236 

¥54.20 
¥18.50 

0 

1988 

¥1,076.9 
218.0 
325.7 
99.4 

334.7 
99.1 

¥426.3 
¥363.7 

¥1,866.9 

¥945.0 
¥196.0 
¥76.3 

¥1,217.3 

¥649.6 
23.7 
60.9 

565.0 

¥1,866.9 

1988 

¥1,431.2 
479.4 
951.8 

¥1,064.6 
¥127.5 
¥336.3 
¥133.5 
¥73.5 

5.14 
56.00 
¥36.7 

238,768 

¥143.80 
¥44.60 

0 

1989 

¥1,433.8 
297.9 
433.4 
91.1 

483.7 
127.7 

¥544.7 
¥386.2 

¥2,364.7 

¥1,119.0 
¥220.8 

¥98.2 

¥1,438.0 

¥926.7 
114.6 
195.6 
616.5 

¥2,364.7 

1989 

¥2,145.3 
731.3 

1,414.0 
¥1,475.4 

¥142.1 
¥565.6 
¥215.6 
¥165.5 

7.71 
56.00 
¥72.5 

282,602 

¥240.80 
¥44.60 

0 

1990 

¥2,201.6 
451.7 
832.9 
54.8 

693.0 
169.2 

¥868.1 
¥1,300.4 

¥4,370.1 

¥1,995.9 
¥646.0 
¥281.3 

¥2,923.2 

¥1,446.9 
278.0 
473.4 
695.5 

¥4,370.1 

1990 

¥2,879.9 
869.5 

2,010.4 
¥1,938.0 

¥165.2 
¥712.0 
¥324.0 
¥227.4 

7.90 
54.00 

¥102.8 
331,928 

¥306.80 
¥50.00 

0 
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Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 31 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 

Liquidity .,, 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (^)/E3nployee 
Capital Spending % of Assets 

Exchange Rate (US$1=¥) 

1986 

1.55 
1.05 

54.87 
103.65 
139.20 

-
-

3.16 

9.16 
7.10 

48,700 
¥27.21 

6.49 
¥175.09 

1987* 

1.57 
1.06 

56.37 
96.44 

131.84 

0.93 
2.19 
2.43 

23.95 
18.55 

47,583 
¥11.51 

7.20 
¥159.56 

1988 

1.14 
0.79 

65.63 
145.47 
187.39 

2.24 
5.83 
2.56 

8.91 
9.33 

71,000 
¥20.16 

7.15 
¥138.03 

1989 

1.28 
0.85 

58.78 
120.75 
155.17 

3.43 
9.20 
3.38 

6.62 
10.05 

78,900 
¥27.19 

9.12 
¥128.25 

1990 

1.10 
0.76 

60.00 
137.94 
202.03 

3.05 
8.66 
3.57 

5.74 
11.25 

95,600 
¥30.12 

7.41 
¥142.47 

*For the five-monfli period ending Maich 31, 1987. Effective Maich 31, 1987, the paient Soorce: Sony Coipoiation 
company and almost all subsidiaries and affiiiatgc changed tteir fiscal year-end from Anoaal Reports 
October 31 to Maich 31. Accordingly, tiie fiscal period ended March 31, 1987, inchided Dataqaest (1990) 
onty S months of operations, wtaeieas other fiscal years consisted of 12 months. 
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JSAMONITOR—SEPTEMBER 1991 

This research bulletin is a monthly update that 
monitors changes in key Japanese electronic 
equipment markets. This publication presents 
important tactical leading indicators in semiconduc
tor business activity. The sources for the graphs are 

the Japanese Ministry of Intemational Trade and 
Industry (MITI) and the Ministry of Finance 
(MOF) (see Figures 1 through 4). TTie data points 
for June 1991 have been restated in this issue. 

Figure 1 
Japanese Consumer E lect ron ics 
Equ ipment P roduc t ion / Inven to ry 

Percent Change 
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Figure 3 
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Figure 2 
Japanese Video Equipment Production 
Percent Change 
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Rgure 4 
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Source: MITI, MOF, Dataquest (September 1991) 
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JSAMONITOR—SEPTEMBER 1991 

THE EQUIPMENT MARKET 

Consumer Equipment Production 
and Inventories 

Japanese consumer electronic equipment 
production increased 8.2 percent in July 1991 over 
July 1990, compared with June 1991's revised 
0.2 percent growth. On the other hand, Japanese 
consumer electronic equipment inventories 
increased 24.4 percent in July 1991 over July 1990 
(see Figure 1). On a product basis, video equipment 
production growth was 7.7 percent in July over 
July 1990, compared with June 1991*8 revised 
1.2 percent growth (see Figure 2). Almost aU video 
equipment posted negative growth in July 1991 
over July 1990; VCR production and videodisk 
production dropped 2.7 percent and 3.8 percent, 
respectively, while color TV production slipped 
1.5 percent Video camera production increased 
38.6 percent in July 1991 over the same period last 
year and contributed to positive growth of total 
video production. "V̂ deo camera inventories in July 
1991 rose 36.9 percent over the same period last 
year. 

Data Processing Equipment 
Production 

Japanese data processing equipment produc
tion decreased 3.6 percent in July 1991, compared 
with a revised 6.9 percent growth in June 1991 (see 
Figure 3). On a segment basis, total computer 
production slipped 1.5 percent from the July 1990 
level, the first negative growth in three months; 
although PC production was up 2.8 percent during 
July 1991 over July 1990, general-purpose com
puter production decreased 4.6 percent during the 
same period. Data storage equipment posted nega
tive 3.9 percent growth in July 1991 over July 
1990, compared with June 1991's 8.9 percent 

increase. Monthly production of input/output 
equipment in July 1991 picked up 0.1 percent from 
July 1990. 

EXPORTS 

Consumer 
Consumer electronic equipment exports 

slipped 1.4 percent in July 1991 from the July 1990 
level. On a regional basis, the United States had 
negative 7.2 percent growth in consumer electronic 
equipment ê qKuts during July 1991. Consumer 
electronic equipment exports to Europe moved 
ahead 12.5 percent during July 1991 over July 
1990, while consumer electronic equipment exports 
to Asia decreased 0.8 percent On a product basis, 
video equipment e^qxnts posted negative 6.1 per
cent growth in July 1991 over July 1990, whereas 
audio equipment exports rose 7.5 percent during 
the same period: 

Data Processing 
Data processing eqiupment exports during 

July 1991 dropped 2.8 percent compared with the 
July 1990 level. On a regional basis, data process
ing exports to Has United States have had negative 
growth rates for 11 consecutive months, with an 
8.8 percent decline in July 1991. Exports to Europe 
and Asia grew 0.7 percent and 15.7 percent, 
respectively. Total computer equipment exports 
showed negative growth of 2.0 percent during July 
1991. Coinputer equipment exports to the United 
States fell 3.4 percent in July 1991 from the same 
period in the previous year, and conqniter equip
ment e:q)orts to Europe and Asia posted growth of 
negative 2.4 percent and positive 4.0 percent, 
respectively, in July 1991. 

Yoshie Shima 
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JSAMONITOR—AUGUST 1991 

This lesearch bulletin is a monthly tqxlate 
that monitors changes in key Ji^anese electronic 
equipment markets. This publication presents 
important tactical leading indicators in semiconduc
tor business activity. The sources for the graphs 

are the J^anese Ministry of International Trade 
and Industry (MTTI) and the Ministry of Finance 
(MOF) (see Figures 1 tiirough 4). The data 
points for May 1991 have been restated in this 
issue. 

Figure 1 
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Figure 3 
Japanese Data Processing Production 
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Figure 2 
Japanese Video Equipment Production 
Percent Change 
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Figure 4 
Japanese Consumer/Data Processing Export 
1/12 Rate of Change 
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Source: MITI, MOF, Dataquest (August 1991) 
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JSAMONITOR—AUGUST 1991 

THE EQUIPMENT MARKET 

Consumer Equipment Production 
and Inventories 

Japanese consumer electronic equipment 
production picked up 0.4 percent in June 1991 over 
June 1990 compared with May 1991*8 revised 
13.8 percent growth. It was the first time in the 
past nine months that consumer electronic equip
ment production scored a growth rate of less than 
10 percent. On the other hand, Japanese consumer 
electronic equipment inventories increased 
14.3 percent in June 1991 over June 1990 
(see Figure 1). On a product basis, video equipment 
production growth was 2.6 percent in June over 
June 1990, which is considered low compared with 
the double-digit growth rates during the past 
eight months (see Figure 2). The same trend 
applies for video camera production, which posted 
21.7 percent growth in June 1991 over June 1990. 
Color TV production decreased 3.6 percent in June 
1991 compared with June 1990. Videodisc player 
production rose 12.2 percent during June 1991 
from June 1990, and videodisc player inventory 
posted a 94.0 percent gain during the same period. 

Data Processing Equipment 
Production 

Japanese data processing equipment produc
tion rose 6.4 percent in June 1991 compared with a 
revised 5.0 percent in May (see Figure 3). On a 
segment basis, total computer production increased 
16.2 percent over the June 1990 level, which was 
the first double-digit growth in six months. 
Although PC production was up only 0.3 percent in 
June 1991 over June 1990, general-purpose com
puter production achieved a 29.8 percent increase 
during the same period. Data storage equipment 
posted an 8.4 percent gain in June 1991 over June 
1990 compared with a 4.8 percent gain in May 
1991. Monthly production of input/output equip
ment in June 1991 declined 3.9 percent from June 
1990. 

EXPORTS 

Consumer 
Consumer electronic equipment exports 

slipped 0.7 percent in June 1991 from the June 
199iO level. On a regional basis, the United States 
had negative 11.3 percent growth in consumer elec
tronic equipment exports in June 1991. Consumer 
electronic equipment exports to Europe moved 
ahead 10.1 percent in June 1991 over June 1990, 
and consumer electronic equipment ejqwrts to Asia 
increased 15.2 percent. On a product basis, video 
equipment exports posted negative 1.8 percent 
groAvth from June 1990, whereas audio equipment 
exports rose 1.4 percent during the same period. 

Data Processing 
Data processing equipment exports dropped 

2.6 percent in June 1991 compared with June 1990. 
On a regional basis, data processing exports to the 
United States have had negative growdi rates for 
10 consecutive months, with a 16.5 percent decline 
in June 1991. E^)orts to Europe and Asia grew 
6.5 and 34.2 percent, respectively. Computer equip
ment exports showed negative 2.4 percent growth 
during June from the revised 3.3 percent growth in 
May 1991. Computer equipment exports to the 
United States fell 12.4 percent in June 1991 from 
the previous year, and computer equipment exports 
to Europe and Asia posted gains of 2.1 and 
27.5 percent, respectively, in June 1991. 

Yoshie Shima 

0011290 <£>1991 Dataquest Incoipoiated August-Reproduction Prohibited 
JSAM Newsletters 1991-14 



^^'^M' 

Dataqyest 
aconmanyof 
The Dun & Bradsticct Corporation 

m ^soarch Bulletin 
JSAMONITOR—JULY 1991 

This research bulletin is a monthly update that 
monitors changes in key Ji^anese electronic equip
ment markets. This publication presents important 
tactical leading indicators in semiconductor 
business activity. The sources for the graphs 

are the Japanese Ministry of International 
Trade and Industry (MTTI) and the Ministry of 
Finance (MOF) (see Figures 1 flirough 4). The 
data points for April 1991 have been restated in 
this issue. 
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Figure 4 
Japanese Consumer/Data Processing Export 
1/12 Rate of Change 
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JSAMONITOR—JULY 1991 

T H E EQUIPMENT MARKET 

Consumer Equipment Production and 
Inventories 

Japanese consumer electronic equipment 
production grew 13.6 percent in May 1991 over 
May 1990, compared with the revised 12.9 percent 
growth in April 1991. Japanese consumer elec
tronic equipment inventories increased 12.4 percent 
in May 1991 over May 1990 (see Figure 1). On a 
product basis, video equipment production growth 
was 16.1 percent in May 1991 compared with the 
revised rate of 13.0 percent in April 1991 (see 
Figure 2). The biggest production growth was in 
the video camera segment, which advanced 
40.1 percent during May 1991 over the May 1990 
level, whereas video camera inventory in May 
1991 was up only 26.4 percent over the May 1990 
level. Color TV production experienced double-
digit growth of 12.5 percent in May 1991 over May 
1990. \^deodisc player production rose 8.6 percent 
during May 1991 from May 1990, and videodisc 
player inventory posted a 65.6 percent increase 
during the same period. 

Data Processing Equipment 
Production 

Japanese data processing equipment produc
tion saw a rise of 4.8 percent in May 1991 com
pared with the revised negative 0.3 percent in April 
1991 (see Figure 3). On a segment basis, total 
computer production increased 2.5 percent over the 
May 1990 level compared with April's revised 
0 percent increase. General-purpose computer 
production gained 14.7 percent during May 1991 
over May 1990, whereas PCs decreased in produc
tion by 8.1 percent during the same period. Data 
storage equqnnent posted a gain of 4.8 percent in 
May 1991 over May 1990, compared with the 

April 1991 3.2 percent decline. The monthly 
production of input/output equipment in May 1991 
rose 6.8 percent over May 1990. 

EXPORTS 

Consumer 
Consumer electronic equipment exports rose 

3.4 percent in May 1991. On a regional basis, 
consumer electronic equipment exports to the 
United States had negative 7.0 percent growfli dur
ing May 1991. E^qxnts to Europe moved ahead 
17.9 percent during May 1991 over May 1990, 
while consumer electronic equipment e:q)orts to 
Asia increased 7.5 percent. On a product basis, 
video eqmpment exports rose 3.3 percent over May 
1990; however, audio equipment ejqxjrts posted 
negative 3.6 percent growth during the same 
period. 

Data Processing 
Data processing equipment e}q)orts during 

May 1991 were down by 0.4 percent conipared 
with the May 1990 level. On a regional basis, data 
processiag exports to the United States have had 
negative growth rates for nine consecutive months, 
with an 11.6 percent decline in May 1991. E^xjrts 
to Europe and Asia grew by 5.5 percent and 
34.3 percent, respectively. Con5>uter equqnnent 
e^qxnts increased 3.3 percent during May from the 
revised negative 7.1 percent growth in April 1991. 
Computer equqnnent e]q)arts to the United States 
decreased 3.6 percent in May 1991 from the previ
ous year, but computer equipment exports to 
Europe and Asia posted gains of 6.4 percent and 
23.5 percent, respectively, in May 1991. 
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JSAMONITOR-^UNE 1991 

This research bulletin is a monthly update that 
monitors changes in key Japanese electronic equip
ment markets. This publication presents important 
tactical leading indicators in semiconductor 
business activity. The sources for the graphs are 

the Japanese Ministry of International Trade 
and Industry (MITI) and the Ministry of 
Finance (MOF) (see Figures 1 through 4). The 
data points for March 1991 have been restated 
in this issue. 

Figure 1 
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Figure 2 
Japanese Video Equipment Production 
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Figure 4 
Japanese Consumer/Data Processing Export 
1/12 Rate of Change 
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Source: MITI, MOF, Dataquest (June 1991) 
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JSAMONITOR—JUNE 1991 

THE EQUIPMENT MARKET 

Consumer Equipment Production 
and Inventories 

Japanese consumer electronic equipment 
production increased 13.5 percent in April 1991 
over April 1990, compared with March 1991*8 
revised 14.9 percent growth. On the other 
hand, Japanese consumer electronic equipment 
inventories grew 12.7 percent in April 1991 over 
April 1990 (see Figure 1). On a product basis, 
video equipment production growth was 14.1 per
cent in April 1991 compared with the revised rate 
of 12.8 percent in March 1991 (see Figure 2). The 
biggest production growth was in video cameras, 
which advanced 30.3 percent during April 1991 
over the April 1990 level, whereas video camera 
inventory in April 1991 was up 36 percent over 
April 1990. Videodisc player producticm declined 
7 percent during April 1991 from April 1990, while 
videodisc player inventory posted a 98.3 percent 
increase during the same period. 

Data Processing Equipment 
Production 

Japanese data processing equipment produc
tion picked up 0.4 percent in April 1991 compared 
with revised 5.3 percent growth in March 1991 (see 
Figure 3). On a segment basis, total computer 
production sUpped slightiy by 1.1 percent over the 
April 1990 level compared with March's revised 
7.4 percent. General-purpose computers and PCs, 
two main products in the computer segment, 
decreased production value during April 1991 over 
April 1990, showing growth rates of negative 
1.4 percent and negative 0.6 percent, respectively. 
The monthly production of input/ou^ut equipment 
in April 1991 exceeded the 1990 level, with a 
growth rate of 14.8 percent. 

EXPORTS 

Consumer 

Consumer electronic equipment exports saw a 
rise of 2.2 percent in April 1991. On a regional 
basis, the United States had negative 13 percent 
growth in consumer electronic equipment exports 
during April 1991. Consumer electronic equipment 
exports to Europe moved ahead 16.9 percent during 
April 1991 over April 1990, while consumer elec
tronic equipment exports to Asia slipped by 
2.4 percent. On a product basis, video equipment 
ejqwrts rose 8.7 percent over April 1990, whereas 
audio equipment e^qwrts posted negative 9 percent 
growth during the same period. 

Data Processing 

Data processing equipment exports had a 
growth rate of negative 9.4 percent compared with 
April 1990. On a regional basis, data processing 
exports to the United States have had negative 
growth rates for eight consecutive months, with a 
21.3 percent decline in April 1991. Exports to 
Europe and Asia increased 1.5 and 12.8 percent, 
respectively. Computer equipment exports dropped 
7.1 percent during April from the revised positive 
1.1 percent growth in March 1991. Computer 
equipment exports to the United States decreased 
17.1 percent in April 1991 from the previous year, 
and computer equipment exports to Europe 
and Asia posted gains of 3.2 and 7.2 percent, 
respectively, in April 1991. 
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JAPANESE CONSUMER APPLICATION MARKET: 1990 BOOM 
AND BEYOND 

INTRODUCTION 

Japanese consumer electronic equipment 
production grew strongly in the second half of the 
year despite the anticipated decline in early 1990 
due to softening domestic demand. This growth 
created a lot of pressure on component supply and 
even a temporary shortage. In the fourth quarter of 
1990, the Japanese economy showed ominous signs 
of slowdown from a seemingly everlasting expan
sion period. It was manifest as upheld interest rates 
and downbeat stock prices, but the electronic 
equipment industry suffered from these afflictions 
much less than others. This clearly reflects the 
industry's continuous efforts to establish offshore 
production bases motivated by yen appreciation 
and to develop domestic markets throu^ aggres
sive product development and marketing strategies. 

This newsletter analyzes Japanese consumer 
electroiuc equipment production in 1990 in the 
context of the changing economic environment in 
both general and major product segments, together 
with forecasts for quarterly growth in 1991 and 
midterm growth from 1991 to 1995. 

1990 CONSUMER ELECTRONIC 
EQUIPMENT PRODUCTION 

General Consumer Electronic 
Equipment Growth 

Total consiuner electronic equipment produc
tion grew to ¥7,739 biUion with 8.5 percent growth 
in 1990 over 1989 (see Table 1). On the other hand, 
Japanese total consumer electronic equipment 
inventories declined from the second to the fourth 
quarter in 1990 over 1989 (see Figure 1). 

Nevertheless, Ji^anese total consumer elec
tronic equipment production recorded negative 

growth in the second and fourth quarter of 1989 
over 1988. J^anese total consumer electronic 
equipment inventories grew in 1989. Dataquest 
believes that the 1990 Japanese consumer elec
tronic equipment market was very healthy com
pared wi& the market condition in 1989. Table 1 
shows the consumer electronic equipment produc
tion breakdown in major product areas. 

Video Production Growth 

Video production grew 6.3 percent to 
¥2,862 billion in 1990 over 1989. VCR and video 
camera production grew negative 4.9 and positive 
19.8 percent, respectively. Color TV production, 
which recorded 6.8 percent growth, accelerated in 
the second half because of the expansion of domes
tic demand and a strong growth of e^qxnts to Asia. 
These two factors resulted in an impressive 
22.8 percent growth rate in the fourth quarter of 
1990 compared with the fourth quarter of 1989. 

Notably, video production recorded healthy 
growth in both foreign and domestic markets; the 
latter was driven by video cameras and large color 
TVs as well as tuners and oUbsc equipment for an 
emerging broadcasting via satellite (BS) market in 
1990. Several small segments also experienced 
strong growth. For example, videodisc player 
production showed the highest growth among the 
top frve video equipment segments at 39.6 percent. 
Dataquest concludes that the increasing popularity 
of entertainment facilities is a major factor in this 
strong growth. 

Similarly, LCD TVs showed significant 
production growth in 1990 at 33.5 percent. LCD 
TV production occupies only 1 percent of video 
production now, but Dataquest expects it to be one 
of key products in future video business. 
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JAPANESE CONSUMER APPLICATION MARKET: 1990 BOOM AND BEYOND 

TABLE 1 
Estimated Japanese Consumer Equipment Production 
(Billions of Yen) 

Segment 

Video 
VCRs 
Video cameras 
Videodisc players 
Color TVs 
LCD TVs 
Audio 

DAD players 
Personal electronics 

Electric toys 
Appliances 

Air conditioners 
Other consumer 

equipment 

Total 

1989 

Total 

2,693 
1,135 

615 
104 

819 
21 

995 

146 
1,028 

325 
2,047 

1,117 

372 

7,135 

Q i 
618 
247 
146 
33 

186 
6 

226 

30 
261 

88 
505 

274 

79 

1,690 

1990 

Q2 

677 
261 
165 
33 

211 
7 

254 

46 
328 

138 
596 

334 

95 

1,950 

Q3 

715 
272 
185 
35 

215 
8 

262 

51 
287 

106 
492 

249 

104 

1,860 

Q4 

852 
298 
240 

43 
263 

7 
265 

43 
376 

176 
628 

360 

119 

2,239 

1990 

Total 

2,862 
1,078 

736 
144 
875 
29 

1,007 

171 
1,252 

508 
2,221 

1,217 

397 

7,739 

CAGR (%) 

1989-1990 

6.3 
-4.9 
19.8 
39.6 

6.8 
33.5 

1.2 

17.3 
21.8 

56.3 
8.5 

8.9 

6.8 

8.5 
Source: Dataquest (Tune 1991) 
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JAPANESE CONSUMER APPLICATION MARKET: 1990 BOOM AND BEYOND 

Audio Equipment Production Growth 
Audio was the only segment that e:q)erienced 

sluggish production growth—a meager 1.2 percent 
to ¥1,007 billion over 1989, as shown in Table 1. 
Nevertheless, in hght of a fairly high percentage of 
audio equipment growth in Japan, this represents a 
hopeful improvement from negative growth in 
1989. On a segment basis, digital audio disc (DAD) 
players grew strongly at 17.3 percent. 

Personal Electronics Production 
Growth 

Personal electronics production recorded 
21.8 percent growth to ¥1,252 bilhon in 1990 over 
1989. In particular, electronic toy production 
showed large growth (56.3 percent) and contributed 
greatly to the robust growth of the personal 
electronics segment. 

Appliance Production Growth 
Appliance 'production grew 8.5 percent to 

¥2,221 bilhon in 1990 over 1989 (see Table 1). 
One of the major drivers was air conditioners, 
which had an 8.9 percent compound annual growth 
rate (CAGR) as a result of robust 27.6 percent 
growth in the fourth quarter of 1990 over the fourth 
quarter of 1989. Washer and dryer sales gained 
impetus from the addition of "fuzzy features," 
showing 42.8 percent growth in 1990 over 1989. 

CONSUMER ELECTRONIC EQUIPMENT 
PRODUCTION FORECAST 

General Outlook for 1991 
Although some uncertainties exist concerning 

Japanese industry in 1991 due to a recession in the 
U.S. economy, Dataquest beheves that the U.S. 
presidential election and the Olympic Games in 
1992 wiU help fuel the growth of the worldwide 
economy in 1991. However, the recession is surely 
having immediate impacts—^sluggish consumer 
spending in the United States and a slowdown in 
capital e:q)enditure by industries. But it did not 
adversely affect Japan's macroeconomy, which is 
still strong. Furthermore, Dataquest beheves that 
the immediate impact wiU be reduced if the decline 
in domestic consumer electronic equipment prices 
fends off impending inflation and stimulates 
consumer spending in J^^an. 

Dataquest expects consumer electronic equip
ment production to grow to ¥8,119 billion with 
4.9 percent growth in 1991 over 1990. On a quar
terly basis, it should grow 5.6 percent in the first 
quarter of 1991 con^aied with the first quarter of 
1990, followed by a slowdown to 2.4 percent 
growth in the second quarter. This growth is 
expected to accelerate to 5.4 percent in the third 
quarter and 6.1 percent in titie fourth quarter (see 
Table 2). Thus, the industry will be mildly affected 
by a recession in the U.S. economy in the second 
quarter but wiU achieve sound growth in total 
segments for the year. 

Segment Details for 1991 
Dataquest expects video production to reach 

¥2,972 billion, which represents a 3.8 percent 
growth rate from the previous year. 'N d̂eo equip
ment should continue to drive as a major source of 
growth in this segment. In particular, video 
cameras will maintain a fast pace of growth on a 
value basis, and sh^ments are expected to reach 
2.3 million units in Japan and 10 million units 
worldwide. This growth will be fueled by heated 
competition among major supphers to introduce 
new products with better resolution and reduced 
size and weight. 

Personal electronic eqmpment production wiU 
reach ¥1,375 biUion, showing 9.9 percent growth in 
1991 over 1990, the highest growth among seg
ments. Electronic toys will continue to be a major 
force in this growth, particularly 16-bit game 
machines. These sales, which became full-fledged 
in 1990, wiU lead the market as strategic products 
for major supphers. 

Appliance production will reach ¥2,341 bil
lion with 5.4 percent growth in 1991 over 1990, 
drivaa by "fuzzy control" appliances that won 
market success in 1990. 

Forecast Beyond 1991 
Japanese consumer electronic equipment 

production in 1990 achieved significant growth 
bolstered by strong domestic markets. Dataquest 
expects growth to continue at a moderate rate (see 
Figure 2). 

In 1992, worldwide demand for consumer 
products will be stimulated by the aforementioned 
U.S. presidential election and the Olympic Games 
in Barcelona. Consumer production, driven by vid
eo, is estimated to reach ¥8,654 biUion, which 
represents a 6.6 percent growth rate from 1991. 
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TABLE 2 
Japanese Consumer Equipment Production Forecast 
(Billions of Yen) 

Segment 
CtMisumer 

Audio 
Video 
Personal electronics 
Appliances 
Other consumer 
equipment 

Total consumer 

3/12 or 12/12 (%) 

Ql 

224 
647 
290 
539 

83 

1,784 

5.6 

1991 
Q2 

249 
692 
349 
610 

98 

1,998 

2.4 

Q3 

271 
743 
317 
522 

108 

1,961 

5.4 

Q4 

275 
890 
419 
670 

123 

2,376 

6.1 

1991 
Total 

1,018 
2,972 
1,375 
2,341 

411 

8,119 

4.9 

1992 
Total 
• 

986 
3,185 
1,540 
2,509 

434 

8,654 

6.6 

1993 
Total 

949 
3,214 
1,601 
2,507 

440 

8,710 

0.6 

1994 
Total 

927 
3,270 
1.599 
2,593 

448 

8,838 

1.5 

1995 

Total 

920 
3,358 
1,673 
2,671 

476 

9,098 

2.9 

CA 

19 

Souice: Datacpiest (June 1991) 
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JAPANESE CONSUMER APPLICATION MARKET: 1990 BOOM AND BEYOND 

FIGURE 2 
Estimated Japanese Consumer Equipment Production Forecast 
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Source: Dataquest (June 1991) 

Dataquest forecasts that consumer electronic 
equipment production will grow by only 0.6 per
cent in 1993 over 1992 because of big growth in 
1992. After 1992, it should increase moderately in 
1994 and 1995, with annual growth rates of 1.5 and 
2.9 percent, respectively, reaching ¥9,080 biUion in 
1995. Overall, Dataquest e:q)ects tihe CAGR to be 
3.3 percent between 1990 and 1995 (see Table 2). 

1990 SEMICONDUCTOR CONSUMPTION 

Japan, a major s^niconductor production base 
in the world, is also serving as a worldwide base 
developing and manufacturing a wide variety of 
applications that consume ¥875 biUion worth of 
semiconductor devices for consumer electronic 
equipment. 

On a segment basis, video, the largest 
semiconductor consumption segment, grew to 
¥507 billion, which represents a 6.8 percent growth 
rate in 1990 over 1989. Audio semiconductor con
sumption grew to ¥180 billion, which is a 
3.4 percent growth in 1990 over 1989. Dataquest 
estimates that personal electronics semiconductor 
consumption will grow to ¥104 billion, which is a 
33.9 percent growth ratio due to a large increase in 
equipment production in 1990. 

Semiconductor consumption for appliances 
grew to ¥77 billion, which is a 10 percent growth 
rate in 1990 over 1989. Both semiconductor q>pli-
cation equipment manufacturing and semiconductor 

consunq)tion grew in 1990. In response to sigmfl-
cant consumer demand, video production—^and 
consequently semiconductor production— 
experienced healthy increases in 1990. 

SEMICONDUCTOR CONSUMPTION 
FORECAST 

Dataquest forecasts that total consumer semi
conductor consumption will increase to ¥934 bil
lion in 1991, which represents 6.7 percent growth 
over 1990. Furthermore, consumer semiconductor 
consumption is expected to grow 9.1 percent to 
¥1,019 billion in 1992 over 1991 because of big 
growth in consumer equqnnent production in 1992, 
and then it will increase to ¥1,165 billion with a 
CAGR of 5.9 percent between 1990 and 1995 (see 
Table 3). 

DATAQUEST CONCLUSIONS 

Consumer Equipment Production 

The Japanese consume electronic equipment 
market sustained healthy growth in 1990. Three 
factors contribute to Ms growth. In the macro-
economic perspective, suppliers successfully fol
lowed up consumer needs, which rose with busi
ness upturns, and they continuously introduced 
products that appealed to consumers. 
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JAPANESE CONSUMER APPLICATION MARKET: 1990 BOOM AND BEYOND 

TABLE 3 

Japanese Semiconductor Consumption Forecast for Consumer Applications 
(Billions of Yen) 

Segment 

Video 

Audio 

Personal electronics 

Appliances 

Others 

Total 
12/12 (%) 

1989 

474 

175 

77 

70 

8 
804 
5.1 

1990 

507 

180 

104 

77 

8 
875 

8.9 

1991 

535 

185 

122 

83 

9 
934 

6.7 

1992 

587 

184 

148 

91 

9 

1,019 
9.1 

1993 

604 

181 

167 

92 

10 
1,054 

3.5 

1994 

628 

182 

181 

98 

10 

1,098 
4.1 

1995 

661 

184 

207 

103 

11 

1,165 
6.1 

CAGR (%) 
1989-1990 

6.8 

3.4 

33.9 

10.0 

3.1 

8.9 

CAGR (%) 
1990-1995 

5.5 

0.4 

14.8 

6.1 

5.3 

5.9 

Souice: Dataquest (Jane 1991) 

FIGURE 3 

Estimated 1990 Japanese Consumer Equipment Production 

1990 Total = Y7,739 Billion 

Source: Dataquest (June 1991) 

VCR and video cameras accounted for 
23.5 percent of total consumer equipment produc
tion. Within this segment, production emphasis has 
shifted smoothly from VCRs to video cameras. 
Furthermore, the incorporation of man-machine 
int^aces into electronic products, such as those 
based on microconiputers, has contributed to mar
ket growth for consumer equipment. Dataquest 
expects total consumer production to grow moder
ately for the five years after 1992, which should 
have the highest growth rate. 

Semiconductor Consumption 

Figures 3 and 4 show consumer equipment 
production and semiconductor consumption by 
segment. For example, appliances, the second-
largest equipment production segment with 
28.7 percent, ranked only fourth in semiconductor 
consumption, with 8.8 percent in 1990. 

Finally, Dataquest e3q)ects two phenomena. 
First, video will continue to lead total semiconduc
tor consumption from 1990 to 1995 as Japanese 

0010419 (D1991 Dataquest Incorporated June-Reproduction Prohibited 
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FIGURE 4 

Estimated 1990 Japanese Semiconductor Consumption by Consumer Application 

others 
0.9% 

1990 Total = ¥875 Billion 

Source: Dataquest (June 1991) 

FlGTJRE 5 

Estimated 1995 Japanese Semiconductor Consumption for Consumer Applications 

Others 
0.9% 

1995 Total = ¥1,165 Billion 

Source: Dataquest (June 1991) 

semiconductor video consuoiption keeps its leading 
position of 56.7 percent in 1995 from 57.9 percent 
in 1990 (see Figures 4 and 5). Second, Japanese 
semiconductor consun:q>tion for personal electron
ics Avill grow to 17.8 percent, and personal elec
tronics will be the second-largest segment in 1995 
(see Figure 5). 

Dataquest expects video and personal elec
tronics to be recognized as credible equipment for 
semiconductor consxmiption in the future. 

Kun Soo Lee 
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Research Bulletin 
JSAMONITOR—MAY 1991 

This research bulletin is a monthly update that 
monitors changes in key Japanese electronic equip
ment markets. This publication presents important 
tactical leading indicators in semiconductor 
business activity. The sources for the gnphs are 

the Japanese Ministry of International Trade 
and Industry (MITI) and the Ministry of 
Finance (MOF) (see Figures 1 through 4). The 
data points fiar February 1991 have been restated 
in this issue. 

Figure 1 
Japanese Consumer Electronics 
Equ ipment Produc t ion / Inventory 

Percent Change 

l ' " l Total Production 

i Computer Production 
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Figure 3 
Japanese Data Processing Production 
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Figure 2 
Japanese Video Equipment Production 
Percent Change 
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Figure 4 
Japanese Consumer/Data Processing Export 
1/12 Rate of Change 
30 

25 

20 

15 

10 

5 

0 

-5 

-10 

^ i j Consumer 

^ ^ Da ta Processino 

10/90 11/90 12/90 1/91 2/91 3/91 

Source: MITI, MOF, Dataquest (May 1991) 
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JSAMONITOR—MAY 1991 

THE EQUIPMENT MARKET 

Consumer Equipment Production 
and Inventories 

Japanese consumer electronic equipment 
production increased 15.4 percent in March 1991 
over March 1990, compared with February 1991's 
revised 16.8 percent growth. On the other 
hand, Japanese consumer electronic equipment 
inventories grew 4.7 percent in March 1991 over 
March 1990 (see Figure 1). On a product basis, 
video equipment production growth was 13.0 per
cent in March 1991 compared with the revised rate 
of 16.4 percent in February 1991 (see Figure 2). 
Video camera and CD player production grew at 
high rates, with 47.0 percent and 66.6 percent gain, 
respectively, during March 1991. "S^deodisc player 
production declined 14.2 percent during March 
1991 from March 1990, while videodisc player 
inventory posted an 82.9 percent increase during 
the same period. 

Data Processing Equipment 
Production 

Japanese data processing equipment produc
tion rose 5.0 percent in March 1991 compared 
with revised 5.9 percent growth in February 1991 
(see Figure 3). C^ a segment basis, total computer 
production advanced 7.3 percent over the March 
1990 level compared with February's revised 
5.9 pCTcent growtii. The increase was driven by a 
10.8 percent growth in PC production during the 
same period. The biggest production growth was in 
the data storage segment, which showed a 
12.8 percent gain. Among the dedicated system 
segment, calculators had the highest growth 
rate—^27.1 percent in March 1991 over the same 
month last year. 

EXPORTS 

Consumer 
Consumer electronic equipment exports have 

had double-digit growth since October 1990 and 
maintained a stable growth rate of 11.5 percent in 
March 1991. On a regional basis, the United States 
had negative 9.6 percent growth in consumer 
electronic equipment e^qports during March 1991. 
Consumer electronic equipment exports to Europe 
and Asia experienced double-digit growth 
compared with March 1990, posting 29.4 and 
31.8 percent, respectively. On a product basis, 
video equipment exports rose 11.8 percent over 
March 1990. High growth rates were seen in video 
equipment exports to Europe and Asia, with 
31.5 and 40.4 percent gains, respectively. 

Data Processing 
Data processing equipment exports showed a 

growth rate of negative 2.7 percent compared with 
the March 1990 level. On a regional basis, data 
processing exports to the United States have had 
negative growth since September 1990, with nega
tive 9.9 percent growth in March 1991. Exports to 
Europe and Asia had 10.7 and 2.5 percent growth, 
respectively. Computer equipment exports grew 
1.1 percent during March from the revised positive 
4.4 percent growth in February 1991. Computer 
equqnn^t exports to the United States declined 
7.1 percent in March 1991 from March 1990, and 
computer equipment exports to Europe and Asia 
posted gains of 12.1 and 3.1 percent, respectively, 
in March 1991. 

Yoshie Shima 
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This research bulletin is a monthly update 
that monitors changes in key J^^anese electronic 
equipment markets. This publication presents 
important tactical leadrag indicators in semi
conductor business activity. The sources for the 

gr^hs are the Japanese Ministry of Intemational 
Trade and Industry (Mill) and the Ministry of 
Finance (MOF) (see Figures 1 through 4). The data 
points for January 1991 have been restated in this 
issue. 

Figure 1 
Japanese Consumer Electronics 
Equipment Production/Inventory 

1/12 Rate of Change 
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Figure 3 
Japanese Data Processing Production 

1/12 Rate of Change 
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Figure 2 
Japanese Video Equipment Production 
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Source: MITI, MOF, Dataquest (April 1991) 
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JSAMONITOR—APRIL 1991 

THE EQUIPMENT MARKET 

Consumer Equipment Production 
and Inventories 

Japanese consumer electronic equipment 
production grew 14.8 percent in February 1991 
compared Avith February 1990. On the other hand, 
J^anese consumer electronic equipment invento
ries grew 1.0 percent over February 1990 
(see Figure 1). On a product basis, video equipment 
production was 16.3 percent io February 1991 
conq)ared with the revised rate of 17.5 percent in 
January 1991 (see Figure 2). The biggest produc
tion growth was in the video camera seg
ment, which has had double-digit advances since 
May 1990 and recorded 54.1 percent growtii in 
February 1991, whereas video camera inventory 
posted a 22.5 percent gain. VCR production 
increased 4.9 percent over the February 1990 level. 

Data Processing Equipment 
Production 

Japanese data processing equipment produc
tion showed a 5.2 percent increase in February 
1991 conq)ared with revised 1.9 percent growth in 
January 1991 (see Figure 3). On a segment basis, 
total computer production advanced 5.8 percent 
over the February 1990 level. General-purpose 
computer production increased 3.2 percent over 
February 1990. PC and word processor production 
rose 9.2 and 16.8 percent, respectively, in February 
1991. 

electronic equipment exports during February 1991, 
Europe had 26.8 perc^it growth, and Asia had 
25.5 percent. On a segment basis, TV ejqrarts from 
Japan to China juniped 188.3 percent over Febru
ary 1990 rates and VCR e}q)orts from Japan to 
China increased 64.0 percent over February 1990; 
both segments contributed to the advance of Asia's 
consumer electronic equipment e^qxHts. 

Data Processing 
Data processing equipment exports sUpped 

slighdy compared with the February 1990 level, 
showing negative 0.9 percent growth in February 
1991 (see Figure 4). On a regional basis, U.S. data 
processing exports had negative 11 percent growth 
compared with February 1990. European and Asian 
data processing exports experienced double-
digit growth in February 1991, posting 12.6 and 
15.0 percent gains, respectively. Computer equip
ment exports grew 4.4 percent during February 
from the revised positive 1.1 percent growth in 
January 1991. U.S. computer equipment exports 
have shown negative growth since September 
1990, with negative 6.1 percent growth in February 
1991. European and Asian coiiq>uter equipment 
ejqxHts grew 15.2 percent and 17.0 percent, respec
tively, in February 1991. 

Yoshie Shima 

EXPORTS 

Consumer 
Consumer electronic equipnent exports had 

a 15.9 percent increase in February, following 
January's revised 15.2 percent growth. The United 
States had 3.2 percent growth in consumer 
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SUMMARY 

Dataquest estimates that the J^anese semi
conductor market grew 3 percent in 1990 to 
¥3^70 biUion, which shows steady growth in the 
1990 total market. However, on an application seg
ment basis, the biggest application segment, data 
processing, had the worst growth rate, with nega
tive 7.5 percent, whereas the smallest segment, 
transportation, had the best growth rate with a 
positive 18.8 percent (see Table 1). Figure 1 shows 
each application segment along with their semicon
ductor revenue percentage share of the market. In 
this newsletter, Dataquest examines each jpplica-
tion segment by presenting preliminary estimates 
for 1990 Japanese application segment market 
share by semiconductor vendor. 

TABLE 1 
Preliminary Estimated Japanese Semiconductor 
Revenue by Application Segment 
(Billions of Yen) 

Application 

Data Processing 
Conununications 
Industrial 
Consumer 

Transportation 
Total 

1990 Revenue 

1,408.3 

475.9 
309.9 
919.0 
157.0 

3,270.0 

Change 
from 1989 

-7.5 

14.8 

8.1 
12.3 
18.8 
3.0 

Note: Some cahnmu do not add to totals >bown because of toundtng. 
Source: Dataquest (Apnl 1991) 

THE SEGMENTS 

Data Processing 
NEC emerged as the leader in the Jq)anese 

data processing segment, with semiconductor reve
nue of ¥267.7 billion (see Table 2). The company 
suppUes a broad range of semiconductor devices, 
ICs, discretes, and optoelectronics. The conipany 
does not rely conqjietely on MOS memories, but it 
is very good at mixing memories with other 
products such as MOS digital devices, MOS micro 
and MOS logic. Production of its original V-series 
microprocessors helped NEC take the lead in this 
category. Hitachi and Fujitsu were also very strong 
in this application segment, with sales of 
¥219.1 billion and ¥191.5 billion, respectively. 
These three coinpanies all supply a huge amount of 
semiconductors used mainly for consun^tion in 
such equipment and systems as mainframes, super-
conq>uters, and PCs (including portables) internally 

FIGURE 1 
Preliminary Estimated Japanese Semiconductor 
Revenue by Application Segment 

/ Consumer 
/ 28.1% 
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Communic atlons 
U.S% 
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PRELIMINARY 1990 JAPANESE SEMICONDUCTOR MARKET SHARE ESTIMATES BY APPLICATION SEGMENT 

TABLE 2 
Preliininary Estimated 1990 Japanese Semi
conductor Market Share Rankings—^Data 
Processing Segment 
(Billions of Yen) 

Company Revenue Percent 

NEC 
Hitachi 
Fujitsu 
Toshiba 
Mitsubishi 
Sharp 
Texas histnunents 
Matsushita 
Oki Electric 
hitel 

Total—Top 10 
Others 

Total—All 

267.7 
219.1 
191.5 
160.2 
115.8 
66.5 
43.9 
43.9 
40.7 
33.8 

1,183.1 
225.2 

1,408.3 

19.0 
15.6 
13.6 
11.4 
8.2 
4.7 
3.1 
3.1 
2.9 
2.4 

84.0 
16.0 

100.0 
Souice: Dataquest (y^nil 1991) 

and to U.S. manufacturers. Number 1 DRAM ven
dor Toshiba ranked fourth. These top four coiiq)a-
nies together occupy 59.6 percent of this {plica
tion segment. Among non-Jq)anese companies in 
the top 10, Texas Instruments and Intel rank num
ber 7 and number 10, respectively. 

Communications 

NEC also emerged as the leader in the com
munications segment, with sales of ¥89.2 billion 
and 18.7 percent share of the Ji^anese market (see 
Table 3). As in the data processing application 
segment, NEC, Fujitsu, Toshiba, and Hitachi con
trolled more than half of the communications mar
ket with 532 percent combined share. However, 
this application segment differed from data 
processing in total market share for the top 
10 coiiq>anies. Because second-tier companies had 
relatively low market shares, the top 10 companies 
in communications accounted for only 72.7 per
cent; the data processing top 10 accounted for 
84 perc^it Texas Instruments ranked sbcdi with 
3.7 percent market share, the highest among non-
Jq)anese companies and suiprisingly higher than 
Motorola's 2.7 percent. 

Industrial 

Toshiba led industrial ^^Ucation shipments 
with ¥51.5 billion in revenue and a 16.6 percent 
share of the market (see Table 4). Hitachi ranked 
second with sales of ¥39.8 billion and 12.8 percent 
of the market; Mitsubishi ranked third with sales of 
¥33.1 billion. All of the top three semiconductor 
vendors are typical examples of Japanese vertically 
integrated companies. They supply semiconductors 
to a number of industrial equipment manufacturers 
including their own internal industrial-equipment-
producing divisions for products such as process 
controllers and computerized numerical control 
systems. 

Consumer 

The second-largest Japanese application seg
ment, consumer, is dominated by J{q}anese semi
conductor vendors that support consumer product 
manufactures with goods such as videocameras, 
video tape recorders (VTRs), laser videodisc play
ers, broadcasting satellite (BS) tuners, and video 
games. Although this market has been showing a 
production shift to offshore manufacturing in the 
Asian countries, most key semiconductor devices 
are still supplied by J^^anese vendors. Matsushita 

TABLE 3 
Preliminary Estimated 1990 Japanese Semi
conductor Market Share Rankings— 
Communication Segment 
(Billions of Yen) 

Company 

NEC 

Fujitsu 

Toshiba 

Hitachi 

Matsushita 

Texas Instruments 

Oki Electric 

Motorola 

Rohm 

Mitsubishi 

Total—Top 10 

Others 

Total—All 

Revenue 

89..2 

59.2 

53.4 

51.8 

19.1 

17.4 

15.9 

15.2 

12.8 

11.8 

345.8 

130.1 

475.9 

Percent 

18.7 

12.4 

11.2 

10.9 

4.0 

3.7 

3.3 

3.2 

2.7 

2.5 

72.6 

27.3 

100.0 
Note: Some (xdunsu do not add to totals ahonn became of roundiDg. 
Souice: Dataquest (April 1991) 
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PRELIMINARY 1990 JAPANESE SEMICONDUCTOR MARKET SHARE ESTIMATES BY APPLICATION SEGMENT 

# 

TABLE 4 
Preliminary Estimated 1990 Japanese Semi
conductor Market Share Rankings— Îndustrial 
Segment 
(Billions of Yen) 

TABLE 5 
Preliminary Estimated 1990 Japanese Semi
conductor Market Share Rankings—Consumer 
Segment 
(Billions of Yen) 

Company 

Toshiba 
Hitachi 

Mitsubishi 

NEC 
Fuji Electric 
Fujitsu 
Matsushita 

Sanyo 
Motorola 
Sony 

Total-

Others 
Total-

-Top 

-All 

10 

Revenue 

51.5 
39.8 
33.1 

31.5 
25.9 

18.7 

16.9 
16.4 
12.2 
10.4 

256.4 

53.5 
309.9 

Percent 

16.6 
12.8 
10.7 
10.2 
8.4 

6.0 

5.5 

5.3 
3.9 
3.4 

82.7 
17.3 

100.0 
Note: Some ocdumns do not add to totals sbomi because of toundiiig. 
Sciuice: Dataquest (April 1991) 

Company 

Matsushita 
NEC 
Sanyo 

Toshiba 
Sharp 

Sony 
Mitsubishi 
Hitachi 
Rohm 

Fujitsu 
Total-

Others 

-Top 

Total—All 

10 

Note: Some cohnmB do not add 
Souice: Dataquest (Ajiril 1991) 

Revenue 

141.7 
120.7 
98.2 

91.6 
74.4 

73.7 
68.5 

67.7 
45.6 
31.1 

813.2 
105.8 
919.0 

Percent 

15.4 
13.1 
10.7 

10.0 

8.1 

8.0 

7.5 
7.4 
5.0 
3.4 

88.5 
11.5 

100.0 
to totals shown because of rounding. 

emerged as the leader in this segment with 
¥141.7 billion in revenue (see Table 5). 

Transportation 

Toshiba emerged as the leader in the j£̂ )aDese 
transpcfftatian â irplicatlon segmoit, with sales of 
¥22.9 billion and 14.6 percent share of the J^anese 
market (see Table 6). Toshiba's top ranking is due 
to its position as the major supplier to Toyota, the 
automobile industry's leader. Supplying car elec
tronics to Nissan, Hitachi ranked second with 
¥19.9 billion in semiconductor shipments and 
12.7 percent of the market. The leadex in the 
worldwide transportation application segment, 
Motorola ranked eighth in the Japanese marla;t 
(please refer to Components Group newsletter 
number 1990-10 entitled Final 1989 Worldwide 
Semiconductor Market Share Estimates by Applica
tion Segment). 

DATAQUEST CONCLUSIONS 

According to Dataquest's preliminary 1990 
worldwide semiconductor market share estimates, 
NEC was ranked the munber one semiconductor 
vendor in both the worldwide and Japsaxess nuirkets 

TABLE 6 
Preliminary Estimated 1990 Japanese Semi
conductor Market Share Rankings— 
Transportation Segment 
(Billions of Yen) 

Company 

Toshiba 
Hitachi 

NEC 

Fujitsu 

Oki Electric 
Sanken 

Rohm 
Motorola 
Mitsubishi 

Fuji Electric 
Total—Top 10 

Others 
Total—All 

Revenue 

22.9 
19.9 
13.1 
9.3 

9.3 

8.5 
8.2 

7.8 

5.9 
5.1 

110.0 
47.0 

157.0 

Percent 

14.6 
12.7 

8.3 

5.9 

5.9 
5.4 
5.2 
5.0 
3.8 
3.2 

70.0 

30.0 
100.0 

Souice: Dataquest (April 1991) 
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PRELIMINARY 1990 JAPANESE SEMICONDUCTOR MARKET SHARE ESTIMATES BY APPLICATION SEGMENT 

(please see Semiconductor Group newsletter 
number 1991-01 entitled Prelimnary 1990 World
wide Semiconductor Market Share Estimates and 
Jiqpanese Semiconductor Industry Service newslet
ter number 1991-03, Preliminary 1990 Japanese 
Semiconductor Market Shares). In Japan, NEC 
emerged as the leader in both the data processing 
and commimications segments. Emerging as the 
leader in both the industrial and transportation seg
ments, Toshiba ranked third in the overall J^^anese 
semiconductor market behind number two Hitachi. 
Both the industrial and transportation appUcations 
are relatively small, with ¥309.9 billion and 
157.0 billion, respectively, in revenue and 9.5 and 
4.8 percent of the overall J^anese market, and 
being the leader of those segments did not help 
boost Toshiba's ranking. However, ranking second 
with ¥219.1 billion in revenue in the biggest seg
ment, data processing, helped Hitachi become 
ranked second as well in the Japanese overall 
market. The consumer market, which is the second-
largest application market in semiconductor 
shipments and had 12.3 percent growth in 1990, 
presents opportunities not only for the cuirendy 

dominant Japanese semiconductor vendors but non-
Japanese vendors such as Motorola, Philips, and 
Texas Instruments as well. However, these non-
Japanese merchant semiconductor vendors may not 
be very successful in the J^anese market in terms 
of increasing revenue or market share if they con
centrate only on the highly profitable, high-end 
consumer application products. Because low-end 
commodity consumer products are driving this 
ĵpUcation segment in Japan parallel with the hig^-

end portion of the market, this application segment 
as a whole is a major driving force in the overall 
Japanese market along with the data processing 
segment, the largest qjpUcation segment Dataquest 
believes that the consumer application market, 
especially low-end commodity consumer products, 
provides opportunities to integrate not only circuit 
in scale for ultrahigh density with leading-edge 
manufacturing technologies but also the high-
quality mass-production know-how to drive the 
learning curve for such volume-oriented products 
as DRAMs more effectively. 

Masanori Murata 
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DataQuest 
aoimpanyof 
The Dun & Bradsticet Corporation 

Resemich Bulletin 
JSAMONITOR—MARCH 1991 

This research bulletin is a monthly update that 
monitors changes in key Jq>anese electronic equip
ment markets. This publication presents important 
tactical leading indicators in semiconductor busi
ness activity. The sources for the graphs are the 

Japanese Ministry of International Trade and Indus
try (Mm) and the Ministry of Finance (MOP) (see 
Figures 1 through 4). The commentary and ana
lyses are solely those of Dataquest. The data points 
for December 1990 have been restated in this issue. 

Figure 1 
Japanese Consumer Electronics 
Equipment Production/Inventory 
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Figure 3 
Japanese Data Processing Production 
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Figure 2 
Japanese Video Equipment Production 
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Figure 4 
Japanese Consumer/Data Processing Export 
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Source: MITI, MQF, Dataquest (March 1991) 
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JSAMONITOR—MARCH 1991 

THE EQUIPMENT MARKETS 

Consumer Equipment Production 
and Inventories 

Japanese consumer electronic equipment 
production had 23.7 percent growth in January 
1991 over January 1990. On the other hand, 
Japanese consumer electronic equipment invento
ries increased 4.7 percent in January 1991 
(see Figure 1). On a segment basis, total video 
production kept healthy growth in January 1991. 
On a product basis, video equipment (VCR and 
video camera) production recorded growth of 
25.3 percent in January 1991, which is the highest 
since 1989 (see Figure 2). In particular, VCR 
production had rapid growth at 16.8 percent in 
January 1991. Video camera production and inven
tories grew 37.8 and 35.4 percent, respectively, in 
January 1991. Color TV production also recorded 
growth of 22 percent in January 1991, which is the 
highest since 1989. In other segments, digital/audio 
disk players grew 45.3 percent in January 1991. 

Data Processing Equipment 
Production 

Japanese data processing equipment pro
duction had 1.7 percent growth in January 1991 
over January 1990 compared with the revised 
7.3 percent growth in December 1990 (see 
Figure 3). On a segment basis, total computer 
production fell to 2.3 percent growth in January 
1991 compared with 13.5 percent growth in 
December 1990 (see Figure 3). On an equipment 
basis, general-purpose computers declined drasti
cally at 0.7 percent in January 1991 compared with 
the revised 23.9 percent growth in December 1990. 
Personal computer production recovered with 
4.4 percent growth in January 1991 from the 
revised negative 6.8 percent growth in December 
1990. 

EXPORTS 

Consumer 
Consumer electronic eqmpment ejqxsrts had 

15.2 percent growth in January 1991 compared 
with 25.6 percent growth in December 1990. On an 
equipment basis, color TV exports grew at a rate of 
32.4 percent in January 1991 over January 1990. 

On a regional basis, the growth rates for consumer 
electronic equipment exports for the United States, 
Europe, and Asia in January 1991 were negative 
2.6 and positive 12.2 and 51.6 percent, respectively, 
over January 1990. In particular, VCR and color 
TV exports for Asia grew at the rates of 38.5 and 
117.6 percent, respectively, in January 1991. 

Data Processing 
Data processing equipment exports had 

negative 2.1 percent growth in January 1991 over 
January 1990 (see Figure 4). The growth of data 
processing equipment exports for the United States, 
Europe, and Asia in January 1991 was negative 
12.1 and positive 1.3 and 42.9 percent, respectively, 
over January 1990. The growth rate of computer 
equipment exports declined 1 percent in January 
1991 from 6.4 percent growth in December 1990. 
On a regional basis, the growth of computer equip
ment exports for the United States, Europe, and 
Asia in January 1991 was negative 8.2 and positive 
1.3 and 49.6 percent, respectively, over January 
1990. Computer equipment exports for the United 
States recorded growth of negative 8.2 percent in 
January 1991 compared with growth of negative 
0.6 percent in December 1990. 

DATAQUEST CONCLUSIONS 

Both consumer production and inventories 
grew in January 1991 from December 1990, 
reflecting large growth of total video equipment 
production in Japan. Dataquest believes that tins 
growth is due to the following two reasons: 

• VCR and color TV exports grew rapidly in Asia. 

• VCR and color TV manufacturers prepared for 
an expected large demand for BS tuners for the 
Japanese consumer electronic equipment market. 

Data processing production kept a slightly 
positive growth rate, affected by negative growth of 
general-purpose computer production in January 
1991. Computer equipment exports for the United 
States feU again in January 1991 following E>ecem-
ber 1990. Dataquest beUeves that the U.S. com
puter market was sluggish, reflecttag the U.S. 
economy's bad condition as affected by the 

recession. 

Kun Soo Lee 
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Dataoyest 
acomranyof 
The Dun & Btadstieet Corporation 

Research Newsletter 
VIDEO APPLICATION MARKET: ARE CAMERAS READY 
FOR NO. 1 VIDEO POSITION? 

SUMMARY 

The leading Japanese consumer companies, 
Matsushita and Sony, have been rivals in the audio 
visual (AV) equipment markets for a long time, 
dating back to the famous VCR batfles of VHS 
versus Betamax. The VCR market has been the 
biggest semiconductor application market in the 
consumer segment, but the video camera market 
recently has been growing rapidly. To determine 
whether the VCR market will hand over its current 
leadership role among all consimier electronic 
equipment to the video camera market, this news
letter investigates both VCR and video camera 
production trends and analyzes their semiconductor 
consumption. 

JAPANESE PRODUCTION SHARE 

Matsushita maintained its number 1 position 
in the 1990 VCR market (see Figure 1). This 
market has been a well-known battlefield. Mat
sushita's VHS technology completely defeated 
Sony's Beta, and now Sony is no longer among the 
top five leaders. In the 1990 video camera market, 
on the other hand, Sony obtained a healthy ade
quate 35.5 percent share with its 8mm Handy-cam 
TR series, exceeding the combined 34.2 percent 
market shares of both nimiber two Matsushita and 
number three \^ctor (see Figure 2). Dataquest 
believes that Sony's performance in the overall 
video equipment market is outstanding, compared 
with respective 37.0 and 34.2 percent shares held 

FIGURE 1 

Estimated 1990 Japanese VCR Production Share 

Mitsubishi ^ . - T ^ 
9 .7%^. - ' ' ' ^ \ 

/ Toshiba \ v 
/ 11.4% \ 

\ Hitachi / 
\ 13,1% / 

\ / JVC 
X . 14.1% 

1990 Total = 

Others \ 
y 26.9% \ 

\ Matsushita / 
V 22.9% / 

30.8 Million Units 
Note: Segments may not add to 100 percent because of rounding. 

Source: Dataquest (March 1991) 
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VIDEO APPLICATION MARKET: ARE CAMERAS READY FOR NO. 1 VIDEO POSITION? 

FIGURE 2 

Estimated 1990 Japanese Video Camera Production Share 

Canon 5.9% Hitachi 4.7% 

1990 Total = 8.1 Million Units 
Note: Segments may not add to 100 percent because of rounding. 

Source: Dataquest (March 1991) 

by Matsushita and \^ctor in both the VCR and 
video camera markets. Number four video camera 
producer Canon had difficulty in the domestic mar
ket dominated by the big three AY giants and 
exported most of its production overseas to the 
U.S. and European markets. Although Canon's 
compact-size camera manufacturing technology is 
good, Dataquest believes that Canon is finding it 
difficult to catch up with the three AV market 
leaders, which are vertically integrated and produce 
their own semiconductors. Other vertically 
integrated companies such as Hitachi and Sanyo 
wiU attack the leaders, including Canon, in the near 
future. For example, Hitachi introduced twin-beam, 
autofocus 8mm video camera models ElO and HIO, 
and Sanyo had the industry's first lunch box-shaped 
VMES88 ('ZEEMA' in Japan) applying fuzzy logic 
to both autofocus and iris architectures. 

EQUIPMENT PRODUCTION 
HISTORICAL TRENDS 

The VCR market has experienced difficult 
times since 1986, whereas the video camera market 
has grown rapidly, except in 1989 (see Table 1). 
VCR production fluctuated between 30 million and 
34 miUion units, reflecting a high penetration into 
more than 80 percent of homes. The average VCR 
unit price has declined dramatically in the last five 
years, fi-om ¥49,000 to ¥34,900, which seems to be 
a stable price because of the value-added effect of 
broadcasting satellite (BS) tuning features. On the 

TABLE 1 
Historical VCR and Video Camera Production 

1986 1987 1988 1989 1990 

VCR 

Revenue QfB) 

Change (%) 

Units (M) 

Price (¥KAJnit) 

Yidso Camera 

Revenue (¥B) 

Change (%) 

Units (M) 

Price (VKAJnit) 

Total 

Revenue (¥B) 

Change (%) 

1,659 1,243 1,212 1,135 1,076 

-12.2 -25.1 -2.5 -6.4 -5.2 

33.9 30.6 31.7 32.0 30.8 

49.0 40.7 38.3 35.5 34.9 

417 483 645 613 737 

17.8 15.8 33.5 -5.0 20.2 

3.3 4.6 6.7 6.9 8.1 

127.9 104.8 96.6 88.8 91.0 

2,076 1,726 1,857 1,748 1,813 

-7.4 -16.9 7.6 -5.9 3.7 
Souice: MTTI, Dataquest (March 1991) 

other hand, the video camera market showed 
double-digit-growtfa years four times in the last five 
years, except in 1989. In recovering from the 1989 
slowdown, the 1990 market has reached a level 
two-thirds that of the VCR market 

Overall, these two video equipment markets 
reached bottom in 1987, with total production reve
nue of ¥1,726 billion. Since then, the combined 
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VIDEO APPLICATION MARKET: ARE CAMERAS READY FOR NO. 1 VIDEO POSITION? 

markets have been struggling to reach ¥2,000 bil
lion in revenue. For example, 1990 production was 
¥1,813 billion. Dataquest estimates that this tem
porary revenue target wiU be achieved in 1992, the 
year of the Olympics. 

SEMICONDUCTOR CONTENT 
ANALYSIS BY DEVICE 

Dataquest estimates that the semiconductor 
market for VCRs and video cameras in 1990 was 
¥331.4 biUion in Japan, an increase of 4.2 percent 
over 1989. The totaJ J^anese semiconductor mar
ket grew 3.0 percent in 1990 to ¥3,270 billion. 
Analyzing the semiconductor consumption on a 
device category basis, Dataquest estimates that ana
log IC revenue totaled ¥181.9 billion in 1990 (see 
Table 2). Analog ICs, mostly special-purpose ICs 
for consumer use or video equipment, made up 
more than half of the total semiconductor revenue. 

Of the combined 1990 semiconductor reve
nue, ¥192.3 billion was for VCRs (a 3.7 percent 
decline over 1989), and ¥139.1 billion was for 
video cameras (a 17.4 percent growth over 1989). 
On a device category basis, the biggest VCR seg
ment was analog ICs, which made up 54 percent of 
the total (see Figure 3). The largest video camera 
category is optoelectronics, nearly 35 percent of the 
total (see Figure 4). The MOS digital segment is no 
longer the biggest in the consumer equq)ment or 

other equipment markets, although about one-third 
of all microcontroller units (MCUs) are used for 
consumer appUcations that include video equip
ment. Three MCUs typically are used iu video 
equipment—^two 8-bit MCUs and one for the 
system/servo-controller, autofocus and zoom, and 
record/play operation. Dataquest believes that the 
tendency for MCU q)pIications is not to upgrade 
with the use of a 16-bit MCU, but to integrate by 
means of merging application-specific ICs (ASICs) 
and peripheral circuits to achieve a smaller package 
size. 

SEMICONDUCTOR ANALYSIS FOR 
VIDEO CAMERAS BY FUNCTION 

The foiir major video camera functional 
blocks are AV signed processing, drum and capstan 
motor drive, focus and zoom, and charge coupled 
device (CCD) image processing. Each block uses 
semiconductors in a different consiunption configu
ration. For example, the signal processing block 
requires special-purpose analog ICs to realize its 
functions (see Figure 5). CCD image processing 
blocks use advanced optoelectronics devices such 
as 1/2-inch CCDs. For example, the size of Sony's 
690g lightweight passport-size 8mm video 
camera, TR-45, using a 1/3-inch CCD with 
270,000 pixels, is 108x104x168 millimeters. Data-
quest believes that other 1/3-inch CCD cameras 

TABLE 2 
Estimated 1990 Semiconductor Market for VCR and Video Cameras 

MOS Digital 

Memoiy 

Micro 

Logic 

Analog IC 

General Purpose 

Special Function 

Discrete 

Opto and Others 

Total 

Revenue 
(¥B) 

34.8 

2.4 

17.7 

14.7 

181.9 

41.3 

140.6 

61.8 

52.9 
331.4 

Percent 

10 

1 

5 

4 

54 

12 

42 

19 

17 

100 

VCRs 
(%) 

6 

2 

13 

54 

20 

7 

100 

Video 
Cameras (%) 

4 

7 

11 

26 

17 

35 
100 

Note: Cdbaaas may not add to totals ihown becaiue of nwnding. 
Somce: Dataqueit (Maidi 1991) 
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VIDEO APPLICATION MARKET: ARE CAMERAS READY FOR NO. 1 VIDEO POSITION? 

FIGURE 3 

Estimated 1990 Semiconductor Consumption for VCRs 
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Source: Dataquest (March 1991) 

FIGURE 4 

Estimated 1990 Semiconductor Revenue for Video Cameras 

MOS Micro 
4% 
MOS Logic 
7% 

1990 Total = y i 3 9 . 1 Billion 
Note: Segments may not add to 100 percent because of rounding. 

Source: Dataquest (March 1991) 

will be introduced in 1991, some with 410,000 
pixels. Another major trend that will emerge in the 
focus and zoom block is the use of a focusing 
method to change current drives from the outer 
lens to the inner lens. This technology will utilize a 
miniature stepping motor to minimize both package 
size and power consumption. 

SEMICONDUCTOR FORECAST 

Semiconductor consumption for VCRs and 
video cameras reached bottom in 1987 with 
¥285 billion, which was a 9 percent decline (see 
Figure 6). Consumption for VCRs wiU stay in the 
range between ¥180 billion and ¥200 billion, with 
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FIGURE 5 
Estimated Device Share by Video Camera Function 
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Source: Dataquest (March 1991) 

FIGURE 6 
Estimated Semiconductor Consumption for Video Equipment 
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VIDEO APPLICATION MARKET: ARE CAMERAS READY FOR NO. 1 VIDEO POSITION? 

the help of some value-added functions such as BS 
tuning and automatic commercial message (CM) 
cut recording editing introduced by Mitsubishi. On 
the Other hand, revenue for video cameras will 
grow continuously, reaching ¥200 billion in the 
application market by about 1994. Revenue for 
video cameras likely wiU catch up with VCRs in 
about 1993. Combined consumption wiU move 
toward ¥400 billion. 

DATAQUEST CONCLUSIONS 

The combined consumer application market 
segment for VCRs and video cameras has been 
important to semiconductor manufacturers, 
especially analog IC vendors. The market undoubt
edly win maintain its important role for both con
sumer equipment and the semiconductor industry in 
the future, even if the video camera segment takes 
the number one position from VCRs. As it 
approaches ¥400 bUlion in semiconductor revenue 
over the next five years, the market wiU compare 
with the general-purpose computer market. Driving 
the market will be Olympic-year demand in 1992 
and value-added functions such as the BS tuning 
and CM cut editing in conventional models. Fur
thermore, if the introduction of high-definition TV 
(HDTV) is successful in the consumer market, 
growth will be accelerated by digital VCRs. 

Matsushita has developed a 2/3-inch CCD for 
HDTV cameras with 1.3 million pixels utilizing 
leading-edge technology such as 0.8-micron design 
rule. A session organized by an ISSCC '91 com
mittee received five independent technical papers 
on video signal processors, all from Japanese com
panies: Fujitsu, NEC, NTT, and Sony. Matsushita 
and Sony are the current leading AV equipment 
manufacturers. Matsushita, Sanyo, and Sony con
trolled 25.4 percent of the ¥561.5 billion Jq)anese 
analog IC market in 1990 because of the advan
tages of being vertically integrated companies. 
Dataquest believes that those three companies will 
play important roles in the future. 

However, despite having required digital 
video processing technology in addition to current 
analog technology, those consumer companies will 
possibly face challenges from more vertically 
integrated companies with advanced digital data or 
signal processing technology. Examples of the 
latter are Hitachi, Mitsubishi, and NEC, which are 
already positioned as second-tier AV companies 
and have the potential to become leading AV 
semiconductor vendors. 

Masanori Murata 
Kun Soo Lee 
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Research Bulletin 
JSAMONITOR—FEBRUARY 1991 

This research bulletin is a monthly update that 
monitors changes in key Japanese electronic equip
ment markets. This publication presents impcnrtant 
tactical leading indicators ID semiconductor busi
ness activity. The sources for the graphs are 
the Japanese Ministry of International Trade and 

Industry (MITI) and the Ministry of Finance 
(MOF) (see Figures 1 through 4). The commentary 
and analyses are solely those of Dataquest The 
data points for November 1990 have been restated 
in this issue. 

Figure 1 
Japanese Consumer Electronics 
Equipment Production/Inventory 
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Figure 3 
Japanese Data Processing Production 
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Figure 2 
Japanese Video Equipment Production 
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Figure 4 
Japanese Consumer/Data Processing Export 
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JSAMONITOR—FEBRUARY 1991 

THE EQUIPMENT MARKETS 

Consumer Equipment Production and 
Inventories 

Japanese consumer electronic equipment 
production had a 12.9 percent growth rate in 
December 1990 over December 1989, which is 
favorable growth following the revised 14.2 percent 
growth in November 1990. Japanese consumer 
electronic equipment inventories had negative 
10.2 percent growth in December compared with 
the negative 7.8 percent growth in November (see 
Figure 1). On a segment basis, video equipment 
(VCRs and video cameras) production had 
16.5 percent growth in December compared with 
the revised 15.6 percent growth in November (see 
Figure 2). Video camera production and inventory 
had particularly high growth at 44.8 and 60.6 per
cent, respectively, in December. Color TV produc
tion and inventory had 8.3 and negative 
10.5 percent growth, respectively, in December. In 
other segments, digital/audio disc player and LCD 
production had healthy growth of 15 and 
29.5 percent, respectively, in December. 

Data Processing Equipment 
Production 

Japan's data processing equipment production 
grew 7 percent in December 1990 over December 
1989 from the revised 1.8 percent in November 
1990 (see Figure 3). On a segment basis, computer 
production increased 13.4 percent in December 
1990 over December 1989 (see Figure 3). General-
purpose computers grew dramatically at 23.9 per
cent in December from the revised negative 
13.6 percent in November. However, personal com
puter production in December declined 7.2 percent 
from flie revised 18.8 percent growth in November. 

consumer electronic equipment exports for the 
United States, Europe, and Asia in December 1990 
were 3.9, 32.7, and 44.5 percent, respectively, over 
December 1989. 

Data Processing 
Data processing equipment exports had nega

tive 3.6 percent growth in December from negative 
5.3 percent growth in November (see Figure 4). 
The growth of total con^uter equipment exports 
was negative 6 percent in December, which is a 
slowdown from the negative 2.2 percent in Novem
ber. On a regional basis, total computer equipment 
exports for the United States declined to negative 
12 pox^nt in December. Europe and Asia grew 
4.7 and 38.6 percent, respectively, over December 
1989. 

DATAQUEST CONCLUSIONS 

Consumer production and inventories show 
that the market has been in good condition since 
1990. Dataquest estimates that the annual growth 
ratio of consimier production in 1990 was 9 percent 
above 1989. The video camera market has been 
continuously expanding, with production and 
inventory both showing the highest growth ratio 
since January 1989. Data processing production 
grew at a rate of 7 percent Dataquest believes that 
this growth is due to the introductions of new series 
by mainframe manufacturers such as the M-1800 
Series from Fujitsu, the M-880 Series from Hitachi, 
and the ACOS-3800 Series from NEC. TTie quar
terly growth ratio for data processing exports 
declined for the first time since the first quarter of 
1990 at negative 1.8 percent, reflecting sluggish 
export growth for the United States. 

Kun Soo Lee 

ExpoFn-s 

Consumer 
Consumer electronic equipment e^qxnts in 

December grew 25.4 percent from 22.8 percent 
growth rate in November. The growth rates of 
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INTRODUCTION 

In 1990, buying more foreign semiconductors 
was one of the major procurement activities in 
Japan, together with the "Import Now" campaign 
sponsored by the Ministry of International Trade 
and Industry (Mill). This newsletter reviews some 
typical design-wins in Japanese electronic 
equipment from several aspects of semiconductor 
applications. 

APPLICATION SEGMENTS 

Data Processing Segment 
Most of the personal computer (PC) 

microprocessors (MPUs) are made in the United 
States, mainly by Intel Corporation. The exception 
is the J^anese NEC V-series. In 1990, reduced-
instraction-set coa:q>uting (RISC) MPUs, such as 
SPARC, made their appearance in the fastest-
growing computer market segment, namely work
stations (WSs). Most of flie Japanese computer 
vendors have been active in RISC business. Under 
those circumstances. Integrated Device Technology 
(IDT) increased its tevoiue in Jeqpan in 1990 l^ 
¥1 billion, representing more ttian 40 percent 
growth. Moreover, Ji^anese PC giant NEC wiU 
start manufacturing its new U^top RISC worksta
tion in the United States next year. Dataquest 
believes diat the RISC-type MPUs, together with 
conventional CISC-type (complex-instruction-set 
computing) MPUs, wiU continue to be major 
drivers for foreign semiconductor procurement in 
Japan. 

Communications Segment 
Corporate information networking has been 

one of the major communications business 
objectives for many years. Among the thousands of 

kinds of key networking equipment, the facsimile, 
PBX (Private Branch Exchange), and carrier trans
mission equipment are the biggest. In designing 
such equq}ment, the six major domestic vendors— 
Fujitsu, Hitachi, Mitsubishi, NEC, Oki, and 
Toshiba—opened their doors to foreign IC vaidors, 
especially for logic ICs. In this knowledge-oriented 
device category, Dataquest beUeves that AT&T wiU 
be able to take an important role in mixing its rich 
know-how on both device and network technolo
gies. Mdeed, AT&T jumped up to the 68th position 
in the 1990 preliminary Japanese market share 
rankings by Dataquest. 

Consumer Segment 
The Consumer semiconductor application 

segment occupies roughly about 30 p«x:ent of the 
Japanese electronic equipment production and 
25 percent of the Japanese semiconductor 
consumption—second only to the Data Processing 
segment. Nevertheless, Has two markets are rather 
dififerent in diat the Consumer application market is 
dominated by Japanese semiconductor vendors and 
the Data Processing market is not Investigating the 
listed design-win examples in the Consumer seg
ment, we find the majority to be custom-made 
logic ICs used in equipment produced in large 
quantities, such as video cameras and VCRs (see 
Table 1). Surely, those design-wins made a tremen
dous amount of additional revenue possible to the 
foreign IC vendors that could be satisfied with the 
revenue. However, all foreign IC vendors wiU not 
be satisfied with those logic IC design-wins 
because more than 40 percent of the apphcation 
market consists of analog ICs. And this consumer 
analog IC area is no longer covered by foreign 
vendors, especially U.S. vendors that do not have a 
strong enough domestic consumer equipment 
market to maintain a full range of product lines. 
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FOREIGN SEMICONDUCTOR APPLICATIONS IN JAPAN—READY FOR MERCHANT SOLUTIONS? i 
TABLE 1 
1990 Foreign Semiconductor Design-Win Examples by Application Segment 

Segment 

Data Processing 

Communications 

Industrial 

Consumer 

Automotive 

Equipment Type 

Supercomputer 

Workstation 

PC 

Hard disk drive 

Flexible disk drive 

Optical disk 

POS terminal 

Facsimile 

PBX 

ISDN terminal 

TV telephone 

Carrier transmission 

Sequ^icer 

"S^deo camera 

VCR 

TV 

Audio 

CD player 

Air conditioner 

Bagine controller 

Device 

Fast SRAM 

MPU 
RISC MCU 

LCD driver 
CPU peripheral 

Gate array 

Standard cell 

Mixed-mode IC 

Gate array 

ASIC 

ASIC 
Gate array 
Full custom 

Full custom 

DSP 

FIFO memory 
8-bit MCU 
Mixed-mode IC 

Gate array 

8-bit MCU 
Gate array 
Signal processor 

Standard cell 
ASIC 
Comb filter 

MCU 
Ghost canceller 

16-bit A/D conv. 

Digital filter 

8-bit MCU 

8-bit MCU 

IC Vendor 

Motorola 

IDT, Performance 
Intel 

Texas Instruments 
Zilog 

LSI Logic 

Exar 

NCR, SGS-Thomson 

VLSI Technology 

Texas Instruments 

LSI Technology 
National 
AT&T 

AMD 

Texas Instruments 

IDT 
AT&T 
AT&T 

VLSI Technology 

Motorola 
LSI Logic 
Texas Instruments 

Texas Instruments 
LSI Logic 
Motorola 

Philips 

m 
Crystal 

Texas Instruments 

Intel 

Motorola 
Soarce: Dataquest (Febiuaiy 1991) 

DATAQUEST CONCLUSIONS AND 
RECOMMENDATIONS 

In the 1990 Japanese semiconductor market, 
which had only 3 percent growth despite strong 
political tail winds, IC imports exceeded ¥300 bil
lion and eTopesieoiixd a growth rate of more than 
20 percent It does not matter whether these winds 

blow stronger in 1991 or not, in terms of the Data 
Processing market being considered an existing 
installed base for foreign MPU vendors. Therefore, 
Dataquest believes that the key issue in 1991 is the 
Consumer application market, which is dominated 
by vertically integrated Japanese consumer 
companies. Such integrated companies as 
Matsushita and Sony have intemal major accounts 
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FOREIGN SEMICONDUCTOR APPLICATIONS IN JAPAN—READY FOR MERCHANT SOLUTIONS? 

and consumer equipment manufacturing divisions; 
their c^tive semiconductor consuiiq)tion ratios are 
as higjh as 60 percent In principle, any design-wins 
could be foreign semiconductors instead of captive 
or domestic ones. However, one factor is the avail
ability of analog appUcation-specific standard 
products (ASSPs) for consumer applications by 
foreign IC vendors that no longer have their own 
domestic consume market As previously inves
tigated, most of the design-wins are currently 
custom-made logic ICs and MPUs. MPUs t«id to 
be continuously used in several equipment genera
tions only widi software program modUSications, 

but full-custom ICs and ASICs can be easily 
replaced in future generations for any possible 
merchant solutions, especially with ASSPs. 
Dataquest strongly recommends that foreign IC 
vendors work hard at staying in contact with 
Jiq>anese consmner equipment conipanies in 1991 
and beyond. Whether they have internal 
semiconductor-producing divisions or not, these 
vendors should nuiintain such contact not only in 
order to obtain new design-wins but also to be 
prepared for ASSP solutions in the near future. 

Masanori Murata 
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1 9 9 0 JAPANESE SEMICONDUCTOR MARKET: STRUCTURE 
CHANGED? 

INTRODUCTION 

Dataquest estimates that the Jq>anese semi
conductor miarket grew 3 percent in 1990 to 
¥3^70 billion. This percentage shows steady 
growth in the total market in 1990; however, there 
were some changes inside die market For example, 
Jq>anese vendor revenue growth was only 1.8 per
cent, whereas non-Japanese vendor growth was 
14.2 percent. Behind the growdi rate difference 
between Js^anese and non-Jiq)anese vendors, was 
there any structural change in semiconductor ven
dor strategy for the Japaatsit market or in users' 
procurement policy? Li this newsletter, Dataquest 
examines the difference in the 1990 J^anese mar
ket from both the vendors' and users' perspectives 
in order to avoid misunderstanding about the 
market. 

1990 JAPANESE MARKET SUMMARY 

The 1990 total nurrket growth rate was a 
combination of a variety of growth rates among 
several device categories (see Table 1). The MOS 
micro and logic markets grew 17.3 and 13.3 per
cent, respectively. However, die biggest market cat
egory, that of MOS memory, declined 16.2 percent. 
This decline is due not only to a 1Mb DRAM price 
drop but also to rather weak demand for standard 
DRAMs for large conq)uters. Dataquest estimates 
that the 1990 DRAM total bit consun^tion in 
J{q)an was s îproximately 265 trillion bits, which is 
only 22 percent growth over 1989. We believe that 
the 1990 market was not on die bottom of an 
ordinary silicon cycle but was affected by DRAM 
price and radier weak DRAM dranand. 

TABLE 1 
1990 Japanese Market Summary by 
(Billions of Yen) 

Product 

Bipolar Digital 

MOS Memoiy 

MOS Micio 

MOS Logic 

Analog IC 

Total IC 

Others* 

Total Semicondactor 

Product Category 

Sales Revenue 
($B) 

262.8 

693.2 

457.8 

573.6 

539.9 

2,527.3 

742.8 

3,270.1 

Growth 
(%) 

8.9 • 

-16.2 

17.3 

13.0 

5.8 

2.0 

6.5 

3.0 

Imports 
($8) 

45.4 

61.6 

72.9 

43.8 

78.9 

302.7 

NA 

NA 

Growth 
(%) 

21.1 

19.3 

27.0 

34.0 

8.4 

20.1 

NA 

NA 
*lDChidiDg di id^ef and optoelectraoici 
NA - Not avaiUble 
Souioe: DataquMt (Pebraaiy 1991) 
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1990 JAPANESE SEMICONDUCTOR MARKET: STRUCTURE CHANGED? 

NON-JAPANESE PRODUCT REVENUE IN 
JAPAN 

Of (he ¥3,270 billion semiconductor market 
in Ji^an, on a regional con^any basis, Japanese 
vendors' sales revenue was ¥2,896.7 billion after 
1.8 percent growth, whereas non-Japanese vendors' 
revenue reached ¥343.4 billion after 14.2 percoit 
growth. These revenue results bring us a 1990 
non-J{panese revenue share of 11.4 percent in 
Js^an, which is a 1.1 percoitage point increase 
from 1989. This non-Japanese vendor share 
increase in Jq)an was anticipated by both the Japa
nese and non-Japanese semiconductor industries 
because of an iniproveiiient in access by non-
J{q)anese vendors to the Japanese market. 

On a product category basis, the configuration 
of the non-Japanese revenue is quite differ»it from 
that of the overall market Hgures 1 and 2 show 
revenue configurations by product category. 
Figure 1 shows that total Js^anese consuiiq>tion has 
two relatively large device categories, MOS mem
ory and Others (discrete and opto), each of which 
exceeds 20 percent. Figure 2 shows that non-
Jq)anese vendors' sales activities consist mainly of 
MOS mkan and analog ICs; each categpiy has a 
23.3 percent share. Conq)arison of the two figures 
shows that non-Japanese vendors are quite 

FIGURE 2 

1990 Japanese Market Revenue by Product— 
Non-Japanese Vendors 

X \ Bipolar 
/ \ Digital 
^ \ 14.5% J 

MOS \ / 
Memory \ / 
19.0% \L^ 

MOS \ 
Micro \ 

v 23.3% I 

/ MOS \ 
Loate \ 
14.5% \ 

^.^•"•'otheri \ 
..^-^ 5.4% 1 

Analog IC / 
23.3% / 

Non-Japanese Vendors = V343 Billion 

Source: Dataquest (Febraary 1991) 

competitive in the bqmlar digital segment and are 
i^ier weak in the discrete and opto arenas. 

FIGUKE 1 
1990 Japanese Market Revenue by Product— 
All Vendors 

All Vendors « Y3,270 Billion 

Source: Dataquest (February 1991) 

JAPANESE IC IMPORTS 

Dataquest estimates that 1990 Jiqianese total 
IC imports grew 21.1 percent and reached 
¥300 billion (see Table 1), whereas exports 
declined 4.1 percoit to ¥915.6 million. Moie than 
two-thirds of total IC imports were firom die United 
States; this region had 19.5 pcxceat growth in 1990 
to }f2109.3 billion. On a device category basis, MOS 
micio inqxnts totaled ¥72.9 billion with 27 peroeot 
growth mainly from the United States, which had 
¥67.9 billion and 24.6 percent growlb. MOS logic 
iir̂ ports showed 34 percent growth, the highest of 
the five device categories. MOS micro and logic 
sales revenue growth rates of 17.3 and 13.0 per-' 
cent, respectively, are much higher dian those of 
the total Jq>anese market Dataquest believes that 
these growth rates are two main reasons why non-
J^anese vendors obtained their 1990 share in 
J^an. Another main reason is MOS nKmory 
imparts, which increased despite the fact that 
the Jq>anese MOS memory martet shrank by 
16.2 percent 
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1990 JAPANESE SEMICONDUCTOR MARKET: STRUCTURE CHANGED? 

SEMICONDUCTOR PROCUREMENT IN 
JAPAN 

In order to conq>{u:e the 11.4 percent revenue 
sbate by non-Jipinese vendors in Jspea wifli die 
22 percent of North American market share by J j ^ 
anese vendors (see Dataquest's Semiconductor 
Groiq) newsletter number 1991-01 "Preliminary 
1990 Worldwide Semiconductor Market Share Esti
mates: The Microprocessor Reigns")> we must 
examine die semiconductor procurement structure 
in Japan. Jiqpanese conq>anies are known for their 
vertical integration strategies, and most major Jq)a-
nese merchant semiconductor vendors are also 
electronic equq>ment manufacturers that procure a 
certain amount of semiconductors internally. These 
conq>ames produce semiconductors not only for 
cs^tive use but also fcnr worldwide clients. Table 2 
summarizes 1990 semiconductor sales and procure
ment activities by Ji^anese conq)anies. Five major 
electronic {^li^ce conq>anies—^Fujitsu, Hitachi, 
Mitsubishi Electric, NEC, and Toshiba—are 
represented (see Major 5 column in Table 2) as are 
four major consumer companies—^Matsushita, 
Sanyo, Sharp, and Sony (see Consumer 4 column). 

All Japanese Companies 

Japanese vendors did not do very well in both 
worldwide and domestic semiconductor sales in 
1990. Their worldwide and domestic sales 
increased only 1.2 and 1.8 percent, respectively. 
Their worldwide and domestic market share 
decreased to 493 percent fiom 52.1 percent and 
to 88.6 percent from 89.7 percent, respectively. 
However, cqitive sales were ¥935.9 billion, up 
7.7 percent from 1989. The aaptive sales ratio was 
22.5 percent in 1990, nearly one-fourdi of total 
sales activities. Dataquest believes diat merchant 
sales fell below aq)ectations, but internal captive 
sales held to plan. 

Japsansse vendors' total semiconductor con-
sunq>tion and procurement activities in 1990 were 
estimated to be consunq)tion of ¥2,954.9 biUion 
and merchant procurement of ¥2,019.0 biUion, 
representing 2.6 percent and 0.4 percent increases, 
respectively, &om 1989. Whai we take the avcaiage 
c^rtive procurement ratio of 31.7 percent into con
sideration, we find diat Japanese system equipment 
manufactuteis consume almost one-ttmd of their 
own semiconductor production. This captive 
procurement ratio together with the 22.5 percoit 
captive sales ratio shows that Jiqpanese compaaiss 
are more dqiendent on captive use as users than as 
suppliers. 

Japanese system equipment mantifacturers 
purchased 10.8 percent more ciaps of foreign origin 
in 1990 than they did in 1989, which is an out
standing growth percentage compared with the 
merchant procurement growth of 0.4 percent 

Major 5 Versus Consumer 4 

The nine companies (the Major 5 and Con
sumer 4 in l ^ l e 2) involved in both cs^tive and 
merchant sales activities among ifae top 20 semi
conductor vendors in Dataquest's preliminary esti
mated nutrket share ranking (refer to die newsletter 
mentioned previously) provide a typical example of 
vertically integrated Japanese coD:q>anies. These 
nine cotiq>anies control more than ¥2,500 billion 
(more tkm 85 percent) of J^anese semiconductor 
market and represent almost one-half of Jq>anese 
consumption (see Table 2). 

Basically, the Major 5 represent the sales 
configuration of aU Ji^anese conq>anies; their 
domestic and active sales ratios are roughly two-
thirds and one-fifth, respectively. And, relying 
heavily on ciqrtive sales, the Con îmex 4 receive 
78.5 percent of sales revenue from the domestic 
market Ct^tive procurement ratios of both the 
Major 5 and the Consumer 4 exceed 50 percent, 
pardy because they have their own internal siqiply 
source. Of tl»ir merchant procurement, about one-
third consists of samconductors of foreign origin. 

DATAQUEST CONCLUSIONS 

C^tive semiconductor production by elec
tronic system equq>ment manufacturers is not 
unique to J^an. The United States has C{q>tive 
semiconductor manufacturers such as Hewlett-
Packard and IBM. The differrace is how much 
t h ^ sell outside the conq>any as morhant sales. 
Dataquest believes that J{Q>an con^)anies widi reve
nue of over }12 trillion have semiconductor con-
sunq>tion of ¥3 billion, purchasing one-third of 
dieir semiconductois firom c f ^ v e semiconductor-
producing divisions and two-thirds from the mer
chant semiconductor market 

Of the thousands of equipment-producing 
divisions inside a Japanese CQnq>any of this size, 
some have their own strong semiconductor-
producing divisions, which are good at producing 
not only for c^tive use but also for worldwide 
merchant sales, including exports to the United 
States. Unfortunately, the divisions control more 
than 20 percent of the Nordi American modumt 
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1990 JAPANESE SEMICONDUCTOR MARKET: STRUCTURE CHANGED? 

TABLE 2 
1990 Japanese Company Semiconductor Activity 

Worldwide Sales (Billions of Yen) 

Percmt CSiange from 1989 

Domestic Sales (Billicms of Yea) 

Percent Cbange from 1989 

Domestic Ratio (%) 

Captive Sales (Billions of Yea) 

Percent Oiange from 1989 

Captive Ratio (%) 

Consamption/E*rocuremait 

(BiUions of Yen) 

Percent Change from 1989 

Captive Ratio (%) 

Merchant Procuremoit 

(Billions of Ym) 

Percoit Change from 1989 

Foreign Origin (Billicms of Yen) 

Percent Change from 1989 

Fineign Ratio (%) 

All Companies 

4,162.3 

1.2 vp 

2,896.7 

1.8 up 

69.7 

935.9 

7.7 up 

22.5 

2,954.9 

2.6 up 

31.7 

2,019.0 

0.4 vp 

322.5 

10.8 vp 

16.0 

Miyor 5 

2,776.5 

3.4 up 

1,852.4 

3.8 up 

66.7 

564.3 

6.7 up 

20.3 

977.3 

3.9 up 

57.7 

413.0 

0.2 xxp 

136.3 

6.5 up 

33.0 

Consumer 4 

843.5 

10.0 up 

662.5 

6.3 vp 

78.5 

303.6 

6.5 up 

36.0 

495.8 

0.6 iQ) 

63.5 

192.0 

7.7 down 

71.6 

28.3 up 

37.3 

• 

• 

Somse: Dtfaqueit (Ktaiuiy 1991) 

market, excluding IBM and others maintaining 
intensively a ^ v e saniconductor-producing divi
sions. Because such companies are concerned 
about the foreign semiconductor vendors' maiket 
share in Japan, they try to import mote ICs; the big 
nine now purchase one-third of their semiconduc-
tors fixxm foreign vendors, mainly from U.S. semi
conductor vmdors. However, counting vp not only 
merchant sales but also ciq>tive sales as a part of 
the Japanese maiket revrame, so far a ¥2 trillion 
CQnq>any has not reached 20 percent of foreign 
semiconductor procurement. 

Because cq)tive sales revenue is not counted 
in the United States, the North American maiket is 
in a sense underwhelmed. On the odier hand, with
out such huge intfflisively captive semiconductor 

divisions as die IBM General Technology Division, 
the JiqMmese maiket tends to be misunderstood and 
overwhelmed. Excluding the Jqianese c ^ v e sales 
revenue, only two-thirds of the total ¥3270 billion 
sales revenue in Jq>an should be considered as 
merchant sales, at ^ same level definition as in 
die United States. Moreover, this remaining mer
chant portion is open for all dranestic merchants 
and foreign semiconductor vendors. Dataquest 
believes that without a common understandiitg of 
die real Japaaese maiket and vendors' structure, the 
Japanesie manufactmers and foreign vendors will 
fail to achieve mutual agreanent in flie near future. 

Masanori Murata 
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This research bulletin is a monthly update that 
monitors changes in key Ji^anese electronic equip
ment markets. This publication presents important 
tactical leading indicators in semiconductor busi
ness activity. The sources for the graphs are the 
Japanese Ministry of International Trade and 

Industry (Mill) and the Japanese Ministry of 
Finance (MOF) (see Figures 1 through 4). The 
commentary and analysis are solely those of 
Dataquest. The data points for October 1990 have 
been restated in this issue. 

Figure 1 
Japanese Consumer Electronics 
Equipment Production/Inventory 
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Figure 3 
Japanese Data Processing Production 
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Figure 2 
Japanese Video Equipment Production 
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Figure 4 
Japanese Consumer/Data Processing Export 

1/12 Rate of Change 
25 

20 

15 

10 

5 

0 

-5 

-10 

\ 
\ 
^ 
'̂' 

^̂  
\ ; 

^ 
•'i\ 

m '••^ 

^ 1 %p» 

H r,-, ^W 

WL ''!''^ 

K"'^ Gan«umar 
^ 3 Data Proc^es^ng 

j 
1 RL 

c™ \j^ffl 

>S 

R 
s 
•0 

H 
N 
'>. 
• \ ^ ^ 

•- \ \ 
\ 
\ 

V 

\ 

6/90 7/90 8/90 9/90 10/90 11/90 

Source: MITI, MOF, Dataquest (January 1991) 

®1991 Dataquest Incorporated January-Reproduction Proliibited 
;SAM Newsletters 1991-1 

0009305 

The amlent t^this report represents our interpretation and analysis c^ ii^brmation generally available to the public or released by responsible individuals in the subject companies, but 
is not guaranteed as to accuracy or cotnpleteness. It does not contain material provided to us in confidence by our clients. Individual companies reported on and analyzed by Dataquest 
may be clients of this and/or other Dataquest services. This ir^jrmation is not jiimisfied in connection udth a sale or o^r to sell securities or in ctvtnection with the solicitation c^an 
q^r to buy securities This firm and its parent and/or their officers, stodfholders, or members of their families may, pxmi time to time, have a hr^ or short pos'Uitm in the securities 
mentioned and may sell or buy such securities. 

Dataquest Incorporated, 1290 Ridder Park Drive, San Jose, CA 95131-2398 / (408) 437-8000 / Telex 171973 / Fax (408) 437-0292 



JSAMONITOR—JANUARY 1991 

THE EQUIPMENT MARKETS 

Consumer Equipment Production 
and Inventories 

Japanese consumer electronics equipment 
production grew at a rate of 10.6 percent in 
November 1990 over November 1989 and was a 
decrease from the revised 12.5 percent growth rate 
in October 1990. Japanese consumer electronics 
equipment inventories declined 7.8 percent in the 
same period, showing a slowdown from the nega
tive 8.1 percent in October (see Figure 1). On a 
segment basis, the production pace of video 
equipment (e.g., VCRs and video cameras) slowed, 
representing a 13.7 percent growth rate in 
November compared with 16.7 percent growth in 
October (see Figure 2). "V̂ deo camera production, 
however, has been brisk, growing at a rate of 
39.0 percent in November; on the other hand, its 
inventory also rose by 37.4 percent. Color TV 
production and inventory showed 7.8 percent and 
negative 3.5 percent growth rates, respectively, sup
ported by active exports. 

Data Processing Equipment 
Production 

Japanese data processing equipment produc
tion had a negative 4.1 percent growth rate in 
November 1990 over November 1989, which was a 
slowdown from the revised 0.9 percent growth in 
October (see Figure 3). Computer production con
tinued to slow at a negative 1.2 percent growth rate 
in November. On a segment basis, PC production 
in November grew at a rate of 18.4 percent from 
the revised 2.2 percent growth rate in October. 
Word processor production had a 7.8 percent 
growth rate in November, showing a recovery from 
the revised negative 3.1 po'cent growth in October. 
I/O device, terminal equipment, and copier produc
tion grew at rates of 8.4, 18.7, and 14.4 percent, 
respectively. General-purpose computer and data 
storage production declined at rates of 13.6 and 
14.2 percent, respectively, in November 1990 from 
November 1989. 

EXPORTS 

Consumer 
Consumer electronics equipment ejqwrts grew 

22.8 percent in November 1990 over November 
1989, showing a continuous increase from 
12.5 percent growth in October. The growth rates 
of consumer electronics equipment exports for the 
United States, Europe, and Asia were 3.6, 30.4, and 
48.6 percent, respectively, during this period. Color 
TV exports grew at a rate of 41.9 percent. Exports 
to Asian countries recorded 91.3 percent growth in 
November. China had especially strong growth at 
357.3 percent. 

Data Processing 
Data processing equipment exports had a 

negative 5.3 percent growth rate in November, 
which was a decline from positive 3.9 percent 
growth in October (see Figure 4). The growth rate 
of total computer equipment exports was negative 
2.2 percent in November compared with 0.2 per
cent in October. On a regional basis, total computer 
equipment exports for the United States, Europe, 
and Asia were negative 7.5 and 7.8 percent and 
positive 17.9 percent, respectively, in November 
1990 from November 1989. 

DATAQUEST CONCLUSIONS 

Consumer electronics equipment production 
and inventory figures indicate that the ntiarket is in 
good condition. The video camera market in partic
ular has been expanding quickly. Dataquest expects 
the 1990 video camera production growth rate to be 
19.6 percent over 1989. Manufacturers are increas
ing video camera production in response to strong 
demand. Color TV production also grew steadily 
because of the increase of exports to Asian coun
tries since July 1990. However, a decline in data 
processing ej^orts caused negative growth of total 
data processing production in November. Computer 
e}q)orts for the United States and Europe were 
especially sluggish. 

Kun Soo Lee 
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THE EQUIPMENT MARKETS 

Consumer Equipment Production 
Japanese consumer equipment production 

continued to grow at a rate of 9.7 percent in 
October, increasing &om a revised 5.7 percent 
growth in September (see Figure 1). On a segment 
basis, videocamera and digital audio disc player 

production grew at rates of 37.0 and 20.8 percent, 
respectively, over October 1989. LCD TV produc
tion had an 8.8 percent growth rate in October 
compared with a revised negative 3.8 percent 
growth rate in September. VCR production in 
October had a 0.2 percent growth rate compared 
with a revised negative 8.2 percent growth rate in 
September. 

Figure 1 
Japanese Consumer Electronics Production 
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Figure 3 
Japanese Data Processing/Consumer Export 
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Figure 2 
Japanese Data Processing Production 
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Figure 4 
Japanese Consumer Inventory/Shipment 
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Data Processing Equipment 
Production 

Data processing equipment production had a 
1.7 percent growth rate in October 1990 over 
October 1989. This increase was a slow recovery 
following the revised 0.6 percent in September (see 
Figure 2). On a segment basis, personal computer 
production in October grew 2.7 percent, which is a 
decline from 12.1 percent growth in September 
1990. General-purpose computer and data storage 
production had negative 5.0 and 10.7 percent 
growth rates, respectively, in October. On the other 
hand, I/O devices, terminal equipment, and copiers 
grew at rates of 10.2, 18.1, and 9.6 percent, respec
tively, in October. 

EXPORTS 

Consumer equipment exports in October grew 
12.5 percent, which is an increase from 
the 9.3 percent growth in September. Data 
processing equipment exports had 3.6 percent 
growth in October, which is a recovery from 
negative 3.9 percent in September (see Figure 3). 
The growth of consumer equipment e^xats for the 
United States, Europe, and Asian countries were 
negative 5.0 percent and positive 14.6 and 
48.2 percent, respectively, over October 1989. The 
growth rate of total computer equipment exports 
was 02 perceol in October coapared wilh nega
tive 10.4 percent in September. On a regional basis, 
the United States, Europe, and Asia woe nega
tive 8.1 percent and positive 7.8 and 22.6 percent, 
respectively, over October 1989. 

1989 (see Figure 4). Consumer electronic equip
ment diipments had a 17.2 percent growth rate in 
October 1990. VCR inventories and shipments had 
negative 35.7 percent and positive 15.1 percent 
growth, respectively, in October 1990, indicating 
that the VCR market was under control. 
"V^deocamera inventory and shipment data showed 
39.1 and 31.0 percent growth rates, respectively, in 
October 1990. 

DATAQUEST CONCLUSIONS 

The consumer electronics production growth 
rate of 9.7 percent in October indicates a recovery 
from the slowdown in September. \^deocamera 
production is in a healthy condition and recorded 
the highest growth rate in October since May 1990. 
VCR inventory growth has tumed into negative 
numbers since May 1990 and reached the lowest 
growth rate in October in two years. VCR produc
tion seems to be well controlled, and the market is 
ready for the next new products. In the third quar
ter of 1990, digital audio disc player inventory and 
shipment growth recorded 21.6 and 20.4 percent, 
respectively, indicating that the market has been 
quickly expaadiag. Dataquest believes that favor
able growdi for total consumer electronic equip
ment shipments was a result of current prosperity 
in the Japanese economy. Regarding data process
ing equipment, I/O device production grew both in 
September and October. The increase in conq)uter 
ejqKMts in. October was due to a recovery of the 
exports for the United States and healthy export 
growth for Asian countries. 

INVENTORIES AND SHIPMENTS 

Consumer electronic equipment inventories 
declined 8.1 percent in October 1990 over October 

Kun Soo Lee 
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INTRODUCTION 

The 18th annual Data Show was held at the 
Tokyo International Trade Fair Center in Hamini 
on October 22 through 25, 1990. A total of 180 
companies participated, a 14 percent increase over 
1989. The total exhibition area was 18,360 square 
meters, the largest in the show's history. The num
ber of visitors also reached an all-time high— 
230,200—up 7 percent from the previous year. A 
particularly notable element in this year's show 
was the large number of exhibitors from nonelec
tronic industries, such as steel and textiles; 
42 con:q>anies were represented, or 23 percent of 
the total. 

Major products displayed at the show were as 
foUows: 

• "Palmtop" personal computers, which are fur
ther miniaturized versions of the increasingly 
popular notdxxdc-type PCs and offer even light
er weights and more ease ia carrying, were dis
played by various PC makers. 

• Electronic schedulers were exhibited by NEC 
and other latecomers (following the two leaders, 
Casio and Sharp), indicating intensifying compe
tition in this segment, witti fully developed hard
ware and software to meet growing and diverse 
market demands. 

• Rijitsu, Hitachi, and IBM displayed UNIX sys
tems on their workstations. 

• Fujitsu, IBM, and others presented multimedia 
systems. 

• Cannon, NEC, Ricoh, and Toshiba displayed G4 
facsimiles as their preparation for ISDN. 

• Electronic file systems using new data storage 
systems that include magnetic t i ^ s and optical 
(Uses were shown. 

PALMTOP PERSONAL COMPUTERS 

Fujitsu, Kyocera, NEC, and Sony announced 
palmtop computers that featured extremely com
pact sizes and were very lightweight. AU palmtops 
were equipped with 16-bit CPUs and operate on 
MS-DOS, which distinguishes them from elec
tronic schedulers. They also enq>hasize portability 
with a non-AC power source, compact size, and 
light weight (see Table 1). Tias type of PC will 
open up a new horizon for business activities, and 
Dataquest expects an increasing demand for palm
top PCs with diverse tnisiness applications. Also, 
Dataquest analysis indicates a coming wave of 
technological iimovation marked by an increase of 
processing speed from use of high-performance 
CPUs and augmentation of memory capacity, 
together widi further size reduction and energy-
saving technologies. 

ELECTRONIC SCHEDULERS 

Dataquest anticipates that electronic schedul
ers wiU be popular because of their light weight, 
small size, low price, and ease of operation, aU of 
which are e]q)ected to more ttian con^pensate for 
performance, which is not much higher than that of 
palmtop PCs. Currently, manufacturers are lushing 
new products to market, and the availability and 
variety of IC cards based on application software 
seem to hold the key to success. Currently, Sharp, a 
fatenmner in diis madcet, is leading by offering 
52 types of {plication software (not including a 
basic software package). Casio, on the other hand, 
is eyeing a niche market or application software 
cards diat allow users to input dieir own data by 
developing three kinds of RAM memory cards, 
making a total of ten kinds of cards (see Table 2). 

O1990 Dataqueit bicoiponted December-Reproduction Piobibited 
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TABLE 1 
Specification Comparison of Palmtop PCs 

Reference Number 

Product Name 

Manufacturer 

Size (mm) 

Weight (kg) 

CPU 

Clock Frequency 
(MHz) 

Memory (KB) 

Power 

Working lime (Hours) 

Special Features 

PC98HA 

Handy 98 

NEC 

234x148x36 

1.10 

V50 

10 

640 

DC12VAJ3 battery 

7 

Resume functicm 
RAM driver 
(1.25MB) 

KX-1601 

Refalo 

Kyocera 

190x144x42 

0.75 

V30 

9.54 

320 

AC/U4 battery 

8 

IC card slot 2* 
Lightest weight 

FMR-NBC1A.B 

FMR-CARD 

Fujitsu 

295.0x210.0x26.5 

0.99 

80C286 

8 MHz/4 MHz 

640 

AC/U3 battery 

8 

IC-card slot 2* 
Long worldng 
time 

PTC-500 

Palmtop 
PTC-500 

Sony 

205x158x45 

1.30 

68HC000 

8.00 

320 

DC6V/9V 

6 

Input by hand 
ROM (2.0MB) 

Sonne: Dataqueit (Deceniber 1990) 

TABLE 2 
Specification Comparison of Electronic Schedulers 

Reference Number 

Manufacturer 

Size (nun) 

Weight (g) 

Display (Dot) 

Memory (KB) 

IC Card Software 

Special Features 
*R]m nqKPtiriited ncmitic 
Somoe: Dataqueit Gleoember 1990) 

PA-9500 

Sharp 

167x100x13.8 

245 

192x145 

64 

ROM38/ROM+RAM14 

hqnit by band 

DK-5500 

Casio 

157x83x18 

210 

191x48 

32 

ROM7/ROM4-RAM3 

FSTN display* 

ET 

NEC 

150x90x19 

270 

160x64 

32 

ROM8/ROM+RAM1 

Bar-code input 

DATA STORAGE 
A variety of data 

in tibe following 
tion at the show. 

systems, described 
attracted nmch atten-

DATA-DAT System 

^ctor displayed its DAT-based system, which 
boasted an overwhehning cwpadHy (1.3 gigabytes) 
and demonstrated possible qiplics^ons to medinm-
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and larger-size con:q)ulers. The DAT system is used 
increasingly for workstations and other midrange 
systems, and Dataquest expects ftirther increase in 
use. Aiwa showed a t t ^ (ktta storage system based 
on the QIC-80 standard, which would offer 120MB 
capacity for midrange systems. An alternative to 
the DAT Digital Storage (DDS) standard is used by 
Hewlett-Packard and Sony; the DAT standard also 
is used by Hitachi, Sharp, and ^^ctor. Pioneer 
exhibited an optical disc system widi a CD ROM 
drive, which provided access to six CDs by using a 
changer. 

Hard Disk Drive 
Hard disk drives were displayed by Fuji Elec

tric, Toshiba, Victor, and others. The 2.5-inch hard 
disk drive system clearly is targeted toward 
notebook-type PCs by enq)hasizing space-saviag 
and earthquake-proof features along with farther 
increases in storage capacity. 

G4 Facsimile 
Demand is increasing for networking high-

perfonnance counters and peripherals ^lat are 
used individually. ISDN-related display by several 
coixi{}anies addressed such demand. The most feasi
ble products were G4 fecsinailes by Canon, NEC, 
Ricoh, and Toshiba. A major new feature on 
G4 fax was a reduction to one-half of die transmis
sion time of the G3 facsimile with each maTimnm 
performance (see Table 3). 

Office Automation 
Major displays included multifunctional copi

ers by Fuji Xerox and Ricoh, which addressed an 
increasingly diverse need for an office environment 
that emphasizes space saving. 

DATAQUEST CONCLUSIONS 
Data Show 1990 depicted two major trends. 

The first is the move toward integrating operating 
systems according to equipment size and type. 
Examples include UNIX for workstations and 
MS-DOS and OS/2 for PCs, by a data compatibil
ity between different makes that are widi the same 
OS (Operation System) and Application software. 
Anodter trend is to propose a direction of system 
development in the advanced information society 
based on multimedia communications and KDN 
networks, i.e., counters wiU be required to make 
relationships for each other in an information socie
ty. They also must arrange networking and integra
tion environments around other conqniters. While 
demonstrating the r^id advancement of computers 
and other electronic systems. Data Show 1990 sug
gested that a new wave of networking will extend 
to personal equipment diat has been increasingly 
underutilized because of imiiroved performance. 
Dataquest believes that the development of an 
environment to facilitate interequipment communi
cation is a pressing necessity for today's conq>uter-
ized society. 

Kun Soo Lee 

TABLE 3 
Specification Comparison 

Reference Number 

Manufacturer 

Transmission Hme* (se
cond) 

Sending Speed (bps) 

Scanning Density (ppi) 

Hard Disk Memory (MB) 

VRAM (MB) 

Printing Method 

of G4 Fwrsimiles 

Laser 4500i 

CamKMi 

3 

64K 

400 

20 

6 

Electric 
rs^hy 

photog-

RIFAX D7000 

Ricdi 

3 

64K 

400 

20 

NA 

Electric 
nq^y 

photog-

TF-777IP/888IP 

Toshiba 

3 

64K 

400 

20 

NA 

Electric jAotography 
Themud transfer 

NEFAX D800 

NEC 

3 

64K 

400 

20 

NA 

Electric photog-
rai^y 

•Seniiiig time {or oie dieet of A4 pqier 
NA <e Not svaUble 
Sauce: Dataqiieft (December 1990) 
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THE EQUIPMENT MARKETS 

Consumer Equipment Production 

Japanese consumer equipment production 
continued to grow at a rate of 4.2 percent in 
September, which decreased from the revised 
11.9 percent growth in August (see Figure 1). On a 

segment basis, digital audio disc player and video 
camera production grew at rates of 29.1 and 
21.9 percent, respectively, over September 1989. 
LCD TV production had a growth rate of 
0.8 percent in September compared with a 
31.0 percent growth rate in August, which is a 
30.2 percent decline from August to September. 
VCR production in September had a negative 

Figure 1 
Japanese Consumer Electronics Production 
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Rgure 3 
Japanese Data Processing/Consumer Export 
Percent Change 
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Figure 2 
Japanese Data Processing Production 
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Figure 4 
Japanese Consumer Inventory/Shipment 

Percent Change 
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Source: MITI, MOF, Dataquest (November 1990) 
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10.0 percent growth, rate compared with negative 
4.8 percent growth in August. Color TV production 
had a growth rate of 3.1 percent in September. 

Data Processing Equipment 
Production 

Data processing equipment production had 
a negative 4.0 percent growth rate in September 
compared with September 1989, which is a 
recovery from the revised negative 13.3 percent 
growth rate in August 1990 (see Figure 2). On a 
segment basis, PC production in September 1990 
increased 11.4 percent over September 1989, which 
is a recovery fix)m the 0.2 percait growth in 
August 1990 over August 1989. General-purpose 
computer and data storage production had negative 
10.5 and negative 8.5 percent growth, respectively, 
in September. Electrical cash register production 
grew at a rate of 31.3 percent in September com
pared with negative 2.3 percent growth in August. 

EXPORTS 

Consumer equqiment exports in September 
grew at a rate of 9.3 percent, which is a slowdown 
from the 14.6 percent growth in August. 
Data processing equipment e^qxnts had negative 
3.9 percent growtili in September, which is a 
decline from the 9.6 percent growth in August (see 
Figure 3). Consumer equipment export growth 
rates for the United States, Europe, and Asian 
countries were negative 3.1 percent and positive 
20.6 and 302 percent, respectively, over September 
1989. The growth rates of conqmter equqnnent 
exports for the United States, Europe, and 
Asian countries were negative 28.8 percent and 
positive 17.8 and 10.9 percent, respectively, over 
Septeniber 1989. 

INVENTORIES AND SHIPIMENTS 

Consumer electronic equipment inventories 
declined 7.1 percent in September 1990 compared 
with September 1989 (see Figure 4). Consumer 
electronic equipment shipments had a 2.4 percent 
growth rate in September 1990 over September 
1989. VCR inventories and shipments declined 
29.3 and 8.1 percent, respectively, in September 
1990 over September 1989. The VCR market has 
slowed down since August. 'N d̂eo camera invento
ries and shipments data showed 13.8 and 
10.4 percent growth rates, respectively, in Septem
ber 1990 over Septanber 1989. LCD TV inven
tories and shipments had negative 82 and negative 
17.1 percent growth rates in September compared 
with negative 11.8 and positive 9.8 percent growth, 
respectively, in August. 

DATAQUEST CONCLUSIONS 
Consumer electronics production and ship

ments data show a slowdown for the jQrst time 
since April 1990. VCR production declined again 
in Septembo' following a similar decline in August. 
VCR production is controlled by the manufacturers 
because of market saturation. Video camera 
production increased in both August and September 
because manufacturers are gradually shifting 
production focus from VCRs to video cameras. 
Regarding data processing equipment production, 
PC production recovered in September. IDataquest 
beheves that the recovery resulted from the recent 
growth of the PC market in Japan. E>ata processing 
equqnnent e}qx)rts, however, dropped in Septem
ber, because computer equipment exports— 
especially for the United States—declined 
drastically. 

Kun Soo Lee 
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INTRODUCTION 

Dataquest's 1990 Infonnation Systems Con
ference was held at the Tokyo American Qub in 
early October; its main theme was "Solutions 
toward Open Systems and Standards." Approxi
mately 780 people attended die conference, which 
covered currrait topics and hot issues pertaining to 
the data processing and telecommunications indus
tries. 

This newsletter focuses on the emerging 
semiconductor {plications discussed at the confer
ence, highlighting certain semiconductor-
consuming products. Dataquest also examines one 
of the most interesting issues: 4Mb DRAM appU-
cations. 

SEMICONDUCTOR APPLICATIONS 

Printers 
The topic of laser printer controllers was one 

of several major semiconductor issues discussed in 
"ContenqxMary RISC VCTSUS Tiaditional CISC." 
The speech by Noriyuki Yoshino, Design Consul
tant Manager at Nippon Weitek, entitled "Page 
Printer Controller" enqjhasized 32-bit RISC CPU-
based controllers with higher performance than 
previously produced printer controllers, based on 
16-bit OSCs such as the Motorola 68000. 

Copiers 
Digital multifunctional copiers require higher-

performance controllers to combine functions such 
as copying, facsimile, and printing. In the speech 
entitled "Digital Copiers in the '90s," a speaker 
from Ricoh Co. Ltd. pointed out that multifunc
tional copier^iacsimile products are priced higher 
than the total cost for individual product functions. 

The speaker recommended that cost reductions be 
directed not only to reading and writing devices 
such as the image sensor, but also to semiconduc
tors, especially memories and controllers. Besides 
cost reduction, communication networking technol
ogy with local area networks (LANs) and 
integrated services digital network (ISDN) is 
another key issue. 

Telecommunications 
ISDN is no longer a future issue but a current 

one. NTT's INS Net 64 and 1500 are expected to 
have more than 25,000 channels in qjproximately 
1,200 service areas by year-end. Invited to the 
conference, NTT's executive manager of engineer
ing strategy^lanning headquarters, Yuji Matsuo, 
made a speech entiUed "N^ews on Broadband 
ISDN (B-ISDN) in NTT." Stressing the increased 
ii^portance of leading-edge R&D in order to realize 
B-ISDN, he advised that B-ISDN will provide new 
information netwoddng as an infrastructure sap-
porting VIP (visual, intelligent, and personal) com
munications. Cellular telephones will play 
an important role in personal communications. 
Dataquest estimates that there wUl be over 
7(X),000 units in Jwpsii in 1990 and expects cellular 
telephones to have a 42.7 percent conqmund annual 
growth rate (CAGR) between 1990 and 1994. For 
smaller and lighter portable handsets with lower 
power consunq>tion, GaAs semiconductors such as 
higih-electron mobility transistors (HEMTs) are 
likely to find an emerging {plication market in 
this product segment. 

Computers 

was The worldwide computer industry 
US$102 billion in factory revenue ra 1989 and is 
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expected to have a CAGR of 11 percent during the 
next five years. Dataquest estimates that by the 
year 1994, workstations and PCs wiU increase their 
share in the computer industry to nearly half of the 
industry, reflecting the current trend of distributed 
computing in the 1990s to foUow the personal 
coniputing trend in the 1980s. Dataquest vice presi
dent and director of the Microcomputer Systems 
Service, Steve Lair, announced that Dataquest 
e}q)ects the PC market to double to 239 million 
installed units in the next four years. Among 
PC projections, the portable PC segment is the 
fastest-growing segment. As a key issue in portable 
PC penetration, projected price per megabyte of 
memory emphasized further integration of 
DRAMs, investigating price-sensitive replacement 
of lower-density DRAMs by higher-density 
products such as 1Mb DRAMs by 4Mb DRAMs in 
the near future. 

replaced the 256K DRAM in terms of cost reduc
tion. The 4Mb DRAM currently is priced higher 
than the 2S6K DRAM, and Dataquest believes that 
4Mb DRAMs also will replace 1Mb DRAMs next 
year. In which application markets will 
4Mb DRAMs belong? Earlier this year, mainframe 
computers and workstations drove tibe 4Mb DRAM 
market; then high-end portable PCs and worksta
tions became the major drivers (see Figure 2). 
Making intensive capital investment in 
4Mb DRAMs, major Japanese vendors are 
enthusiastic about csptive design wins. Table 1 
shows some exanq)les of captive 4Mb DRAM sys-
tCTis adopted in Japan. O^tive consumption con
tinues to drive the Japanese 4Mb DRAM market, 
and merchandise markets will not really take off in 
terms of maximizing marginal utilities until after 
4Mb DRAMs completely replace 1Mb DRAMs. 

DATAQUEST ANALYSIS 

Figure 1 shows the historical trends in DRAM 
price per bit. In 1990, the 1Mb DRAM completely 

DATAQUEST CONCLUSIONS 

This conference gave attendees good opportu
nities to discuss emerging semiconductor applica
tions in information systems. Multifunctional 

FIGURE 1 
Historical DRAM Price TVend 

Milliyen per Bit 
7-

1985 19B6 

* Preliminary estimates 

1S87 1988 1989 1990* 

Source: Dataquest (November 1990) 
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FiGiniE 2 
Estimated Japanese 4Mb DRAM Application 
Mix—^Unit Basis 

/ ^ Mainframes / ^v 
/ \ 17% / Super- \ 

/ \ /computers \ 
/ \ / ^'^'^ . ^ ^ 

\ V̂ °'-klĴ «°"« \ j / ^ < r p p ^ a ^ ; n 3 ' 

\ Personal / 
\ Computers / 
\ 45% / 

1990 Total = 9.1 Million Units 

copiers provide a good example of the fusion of 
several functions. To realize such multifunctional 
products, the semiconductor industry should take 
an important role, not only in the functional fusion 
of ICs but also in reducing costs of semiconductor 
contents. As analyzed in the case of the 
4Mb DRAM's contribution to the con^uter indus
try, the semiconductor industry continues to face 
price pressure on new-generation products from 
system manufacturers expecting a substitution 
effect, which may allow vendors price elasticity for 
new product demands. Dataquest believes that new 
multifunctional products will be offered at conq)eti-
tive price levels with existing target replacements. 

Masanori Murata 

Source: Dataquest (November 1990) 

TABLE 1 
1990 Japanese 4Mb DRAM Captive Consumption 

Company 

Shipment* 
(Thousands Captive 
of Units) (Percentage) System Examples 

Memory* 
(MB) 

4Mb DRAM" 
(Tiiousands 
of Units) 

Fujitsu 

Hitachi 

NEC 

Toshiba 

Total 

280 

500 

250 

600 

1,630 

45 

30 

50 

35 

Supercomputer 'VP2(X) 

Mainframe M-1800 

Sure System 2000 

Mainframe M-880 

Mainframe ACOS 3800 

Mainframe ACOS 3600 

Noteboolc PC 9801N 

Office computer TP90 

L ^ o p EWS Sparc LT 

PC T3100/3200SX 

4,096 

1,024 

64 

512 

1,024 

128 
2 

56 

8 

4 

410 
205 
85 

102 

82 
64 

960 

5 

384 

192 
2,489 

PartwlTwl iwAAymmr wnwiilWy g ^ p o m l s 

^IVjici] edacity 
Entupaiwl aicud cnninmnioc ficm inid-1990 lo mid-1991 

Somoe: Datiqiieft CNovambet 1990) 
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SUMMARY 

The 29th Japan Electronics Show, sponsored 
by the Electronic Industries Association of Japan 
(EIAJ), was held in Tokyo from October 2 
tbrougji 6, with the theme "Look, Feel, and Think 
in Electronic Dream." Emerging semiconductor 
applications and opportunities were presented by 
590 companies and organizations from 16 countries 
including Japan, and the Japan Electronics Show 
1990 attracted more than 359,600 visitors. 

CONSUMER ELECTRONICS 

VCRs 

The camcorder was one of the "hot" items in 
the show. Many conipanies exhibited high-tech 
value-added camcorders that incorporate fuzzy 
gyro, 1/3-inch charge-coupled device (CCD), and 
color liquid crystal display (LCD) viewfinders (see 
Table 1). The fuzzy gyro detects unintentional 
movement of the camera by conq>aring CCD-
image signals stored in a digital field memory, and 
the 1/3-indi CCD made the camcorder smaller by 
repladng the 1/2-iQch CCD. Desiktop VCR sets 
were not singly put aside by camcorders; fliey are 
fighting back widi next-generation features such as 
pdlse code modulation (PCM) digital audio record
ing. Also, broadcasting satellite (BS) tuners tend to 
be installed in VCR sets, with the first commercial 
service scheduled to start by year-end. 

HDTV 

High-definition television (HDTV) requires a 
large monitor display of at least 50 inches for the 
viewer to feel and enjoy its technological advan
tage. Besides conventional projection TVs for 

HDTV, Sharp exhibited HDTV Liquid Crystal (LC) 
Front and Rear Projectors, utilizing three 5.5-inch 
LCDs with 1.2 million pixels each (see Table 1). 
Not only is HDTV monitoring technology already 
available, but so is video processing technology. 
For example, using an ISO 130mm optomagnetic 
disk at a speed of 12 MBps, an RGB high-
definition (3x1,920x1,035) picture is retrievable 
within 1 second. 

OTHER ELECTRONICS 

Color LCDs 

Liquid crystal display was clearly one of the 
most attractive technologies in this show. Visitors' 
interest levels were the highest at company exhibits 
demonstrating a variety of LCDs. Manufacturers of 
color LCDs are fini^iing the development stage 
and have started approaching the volume produc
tion stage to satisfy next year's demand for 10-inch 
LCE>s. Also exhibited was a state-of-die-art 15-inch 
thin-film transistor (TFT) color LCD and LC 
projection TV (see "ftble 1). 

IC Cards 

Table 2 lists some exaiiq>les of IC card design 
wins. The digital storage oscilloscope (DSO) is 
going to use IC memory cards for waveform stor
age, which has far faster access than fixed-disk 
(FD) storage and is jqiproaching the capacity range 
of 2MB. 

MOS Memory 

The 64Mb DRAM was introduced by Hitachi. 
This device has a chip size of 198 square 
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TABLE l 

Color LCD Display Application Examples 

Size 
(Inches) 

0.96 

1.4 

2.2-2.9 

2.8 

3.0 

3.1 

4.0-5.6 

5.5 

8.6 

Pixels 

648x220' 

77,640x3 
640x480 

109x480/146x648 

210,000x3 

89,505x3 

720x480x3 

234x479 
220x480 

1,200,000x3 

456x960 

System Equipment/Application Company 

Camcorder/Viewfinder 

"V̂ deo Projector/LC Projector^ 
Data Projector 

Handy TV 

High-Resolution LC Projector^ 

LC Vision/LC Projector 

EDTV Rear Projection Display* 

Color TV 
Portable VTR & TV 

HDTV Rear Projection Display* 

Navigation System/Display 
Home Autotnation/AV Monitoring 

Citizen 

Citizen 

Citizen 

Sharp 

Sharp 

Sanyo 

Sharp 
Casio, Hitachi 

Sharp 

Sharp 

9.8-10.4 

10.4-14.0 

15.0 

640x3x480' 

640x3x480' 

1,280x80 
Available only m dota 
Mubiiile nngle^Kjlor LCDt 

Souioe: Dataquut (October 1990) 

Laptop PC/OA Monitoring 

Multimedia (OA & AV) Display 

Color TV and/or Workstation 

Hitachi, Seiko, 
Sharp, To!^ba 

Sharp 

Hoshideo 

TABLE 2 

IC Card Application Examples 

Memory 
(Kbytes) 

Memory 
T>pe System Equipment/Application Company 

24 
64 

128 
256 

RAM (4-ROM) 

RAM 

RAM 

SRAM 

1.024 SRAM 

IC Card S/W-package ES-300/310 

Super Memory Computer DK-5500 
Notebook Word Processor WV-700 

Electronic Scheduler PA-9500 

Sequmce Controller 
Panel Data Controller 

Digital Steel Camera 

Casio 

Casio 

Sharp 

Shinyei Electric 

Tbishiba 
Somoe: Dataqueit (October 1990) 
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millimeters (9.74x20.28) using a 0.3-micron design 
rule. 

DATAQUEST CONCLUSIONS 

The Japan Electronics Show 1990 success
fully displayed a number of new {plications for 
leading-edge electronics devices, such as color 
LCDs and IC cards. Making capital investment 
matching or exceeding their total LCD annual 
revenue, Japanese LCD vendors are quite 
enthusiastic over ci^tive design wins as well as the 
4Mb DRAM. 

Dataquest believes that continuous investment 
is required for further integration of memory ICs 
such as DRAMs and flash EEPROMs. Further 
integration of flash EEPROMs will be especially 
helpful on widespread design wins of memory IC 
cards replacing SRAMs because of the cost 
savings. The JEDDA (Japan Electronic Industry 
Development Association) IC Memory Card 
Guideline Version 4 (June 1990) will emphasize 
new IC card design wins getting agreement from 
PCMCIA (PC Memory Card International 
Association) for a world standard. 

Masanori Murata 
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THE EQUIPMENT MARKETS 

Japanese consumer equipment production 
continued to grow at a rate of 11.4 percent in 
August, which increased from the revised 
9.1 percent growth in July (see Figure 1). Digital 

audiodisc player and videodisc player production 
grew at rates of 65.1 and 55.9 percent, respectively, 
over August 1989. VCR production in August 
decreased 9.6 percent compared with August 1989, 
which is a decline fixjm 1.4 percent growth in July 
1990. 

Figure 1 
Japanese Consumer Electronics Production 
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Figure 3 
Japanese Data Processing/Consumer Export 
Percent Change 
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Figure 2 
Japanese Data Processing Production 
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Figure 4 
Japanese Consumer Inventory/Shipment 

Percent Change 
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Source: MITI, MOF, Dataquest (October 1990) 
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Data Processing Equipment 
Production 

Data processing equqmient production had 
negative 11.5 percent growth in August compared 
with August 1989, which is also a decline from the 
revised 4.4 percent growth in July 1990 (see Figure 
2). On a segment basis, computer production in 
August decreased 14.9 percent compared with 
August 1989. The data processing equipment 
production decline in August occurred because of 
the decrease in general-use computer and data 
storage production, which dropped 30.8 percent 
and 22.8 percent, respectively, compared with 
August 1989. 

EXPORTS 

Consumer equipment exports in August grew 
14.6 percent, which is a slowdown from the 
12.8 percent in July (see Figure 3). Con^ut^ 
equipment e^xnts in August continued to grow at 
a rate of 9.9 percent over August 1989. The growth 
rates of conq>uter equipment exports for the United 
States, Europe, and Asian countries were 7.9, 8.2, 
and 292 percent, resjwctively, over August 1989. 

INVENTORIES AND SHIPIUIENTS 

Consumer electronic equipment inventories in 
August continued to decline at a rate of 8.3 percent 
from August 1989, compared with negative 

11.5 percent growth in July (see Figure 4). VCR 
inventory and shipment data showed negative 
28.7 and negative 5.0 percent growth rates, respec
tively, in August 1990 corapared with August 1989. 
This negative growth indicates that the VCR 
market has been slow, although production has 
been controlled by manufacturers. \^deodisc player 
inventories and shipments showed growth rates of 
74.6 percent and 33.6 percent, respectively, in 
August 1990 over August 1989. Digital audiodisc 
player inventories and shipments showed 39.2 per
cent and 21.8 percent growth, respectively, in 
August, which is almost equal to growth in July. 

DATAQUEST CONCLUSIONS 
Consumer electronics production, export, and 

shipment data show the consumer market's healthy 
growth. Regarding data processing equipment, 
however, computer production and e^xxrts declined 
during August Dataquest believes that the data 
processing market was ia a pessimistic condition 
compared with July and wiU continue to be 
sluggish for die rest of this year. 

Kun Soo Lee 
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THE EQUIPMENT MARKETS 

Consumer Equipment Production 
Japanese consumer equipment production 

continued to grow at a rate of 9.2 percent in July, 
which is an increase over the revised 4.1 percent 
growth in June (see Figure 1). Digital audio disc 

player and videodisc player production grew at the 
rate of 43.5 and 45.9 percent, respectively, over 
July 1989. VCR production in July declined 
5.7 percent over July 1989. The growth rate of 
color TV production in July was 13.5 percent, 
which is a recovery from the revised negative 
2.0 percent growth in June. 

Figure 1 
Japanese Consumer Elect ron ics Product ion 
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Figure 3 
Japanese Data Processing/Consumer Export 
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Figure 2 
Japanese Data Process ing Product ion 
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Figure 4 
Japanese Consumer Inventory/Shipment 
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Data Processing Equipment 
Production 

Data processing equipment production has 
grown 2.6 percent since July 1989, which is a 
recovery from the revised negative 3.3 percent in 
June 1990 (see Figure 2). On a segment basis, 
computer production in July increased 1.4 percent 
compared with the negative 4.9 percent growth in 
June over July 1989 and Jxme 1989, respectively. 
Compared with July 1989, data storage, terminal 
equipments, input/output (I/O) units, and dedicated 
systems had growth rates of 3.2, 7.6, 16.9, and 
negative 1.1 percent, respectively. The recovery in 
July came from the growth of general-use com
puter and I/O unit production. 

EXPORTS 

Consumer equipment ejqxots in July grew 
18.4 percent, which is almost flat compared with 
18.5 percent growth in June (see Figure 3). Data 
processing equipment e^xMts grew 12.8 percent in 
July compared with June's revised 12.2 percent 
over July 1989 and June 1989, respectively. 
Computer equipment ejqwrts in July continued to 
grow at a rate of 15.4 parcent over July 1989. The 
growth rates of exports for the United States, 
Europe, and Asian countries are 5.1, 26.1, and 
47.5 percent, respectively, over June 1989. 

INVENTORY AND SHIPMENT 
Consumer electronic equipment inventories in 

July declined by 10.1 percent from July 1989 com
pared with the revised figure of negative 6.1 per
cent growth in June (see Figure 4). VCR invento
ries showed a negative 26.4 percent growth rate, 
although shipments grew 10.8 percent over July 
1989. Video camera shipment continued to grow at 
a rate of 15.7 percent, and inventory showed nega
tive 9.2 percent growth in July 1990 over July 
1989. Inventory and shipment data for consumer 
equipment indicate that the market will continue to 
be in good condition. 

DATAQUEST CONCLUSIONS 
Dataquest beUeves that inventory, production, 

and shipment data show the healthy growth of the 
consumer market. Regarding data processing 
equipment, the preliminary data for June indicated 
that the market was in a pessimistic condition. But 
the revised June and the preliminary July numbers 
show that the market is flat. Data processing equip
ment production had grown only 0.9 percent in the 
first half of 1990 over the second half of last year. 
Dataquest expects the data processing equipment 
market to continue to be sluggish for the rest of 
this year. 

Swniko Takeyasu 
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THE EQUIPMENT MARKETS 

Consumer Equipment Production 
Japanese consumer equipment production 

continued to grow at a rate of 5.2 percent in June 
but declined from the revised 8.8 percent growth in 

May. "Videodisc player production also continued to 
show a big improvement in June, with a growth 
rate of 116.8 percent over June 1989. "V̂ deo camera 
production in June 1990 grew 18.8 percent over 
June 1989. CD player production declined by a 
negative 21.7 percent from June 1989. 

Figure 1 
Japanese Consumer Electronics Production 
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Figure 3 
Japanese Data Processing/Consumer Export 
Percent Change 
35 

30 

25 

20 

15 

10 

5-1 

0 
1/90 2/90 3/90 4/90 5/90 6/90 

".:v 
K\ 

Figure 2 
Japanese Data Processing Production 
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Figure 4 
Japanese Consumer Inventory/Shipment 
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Data Processing Equipment 
Production 

Data processing equipment production 
declined by negative 10.2 percent from June 1989, 
which is a continuous decline from the revised 
negative 2.1 percent in May. On a segment basis, 
computer production in June continued to decline 
by negative 21.9 percent compared with the nega
tive 3.9 percent in May over June 1989 and May 
1989, respectively. Compared with June 1989, data 
storage, terminaJ equipment, input/output (I/O) 
units, and dedicated systems had growth rates of 
negative 2.9, positive 3.0, negative 2.5, and nega
tive 7.2 percent, respectively. The decline of data 
processing equipment in June came from the 
decrease in general-use computer production, drop
ping 16.0 percent from June 1989. 

EXPORTS 

Consumer equipment exports in June grew 
18.5 percent, showing a continued increase from 
15.5 percent in May. Data processing equipment 
exports increased 33.6 percent compared with 
growth of 27.6 percent in May. Computer equip
ment exports continued to grow at a rate of 
13.2 percent. Video camera exports had a 
38.5 percent growth rate that resulted from active 
exports to the United States, Europe, and Asian 
countries. The growth rates for these regions over 
June 1989 were 25.9, 35.0, and 94.0 percent, 
respectively. 

INVENTORY AND SHIPIVIENTS 

Consumer electronic equipment inventories in 
June declined by 0.9 percent from June 1989, 
compared with the revised figure of 7.1 percent in 
May. 'V d̂eo camera inventories showed a negative 
11.2 percent growth rate, although shipments grew 
29.2 percent over June 1989. Videodisc player 
shipments grew 47.8 percent, and inventory diso 
showed 2.1 percent growth in June 1990 over 
June 1989. Inventory and shipment data for con
sumer equipment indicate that the market is in 
good condition. 

DATAQUEST CONCLUSIONS 

During 1989, the production of general-use 
computers occupied a 21 percent share of the total 
data processing equipment production on a value 
basis. Data processing equipment production is 
strongly affected by the production trend of 
general-use computers. Recenfly, production of 
general-use computers has been declining, and 
there is no good reason for a recovery. Dataquest 
e:q)ects the production of data processing equip
ment to continue to be sluggish while the consumer 
equipment market is growing. 

Sumiko Takeyasu 
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SUMMARY 

The flat-panel display market stiU is in its 
infancy stage of development, yet battle lines for 
market share are beginning to form. Cathode-ray 
tube (CRT) technology is the current low-cost 
favorite for displays, but it is losing some of its 
appeal to the power-efficient, compact, and porta
ble flat-panel display segment. Although the vener
able CRT wili continue to claim future market 
share, four flat-panel display technologies—^liquid 
crystal display (LCD), plasma, vacuum fluorescent, 
and electroluminescent (EL)—are fighting to 
displace this "tried and true" industry display 
standard. 

Dataquest believes that, of the four flat-panel 
technologies, LCD will prevail as the display tech
nology of choice. Major players are increasing their 
investments in plants and equipment while new 
players continue to jump into the fray. The stakes 
are high, but so are the possible rewards. The LCD 
industry is forecast to become one of the major 
electronics industry segments within five years, 
Avith total market size reaching ¥1 trillion. 

The objective of this newsletter is to expose 
an application that has growth potential in two 
markets: the semiconductor market to control the 
displays and the modified semiconductor equip
ment market to manufacture the displays. In this 
newsletter, Dataquest briefly reviews competing 
LCD technologies, market applications, and sales 
and investment plans of key players. 

INTRODUCTION 

An LCD consists of a liquid crystal mixture 
sandwiched between two plates of polarized glass. 
One plate of glass is lined with rows and columns 
of transparent electrodes. When a voltage is applied 
to the electrodes, the liquid crystal molecules 
become oriented in such a way that they either 

transmit or block polarized light. Because the crys
tals only block or transmit light and do not emit 
any light of their own, an ambient or electrically 
produced backlight has to be shone through the 
display to make it readable. 

Some liquid crystal molecules are called 
"nematic" because of their threadlike shape. A 
display in which liquid crystal material imposes a 
90-degree rotation on the plane of polarized light is 
called a "twisted nematic display." A greater 
degree of twist is called "supertwist," which is 
180 degrees, and the "double supertwist" or 
"hypertwist" is 270 degrees. Another property that 
LCDs possess is the birefringence effect, which is a 
double refraction and splitting of light as it passes 
through the liquid crystal. Both birefringence and 
the ^)plied twist serve to increase the brightness, 
contrast ratio, and viewing angle, all of which are 
common drawbacks to LCD displays. 

Another development in LCD technology is 
the active-matrix LCD (AMLCD), in which each 
pixel has its own drive transistor (essentially a 
semiconductor on glass). Known as thin-film tran
sistor (TFT) technology, this arrangement serves to 
improve the performance or speed of the display at 
the expense of requiring much more complex drive 
electronics. 

TFT technology provides the best flat-panel 
display quality among the LCD technologies listed 
in Table 1. Despite TFT's technological excellence, 
its manufacturing cost still is very high compared 
with simple-matrix LCDs such as the supertwisted 
nematic (STN),, which cuireiitly competes Avith 
CRTs in the monochrome display market. 

However, Dataquest believes that the LCD 
industry's major goal is to displace CRT displays 
with full-color LCDs. For that purpose, it is neces
sary for the industry to pursue TFT technology 
vnih huge R&D expenditure, in addition to heavy 
capital investments. 
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EMERGING JAPANESE LCD MARKET: 1990 AND BEYOND 

TABLE 1 

LCD Technology Comparison—TN versus TFT 

Power Consumption 

Response Speed 

Display Quality 

Contrast 

Solution 

Visible Angle 

Future Extent 

Full Color 

Large Screen 

Manufacturing Cost 
MP = Multiplex 
Source: Dataijuest (My 1990) 

TABLE 2 

Japanese LCD 

Technology 

Applications 

Industry Review 

1975 

Simple-matrix 
TN' 

Watches and calcu
lators 

TWutEd Keimidc 
2 
Supeitwisted Nematic 
Thin-Film Tiaosistor 

Source: Dataquest (July 1990) 

TN 
(Low MP) 

Good 

Fair 

Fair 

Poor 

Poor 

Poor 

Poor 

Good 

1980 

S-TN^ 

Hand-held 
computers 

Super-TN 
(High MP) 

Poor 

Poor 

Good 

Fair 

Fair 

Fair 

Good 

Fair 

1985 

Active-matrix 
TFT' 

Portable word 
and PCs 

TFT 
Fair 

Good 

Excellent 

Good 

Good 

Good 

Fair 

Poor 

1990 

TFT-color 

processors Laptop PCs and 
Workstations 

JAPANESE LCD TRENDS AND 
DIRECTIONS 

A brief historical summary of LCD develop
ments and applications in Japan is shown in 
Table 2. One of the first volume applications of 
LCDs appeared with the advent of digital wrist-
watches in the 1970s. By 1980, technology 
improvements enabled an increase in display size 
while also improving display features. Gradually, 
applications grew beyond the wristwatches and 
calculators of the 1970s to the hand-held computers 
of the early 1980s. 

Recently, dramatic in^rovements in LCD 
technology have expanded the applications markets 
in which LCDs compete with CRT displays. 
Although CRTs lead in cost and performance, 
power consumption and size considerations are 

becoming important issues for the computer 
industry. 

A good apphcation example is the laptop PC, 
which already has incorporated the flat-panel dis
play. In fact, growth in the LCD industry is largely 
being driven by the increase in demand for laptop 
PCs that incorporate large LCDs. 

Li^top PC vendors recently took the next step 
in technology by incorporating color LCD displays. 
A Ust of recent introductions of laptops with color 
LCDs is shown in Table 3. NEC's PC-9801T/F5 
and Seiko-Epson's 32-bit PC-386LSC lead the 
introductions with the latest LCD technologies. 
Although the more advanced active matrix TFT 
technology is available oidy from NEC, Seiko-
Epson has developed its own active matrix metal-
insulator-metal (MIM) technology. 
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TABLE 3 

Color LCD* 

Company 

Fujitsu 

Hitachi 

NEC 

Seiko-Epson 

Toshiba 

Laptop PCs 

Type 

FMR-50LX 

B32LXC 

9801LX5C 

9801T/S5 

9801T/F5 

386LSC 

J-3100SGX 
(lOlS) 

LCD 

D-STN' 

STN 

STN 

STN 

TFT 

MIM 

STN 

Colors 

16 

16/8 

8 

8 

8 

16 

16 

CPU 

80386-20 

80386SX-16 

80286-12 

80386SX-20 

80386SX-20 

80386SX-16 

80386-20 

Price 
(Thousands of Yen) 

748 

728 

748 

850 

1,150 

980 

1,480 

Date 
Available 

TEA 

3/90 

9/89 

7/90 

6/90 

5/90 

11/90 

640 X 400 (dot matrix) 
Double-layered supeitwisted nonatic 

TBA = To be announced 
Source: Dataquest (July 1990) 

TABLE 4 
Ten Major Japanese LCD Manufacturers—1989 and 1990 (Billions of Yen) 

Company 

Alps 

Hitachi 

Hoshi Denki 

Matsushita 

Optolex 

Sanyo (Tottori) 

Seiko-Epson 

Seiko Instruments 

Sharp 

Toshiba 

Total 

Estimated 

1989 

9.5 

22.0 

9.0 

10.0 

27.0 

16.0 

40.0 

9.0 

40.0 

18.0 

200.5 

Sales 

1990' 

12.0 

27.0 

14.0 

18.0 

35.0 

21.0 

55.0 

14.0 

62.0 

24.0 

• 282.0 

Capital 
Investment 

1990' 

9.0 

27.0 

10.0 

16.7 

10.0 

10.0 

10.0 

NA 

63.3 

40.0 

196.0 

Main Location 

Iwaki 

Mobara 

Kobe (TFT) and Shiga (STN) 

Ishikawa 

Hiroshima 

Tottori 

Nagano and China 

Italy (with Olivetti) 

Tenri (small) and M^e Garge) 

Himeji 

Preliminary industry estimates 

^PUn 
NA = Not available 
Source: Dataquest (Tuly 1990) 

SALES AND INVESTMENT 

As is the case with the semiconductor indus
try, substantial capital investments in conjunction 
with disciplined manufacturing skills and aggres
sive product marketing provides the winning for
mula for success. Japanese manufacturers have not 

shied away from the required capital investments. 
In fact, the total revenue of the major Japanese 
LCD vendors listed in Table 4 is expected to leap 
from ¥200.5 billion in 1989 to ¥282.0 biUion in 
1990, a 40.6 percent increase. Furthermore, 
Dataquest estimates that the LCD market wiU grow 
to ¥1 trillion by 1995. Table 4 shows only a partial 
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EMERGING JAPANESE LCD MARKET: 1990 AND BEYOND 

list of companies; Dataquest expects to see addi
tional electronics giants, such as Mitsubishi Elec
tric and NEC, jumping into the market. 

Highlighting the potential of this market is the 
commitment of the companies shown in Table 4 to 
making capital investments that match or exceed 
their total LCD revenue. In 1990, the companies 
listed are expected to invest ¥196.0 billion for 
expansion in contrast with their total LCD revenue, 
which is expected to be ¥282.0 billion. Although 
investments of this magnitude are based on long-
term business diversification and expansion strate
gies, return on investment also is expected. 

NEC's entrance into this market is a good 
example of this high risk for high return investment 
trend. Although NEC's LCD market share was 
negligible last year, the company plans to spend 
more than ¥20 biUion in capital improvements. 
However, NEC plans on a large payoff and projects 
its LCD revenue to grow to ¥100 billion by 1995. 

DATAQUEST CONCLUSIONS 

Dataquest expects the worldwide LCD market 
to grow to ¥1 trillion by 1995. Within this maiket, 
we believe that the most promising LCD apptica.-
tion maiket will be color LCDs for microcom
puters. Furthermore, we believe that color LCDs 
eventually will claim 40 percent, or 10 million 
units, of worldwide market share of all microcom
puter color displays. Also, Japanese electronics 
conq)ames, through major capital investments and 
focused R&D efforts, expect to reduce 10-inch 
color active-matrix LCD manufacturing costs to 
reach a target price of ¥40,000 per display unit. 
Thus, Dataquest expects the color LCD market for 
microcomputers to approach ¥400 billion, or 
40 percent of the total LCD market, by 1995. 

Masanori Murata 
Len Hills 
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This Research Bulletin is a monthly iq>date 
that will monitor changes in the Japanese key 
electronic equipment markets. The intention of 
this publication is to present important tactical 
leading indicators in semiconductor business activi
ty. The sources for the graphs are the Japanese 

Ministry of International Trade and Industry 
( M m ) and the Ministry of Finance (MOF) {see 
Figures 1 through 4). The commentary and analysis 
are solely those of Dataquest. The data points for 
March and April 1990 have been restated in this 
issue. 
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Figure 2 
Japanese Data Processing Production 
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THE EQUIPMENT MARKETS 

Consumer Equipment Production 
Japanese consumer equipment production 

contioued to grow at a rate of 12.8 percent in May, 
which is an improvement over the revised 
8.7 percent growth in April. LCD TV production 
continued to show a big improvement in May, with 
a growth rate of 76.6 percent over May 1989. 
"V̂ deo camera production in May grew 17.6 percent 
over May 1989. "Videodisc player production main
tained its strength, growing 131.4 percent in May. 
CD player production in May grew 31.7 percent 
over May 1989. 

Data Processing Equipment 
Production 

Data processing equipment production 
declined 3.9 percent from May 1989, which is a 
recovery from the revised negative 7.7 percent in 
April. Mainframe computer production in May 
continued to decline with negative 26.7 percent 
growth over May 1989. Personal computer produc
tion was stable in May, showing a growth rate of 
32.3 percent over May 1989. Copier production in 
May grew 31.2 percent compared with the revised 
26.4 percent growth in April over May 1989 and 
April 1989, respectively. Japanese word processor 
and storage production in May showed 11.1 and 
13.4 percent decline, respectively, compared with 
the revised 0.7 and 5.8 percent growth in April. 

Exports 
Consumer .equipment exports in May grew 

15.5 percent, showing a continued increase from 
12.5 percent in i^iril. Data processing equipment 
exports increased 27.6 percent compared with 
revised growth of 28.1 percent in April. Computer 
equipment exports showed continued strength, with 
a 29.1 percent growth rate resulting from active 
export to the United States, Europe, and Asian 
countries. The growth rates for these regions over 
May 1989 were 34.0, 29.9, and 41.0 percent, 
respectively. 

Inventory and Shipment 
Consumer electronic equipment inventories in 

May grew 11.0 percent OVCT May 1989, con^ared 
with the revised figxne of 7.7 percent in April. 
\^deo camera inventories also showed a negative 
6.6 percent growth rate, although shipmoits grew 
10.9 percent over May 1989. Videodisc player 
shipments grew 41.3 percoit, and invoitoiy also 
showed a 124.1 percent growdi in May 1990 over 
May 1989. 

DATAQUEST CONCLUSIONS 

The consumer equqnnent figures for May 
indicate that the industry continues to grow. The 
data processing segment should also recover with 
continued active exports and domestic demand, 
although the growth rate in May dec'ined. 

Swniko Takeyasu 
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This Research Bulletin is a monthly update 
that will monitor changes in the Japanese key 
electronic equipment markets. The intention of 
this publication is to present important tactical 
leading indicators in semiconductor business activi
ty. The sources for the graphs are the Japanese 

Ministry of International Trade and Industry 
(MTTI) and the Ministry of Finance (MOP) (see 
Figures 1 through 4). The commentary and analysis 
are solely those of Dataquest. The data poiats for 
February and March 1990 have been restated 'm. 
this issue. 
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THE EQUIPMENT MARKETS 

Consumer Equipment Production 
Japanese consumer equipment production 

continued to grow in April with a growth rate of 
6.4 percent, which is an improvement from 
March's revised 3.5 percent. LGD TV production 
improved tremendously in April with a growth rate 
of 111.0 percent over the same month a year ago, 
compared with a revised growth rate of 45.0 per
cent in March. April's production of video cameras 
grew 8.0 percent over the same month a year ago. 
Videodisc player production maintained its 
strength, growing 96.0 percent in April. The 
growth in this category has been over 100.0 percent 
for the past four months. 

Data Processing Equipment 
Production 

Data processing equipment production 
declined 8.6 percent, a continued decline from 
March's revised figure of 3.0 percent. The decline 
was impacted by a dramatic decrease in mainframe 
computer production. April's growth rate was a 
negative 28.0 percent compared with April 1989. 
Storage production also slowed, showing only 
1.0 percent growth compared with March's revised 
12.0 percent. Personal computer production was 
stUl strong in April, showing a growth rate of 
25.0 percent over the same month last year. 

25.4 percent. The computer equipment category 
showed continued strengthening, with a growth rate 
of 37.4 percent as a result of active exports to the 
United States, the European Community, and Asian 
countries. The growth rates were 34.6, 32.9, and 
77.7 percent, respectively. 

Inventory and Shipments 
Consumer electronic equipment inventories 

declined by 5.2 percent compared with March's 
revised figure of 5.1 percent Inventories of VCRs 
decreased by 6 percent, compared with March's 
revised 20 percent. "V d̂eo camera inventories also 
showed a negative growth rate of 18 percent, while 
shipments grew 4 pa-cent over the same month a 
year ago. CD player shipments grew 90 percent, 
and inventory showed a decline by 16 percent in 
April 1990 over the same month a year ago. 

DATAQUEST CONCLUSIONS 

The figures for consumer equipment in April 
indicate that the industry is certainly recovering. 
The data processing segment is expected to 
improve and maintain its strength with active 
exports and domestic demand, even though the 
growth rate in April declined. 

Hideaki Nemoto 
Sumiko Takeyasu 

Exports 
April exports of consumer equipment grew 

12.5 percent, a continued increase from March's 
9.7 percent. Data processing equipment exports had 
a 27.5 percent increase compared with March's 
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m^^i: Research Newsletter 
WORLDWIDE APPLICATIONS MARKET: TRANSPORTATION SEGMENT 

INTRODUCTION 

This newsletter is the last in a series that 
addresses the major worldwide semiconductor 
^pUcations categories. It presents the success 
strategies and conunon difficulties for companies 
competing in this education area. Hie top five 
con^anies are highlighted with a list of each com
pany's successes and challenges. Dataquest esti
mates that the worldwide tran^xjrtation market for 
1989 was $2,694 million. Table 1 lists the top five 
semiconductor suppliers in the transportation area. 

Table 2 shows the top automotive makers 
worldwide for 1989 along with the number of 
vehicles manufactured. 

GENERAL SUCCESS FACTORS 

Of the six. application markets examined in 
this newsletter series, the transportation application 
is the second smallest (military and aerospace is 
estimated to be the smallest). In 1989, the amount 
of semiconductors used in transportation accounted 
fcff only 5 percent of the total amount of semicon
ductors consumed worldwide. It is possible, with 
current developments in transport^on, that greater 

TABLE 1 
Top Five Semiconductor Vendors 

Company Market Share 

Motorola 

Toshiba 

Hitachi 

SGS-Thomson 

Texas Instniments 

13.6% 

10.1% 

8.9% 

5.0% 

4.7% 

opportunities will exist for semiconductor suppliers 
in the future. Semiconductors were first used in 
automotive electronics to handle fuel economy, 
reduce emissions, enhance safety aspects, and pro
vide additional luxury features for consume enjoy
ment. Possible future developments include using 
semiconductors in combination cellular telq)hone 
and facsimile systems, traction control, security 
systems, and navigation systems, to name a few. 

Semiconductor suiq)liers that have established 
long and strong relationships with automotive 
manufacturers are likely to continue serving those 
manufacturers' needs in the future. Tliere also is an 
increasing demand for h i^er standards of quality 
by the semiconductor supplier; it was the poor 
quality of U.S. automobiles diat led to a sharp 
decline in U.S. manufactures' market s^are from 
the late 1970s to the mid-1980s. Emphasis on 
improving gas mileage performance, quality 
products, safety features, and service helped U.S. 
automobile manufacturers gain back a small por
tion of their market share since the middle of the 
1980s. Cunentiy, U.S. {oitomobile manufacturers 

TABLE 2 
1989 Worldwide Automotive Manufacturers 
(Thousands of Units) 

Rank 
1 

2 

3 

4 

5 

Company 

General Motors 

FOTd 

Toyota 

Volkswagen 

Nissan 

Number of 
Vehicles 

7.946 

6,336 

4,115 

2,948 

2,930 

Source: Dataquest 
May 1990 

Source: Business Week 
Dataquest 
May 1990 
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have 38 percent of worldwide market share, 
whereas Japanese manufacturers retain a 30 percent 
market share. 

Future {plications of semiconductors in the 
transpaitati(Hi area will increase. Standard types 
of semiconductors include microcontrollers, 
EPROMs, power transistors, radio ICs, and mem
ory devices. 

COMMON CHALLENGES 

North American projections for automobile 
consumption show a slowing trend in 1990. Rea
sons for this slowdown include a projected slowing 
U.S. economy, global competition within the North 
American market, exchange rate fluctuations, 
emphasis on quality, increasingly high costs for 
new automobiles, and long^ life cycles for 
automobiles. Growth of semiconductor consun^ 
tion from 1989 to 1990 is projected to remain flat, 

U.S. automobile manufacturers will continue 
to experience stronger competition within their own 
domestic market because of numerous J^anese 
automobile manufacturers that are establishing 
facilities in the United States. The Japanese have 
demonstrated their strength in quality; they now 
have begun to design sophisticated automobiles 
with more on-board technology. This in:px)vem«it 
in styling, combined with Japanese capital invest
ment in the automobile industry ($25 billion in the 
past three years), will keep pressure on European 
and U.S. manufacturers. 

TOP FIVE VENDORS 

The following paragraphs show the most 
common success factors and difiB.culties for the top 
five semiconductor suppliers into the transportation 
category. 

Motorola 

The following list shows Motorola's success 
factors: 

• Develops products for current demands 

• Has good relationships with all automobile 
manufacturers 

• Has broad product offerings 

• Was first automobile radio supplier 

• Has dedicated Automotive Electronics Group 

• Is penetrating the Jsqjanese automotive segment; 
localized production 

The following list shows Motorola's 
challenges: 

• Maintain leadership position 

• Increase reliability 

• Inqirove delivery time 

• Create tighter specs, wider tenq)erature ranges 

• hnplem^t standardization 

Toshiba 
Hie following list shows Toshiba's success 

factors: 

• Has strong relationship with Honda 

• Has broad product mix 

The following list shows Toshiba's 
challenges: 

• Penetrate North Ani^can and European maikets 

• Develop local inv^tory, lead times, pricing, fail
ure analysis, technical support 

Hitachi 
The following list shows Hitachi's success 

factors: 

• Has good relationshq) with Nissan 

• Has tooad product mix 

The following list ^ows Hitachi's challenges: 

• Penetrate Ncaidi An^rican and European maikets 

• Beccone flexible to users' needs 

• Establish local mv^itory, lead times, pricing, 
failure analysis, technical support 

SGS-Thomson 
The following list shows SGS-Thomson's 

success factOTs: 

• Has power technologies 

• Has a joint vulture with Old Electric 
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• Is positioned weU geographically in Europe, 
Asia, and the United States 

• Is a quality siqjplier to Ford, Chrysler, and 
Marelli of Italy 

• Has a broad product mix for automotive 
applications 

The following list shows SGS-Thomson's 
challenges: 

• Maintain leadershq) in power IC markets 

• Praietrate deeper into non-European markets 

• Complete and deliver bridge drives, currendy 
under development 

Texas Instruments 
The following list shows Texas Instruments' 

success factors: 

• Has MCUs and ASICs 

• Has long design-in cycles and long product Ufe 
cycles 

• Has design joint ventures with automobile elec
tronics OEMs 

The following list shows Texas Instruments' 
challenges: 

• improve reliability 

• Create tighter specs, wider temperature ranges 

DATAQUEST CONCLUSIONS AND 
RECOMMENDATIONS 

Dataquest believes that projected new 
developments for automobiles such as navigation 
systems, cellular telephones combined with facsi
mile systems, and advanced st^eo systems wiU 
create greater opportunities for semiconductor 
suppliers in this application. The existing U.S.-
Jq}an Semiconductor Trade Arrangement, which 
is approaching its five-year time limit in July 1991, 
also has the Japanese Ministry of International 
Trade and Industry (MITI) placing increas
ing demand on Jiq)anese automobile manufac
turers to procure more foreign-manufactured 
semiconductors. 

The Japanese automobile and semiconductor 
manufacturers have not overlooked the opportuni
ties in both Europe and Southeast Asia. Both types 
of manufacturers have positioned manufacturing in 
these regions and have announced plans fen: more 
facilities to be installed during the early 1990s. The 
U.S. and European automobile and semiconductor 
manufacturers have the upper hand in Taiwan and 
South Korea, where the import of Japanese 
automobiles is stricdy forbidden. 

Because of the high visibility regarding the 
automotive trade deficit with Japan ($27.3 billion 
in 1988), Dataquest expects additional Jq)anese 
transplants to move to the United States and 
Europe. 

lone Ishii 
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This Research Bulletin is a monthly update 
that will monitor changes in the Ji^anese key 
electronics equipment markets. The intention of 
this publication is to present important tactical 
leading indictors in semiconductor business activi
ty. Hie sources for the gr^hs are the Jf^anese 

Ministry of International Trade and Industry 
(Mm) and the Ministry of Finance (MOF) (see 
Figures 1 through 4). The commentary and analysis 
are solely those of Dataquest. The data points for 
January and February 1990 have been restated in 
this issue. 

Figure 1 
Japanese Consumer Electronics Production 
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Figure 3 
Japanese Data Processing/Consumer Export 
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Rgure 2 
Japanese Data Processing Production 
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Rgure 4 
Japanese Consumer Inventory/Shipment 
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THE EQUIPMENT MARKETS 

Consumer Equipment Production 

Japanese consumer equipment production 
broke parity in March, widi a growth rate of 
1.5 percent, which is an improvement from 
February's revised negative 0.8 percent. VCR 
production is still sluggish; however, it has shown 
improvement in March, with a negative growth rate 
of S.O percent compared with a negative growth 
rate of 9.0 percent in February. March's production 
of videocameras was relatively flat, with an 
increase of 2.0 percent over the same month a year 
ago. '^deodisc playo: production maintained its 
strengtii, growing 112.0 percent in March and 
marking the third consecutive month of growth 
over 100.0 percent. 

Data Processing Equipment 
Production 

Data processing equipment production grew 
2.3 percent, a decline from February's revised fig
ure of 6.5 percent Growth was impacted by a 
dramatic deoease in electronic cash register (ECR) 
production. The March ^owth rate was a negative 
48.0 prax̂ ent compared wilh March 1989. Last year, 
the ECR manufacturers rushed to produce equip
ment that would meet users' dranands for incor-
poiating the new cons\inq)tion tax. Personal com
puter production and con^uter storage production 
wesQ stable in March, showing growth rates of 
19.0 percent and 12.0 percent, respectively, over 
the same month last year. 

EXPORTS 

March exports of consumer equipment grew 
9.7 percent, lowing an increase fix>m die February 
figure of 2.7 percent. Color TV exports showed a 

growth rate of 8.5 percent as a result of active 
export to the USSR and Poland. However, exports 
to the Republic of China declined by a negative 
74.0 percent E}q)orts of data processing equifonent 
showed continued str^igth, with a growth rate of 
25.4 percent over the same month a year ago. 

INVENTORY AND SHIPMENTS 

Consumer electronic equipment inventories 
declined by 4.8 perceot, compared with February's 
revised figure of 12.8 percent. Inventories of color 
TVs and VCRs decreased by 1.0 percent and 
23.0 percent, respectively. Videocamera invoitories 
also showed a negative growth rate of 23.0 percent; 
videocamera shipments grew 14.0 percent over the 
same month a year ago. \^deocamera shipments in 
March 1990 grew 20.0 percent over February 1990, 
which indicates recovery. The growth rates for 
color TVs and VCRs were 9.0 percent and 8.0 per
cent, respectively. 

DATAQUEST CONCLUSIONS 

As Dataquest has forecast in the past, the 
consumer equipnent industry is recovoing, with 
all indicators showing inqn'ovement in March, 
although it is not yet a full-fledged recovery. We 
believe diat the consumer segment wiU continue to 
grow toward the year's end. The data processing 
segment, with the active exports and domestic 
demand, will maintain its str^igth for the time 
being. 

Hideaki Nemoto 
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Research Newsletter 
WORLDWIDE APPLICATIONS MARKET: 
MILITARY/AEROSPACE SEGMENT 

INTRODUCTION 

Tim newsletter, which addresses the world
wide military/aerospace market, is the jBftfa in a 
six-newsletter series. The format of the previous 
newsletters {sesented the general success strategies 
and conunon difficulties that ^rply to semiconduc
tor manufacturers that supply products into a 
specific {plications area. Because the top five 
suppliers all are U.S. companies, Dataquest has 
added a discussion that focuses on the J^anese 
market as well as whoe the leading Ji^anese semi
conductor supplier, Mitsubishi, ranks. A list of the 
top five suppliers' successes and challenges fol
lows. Dataquest estimates that the worldwide mili
tary market was $2,268 million in 1989. Table 1 
presents the 1989 top five semiconductor vendors 
in the military/aerospace segment 

GENERAL SUCCESS FACTORS 
As mentioned, the top five suppliers are U.S. 

companies; the United St̂ Uies holds nearly 75 p«'-
cent of NATO countries' military and aerospace 
budgets. Because of the issue of national security, 

TABUE 1 
Top Five Semiconductor Vendors—1989 

Company 
Hauls 

Texas Instruments 

Motoiola 

National Semiconductor 

Advanced Micro Devices 

Market Share 
11.8% 

9.3% 

8.8% 

8.4% 

6.8% 
Sowee: Dataquest 

May 1990 

the U.S. Department of Defense (DOD) has in the 
past granted contracts only to companies that were 
classified as U.S. entities and met strict government 
cpntrols. During in the past few years, the U.S. 
govenmient has modified its regulations from 
purchasing only custom products to purchasing 
standard ot off-the-shelf devices. 

Most of die military product life cycles are 
longer than those of products in othra' application 
areas; therefore, companies that were cornfortably 
associated with the military enjoyed a dependable 
procurement contract for a longer period of time. In 
order to penetrate this often-bureaucratic organiza
tion to become a contractor, the United States had 
rather rigorous requirements on quality, delivery, 
citizenship, pricing, and design-in procedures. 
These strict qualifying processes have been 
changed to a "conomercialization" or off-the-shelf 
^yproach of supplying products to the military seg
ment. This change in procedure also opens the 
market to companies that did not previously siqyply 
products into this market. 

NASA has requested a 22 percent increase 
from its fiscal 1990 budget for its rejuvenated 
space shutde program; the increase would result in 
a $13.3 billion financial package. The future space 
stati(m project may be another growth oi^xntunity 
for intem^onal semiconductor suppliers because 
the project involves participation from Canada, 
Japan, Europe, and the Un^ed St^es. 

COMMON DIFRCULTIES 

In order to serve the complex military/ 
aerospace contracts, it is necessary for a company 
to develop a long-term relationship with most 
government agencies and abide within the 
parameters set by the government. Companies with 
existing relationships are fortunate in this regard; 
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however, companies that want to enta: into the 
military arena must be tenacious. This market was 
considered closed in the past by companies trying 
to win first-time contracts. It also is considered 
difficult to meet tight military specifications, which 
have became even tighter since the Challenger 
disaster. 

During the past few years, what with military 
cutbacks in U.S. defense spending, some com
panies have elected to drop out of the defense 
contract business. "Wiih. Eastern Europe and the 
USSR making steady modifications in Ifaeir politi
cal stance, it appears that the Cold War is malting, 
and the need for heavy defense may decline. This 
possible decline may be the only downside to 
perestroika. 

WHERE ARE THE JAPANESE? 

Mitsubishi is the tenth-ranked supplier to the 
worldwide military/aerospace segment and the 
leader in Japan's defense industry. Mitsubishi's suc
cess ia supplying products to U.S. defense con
tracts is largely because of its relation^p wkh 
Electronic Designs, Inc. (EDI). Another recent 
marriage for Mitsubishi is its joint venture relation
ship with West Germany's Daimler. Benz. The 
scope of this agreement includes aerospace 
projects, which will undoubtedly genoate stronger 
military and aerospace sales into the European 
market. 

Because the U.S. government has changed its 
position on purchasing generic products, it appears 
that the once-closed market is now open to foreign 
conq>ames as welL Mitsubishi has been allocated 
the Japanese portion of the joint development of 
the next-generation support fighter plane, which is 
code-named the FSX. Goieral Djmamics is the 
collaborating partner for the United States. 
Dataquest believes that these factors should help 
pull Mitsubishi to a higher ranking in the fiiture. 

Japan's military and aerospace pro^^ims are 
in the process of growing more aggressive than in 
the past Japanese defense sp^iding had been 
sli^tly under 1.0 percent of Jean's annual gross 
national product (GNP), but as of 1987 the budget 
was increased to a figure slightly above 1.0 percent 
of the GNP. This change in eutitude toward defense 
spending was influenced by the United States. The 
United States encouraged Japan to become more 
self-reliant concerning its Self-Defense Forces 
(SDF) when the rapid decline of die dollar against 

the yen made it extremely expensive for the United 
States to maintain military bases ia Jqian. Japan's 
1989 fiscal biKlget is an estimated 5.9 percent 
increase over 1988's budget, to ¥3.9 trillion 
($28 billion). 

The aerospace program is the other aspect of 
this application market. The 1988 Japanese 
aax>space budget was ¥850 billion ($6,538 rniUion) 
for aircraft production and space equipment sales. 
The Japanese aerospace program may be small 
compared with the United States, Britain, or 
France; however, its annual growth for the past 
10 years has been 9.3 percent con^ared with 
8.9 percent growth in Js^an's machinery industry 
and 5.8 percent fen: all manufacturing industries in 
J^an. • 

Starting in 1989, the Ministry of International 
Trade and Industry (Mill) is supporting research 
and development (R&D) for Japan's first sapesi-
sonic airplane. The initial development work will 
be done exclusively by Japan; however, foreign 
companies will be invited to participate in the later 
stages of the project, thus making it a joint interna
tional project. 

Jiqian's lai^est im>ject of the century is the 
Japan Expraiment Module (JEM), which has a 
budget of ¥4 triUicm ($30,769 million) and involves 
11 other nations, including the United States, 
Canada, and European countries. This space sts^on 
has trem^idous possibilities for all semiconductor 
si^pli^is. 

TOP FIVE VENDOR PROFILES 

Harris 

The following is a list of Hams' success 
factors: 

• Has good business ccnisolidation 

• Has a Ixottl product Iii» 

• Is well connected with its defense contracts 

• Is successful in gallium arsenide product 
develoini»nt for die military; however, peeds to 
learn to cross over to odber ^iplication areas 

• Acquired GE Solid State, GE's Microelectronics 
Allied Broadcast Equ^an^it 

• Ranked 43nl ovoall U.S. defense contractor 
in 1988 

• Is strong in sm^-power devices 
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• Has Strong radi^on-hardened (rad-hard) product 
line 

• Has good customer relations 

The following is a list of Harris' challoiges: 

• Maintain leadership in ASICs and rad-hard 
technolo^ 

• Manage migration to Qie "QML" and "SMD" 
system, additional c(Hn|>etition 

• Face decreased govemment support in R&D 
programs 

• Face drcline in U.S. engineering students 

Is the leader in solid-state radar technology, 
e.g., GaAs 

The following is a list of TI's challenges: 

Manage migration to new technologies such as 
ASICs, SRAMs, and DSPs 

Compete directly with Ford Aoospace on a 
low-cost seeker guidance system in 1992 

Face pressure from C(»igress for U.S. DOC to 
end TI's monopoly in specific areas 

Meet con^tition regarding the QML and SMD 
systems 

Texas Instruments (Tl) 

The following is a list of TI's success factors: 

• Has a broad product line 

• Is well connected with its defense contracts 

• Is investing in eiqjanding manufacturing facili
ties globally 

• Has joint venbires wilii Fujitsu, Hitachi, Kobe 
Steel, Mitsubishi, NHK, and Sharp 

• Is strong in bipolar logic ICs, linear devices, and 
memory products 

• Has a $112 million, five-year contract with 
Microelectronic Manufacturing Science and 
Technology 

• Has a 0.9 percent total U.S. military market 
share and is ranked 19 among defense contrac
tors in the United States 

• Had $12 billran in DOD ccmHacte during 1988 
fiscal year 

• Had about 34 percent of 1988 total conq>any 
business in dei&aae ctmtracts 

• Has military "team" relations witii General 
Dynamics, Lockheed, Martin Marietta, 
McDonnell Douglas, Northrop, Raytheon, 
and United Ibchnologies 

• Has I%ase I of contract fra: development and 
pToductitm of GaAs mkxocircuits (MIMIC chip) 
with U.S. defense ag«acy 

• Is tlK leader in (^oeiectionics, e.g., night imag
ing syst«ns 

Motorola 
The following is a list of Motorola's siKcess 

factors: 

• Has broad {axxiuct line 

• Was ranked number 42 in U.S. defease contracts 
in 1988 

• Was the leado: in discretes and MPUs (68000) 

The following is a Ust of Motcnrola's dialleages: 

• Manage migration to new technologies such as 
MCUs, MPUs, MPRs, SRAMs, DSP, and ASICs 

• Cope with conqwtition concerning QML and 
SMD systems 

National Semiconductor 
The following is a list of Naticmal Semicon

ductor's success factors: 

• Has a broad product line 

• Implemented a new VLSI division with 
Integrated Systems Group, Bnbedded Control 
Group, and Interface and Pca^hsaais Grotq) 

• Has a manufacturing location in Israel 

• Purchased Fairchild; won govexmi^it rai^nnt 

The following is a list of NatuMial Semicm-
ductor's challenges: 

m Manage migr^on to new tedmologies 

• Develop MPUs, ASICs, and ASSI^ 

• Maintain or increase mari»t ^uire fiom C^IL 
and SMD systems 
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Advanced Micro Devices (AIMD) 

The following is a list of AMD's success 
factors: 

• Has high-performance ch^s, PLDs 

• Merged with Monolithic Memories 

• Has a strong bipolar logic and memories 
position 

The following is a list of AMD's challenges: 

a Manage migration to new technologies 

• Integrate digital imaging and sonar satellite 

• Integrate CMOS PLDs and programmable gate 
arrays 

• Deal with stronger competiti<ni due to QML and 
SMD systems 

• Develop position with ASSPs, FDDIs, and 
MPUs 

DATAQUEST CONCLUSIONS AND 
RECOMMENDATIONS 

Dataquest forecasts diat the worldwide mili
tary applications segment will grow 71 percent 

from 1989 to 1994. The European regional market 
is projected to have the largest growth; U is forecast 
to grow 108 percent from 1989 to 1994. The Rest 
of World (ROW) region is projected to grow 
83 percent in the same time frame, and the Nordi 
American maikst is forecast to grow a conservative 
59 p«cent 

Dataquest believes that the Js^anese satellite 
program and its other ambitious military programs, 
such as mining the moon and developing a super
sonic airplane, will increase J^)an's military and 
aoospace spending significantly. Wiih the recent 
United States and J^an Accord, which was signed 
on April 3, 1990, opportunities for iitfemadonal 
semiconductor suppliers to bid on Jiq}anese satellite 
projects have opened up. Joint international 
projects, such as the space station iHX>ject and joint 
communication satellite launches, also create 
opportunities fen: international semiconductor sup
pliers to move into die military and aeroq>{u;e 
markets. Dataquest believes that the joint space 
projects will provide major opportunities worth 
pursuing fen: the semiconductor vendor. 

lone Ishii 
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Research Newsletter 
BUSINESS OPPORTUNITIES IN JAPANESE AEROSPACE 

INTRODUCTION 

On April 3, 1990, U.S. and Japanese govern
ment trade negotiators announced the signing of an 
accord, which could create opportunities for U.S. 
and other nations' aerospace firms to bid on 
Ji^anese satellite projects. The satellites affected 
by this accord include Japanese government 
projects, CS-4, communications, and weather satel
lites, which previously had been barred from non-
Js^anese bidding. The satellite agreement follows 
similar accords for expanding sales of American-
made telecommunications equipment in the 
J{qpanese market and removing restrictions on the 
sales of U.S.-made supercomputers to Jq)anese 
universities and other government sectors. 

This newsletter discusses government and 
private-sector sateUite projects in Japan. The new 
opportunities this accord creates for semiconductor 
manufacturers are presented. Information about 
what organizations to contact concerning these and 
other aerospace opportimities also is provide 
herein. 

JAPANESE SATELLITE PROJECTS 

Background 

The Japanese aerospace agencies consist of 
two major companies: Institute of Space and 
Astronautical Science (ISAS) and the National 
Space Development Agency (NASDA), which 
develops aU Japan's commercial satellites and 
launch vehicles. Government funding for the over
all Japanese space program was $1.1 billion 
(¥140 billion) in 1988 and is projected to grow to 
$2.4 billion (¥300 billion) by 1999. These agencies 
have been responsible for launching an average of 
one satellite per year since 1970 and have plans to 
increase the number of launches to four annually. 

Using the only available comparison statistics, 
which date back to 1986, the Japanese space 
budget was ¥117 billion ($700.6 miUion), com
pared with the U.S. space budget of ¥1,192 billion 
($7,137.7 million). Table 1 lists the Japanese histor
ical sateUite launches, as well as scheduled future 
launches. 

As a precursor to the new U.S. and Japanese 
accord, the Japanese negotiating delegation 
announced in late March that the Jt^anese govem-
ment would scrap its plans to develop the highly 
controversial CS-4 satellite. The United States had 
claimed that the CS-4 satellite could not be totally 
a research and development (R&D) effort, as the 
Japanese claimed, because Nippon Telegraph and 
Telephone (NTT) was funding 75 perc^it of the 
development costs. The United States claimed that 
this huge investment by NTT qualified the CS-4 to 
be classified as a commercial, not a research, 
effort. 

The CS-4 now will be broken out into two 
separate projects. The &st wiU be a completely 
research-oriented sateUite, the Experimental Data 
Relay Tracking SateUite (EDRTS), which wUl be 
wholly funded by NASDA. The earliest the 
EDRTS is expected to be launched is 1995 at an 
estimated cost of ¥65 biUion ($406 million). Ilie 
major leading Japanese satellite developers 
(Mitsubishi Electric, NEC, and Toshiba) are 
expected to continue their involvement in this 
project. 

The second project wiU be a commercial 
communications satelUte, which wUl be open to 
international competition such as the United States' 
Hughes Aircraft, General Electric, and Ford 
Aerospace. Because of the pressure, NTT, the origi
nal financial supporter, could puU out of this por
tion of (he CS-4 project. If NTT does puU out, the 
door would open up even wider for foreign bids. 
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BUSINESS OPPORTUNITIES IN JAPANESE AEROSPACE 

TABLE 1 
Japanese Satellites Launched 

Satellite 

GMS 

CS 

BS 
GMS-2 

CS-2 

BS-2 

GMS-3 

CS-3 

GMS^ 

Muses-A 

Geotail 

Solar-A 

BS-3B 

ERS-1 

HESP-1 

ETS-6 

H-2 

Astro-D 

GMS-5 

ADEOS 

BS-3a 

H-2 

JEM 

H-2 
N/A - Not Available 
CS = Comnnuiicatioiis satellite 
BS = Broadcasting satellite 
GMS = Geostationary metiologica 

Launch 

Jul. 1977 

Dec. 1977 

Apr. 1978 

Aug. 1981 

Feb. 1983 

Jan. 1984 

Aug. 1984 

Feb. 1988 

Nov. 1989 

Jan. 1990 

1991 

1991 

1991 

1991 

1992 

1992 

1993 

1993 
1994 

1994 

Mid-1990 

Mid-1990 

Mid-1990 

Mid-1990 

1 satellite 

Main Contractor 

Historical Launches 

NEC 

Mitsubishi 

Toshiba 

NEC 

Mitsubishi 

Toshiba 

NEC 

Mitsubishi 

NEC 

IS AS 

Future Launches 

N/A 

ISAS-sponsoied 

NEC/GE 

NEC/Mitsubishi 

ISAS-sponsored 

Mitsubishi 

N/A 

ISAS 

NEC/Hughes 

N/A 

NEC/GE 

N/A 

NASDA 

Mitsubishi 

Comments 

N/A • 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Moon Probe 

Geophysical research 

Solar observer 

Sister to BS-3A 

Aperture radar 

Solar physics 

Engineering test, H-2 

Space flyer unit 

X-ray observer, M-3S-2 

H-2, weather satellite 

Earth observation 

Color TV—3 channels 

Venus probe 

Space station module 

Hope, spaceplane 
Source: JqKm Scjeoce and Technology Agency, 

1988 Statistics 
Dataqoest 
April 1990 

What It Means for Semiconductor 
Companies 

Dataquest estimates that each satellite con
tains $40 million worth of electronic equipment 
and each launch system contains $12 million. Of 
this figwe, 3.8 percent of both the satellite contents 
and launch equipment are semiconductors. Each 
launch wiU require a little less than $2 million 
worth of semiconductors, bringing the cost of the 

expected four Japanese launches a year almost up 
to $8 million. This figure, of course, does not 
include the ground equqnnent required to monitor 
all satellite activities. 

Semiconductor suppliers with contracts and/or 
close relationships with U.S. or European aero
space companies that are already well aligned 
with Japanese firms active in the commercial 
satellite business clearly are in a key position for 
additional sales opportunities. Firms that specialize 
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BUSINESS OPPORTUNITIES IN JAPANESE AEROSPACE 

in radiation-hardened (rad-hard) semiconductor 
technologies would have a particularly strong 
advantage with aerospace firms. The top 10 semi
conductor suppliers to the military (including 
aerospace) are listed in Table 2. Dataquest esti
mates that the miUtaiy/aerospace worldwide semi
conductor market in 1989 was $2,268 million. 

Companies to Contact 
The semiconductor suppliers in Table 2 

clearly are in an advantageous position. But with 
the opportunity to supply semiconductors to die 
newly opened Japanese satellite market, suppliers 
need to know the qjpropriate party to contact in 
order to make their efforts worthwhile. Dataquest 
recommends that conq)anies interested in following 
up on this subject contact any of the following 
organizations: 

• American Electronics Association, Santa Qara, 
California 

• British Aerospace, London, England 

• Department of Commerce, Aerospace Policy and 
Analysis, Washington, D.C. 

• Electronic hidustry Association, Tokyo, Japan 

• European Space Agency, Paris, France 

• hitemational Semiconductor Cooperation Center 
(INSEC), Tokyo, Japan 

• J^an External Trade Organization, New York, 
New York, and Tokyo, Japan 

• Matra Espace, Paris, France 

• Semiconductor Industry Association, Cupertino, 
California 

TABLE 2 
Top 10 Semiconductor Suppliers Worldwide 
Military/Aerospace Applications 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 

Company 

Harris 

Texas Ihstniments 

Motorola 

National SemiccMiductor 

Advanced Micro Devices 

LSI Logic 

SGS-Thomson 

Philips 

hitel 

Mitsubishi 

Source: Dataquest 
April 1990 

DATAQUEST CONCLUSIONS 

Dataquest beUeves that more accords involv
ing the satellite market will be made, especially 
because the deadline for these talks is June 19, 
1990. Another q>proaching deadline is that of the 
U.S.-Japan Semiconductor Trade Arrangement, 
which is scheduled to expire in July 1991. The U.S. 
government may propose a renewal to the five-year 
trade agreement because of pressure from semicon
ductor manufacturers that want either to renegotiate 
to bring the market share level up to the 20 percent 
goal or designate Japan as an unfair trader. 
(Dataquest estimates that the United States had 
9.7 percent of the Japanese market in 1988.) 
Japanese officials, however, have responded 
through a trade joumal that they would reject a 
renewal proposal. 

lone Ishii 
Greg Sheppard 
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Research Newsletter 
WORLDWIDE APPLICATIONS MARKET: CONSUMER SEGMENT 

INTRODUCTION 

This newsletter is Dataquest's fourth in a 
series of six on the worldwide applications market. 
This installment focuses on the worldwide con
sumer segment and the general success strategies 
and common difficulties that semiconductor ven
dors may share in this market. Dataquest esti
mates that the worldwide consumer market was 
$10,999 million in 1989. The consumer segment 
ranked second of the six categories covored by 
these newsletters; it follows the data processing 
segment, which was $25,763 million in 1989. 
Table 1 presents the top five semiconductor 
manufacturers in the consume application seg
ment. An outline of the top five companies spears 
later in this newsletter. 

GENERAL SUCCESS FACTORS 
Japanese firms, which have dominated the 

consumer market for nearly two decades, share the 
same success formula. Perhaps the key success 
factor for the top five semiconductor suppliers con
cerns their internal consumer electronics divisions' 
ability to master the flowchart shown in Figiire 1. 

TABLE 1 
Top Five Semiconductor Vendors 

Company 

Toshiba 

NEC 

Matsushita 

Hitachi 

Mitsubishi 

Market Share 
10.8% 

10.3% 

9.9% 

8.1% 

7.8% 
Source: Dalaquest 

Apnl 1990 

COMMON DIFFICULTIES 

Recently, Matsushita, Pioneer, Sony, and 
Toshiba recalled hundreds of thousands of color 
TVs and computers from the Japanese market 
because of sudden smoking and other defects. The 
firms stated that "imperfect quality controls in 
relationship to the speed of technological advan
ces" caused the increase of failure rates in these 
items. The Ministry of International Trade and 
Industry (Mill) quickly instructed the Electronics 
Industry Association of Japan (EIAJ) to establish 
an ad hoc committee to develop tighter safety 
standards on television sets, computers, and high-
voltage circuits. These standards then need to be 
voluntarily adopted by the 11 Japanese manufac
turers associated with television production, as well 
as by computer manufacturers.': The committee is 
also responsible for establishing procedures to han
dle the reported defects. This committee's efforts 
may curtail the failure rates. 

Dataquest has observed continual strong com
petition from European and South Korean semicon
ductor suppliers. Philips ranked as the seventh-
largest siq>plier into the consumer electronics seg
ment. Samsung was estimated to be the tenth 
largest worldwide supplier of semiconductors into 
the consiuner segment in 1989. Even with Japan's 
strong domination of this product category, compe
tition from European and South Korean suppliers is 
expected to increase. 

Challenges that may affect all suppliers in this 
product segment include the development of high-
definition television (HDTV) and digital/audio sys
tems and the evolution of communication systems 
and data processing products into consumer items. 
A common obstacle is the lack of international 
standards for all products. 
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FIGURE 1 
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TOP FIVE VENDOR ANALYSIS 

Of the top five vendors, Toshiba, NEC, 
Hitachi, and Mitsubishi have been highlighted 
extensively in previous newsletters in this series. 
Figure 1 q)plies to the top five suppliers in this 
segment, as well as any other Japanese suppUer. 
Therefore, only issues that are unique to a specific 
company will be listed in the following outline. 
Matsushita, however, wiU be outlined in more 
detail because this is the first time it has been listed 
as a top five suppUer in this series. 

Matsushita 
The following list shows Matsushita's success 

factors: 

• Has strong international presence 

• Involved in joint ventures with Actel, Siemens, 
and Weitek 

• Eams the largest profits in VCR category 

• Has 50 overseas manufacturing subsidiaries and 
36 sales companies worldwide 

• Has well-known product names: National, 
Panasonic, Quasar, and Technics 

The following list shows Matsushita's 
challenges: 

• Needs to increase domestic market share 

• Is slow to embrace new design methods 

• Has TV picture tube manufacturing site in 
Beijing, China 

Hitachi 

The following is a list of Hitachi's challenges: 

• Has strong interest in joint ventures with China 

• Has largest market share in China's electronic 
appliance market 

- Due to current political situation, market 
share and investment in jeopardy 

Mitsubishi 

Mitsubishi has the following success factors: 

• World leader in video technology 

• World leader in large-scale televisions 
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DATAQUEST CONCLUSIONS 

While consumers enjoy the latest "new toy," 
research teams around the world are working to 
develop the next gimmick to entertain them. 
Products that were introduced recendy or are due 
soon include color and portable facsimile 
machines, digital audio tape (DAT) players and 
Dolby S audio systems, 120-inch big-screen moni
tors for televisions, audio and video bonding 
(again), colored liquid crystal displays (LCDs) in 
portable televisions, personal videos, and front and 
rear projection televisions. 

In the long term, Dataquest forecasts that the 
strongest growth in semiconductor consumption 

will occur in Europe (221 percent growth in 1994 
over 1989), primarily because of the anticipated 
impact of tiie European Commxmity's (EC) \imfica-
tion at the end of 1992. The other geographic area 
that has been projected to grow substantially is the 
Rest of World (ROW) region, with 140 percent 
growth in 1994 over 1989. This growth could be 
attributed to the large amount of consumer elec
tronic product manufacturing being performed in or 
moved to the Far East. On a worldwide basis, the 
consumer segment is anticipated to increase its 
semiconductor consumption by 91 percent from 
1989 to 1994. 

lone Ishii 
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Research Bulletin 
JSAMONITOR 

This Research Bulletin is a monthly update 
that monitors changes in the key Japanese elec
tronic equipment markets. The intention of this 
publication is to present important tactical leading 
indicators in semiconductor business activity. The 

sources for the graphs are the Japanese Ministry of 
International Trade and Industry (MTTI) and the 
Ministry of Finance (MOF) (see Figures 1 through 
4). The commentary and analysis are solely those 
of Dataquest. 

Figure 1 

Japanese Consumer Electronics Production 
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Figure 3 

Japanese Data Processing/Consumer Export 
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Figure 2 

Japanese Data Processing Production 
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Figure 4 

Japanese Consumer inventory/Shipment 
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JSAMONITOR 

THE EQUIPMENT MARKETS 

Consumer Equipment Production 
Japanese consumer equipment production 

improved in February, with a positive growth rate 
of 6.1 percent over the same month a year ago. As 
Dataquest forecast in our last JSAMonitor, color 
TV production gained momentum, growing 17 per
cent. VCR production showed an improvement 
with a negative growth rate of 1 percent compared 
with a negative 8 percent in January. February 
production of videocameras was nearly flat, with a 
growth rate of 2 percent compared with 3 percent 
in January. 

Data Processing Equipment 
Production 

Data processing production was down slight
ly, with a growth rate of 6.5 percent compared with 
die January figure of 6.8 percent. Personal com
puter production maintained its strength, growing 
35 percent over the same month a year ago. Com
puter storage production continues to grow at the 
high rate of 22 percent. Dataquest estimates that 
optical disk drive production is becoming full-
fledged. I/O device production is stable, showing a 
growth rate of 8 percent over the same month a 
year ago. Japanese word processor production 
declined sharply at a rate of negative 16 percent. 

January figure of 10.8 percent. Color TVs and 
VCRs, both of which are main products in the 
consumer exports area, showed export rates of 
2.2 percent and negative 3.0 percent, respec
tively. Exports of data processing equipment 
showed continued growth and increased 26.2 per
cent over the same month a year ago. 

INVENTORY/SHIPMENTS 

Consumer electronics inventories increased 
slighfly by 20.5 percent, compared with the January 
figure of 19.5 percent. In contrast, shipments 
declined to 6.7 percent from 8.7 percent in January. 
Videocamera shipments are recovering gradually, 
showing a positive growth rate of 15 percent, while 
inventory declined 10 percent over the same month 
a year ago. 

DATAQUEST CONCLUSIONS 

Dataquest believes that consumer electronics 
production has started to recover. Not only are 
consumers bujnng more than in the past, but the 
outlook of a weaker yen may encourage consumer 
equipment e}q)orts. The data processing segment 
maintains its strength. We believe that this area will 
continue to maintain its stability throughout the 
year. 

Hideaki Nemoto 

EXPORTS 

February exports of consumer equipment 
grew 2.7 percent, showing a decline from the 
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Research Newsletter 
WORLDWIDE APPLICATIONS MARKET: INDUSTRIAL SEGMENT 

INTRODUCTION 

This newsletter is third in a six-part series on 
the worldwide applications markets. The preceding 
newsletters discussed data processing and commu
nications. The purpose of this series is to present 
the general success strategies and common difficul
ties of semiconductor vendors in a specific applica
tion market. The information herein is applicable 
not only to the top firms, but to most firms that 
participate in each segment. An outline of the top 
five companies lists each company's success fac
tors and challenges, which are required in order to 
maintain or improve its position in each specific 
application market. 

Dataquest has estimated that the worldwide 
industrial segment was $6,436 rmllion in 1989. 
Table 1 presents the top five semiconductor 
manufacturers in the industrial applications market. 

TABLE 1 
Top Five Semiconductor Vendors 

Company 
Motorola 

Toshiba 

Hitachi 

Mitsubishi 

NEC 

Market Share 
11.9% 

8.0% 

6.1% 

5.8% 

5.4% 
Souice: Dataquest 

April 1990 

GENERAL SUCCESS FACTORS 

Dataquest currendy projects that the industrial 
applications consumption of semiconductors will 
decline on a worldwide basis during 1990. The 
projections show that 1990 consumption will 

decline slightly to 3 percent or $6,269 million firom 
the 1989 estimate of $6,436 million. The geo
graphic regions that are expected to decline in 1990 
are North America and Ji^an by 8 percoit and 
5 percent, respectively. Both the European and Rest 
of World (ROW) regions are forecast to grow 
5 percent in 1990. 

In the long term, Dataquest forecasts that 
worldwide industrial consumption of semiconduc
tors will grow 90 percent fi'om 1989 to 1994 (to 
$12,231 miUion in 1994). The end use that appears 
to be the driving force behind this projected con
sumption is manufacturing systems. Within this 
area, the use of robots is expected to pick up 
momentum that started in 1989. Robots have been 
used in manufacturing for many years, but have yet 
to become widely accepted except for Japanese 
manufacturing. 

Other applications that are projected to con
tribute to semiconductor consumption include secu
rity and energy management systems, instrumenta
tion (e.g., meter units, measuring instruments, and 
industrial units), medical equipment, civil aero
space equipment (e.g., flight simulators), and vend
ing machines. Dataquest anticipates that semicon
ductor consumption in vending machines will 
increase during the next few years, because vend
ing machines are used for a wide variety of 
products. 

COMMON DIFFICULTIES 

The common challenges faced by the top five 
companies and other suppUers in this category are 
similar to those already mentioned in the two 
previous newsletters: selling price erosion, possible 
product allocation programs, the U.S./J^an trade 
deficit, and the strengthening of the U.S. doUar, 
which could aSect product export and import. 
Another subject of concem, mainly for the top 
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companies, could be the increasing presence of the 
newly industrialized economies (NIEs) within the 
industrial market. 

TOP FIVE VENDOR ANALYSIS 

The analysis briefly hsts the strengths and 
weaknesses of the top five semiconductor suppliers 
in the industrial applications segment. Dataquest 
provides only those factors that contribute to the 
success or are challenges within this application. 
We recommend that references be made to previous 
and future newsletters for a general, but complete 
list of specific companies' strengths and challenges. 

Motorola 
The following is a list of Motorola's success 

factors: 

• Power ICs 

• Largest U.S. semiconductor manufacturer 

• Broad product base 

• Dedicated Industrial Electronics Group 

• Strategic alliance with Toshiba (the number 1 
worldwide supplier) concerning memory 
products 

• Current customer service strategy thrust 

• Vertically iategrated 

• Rapid establishment of international manufactur
ing facilities 

The following is a list of Motorola's 
challenges: 

• Maintaia position 

• Penetrate other iatemational markets 

• Challenge legal ruling on Hitachi/Motorola 
68030 case 

• Develop stronger position in Japanese market 

Toshiba 
The following lists Toshiba's success factors: 

• Power supplies 

• Power plants with GE, J^anese power plant 
leader 

WORLDWIDE APPUCATIONS MARKET: INDUSTRIAL SEGMENT 

• Medical equipment manufacturer, leader 

• Use of robotics and automated equipment 

• "E&E Concept," electronics and energy credo 
to create energy-efficient technologies 

• Qose business relationship with IsMkawajima-
Harima Heavy Industries (IHI) 

The following Usts Toshiba's challenges: 

• Overcome negative reputation from selling null
ing equipment into USSR 

• Maintain position 

• Overcome weakening demand for new power 
facilities 

• Needs to strengthen product areas other than 
IC memories 

Hitachi 

The following is a list of Hitachi's success 
factors: 

• Power supplies 

• Heavy iudustries division— f̂irst in Japan for 
electric machinery companies and electronics 
manufacturing 

• Computer automatic engineering for automotive 
line 

• Power plants 

• Use of robotics and automated equipment 

• Four new international R&D labs in Cambridge, 
the United Kingdom; University of Dublin, 
Ireland; and Detroit, Michigan and San Jose, 
CaUfoniia in the United States 

The following is a list of Hitachi's challenges: 

• Move outside family 

• Maintain and/or improve position 

• Continue to expand global operations and local
ize production, marketing, and designs 

i 
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Decrease export ratio and expand overseas 
manufacturing 

Has heavy investment in C!hina; current political 
instability could jeopardize investment 

Expand product mix 

Challenge ruling on 68030 with Motorola 
lawsuit 

Mitsubishi 
The following lists Mitsubishi's success 

factors: 

• Heavy industries division 

• Power suppHes 

• Power plants 

• Joint venture with Daimler-Benz 

• Computer automatic engineering for automobiles 

• Use of robotics and .automated equipment 

• Numerous alliances/agreements with companies 
such as General Electric, Intel, LSI Logic, 
National Semiconductor, and Texas Instruments 

• World leader in sophisticated video technology 
including radar scopes, video displays for aero
space, and defense appUcations 

• Increased microcontroller production, specifi
cally for industrial use 

• 16-bit single-chip MCU and 3700 series 

The following Usts Mitsubishi's challenges: 

• Move outside family 

• Penetrate offshore markets 

Maintain and/or improve position 

Improve product mix 

NEC 
The following is a Ust of NEC's success 

factors: 

• Power supplies 

• Long-time user of robotics and automated equip
ment 

• Expanded V series microprocessor 

The following is a list of NEC's challenges: 

• Maintain and/or improve position 

• Localize products and services to other markets 

• Regain first-place memory suppUer position 

DATAQUEST CONCLUSIONS AND 
RECOMMENDATIONS 

Dataquest believes that the industrial applica
tions market has future opportunities, even with the 
projected slight decline in semiconductor consump
tion in 1990. Companies that compete in this mar
ket should be encouraged by the 90 percent growth 
projected from 1989 to 1994. The political 
improvements in Eastern European and China 
could mean sudden industrial demands made on 
those fortunate firms that are semiconductor suppli
ers and have close relationships with companies 
focused on industrial equipment. 

The appUcation area to be discussed in the 
fourth newsletter of the series, which is due next 
week, wUl be the consumer segment. 

lone Ishii 
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Research Newsletter 
WORLDWIDE APPLICATIONS MARKET: COMMUNICATIONS SEGMENT 

INTRODUCTION 

This newsletter is the second in a six-part 
series on the worldwide applications markets. The 
first newsletter dealt with the Data Processing 
applications market. The purpose of this series is to 
present the general success strategies and common 
difficulties of semiconductor vendors in a specific 
application market. This information is applicable 
to most of the firms that participate in each seg
ment. Each newsletter includes an analysis of each 
of the top five semiconductor manufacturers in the 
market; the analysis lists each company's success 
factors and the challenges it faces to maintain or 
improve its position in the market. Dataquest esti
mated that the worldwide communications segment 
was $8,387 million in 1989. Table 1 presents the 
top five semiconductor manufacturers in the com
munications application segment. 

TABLE 1 
Top Five Semiconductor Vendors 

Company 

NEC 

Motorola 

Toshiba 

Fujitsu 

AT&T 

Market Share 

11.2% 

9.6% 

7.9% 

7.9% 

7.6% 

Souice: Dataquest 
April 1990 

GENERAL SUCCESS FACTORS 

The worldwide communications segment of 
semiconductor consumption is forecast by Data-
quest to grow 106 percent between 1989 and 1994, 
bringing the forecast figure to $17,257 miUion in 

1994. Most of the growth is expected to occur in 
the Rest of World (ROW) geographic area, which 
has a projected growth rate of 162 percent between 
1989 and 1994. However, all regions of the world 
are forecast to have growth rates of between 73 and 
162 percent for the stated time frame. 

Dataquest beUeves that some of the main 
reasons for such strong growth are because of 
advances in the broadcast television satellite busi
ness, sophisticated telephone systems, expanded 
functions in facsimile machine developments and 
broader acceptance of this product, the fact that 
ISDN will become operational approximately in the 
mid-1990s, greater use of local area networks 
(LANs), and modems as standard features rather 
than optional items. Other growth possibilities 
include interactive void response systems, fax 
store-and-forward systems. E-mail services, paging 
services, and satellite earth station equipment 

Dataquest estimated that the Japanese market 
consumed $3,111 miUion in semiconductor devices, 
while the North American market consumed 
$2,549 million in semiconductor products. 

COMMON DIFFICULTIES 

Problems that may affect aU semiconductor 
firms that supply products to manufacturers in this 
appUcation area include the Federal Communica
tions Commission regulations regarding cordless 
telephone security codes. It is anticipated that the 
FCC win demand standardizing of security codes 
perhaps within this year. 

For Japanese manufacturers, the ciurent and 
possibly continuing weakening of the Japanese yen 
could curtail dramatic investments into non-
Japanese countries. The strengthening of the yen 
had a positive impact on Japanese investments 
from mid-1985 until now. 
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TOP FIVE VENDOR ANALYSIS 

NEC 

The following lists NEC's success factors: 

• Member of Japanese NTT family 

• Supplier to satellite program and defense con
tracts 

• Corporate motto "C&C Strategy"—com
munications and computers strategy 

• Original product line in conununications with 
AT&T 

• Vertically integrated 

• Strong manufacturing process 

• Member of Japanese industrial group, Sumitomo 
"keiretsu," for financing 

• Largest producer of communications equipment 
in Japan 

• Long history (since 1899) as manufacturer of 
telephone sets and switchboards 

The following lists NEC's challenges: 

• Integration of C&C concept 

• "Consumerization" of cellular telephone 

• Coping in European, Latin American, and Asian 
markets 

• Assimilating the breakup of Japan's NTT, vying 
for position 

• Implement faster decision-making policies 

• Improve mass-marketing skills 

Motorola 

The following lists Motorola's success 
factors: 

• Communications systems experience 

• Leader in cellular telephone business 

• Worldwide name recognition 

• Overseas cellular telephone manufacturing plant 
(Scotland) 

• Current emphasis on analog products in order to 
target ISDN 

WORLDWIDE APPUCATIONS MARKET: COMMUNICATIONS SEGMENT 

• Vertically integrated 

• Toshiba alliance regarding memory products 

The following Usts Motorola's challenges: 

• Overcoming foreign policies outside of United 
States 

• "Consumerization" of cellular telephone 

• Strong domestic competition 

• Juggling its technology exchange with Toshiba 
without jeopardizing its prominent position in 
the microprocessor maiket 

• Investment in semiconductors and mobile radio 
equipment facilities in Tianjian, China, currently 
questionable because of political unrest 

Toshiba 
The following Usts Toshiba's success factors: 

• Successful penetration of foreign markets 

• Strengtiiening ties wifli AT&T 

• Vertically integrated 

• Alliance with Motorola for microprocessor 
technology 

The following lists Toshiba's challenges: 

• Improve penetration of domestic market 

• Vie for position what with breakup of NTT in 
Japan 

• Develop with European, Latin Americas, and 
Asian communications poUcies 

Fujitsu 

The following lists Fujitsu's success factors: 

• Member of Jq)an's NTT family 

• Has reputation for its high-quality product line 

• Has active overseas operations 

• Vertically integrated 

• Original products (since 1935); was manufac
turer of automatic telephone exchange and 
related telephone equipment 

• GTE Communication Systems corporate joint 
venture 

< 
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WORLDWIDE APPLICATIONS MARKET: COMMUNICATIONS SEGMENT 

The following lists Fujitsu's challenges: 

• Broaden product line 

• Overcome European, Latin American, and Asian 
market differences 

• Assimilate with the breakup of Japan's NTT, vie 
for position 

AT&T 

The following lists AT&T's success factors: 

• Knowledge and experience with communica
tions systems 

• Substantial cash flow because of brand recogni
tion in long-distance market 

• Vertical integration 

• Recent alliances with semiconductor firms 

• Developed UNIX systems 

• Numerous joint ventures with many international 
telephone firms 

The followng lists AT&T's challenges: 

• Provide user-friendly ASIC design tools 

• Competing in the merchant semiconductor 
market 

• Maximizing efficiency 

DATAQUEST CONCLUSIONS AND 
RECOMMENDATIONS 

As is true with many of the applications areas 
in the future, Dataquest believes that more products 
wiU overlap; for instance, in the communications 
and data processing fields LANs and facsimile 
machines wiU overlap. 

Dataquest also believes that more regulatory 
issues firom all countries' communications agencies 
wiU surface, causing delays and confusion during 
the development of products such as ISDN and 
broadcast satellite television. We recommend the 
European Community unification at the end of 
1992 as an example of opportunities and challenges 
for foreign suppliers. 

The next newsletter in this series will discuss 
the worldwide industrial segment. 

lone Ishii 
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Research Newsletter 
WORLDWIDE APPLICATIONS MARKET: DATA PROCESSING SEGMENT 

INTRODUCTION 
Dataquest will present a six-newsletter series 

on the worldwide application nnarket Tliis news
letter is die first, with the remaining five following 
sequentially within a week of the previous issue. 
The purpose of this series is to provide the general 
success strategies and common difficulties for 
semiconductor vendors that compete in each appU-
cation area. This information iqiplies to all firms 
that participate in each application segment. An 
in-depth company analysis of each of the top five 
semiconductor manufacturers, which lists the com
pany's success factors and challenges, is included 
in this newsletter. Dataquest estimates the total 
worldwide data processing semiconductor con
sumption for 1989 to be $25,763 million. Table 1 
lists the top five semiconductor vendors for data 
processing for 1989. 

TABLE 1 
Top Five Semiconductor Vendors 

Company 

NEC 

Toshiba 

Hitachi 

Fujitsu 

Intel 

Marltet Share 

9.3% 

8.6% 

7.5% 

7.3% 

7.0% 
Souice: Dataquest 

Match 1990 

GENERAL SUCCESS FACTORS 
Most of the top companies participating in 

this application segment benefit from company and 
consumer demands for constant upgrades for better 
and more advanced data processing systems. The 

rising performance/price ratios also provide addi
tional growth incentive. This area has been 
projected to continue to grow worldwide, mainly 
due to the technological advances that drive this 
market. Companies that manufacture semiconduc
tors with larger memory capacities and faster 
processing times may sustain, if not increase, their 
market share positions worldwide. Firms that either 
manufacture computer systems or are aligned with 
computer system firms also will benefit, because 
joint product development will give the semicon
ductor manufacturer an edge over firms that are not 
as fortunately positioned. With the dramatic 
changes in personal computer systems, Japanese 
companies appear to have an edge because most 
U.S. firms lack expertise in the miniaturization 
process. 

COMMON DIFFICULTIES 

Worldwide barriers for all firms participating 
in the data processing segment include the lack of 
international standards for data processing. The 
U.S. and Japan trade deficit wiU always cause 
difficulties for Japanese firms, whereas the SIA 
Trade Agreement may aid U.S. and European firms 
that sell semiconductors into the Japanese market. 
(The Japanese data processing segment is forecast 
to grow to $80,505 million by 1994, an anticipated 
40 percent growth over 1989.) 

Another area to monitor in this and all appli
cation segments is that of avenge selling prices 
(ASPs) for all products, especially DRAMs. Data-
quest has recently seen prices stabilizdng due to 
cutbacks made in late December 1989 and early 
January 1990. The possible downside to this pric
ing control maneuver is expected to have an efifect 
on product availability, which could result in longer 
lead times, product allocation programs, and double 
bookings by nervous buyers. 
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WORLDWIDE APPLICATIONS MARKET: DATA PROCESSING SEGMENT 
i 
4 TOP FIVE VENDOR ANALYSIS 

The following paragraphs provide the reader 
with a brief list of strengths and weakness for each 
of the top five semiconductor manufacturers. 

NEC Analysis 

The following is a list of NEC's success 
factors: 

• V series CMOS, V20A'̂ 30A^33 in laptop 

• Strong microprocessor product line 

• Ability to attract high caliber of personnel 

• Strong presence in memory market at number 
two 

• Strong J^anese market presence—^56 percent of 
PC market share in its home market 

• Strong manufacturing process (applies to aU of 
NEC) 

• Historical relationship with AT&T and ongoing 
venture agreement 

• Strong vertical integration 

• Member of Japanese industrial group, Sumitomo 
"keiretsu," for financing 

• "C&C Strategy"—Communications and com
puters strategy 

The following is a list of NEC's challenges: 

• Increase offshore revenue 

• Increase penetration into U.S. microcpmponent 
market 

• Increase offshore PC sales 

• Broaden product line in microprocessors 

• Improve mass marketing skills 

• Improve faster decision-making policies 

Toshiba Analysis 

The following lists Toshiba's success factors: 

• Laptop and notebook PCs (23.8 percent of 
portable market); is currentiy expanding lap
top production into the United States 

• Is number one ranked memory supplier 

• Has good strategic intemational marketing 

• Has cooperative activity with General Electric in 
the United States, Siemens in West Germany, 
Olivetti in Italy 

• Is strengthening ties with AT&T 

• Has vertical integration 

• Entered a joint venture with Motorola (68000 
family) 

The following Usts Toshiba's challenges: 

• Maintain DRAM leadership 

• Develop domestic market 

Hitachi Analysis 

The foUowing is a list of Hitachi's success 
factors: 

• Has good relationship with U.S. electronic data 
processing vendors 

• Made significant DRAM investments 

• Leads MOS memory manufacturers in Japan 

• Has excellent financial standing 

• Has production plans in West Germany 

• Has vertical integration 

• Has strong microcontroller position 

The following is a list of Hitachi's challenges: 

• Must maintain MOS memory strength 

• Needs to expand sales channels successfully 

• Must create microiH'Ocessor position 

Fujitsu Analysis 

The foUowing list shows Fujitsu's success 
factors: 

• Has strong relationship with Amdahl 

• Has advanced ASIC and computer technology 

• Has reputation for its high-quality product line 

• Has active overseas operations 

• Has vertical integration 

• Is original SPARC Ucensee 
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# 

The following list shows Fujitsu's challenges: 

Must maintain MOS memory strength 

Must maintain and/or increase worldwide market 
share 

Must determine how strong support is for 
SPARC 

Intel Analysis 

The following lists Intel's success factors: 

• Is a leader in the microcomponent market by a 
wide margin 

• Has innovation, entrepreneurial skills 

• Has strong PC architecture position 

The foUowiog lists Intel's challenges: 

• Continued development of systems (work
stations) side of business 

• Availability and caUber of future U.S. engine^s 

• Integration of NMB DRAM relationship 

• Recapture of PC chip set position of business 

DATAQUEST CONCLUSIONS AND 
RECOMMENDATIONS 

Dataquest believes that the data processing 
applications market wiU continue to provide excit
ing opportunities for soniconductor manufacturers 
in both the short and long terms. The worldwide 
applications forecast is for a 40 percent increase in 
1994 over 1989 to $351,535 million. All regions 
are expected to enjoy substantial growth in data 
processing. The changes in the political environ
ment in Eastem Europe also may provide increased 
opportunities once various obstacles are overcome. 

Dataquest recommends that firms not ranked 
in the top five consider the lists of the top five 
vendors' success factors and challenges provided 
herein. Opportunities can be created by knowing 
the weaknesses of the top firms. Successes can be 
imitated through alliances and joint ventures with 
successful and semiconductor-hungry systems 
manufacturers. 

Our next applications newsletter will discuss 
the worldwide communications segment and will 
be available within a week. 

lone Ishii 
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JSAMonitor 

This Research Bulletin is the first issue of 
JSAMonitor, a monthly update that will monitor 
changes in the Js^anese key electronics equipment 
markets. The intention of this publication is to 
present important tactical leading indicators in 
semiconductor business activity. The sources for 

the graphs are the Japanese Ministry of Inter
national Trade and Industry (MITI) and the 
Ministry of Finance (MOF) (see Figures 1 through 
4). The conounentary and analysis are solely those 
of Dataquest. 

Rgure 1 
Japanese Consumer Electronics Production 
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Figure 3 
Japanese Data Processing/Consumer Export 
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Figure 2 
Japanese Data Processing Production 
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Figure 4 
Japanese Consumer E lect ron ics Inventory 
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JSAMonltor 

THE EQUIPMENT MARKETS 

Consumer Equipment Production 
Japanese consumer equipment production is 

stUl sluggish. However, Dataquest has seen the first 
signs of improvement in January 1990 numbers 
compared with production figures for December 
1989. Color TV production grew 6 percent over the 
same month a year ago in terms of value. Behind 
this growth, we estimate that sales of televisions 
equipped with a broad satellite tuner currently are 
very strong in Japan and are expected to remain 
strong for the rest of this year. VCR production in 
January showed a growth rate of negative 8 percent 
over the same month a year ago. Videocamera 
production had shown negative growth since April 
1989, but it broke parity in January and grew 
3 percent. Compact videocameras such as Sony's 
Handycam TR-55 model are experiencing sky
rocketing sales. 

LCD TV production doubled in January 1990 
compared with January 1989. We see the following 
factors behind these strong sales figures: 

• Declining prices 

• Improved quality 

• Increased use in automobiles 

Concerning the use of LCD TVs in automo
biles, because of the heavy use of taxicabs in 
Japan, it is becoming increasingly popular for tax
icabs to provide televisions for customers. It is also 
becoming usual for the individual car owner to 
purchase an LCD TV to use during traffic jams. 
Another market for the LCD TV within the 
automobile segment is for a rear-view mirror to be 
equipped with an LCD TV. We anticipate wider 
uses for LCD TVs in other segments as well. 

Based on these three factors, Dataquest 
expects this strong production of LCD TVs to 
continue through the end of this year and beyond. 

Data Processing Equipment 
Production 

Data processing production maintained its sta
ble growth in January with an increase of 6 percent 
over the same month in 1989. Personal computer 
production ccmtinues to grow at the Mg^ rate of 
29 percent. Notebook PCs such as Toshiba's 
"Dynabook" are Avidely accepted in the market
place. Supported by strong PC sales, computer 
storage production grew 12 percent Japanese word 
processor production has increased strongly with a 
growth rate of 14 percent since the notebook 

models have become popular. In contrast, calcula
tor production has shown a negative growth rate for 
three consecutive months. Sharp's and Casio's elec
tronic schedulars, representing a main product in 
the calctilator segment, have grown in production 
for the past two years in response to strong demand 
from the business community. Now, however, 
demand is on the decline due to saturation of the 
market. 

EXPORTS 

The growth rate in the consumer equipment 
exports segment picked up in January with an 
increase of 11 percent over the same month a year 
ago. According to the Electronic Industry Associa
tion of J£^an (EIAJ), January's home VCR exports 
recorded a positive growth rate of 12.8 percent in 
units, marking the first time since last September 
that this segment has shown a positive growth rate. 
Color TV exports declined sharply at a rate of 
negative 40.6 percent. Exports to Singapore grew 
dramatically, increasing by 83.1 percent. Exports to 
China have decreased by 85.6 percent since 
January 1989 and are not expected to improve 
within the short term. 

Exports of data processing equipment main
tained their strength, with a positive growth of 
24.7 percent I ^ t o p and notebook PC exports to 
the United States and Europe contributed at a high 
rate. 

INVENTORY 

ConsumCT electronics inventory growth was 
flat in January compared with December 1989. 
Color television inventory figures for January 
showed a growth of 21 percent over January a year 
ago and a slight increase over the previous month 
by 18 percent. 

DATAQUEST CONCLUSIONS 

In summary, we see that consumer production 
has increased, data processing production is main
taining its strong growth, exports are becoming 
stronger, and the consumer inventory levels are 
remaining stable during the first month of 1990. 
Dataquest believes that these factors are signals 
that the Japanese electronics industry will remain 
stable at least for the short term. 

Hideaki Nemoto 
lone Ishii 
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Research Bulletin 
WHERE ARE SEMICONDUCTORS CONSUMED WITHIN JAPAN? 

This bulletin suimnarizes Dataquest's esti
mates of 1989 Japanese semiconductor consump
tion in Jq)an's 47 provinces. Table 1 shows our 
estimate of the 10 largest provinces in terms of 
semiconductor consumption; these provinces 
account for 76.7 percent of Japan's total semicon
ductor consumption. The top 5 represent 55.6 per
cent of the total. Aichi, the fastest-growing 
province in the top 10, is a major base for 
car electronics and factory automation. Major 

semiconductor users located in this province 
include Aisin Seiki, Nq>pon Denso, and Okuma 
Tekko. 

Bgure 1 iUusttates the perccaotage of semi
conductor consumption share by region. Kanto 
province had a 52.5 percent share of the total con
sumption in 1989, which is a 1 percent increase 
over 1988. 

HideaJd Nemoto 

TABLE 1 
Japanese Semiconductor Consumption by Province (Billions of Yen) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Note: Colunins 

Province 

Kanagawa 

Tokyo 

Shizuoka 

Aichi 

Osaka 

Shiga 

Tochigi 

Ibaraki 

Saitama 

Nagano 

All Others 

Total 

may not add to totals 

1988 

460 

408 

282 

163 

143 

137 

122 

124 

117 

97 

647 

2,700 

•hown becaiue of iDUndiog. 

Percent 
of Total 

17.0% 

15.1 

10.4 

6.0 

5.3 

5.1 

4.5 

4.6 

4.3 

3.6 

24.0 

100.0% 

1989 

576 

471 

291 

204 

172 

140 

134 

134 

125 

118 

688 

3.053 

Percent 
of Total 

18.9% 

15.4 

9.5 

6.7 

5.6 

4.6 

4.4 

4.4 

4.1 

3.9 

22.5 

100.0% 

Percent 
Change 

25.2% 

15.4% 

3.2% 

25.2% 

20.3% 

2.2% 

9.8% 

8.1% 

6.8% 

21.6% 

6.3% 

13.1% 

Souice: Ditaquut 
Match 1990 
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WHERE ARE SEMICONDUCTORS CONSUMED WITHIN JAPAN? 

FIGURE 1 
1989 Japanese Semiconductor Consumption by Region 
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Research Newsletter 
FLAT-PANEL DISPLAY: TRENDS AND DIRECTIONS 

INTRODUCTION 

Display technology has witaessed exciting 
progress in the past decade. Although the tradi
tional cathode-ray tube (CRT) display remains 
dominant in most applications, its future has never 
looked so doubtful. Replaciag the vacuum tube 
CRT with some other "flat" technology has been 
anticipated ever since the vacuum tube triode was 
replaced by the solid-state transistor. 

Ten years ago, liquid crystal display (LCD) 
development was driven by consumer electronics 
applications using small-area LCDs; few expected 
this technology to develop into a replacement for 
CRTs. Today, LCD technologies have emerged as 
the leading candidates to replace CRTs. Laptop 
computers are the cvirrent technological driving 
force for LCDs; however, LCD manufacturers also 

hope that their technology will play a major role in 
tomorrow's high-definition TVs (HDTVs). Screen 
manufacturers currently are demonstrating work
ing prototypes of large-area color LCD displays 
at trade shows and are creating a frenzy of 
excitement. Market trends in laptop computers 
extrapolate to rapid growth with an even faster dis
placement of t^ditional machines being limited 
only by the lack of a high-contrast, reasonably 
priced, flat-panel display. Figure 1 shows the 
worldwide portable computer market. 

LCD MARKET GROWS 

Although many manufacturers have demon
strated impressive working models of color LCD 
displays, die major problems with bringing these 

FIGURE 1 
Worldwide Portable Computer Market 
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FLAT-PANEL DISPLAY: TRENDS AND DIRECTIONS 

products to maiket are manufacturing in nature. 
Specifically, obtaining a high yield from large-area 
display production is a monumental problem that 
roughly parallels the challenges of producing the 
next generation of DRAM products. Whereas 
DRAMs involve placing a larger number of work
ing transistors on a chip, thin-film display (TFT) 
LCDs must make their transistors work over a 
larger physical area of material that is fundamen
tally less uniform (i.e., nonsingle crystal). Cor
porate efforts toward solving DRAM and TFT 
LCD manufacturing problems are very similar; 
massive investments by major manufacturers are 
being augmented by strategic alliances and mem
bership in various consortia. 

Last August, IBM and Toshiba announced the 
estabUshment of a new joint venture company, 
Edsplay Technology Corporation (DTC). At the 
press conference, one of the DTC company officers 
predicted that TFT display panels would com
pletely take over CRT displays. At an Osaka, 
Japan, electronics trade show last October, DTC 
demonstrated its new product, an 11.2-inch 
diagonal color TFT LCD fabricated on amorphous 
silicon. The DTC display had a pixel count of 
720 X 480 and an intensity of 120 cd/m^ widi a 
contrast ratio of between 20:1 and 40:1. At the 
same trade show, comparable color TFT LCDs 
were shown by Hitachi, Seiko-Epson, and others. 

Many Japanese electronics companies have 
begun funneling large investments into their LCD 
production facilities. Sharp, a leading LCD 
manufacturer, announced plans to invest ¥140 bil
lion ($970 million) in LCD production by 1994. 
The company currenfly has two factories under 
construction. As well as its joint venture with IBM, 
Toshiba will spend ¥3 billion ($21 million) to 
strengthen its existing LCD production facilities 
during 1990. Toshiba executives have been quite 
exphcit in their expectations that LCDs will play a 
key role in future corporate product strategy. Cur
rent goals at Toshiba are to fabricate 10- to 14-inch 
color TFT panels with one megapixel of resolution 
to be produced concurrently with its 4-Mbit genera
tion of DRAM products. Hitachi, Matsushita, Mit
subishi, and Seiko-Epson all announced intentions 
to invest heavily—^proximately ¥10 billion to 
¥30 billion ($70 million to $210 million) 
apiece— în LCD manufacturing capacities. In 1990 
alone, total investment in LCD technology by 
major electronics companies should exceed 
¥100 billion. Even relatively small companies, such 
as Aips Electric of Tokyo, is planning to build a 
¥5 bilhon ($35 million) color LCD facility that 

should be operational this spring. Other J^anese 
players include Hoshiden Electronics, NEC, and 
Sanyo. Most companies have relatively lofty goals, 
taking direct aim at color panels with dimensions 
greater than 10 inches, employing TFT technology, 
and scheduling mass production in 1990 or by early 
1991. 

Japanese market projections forecast a ¥1 tril
lion LCD business by 1995. As a large contribution 
to this growth, industry observers forecast a tenfold 
increase in the laptop computer industry from its 
current level until the end of 1993. In the long 
term, HDTV is expected to be the next bonanza for 
the electronics industry, with many gambling that 
LCD will be the primary display technology for 
HDTV implementation. I^sent Japanese domestic 
CRT production is approximately ¥500 billion 
($3.5 billion) per year. 

JAPANESE GOVERNMENT CONSORTIA 

Because LCD development clearly is resource 
intensive, private enterprise in the display arena is 
being complemented by several government-
sponsored efforts in Japan. In 1989, the Japanese 
government estabUshed two consortia related to 
LCD research. Table 1 gives the backgroimd on 
these two recently formed consortia, which were 
assembled by the Japan Key Technology Center 
(Japan Key-TEC), the Ministry of International 
Trade and Industry's (Mill's) research organizer. 

Giant Technology Corporation (GTC) has the 
charter to develop various fundamental technolo
gies needed to realize a 1-square-meter (about 40 x 
40 inches) color TFT LCD display, thereby 
attempting to leap over at least one generation of 
LCD displays. Participants include a diverse group 
of traditional electronics companies and printing, 
glass, and vacuum technology companies. At press 
time, the project appears to be progressing 
smoothly. 

High Definition Television Engineering Cor
poration (HDTEC) is primarily studying HDTV 
technology. HDTEC currently is pursuing four 
objectives simultaneously; one objective is the 
improvement of projection-type LCD displays. 

OTHER TECHNOLOGIES: DOWN WITH 
THE BLUES 

Professor Akazaki and a team of semiconduc
tor engineers at Japan's Nagoya University recently 
developed a high-intensity blue light-emitting diode 
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FLAT-PANEL DISPLAY: TRENDS AND DIRECTIONS 

TABLE 1 
Japanese Display Technology Consortia 

Giant Electronics Technology Corporation (GTC) 
Established: March 23, 1989 

Objectives: R&D of advanced technologies for laige-area TFT circuitry 

Project Term: 7 years 

Budget: ¥13 billion ($90 million) 

Participants: Japan Key Technology Center (Japan Key-TEC), Asahi Glass, Casio, Chisso, Dainippon 
Printing, Fujitsu, ICtachi, Hoechst Japan, Japan Sheet Glass, Japan Synthetic Rubber, 
NEC, Sanyo, Sharp, Seiko-Epson, Semiconductor Energy Research, Thomson Japan, 
Toppan, Ulvac 

High Definition Television Engineering Corporation (HDTEC) 

Established: March 27, 1989 

Objectives: R&D of HDTV technologies such as computer graphics, high-speed digital information 
transfer systems, LCD projection type display, and evaluation of display quality 

Project Term: 5 years 

Budget: ¥3.5 billion ($24 million) 

Participants: Japan Key Technology Center (Japan Key-TEC), JR Research, Meitec, NEC, NHK, 
Seiko-Epson 

Source: Dataquest 
Maidi 1990 

(LED). Red and green LEDs have been available 
for some time, but blue LEDs have long eluded 
researchers, creating the primary barrier to the suc
cessful implementation of a flat-panel color display 
based on LED technology. It is likely that the first 
LED display products will be hybrids, i.e., discrete 
or small-scale devices bonded together that will not 
require the high manufacturing yield of monolithic 
devices. Because one-dimensional bonded LED 
arrays of page-size dimensions now are being used 
as imaging arrays in commercial high-resolution 
printers (in competition with laser printers), it is 
clear that this type of packaging already exists to 
some degree. LED displays should offer superior 
contrast, color, and viewing angle when compared 
with LCD displays. Sanyo already has made pro
gress toward die development and commercializa
tion of blue LEDs. 

Although gas plasma and electroluminescent 
screens are not as well pubUcized as LCD displays, 
their contrast and response time are considered 
their traditional strong points. At the Osaka elec
tronics show, Matsushita revealed a 17-inch color 
plasma display that it plans to sample-ship by the 
end of 1990. Matsushita's display had an output 

intensity specification of only 25 cdAn^ at a 640 x 
480 pixel resolution, but it possessed a contrast 
ratio of 150:1. The only other non-LCD products 
shown at this show were a fast 12-inch mono
chrome plasma display from Oki and a 10-inch 
monochrome electroluminescent screen from 
Sharp. As with displays based on LEDs, progress 
in the development of color electroluminescent 
screens has been hindered by the lack of a high-
intensity blue phosphor. 

DATAQUEST ANALYSIS 

Dataquest believes that fiirther erosion of the 
CRT market is inevitable. Although many technol
ogies conq)ete with the CRT in monochrome appli
cations, the LCD is positioned to be the first to 
compete directly widi the CRT in qiplications 
requiring color displays. The TFT LCD manufac
turing learning curve will determine the price-time 
progression and thus define both how quickly 
l^top computers displace desktop machines and, 
more generally, how rapidly LCD panels pene
trate traditional CRT markets. However, several 
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FLAT-PANEL DISPLAY: TRENDS AND DIRECTIONS 

competing technologies should not be discounted, 
including plasnoa discharge, electroluminescence, 
and LEDs, all of which probably will evolve to the 
level needed to create a usable color flat-panel 
display. In the past decade, LCDs have benefited 
numerous advances such as the so-called super-
twist technology and the advent of thin-film tran
sistors on amorphous silicon. However, if a com
parable innovation or breakthrough occurs in one 

of the less publicized technologies, such as those 
based on gas plasmas, electroluminescence, or even 
cold cathodes, it could once again change the com
plexion of the display market. We could conceiva
bly see a renewed interest in such a technology in 
the same way that there has been resurgence of 
interest in bipolar transistors in the digital VLSI 
arena. 

Junko Matsubara 
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CAR ELECTRONICS IN JAPAN 

Sun/IMARY 
Automobile manufacturers have been steadily 

increasing their consumption of semiconductor 
devices, and this application of semiconductor 
products is referred to as the car electronics seg
ment. Semiconductor use in automobiles began 
with engine controls and now is progressing to 
transmissions and suspensions. Manufacturers 
expect to create an integrated control system for the 
engine, transmission, and suspension in the future 
by using a multiplex communications system. 

This newsletter examines the ciirrent and 
future outlook for car electronics in Japan. 

ELECTRONIC EQUIPMENT AND SYSTEMS 
FOR AUTOMOBILES 

The First Wave 
Electronic components were first used in Jap

anese automobiles in the early 1970s. This applica
tion was heavily influenced by the introduction of 
legislation in the United States to regulate exhaust 
from automobiles and by the oil crisis, which inten-
sified the issue of fuel economy. J^an similarly 
adopted a series of exhaust control regulations and 
imposed an energy-saving law requiring automo
bile makers to specify fuel economy in their 
products. Because 100 percent of the fuel is 
imported into Japan, the cost of fuel is three times 
that in the United States, making fuel economy a 
higher criterion. Therefore, Japanese automobile 
makers had more incentive to use electronic 
devices to control engine exhaust and fuel economy 
more efficiently. This period could be referred to as 
the first wave of car electronics. 

The Second Wave 
Starting in the late 1980s and continuing to 

the present time, the second wave of car electronics 

deals with transmission and suspension, including 
antilock brakes, active suspensions, four-wheel 
drive, and automatic transmission control. In con
trast to the first wave, which was mainly concerned 
with engine control, the second wave has ejqpanded 
the applications into driving control devices. It is 
expected that future technologies to control 
individual equipment wiU be integrated through 
multiplexing commtmication technology. 

The Third Wave 

In the 1990s, car electronics is expected to 
enter the third wave, which wiU consist of the 
following two movements: 

• Enforcement of new legal regulations 

• Increasing use of electronics, including com
puterization 

Currently, a new air pollution control biU 
covering nitric oxide (NOx) and other pollutants is 
under discussion in the U.S. Congress. In Japan, 
the Central Council for Environmental Pollution 
Control recommended stricter controls on exhaust 
from diesel engines in its report to the Environment 
Agency in 1989. These stricter laws will require 
automobile manufacturers to continually improve 
control of exhaust emission. 

The computerization of automobiles is 
expected to add to widespread use of mobile tele
phones and car stereos. Dataquest expects the use 
of on-board facsimiles, navigation systems, and 
information terminals to become commonplace in 
the 1990s. These advancements, together with the 
integrated control of the engine, transmission, and 
suspension, will require a high-speed multitask 
computer. 
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CAR ELECTRONICS IN JAPAN 

Advancement of Je^anese car electronics is 
closely tied to the development of a communica
tion system to integrate the highway control sys
tems, sateUite signals, and vehicles. Current traffic 
conditions in Japan require the use of electronic 
bulletin boards to indicate road conditions and 
warnings that enable drivers to take alternate 
routes. A variety of new services—such as a com
munications satellite, road conditions communica
tion services that use a series of "beacons" every 
mUe, navigation information services, and mobile 
communication services—^are in the trial stage or 
under developmrait by various agencies in Japan. 
Dataquest believes that the development of these 
services wHl stimulate a wido' need for computers, 
satellite communications equipment, and other 
electronic systems. These systems will enable 
automobiles to be operated more safely and will 
create a more sophisticated transportation system. 

T H E JAPANESE AUTOMOBILE 10 MARKET 

The use of electronics in automobiles started 
with electrical equipment, including IC regulators 
and transistor ignitions. Later the microcomputer 
was adopted into the operating control system 
including the engine, transmission, suspensions, 
and body control systems. Today's automobiles use 
at least a few and sometimes several dozen 
microcomputers. For instance, an electronic engine 
control system includes 4- and 8-bit single-chip 
microcomputers and analog-to-digital converters, 
each assigned to control the carburetor, fuel injec
tion, and ignition-riming device. 

Tables 1 and 2 show the semiconductor con
sumption by various Japanese automobile manufac
turers in 1988, broken down by applications and 
types of semiconductors, respectively. 

Today, the engine control microcomputer sys
tem uses a single 16-bit microcontroller to operate 
and control all the electronic engine functions. The 
microcomputer also has a 16-bit microcontroller 
with a 10-bit analog-to-digital converter and a 
number of I/O functions, as weU as expanded 
riming functions. These changes have prompted the 
use of microcontrollers, ASICs, and hybrid ICs in 
place of analog and discrete devices. More smart 
power ICs and smart sensors are being adopted to 
satisfy the demand for higher responsiveness and 
accuracy. 

The automobile industry has been using semi
conductors that were developed originally for con
sumer and industrial applications. Now the industry 

expects to use devices that are developed to meet 
its unique needs, such as multiplex communication 
and real-time procesdng devices. This change Avill 
encourage chipmakers to become closer pariners in 
product development. 

At the same time, major automobile makers 
are moving toward establishing their own develop
ment and production c£q>abilities. hi 1989, Toyota 
announced plans to buUd a fab in Hirose, Japan, to 
develop, design, and manufacture custom ICs. 
Nissan set up an electronics division earlier this 
year to start the development and manufacturing of 
electronic control equipment and automotive ICs, 
as well as the developmoit of diagnostic systems. 

SEMICONDUCTOR PROCUREMENT BY 
THE AUTO INDUSTRY 

The Tspid development of car electronics 
equals the rapid increase in semiconductor procure
ment by the Japanese automobile industry. Toyota 
plans to boost its purchases by 50 percent from 
¥26J billion ($182.8 million) in fiscal 1988 to 
¥40 billion ($275.9 million) in 1992. During the 
same period, Honda will increase its semiconductor 
purchases from ¥11 billion ($75.9 million) to 
¥20 billion ($137.9 million) and Mazda will 
increase from ¥10 billion ($69.0 million) to 
¥13 billion ($89.7 million). 

Under these circumstances, the U.S. semicon
ductor industry stepped up sales efforts in 1989 to 
increase its share of this sizable market, in accor
dance with the U.S.-Japan semiconductor agree
ment In response, the Japanese automobile makers 
have announced the following plans to boost 
procurement of foreign-made chips: 

• By 1992, Toyota wiU increase its procurement of 
US.Htnade ICs by 7.5 times its 1988 figure of 
¥4 billion ($27.6 million), increasing its share of 
the total' Jq>anese procurement of U.S.-made 
semiconductors from 2 percent to 10 percent. 

• Nissan wiU boost its share of procurement from 
the present 2 percent to 10 percent in 1992. 

• Honda wiU increase its share to 10 percent by 
the end of 1992. 

• Mazda plans to raise its procurement from 
¥0.2 biUion ($1.4 million) in 1988 to ¥1.3 bilHon 
($9.0 million) in 1992, representing a 10 percent 
share. 

These automobile makers, along with their 
parts suppliers, are promoting the increase in 
procurement of foreign-made chips. 
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TABLE 1 
Fiscal 1988 Japanese Automobile Manufacturers' Semiconductor Device Consumption by Application (Millions of Yen) 

Company 
Body Safety 

Automobile Manufacturers Entertain' Control' Powertrain^ Convenience^ 

I 

Aishin AW 

Aishin Seiki 

Alpine Electronics 

Atsugi Auto Parts 

Calsonic 

Clarion 

Denshi Glkm^ 

Diesel Kiki 

Fujitsu Ten 

Hitachi 

Imasen Electronic Industrial 

Japan Automatic Tiansmigsion 

Japan Electrcmic Con. Systems 

Jeco 

Jidoshi Denki Kogyo 

Kanto Seiki 

Keihin Seiki 

Kenwood 

Koilo Manufactmki^ 

Pioneer 

Matsushita Com. Industrial 

Mitsuba Electric 

Toyota, Isuzu, Mitsubishi 

Toyota, Suzuki, Daihatsu 

Honda 

Nissan 

Nissan, Fuji, Mazda, 
Mitsubishi 

Nissan, Mazda, Fuji 

N/A 

Isuzu, Nissan, Mazda 

Toyota, Mazda, Daihatsu, 
Isuzu 

Nissan 

Mitsubishi, Mazda, Honda 

Nissan, Mazda 

Nissan 

Toyota 

Nissan, Isuzu 

Nissan 

Honda 

N/A 

Toyota, tmm, MiiBak 

N/A 

N/A 

Honda 

X 

X 

X. 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



TABLE 1 (Continued) 
Fiscal 1988 Japanese Automobile Manufacturers' Semiconductor Device Consumption by Application (Millions of Yen 

o 

I 
p. 

il 

Company Automobile Manufacturers Entertain' 
Body 

Control' Powertrain^ 
Safety 

Convenience^ 

Mitsubishi Electric 

NEC Home Electronics 

Nikko Electric Industiy 

Nippon Seikl 

Niles Parts 

Nippon ABS 

Nippondenso 

Sanyo Electric yih^ 

Sony 

Stanley Electric 

Sumitomo Electric Indnstries 

Tokai Rilu 

Toshiba 

Toyo Denso 

Yazaki 

Nissan 

Honda 

Isuzu 

Honda 

Nissan 

Nissan 

Toyota, Honda, Mazda 

N/A 

Nissan 

Honda, Mazda, Mitsubishi 

N/A 

Toyota, Mazda, Mitsubishi, 
Daihatsu 

Toyota 

N/A 

Toyota, Nissan 

X X 

X 

X 

X 

N/A = Not Available 
EiiU'itaiiiiiieiil iucludM car iteieo, oa radio, cdhdii ndk>/lele|du>i]e. 

^ody conind includei iteeriog, nupemioa, mtennitteat wiper, elecunnic miffler 
^^iweiliain includes cogiEM ccobiil, tiaimii»iaa coatrot, fiiel coiÛ fd̂  i^dcn . 
Saftty add coavaueDce iucLudei air coodiboDer, aiiiJikid bnddjig, window conuol^ meinoiy seat 
Driver iufomiatiaii included digital guagei, eogine di^Dcstic IEAJI^, dî îial clock, CRT display. 

X 

X 

X 

X 

X 

X 

Souice: J 
D 
P 



ti 0 TABLE 2 

s I Fiscal 1988 Japanese Automobile Manufacturers' Semiconductor Device Consumption by Type (Millions of Yen) 

1 
i 9 B. 

( 

? 

1 S. 

CompflAgr 

Aishin AW 

Aishln Seiki 

Alpine Electronics 

Atsugi Auto Parts 

Cals(Hilc 

Clarion 

Denshi Giken 

Diesel Kiki 

Fujitsu Ten 

Hitachi 

Imasen Electronic InduSuiaj 

Japan Automatic 
Transmission 

Japan Electronic Con. 
Systems 

Jeco 

Jidoshi Denki Kogyo 

Kanto Seiki 

Keihin Seiki 

Kenwood 

Koito Manufacttti^^: 

Pioneer 

Matsushita Com. Itf̂ ititiiat 

Automobile Manufacturers 
Toyota, Isuzu, Mitsubi^ 

Toyota, Suzuki, Daihatsu 

Honda 

Nissan 

Nissan, Fuji, Mazda, 
Mitsubishi 

Nissan, Mazda, Fuji 

N/A 

Isuzu, Nissan, Mazda 

Toyota, Mazda, Daihatsu, 
Isuzu 

Nissan 

Mitsubishi, Mazda, Honda 

Nissan, Mazda 

Nissan 

Toyota 

Nissan, Isuzu 

Nissan 

Honda 

N/A 

Toyota, Nissan, Mazda 

N/A 

N/A 

Logic 

X 

X 

X 

X 

X 

X 

t 

X 

X 

Bipolar 
Linear Memory 

X 

X 

X 

X 

X 

X 

X 

X X 

X X 

X X 

X 

X 

X 

Other 

X 

X 

X 

X 

X 

X 

X 

X 

Logic 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

MOS 
Memory Ot 

X 

X 

X 

X 

X 
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TABLE 2 (Continued) 
Fiscal 1988 Japanese Automobile Manufacturers' Semiconductor Device Consumption by Type (Millions of Yen) 

Company 

Bipolar MOS 

Automobile Manufacturers Logic Linear Memory Other Logic Memory O 

Mitsuba Electric 

Mitsubishi Electric 

NEC Home Electronics 

Nikico Electric Industry 

Nippon Seilti 

Niles Parts 

Nippon AfiS 

Nippondenso 

Sanyo Electric HtM^ 

Sony 

Stanley Electric 

SumitCHiio Electric Industries 

Tokai Rika 

Tosluba 

Toyo Denso 

Yazaki 

Honda 

Nissan 

Honda 

Isuzu 

Honda 

Nissan 

Nissan 

Toyota, t^m^ M a ^ 

N/A 

Nissan 

Honda, Mazda, Mitsubishi 

N/A 

Toyota, Mazda, Mitsubishi, 
Daihatsu 

Toyota 

N/A 

Toyota, Ms«Ui 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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CAR ELECTRONICS IN JAPAN 

FIGURE 1 
Estimated Automobile Semiconductor Consumption (1985-1994) (Billions of Yen) 

Billions 
300 
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Calendar Years 
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0006436-1 Source: Japan Automobile Pans 
ladustries Association 

Dataquest 
February 1990 

DATAQUEST FORECAST FOR 
AUTOMOBILE JOS 

Dataquest forecasts that the semiconductor 
consumption for automobiles in Ji^an will grow at 
a compound annual growth rate (CAGR) of 
13.4 percent between 1989 and 1994, reaching 
¥274 billion ($1,890 million) in 1994, as shown in 

Figure 1. Particularly notable wiU be the safety and 
convenience segment, including the security and 
automatic door locking systems, which will grow at 
17.2 percent CAGR through 1994. 

Susumu Kurama 
HideaM. Nemoto 
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ThcDun&Bia & BradstvKt CoqxHation 

Research Newsletter 
OUTLOOK FOR JAPAN'S ELECTRONIC EQUIPMENT PRODUCTION 

INTRODUCTION 

Dataquest forecasts that electronic equipment 
production in Japan will grow at a compound 
annual growth rate (CAGR) of 5.3 percent between 
1989 and 1994. The production slowdown that 
began in the second half of 1989 should bottom out 
in the second quarter of 1990. However, an upturn 
is forecast to occur in the third quarter and should 
last until 1992. This recovery is expected to have 
fluctuations within certain products. Japan's elec
tronics production should continue its stable growth 
with the data processing sector as a driver, we 
expect this sector to surpass consumer electronics. 
Table 1 shows the Japanese electronic equipment 
forecast through 1994. 

OVERVIEW 

In 1990, Dataquest expects the Japanese econ
omy to register a 4.0 to 5.0 percent growth in GNP. 

This projection is based on the following: 

• Consumer spending will continue its healthy 
growth. 

• Capital investment is not likely to decrease shar
ply. 

• Housing starts will maintain a stable growth. 

• Oil prices will remain at relatively low levels. 

These stabilizing domestic factors should be 
able to compensate for some unfavorable foreign 
factors, such as the sluggish U.S. computer market 
and the slowdown in exports to China As a result, 
Japan's electronics production is expected to grow 
at a slower rate of 3.8 percent in 1990. Production 
should regain momentum after 1991 and is 
expected to achieve 5.0 percent growth in 1991 and 
8.7 percent growth in 1992. 

One reason for the relatively stable growth 
pattern is that no product is expected to have a 

TABLE 1 
Japanese Electronic Equipment Forecast (Billions of Yen) 

Segment 

Data Processing 

Communications 

Industrial 

Consumer 

Transportation 

Total 

1989 

6,608 

2,752 

2,998 

6,742 

2,123 

21,223 

1990 

7,080 

2,934 

3,205 

6,627 

2,178 

22,024 

1991 

7,588 

3,116 

3,373 

6,733 

2,323 

23,133 

1992 

8,299 

3,321 

3,783 

7,157 

2,578 

25,138 

1993 

9,069 

3,570 

4,018 

7,211 

2,727 

26,595 

1994 

9,455 

3,832 

4,111 

7,269 

2,851 

27,518 

CAGR 
1989-1994 

7.4% 

6.8% 

6.5% 

1.5% 

6.1% 

5.3% 
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OUTLOOK FOR JAPAN'S ELECTRONIC EQUIPMENT PRODUCTION 

major impact on electronics production, at least not 
until the end of the forecast period. Personal com
puters and VCRs contributed greatly to the remaric-
able growth observed in the 1980s. 

strong growth. This anticipated growth is due to the 
emergence of satellite communications and an 
anticipated rapid maiicet acceptance of mobUe and 
cellular tele^^ones. 

# 

Data Processing 
During the past two years, the data processing 

sector has recorded high growth rates due to 
aggressive corporate investment in upgrading infor
mation systems. Because capital investment in this 
area is expected to sustain robust growth during the 
next few years, the data processing sector is 
expected to maintain a growth pattern strong 
enough to lead the electronics industry. As a result, 
the data processing maiicet share should increase 
from 31.1 percent in 1989 to a projected 
34.4 percent in 1994. In particular, we believe that 
computers will continue the current trend toward 
smaller size and higher performance, benefited by 
die r^id improvements in semiconductor technolo
gy, and will be used more in offices, educational 
institutions, and homes. Specifically in the area of 
personal computers, Japanese companies are 
dominating the world market with laptop and 
notebook-size PCs. They are likely to estabUsh an 
ever-stronger position with these products, which in 
turn will provide a major impetus for the continued 
high grovtrth of the computer industry compared 
with the other application segments. 

Communications 
Production of radio communications equip

ment is expected to record a favorable growth rate, 
while wire communications equipment growth is 
likely to be sluggish. 

AmcHig major products, cordless telephones 
^ipealed to consumers as handy and trendy house
hold equipment and grew 87 percent in 1989. 
Dataquest forecasts that cordless telephone produc
tion will maintain a 17 percent CAGR until the end 
of the forecast period. However, facsimile produc
tion should slow down because of an increase in 
offshore production and may record an 8.4 percent 
CAGR until the end of the forecast period. We 
expect Group 4 (G4) facsimiles to make a full-
scale market penetration after 1992. In contrast, 
switching and transmission equipment production 
is likely to experience lower growth rates partly 
because of a slowdown in Japan's N i l investment. 

As mentioned previously, radio communica
tion equipment production should continue to have 

Industrial 

The industrial electronic equipment sector 
benefits from the rapid pace of factory automation 
and computerization, which promotes strengthening 
of competitiveness and labor saving. In particular, 
production systems that include numerical control 
(NC)-type machines and robots are expected to 
show high growth rates. 

Similarly, the electronic instrument produc
tion sector is likely to increase at a moderate rate 
because of a sustainable growth of capital expendi
ture made by semiconductor makers, notably for IC 
testers and analyzers. Finally, medical equipment 
production should continue its stable growth 
because of an increase in electronic equipment used 
by medical facilities. 

Consumer 

Further movement to offshore production and 
an increase in competition from the newly industri
alized economies (NIEs) are likely to cause a level
ing off of domestic production of consumer elec
tronic equipment through 1994. However, the 
production of camcorders, videodisc players, and 
video games is expected to continue at a relatively 
high growth rate. 

Approximately 20 percent of all Japanese 
households own camcorders; the market should 
peak in 1992. The production of videodisc players 
has been expanding rapidly since 1988, fueled by 
declining prices as well as the increase and lower 
price of software. Video games—a. sector domi
nated worldwide by Japan—will maintain a stable 
production rate. 

Transportation 

With recent advances in electronic control 
systems and consumers' preference for high-grade 
products, transportation equipment production sus
tained a robust 14.2 percent growth in 1989, which 
is a continuation of 1988's increase of 17.3 percent. 
In particular, power train-related equipment, includ
ing automatic transmissions and fuel injectors, 
showed an impressive 36.0 percent growth over 
1988. 
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In car electronics, where the majority of 
developments have been in the engine and steering 
areas, we expect to see further advancements relat
ing to the improvement of riding comfort and 
safety by using advanced information processing 
and control systems. In particular, Dataquest antici
pates an increase of automatic air-conditioning sys
tems, power-<^rated seats, mobile telephones, air 
bag systems, facsimiles, and navigadon systems. 

DATAQUEST CONCLUSIONS 

Dataquest believes that the rapid appreciation 
of the yen has seriously damaged the Japanese 
economy, which depends heavily on exports. The 
consumer electronics industry was hit hardest; slug
gish exports and competition by NIEs forced the 
industry to boost offshore production. As a result, 
dom^tic production of consumer electix)nic equip
ment dropped sharply for two consecutive 

years—1986 and 1987—and had a negative impact 
on Japan's electronics production. However, a suc
cessful adjustment of the J^anese economy to a 
domestic demand-led structure brought back 
healtiiy production activities in 1988 and 1989. 

Dataquest forecasts that Japanese electronics 
production, which slowed during the summer of 
1989, will come back after the third quarter of 
1990. During diis period, Dataquest anticipates that 
the U.S. computer market and die Japanese domes
tic demand for home appliances will begin to 
recover. In 1992, production should enter a growth 
cycle. Supported by active consumer spending and 
capital expenditure, we believe that electronics 
production in Japan will follow a stable growth 
pattern without any leading products during the 
first half of the 1990s rather than experiencing the 
violent ups and downs of the 1980s. 

Hideald Nemoto 
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Research Newsletter 
DATA SHOW I989 

INTRODUCTION 
The 17th annual Data Show exhibition for 

computers, data piocessing products, and related 
products was held from October 24 through 27, 
1989, at the Harumi Exhibition Center in Tokyo, 
Japan. Under the main theme of "New Harmonious 
Interface between People and Information," 
155 companies (6 percent more than in 1988) 
exhibited their latest products and technologies at 
Data Show 1989. Dataquest estimates that more 
than 213,800 visitors, representing a 16 percent 
increase from the previous year, attended the 
exhibits. 

Major highlights of Data Show 1989 include 
tlie following: 

• Of the 33 companies exhibiting personal com
puters and/or word processors, 25 showed 32-bit 
PCs and 19 displayed laptop PCs. 

• Workstations were displayed by 38 companies. 

• Peripheral equipment products, including handy 
terminal equipment and storage devices, were 
exhibited by 76 companies. 

• Handy terminals were displayed by 13 compa
nies. 

• Artificial intelligence (AI) products were shown 
by 13 companies also. 

• IC cards and their related products were 
presented by 12 companies. 

This newsletter provides Dataquest's analysis 
of the new products. It examines the future outlook 
for PCs, electronic scheduler (notebook) products, 
and word processors. These items wiU serve 
increasingly as a major application market for ICs 
as well as for IC cards as next-generation storage 
media. 

NEW PRODUCT ANALYSIS 

Personal Computers 

The PC and workstation markets have 
expanded steadily in response to a robust demand. 
The PC market is especially characterized by an 
increasing emphasis on laptop versions. As a result, 
l^tops are shifting from 16-bit to 32-bit machines. 
We expect the laptop computer to serve as a major 
tool in system integration and strategic information 
service based on a multivendor environment as a 
result of this higher performance. 

Dataquest observed the following major 
trends at the show: 

Laptop PCs 

%•> - Shifting from 16-bit to 32-bit version-
Oki, NEC, and Seiko-Epson 

- Applying color LCD (display)—e.g., 
Matsushita, NEC, and Sharp 

- Miniaturization of the Japanese A4-size 
notebook—e.g., IBM and NEC (see Table 1) 

Desktop PCs 

- Introduction of OS/2 with Presentation 
Manager 

- Adopting window function for desktop 
publishing—e.g.. Sharp 

- Introduction of multitask features 

- Applying CD-ROM drive—e.g., Fujitsu and 
Sony 

- Application as AI workstation—e.g.. Old 
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DATA SHOW 1989 

TABLE 1 

Comparison of Available Portable PCs 

Re£ Number 

Pnxluct Name 

Manu&ctuicr 

Size (mm) 

Wedgjit (Kg) 

CPU 

Clock (MHz) 

Memcxy (MB) 

Floppy Disk 

IC Caid 

Modon 

N/A = Not Available 

J-3100SS 

Dynabodc 

Toshiba 

310x254x44 

Z7 

S0C&6 

10 

1.5 
(w/RAM-disk) 
(RAM-card Max 2MB) 

3.5 indi x 1 
(72aK/12MB) 

N/A 

Option 

PC-286 

Note Executive 

SakoGpsaa 

315x235x35 

22 

UFD70116 equiv. 

10 

0.64 

N/A 
OZFOnly) 

2 
(128K/64QK) 

Yes (1,200 bps) 

Products 

PC-9801N 

98 Note 

NEC 

316x253x44 

29 

V30 (UPD70116) 

10 

0.64 
(wA> RAM-disk) 
(RAM Max 2MB) 

3.5 indi x 1 
(1MB) 

N/A 
RAM (128K/512K) or 
ROM (128K/2MB) 

Option 

5499 

On-Line Note 

IBM 

297x210x45 

20 

80C186 

8 

0.64 

1 

N/A 
d/FQnly) 

2 

Yes (1,2000.400 bps) 

Souice: Dataquest 
January 1990 

Electronic Schedulers 
Pocket calculators are, without doubt, typical 

of the products that have undergone significant 
changes with the recent advances in semiconductor 
technology. Today's calculators appear as mul
tifunctional electronic schedulers, which deserve 
the name of hand-held PCs. Sharp, a pioneer in the 
electronic scheduler market, focuses on developing 
new IC-card application-software packages to 
enhance fiinctions of electronic schedulers as well 
as notebook PCs, in addition to minor changes in 
existing models using the currently available IC 
cards. One of the major exhibitions was NEC's 
new-genenUion electronic notebook with a bar-code 
reader (see Table 2). 

Pocket-SIze Word Processor 
The Japanese word processing market appears 

to continue miniaturizing the word processor itself 
from notebook size to pocket size. In the process, 
notebook-size word processors are competing with 
notebook-size PCs, and the pocket-size word 
processors are competing with electronic schedul
ers, thereby losing in this niche market. 

In this increasingly competitive market, Casio 
announced a very small (185 x 83 x 25mm) 
pocket-size word processor—the PW-100—^at the 
show. This product is able to transfer data to its 
family word processor and PCs through a RAM 
card (RM-21B). IC cards are used here as a storage 
medium. 

IC Cards as Memory 

When the 64K DRAM dominated the mem
ory business, VCRs and PCs provided the major 
memory IC consumption sources. This trend has 
not changed; now 256K and 1Mb DRAMs are used 
mainly in the manufacture of PCs and ofBce auto
mation equipment. Originally, the IC memory card 
found its primary market in mask ROMs for TV 
games. EEPROM and SRAM IC cards are installed 
increasingly in the notebook-size PCs, pocket word 
processors, and electronic schedulers. 

In the PC market, for PC miniaturization, IC 
cards (and/or RAM cards) are gaining acceptance 
as an auxiliary memory alternative to floppy disks. 
Depending on prices of memory ICs, the IC cards 
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DATA SHOW 1989 

TABLE 2 
Specification Comparison of Electronic Schedulers 

Manu&cturer 

Dkj^ (Dot) 

Monoiy (K) 

IC Card 

Hand Capex 

PC 

OdMT 

TBA = To Be Announced 

TABLE 3 

Floppy Disk versus IC 

Price 

Size 

Memoiy Capacity 

Access Time 

Power Consunqjtion 

DK-5000 

Casio 

191x48 

32 (•+<S4) 
RAM caid option 

Yes 

Yes, CP-9 

Yes, wilh FA-110 

Card 

Floppy Disk 
(3^-inch) 

Good 

Fair 

Good 

Poor 

Poor 

Product Name 

PA-7500 

Shaip 

96x64 

16 

Yes 

Yes, CB-50/6QP 

Yes, wiA IC caid 
type PA-7C10 

35" FDD VF 

SRAM 
IC Card 

Poor 

Good 

Fair 

Good 

Good 

TBA 

NEC 

160x64 

TBA 

No, for SRAM 
and/or ROM card 

TBA 

TBA 

Bar code leader 

Source: Dataquest 
January 1990 

Mask ROM 
IC Card 

Fair 

Good 

Good 

Good 

Good 

may compete with successfully and finally replace 
floppy disks (see Tkble 3). 

DATAQUEST CONCLUSIONS 

Data Show 1989 successfully displayed a 
number of new products for future office and home 
automation. A major point illustrated by the show 
is that further integration of memory ICs gives 
strong indications that new qjpUcations will be 
created in data processing and consumer electron
ics. 

In Japan, leading-edge semiconductor tech
nology usually is first introduced in the industrial 
applications and then later expands into new appli
cations in the consumer electronics market. 

Source: Dataquest 
January 1990 

The use of advanced electronics technologies 
will continue to boost the value of consumer elec
tronics products. At the same time, these advanced 
electronics devices are undergoing a major change 
in purpose—firom family use to persoiial use. 

Dataquest believes that PCs, word processors, 
and electronic schedulers exemplify the coming of 
such a personalized electronics era. 

(This document is reprinted with the permis
sion of Dataquest's Japanese Semiconductor Indus
try Service.) 

Masanori Murata 
Kaz Hayashi 
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CHANGING TECHNOLOGY FORCES CONSUMABLE CHANGES 

SUMMARY 

The computer revolution has had a profound effect on the way everyday office 
documents are created. Since the introduction of the microcomputer in 1981, no office, 
whatever its size, is immune to the computer. Office documents, once produced man
ually from creation to final output, are now created with the help of a computer. 

Output devices for personal computers were limited more by price than technology. 
Serial, dot matrix printers and daisywheel printers were widely available and fairly 
inexpensive. Each technology had its limitations. The major drawback to the daisywheel 
was its inability to produce graphics; however, the text output from a daisywheel is letter 
quality. Dot matrix printers are able to produce limited graphics, but text output from a 
9-pin dot matrix printer is not letter quality. But the growing popularity of the 18- and 
24-wire dot matrix printers and their high-quality output is breathing new life into this 
market. Prior to this, users were forced to trade off between text and full graphics 
capability. 

Expensive, high-speed page printers were available. But they were not the best device 
to be connected to a personal computer. 

The Low-End Laser Printer 

In 1983, Canon made an announcement that would cause repercussions throughout 
the printer industry. It introduced an 8-page-per-minute (ppm) printer engine. It was 
quickly obvious to several original equipment manufacturers (OEMs) what the potential 
of such an engine was—and was the market ever ready for such a product! So successful 
were some of the OEM products (particularly from Hewlett-Packard and Apple), that 
they were the major contributors to the virtual demise of the daisywheel printer market 
segment. 
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Users now had full graphics and letter quality text capability at a reasonable price. 
And, even better, these printers were the perfect candidates to attach to personal 
computers. In addition to a new printer segment, new applications began to find their 
way into offices. Desktop publishing was born. Users had the means to create, edit, and 
produce many different document types, such as technical manuals, proposals, and 
promotional materials, using the personal computer as the input device and the page 
printer as the output device. 

This newsletter reviews the new consumables markets created by the low-end laser 
printer, and presents Dataquest's analysis on the impact of new technology in this 
industry. 

NEWMARKETS 

The availability of the low-end page printers opened the door to new markets in the 
consumables industry. Dataquest estimates that the installed base for printers in the 0- to 
10-ppm segment was 1.8 million units at the end of 1988, and it will grow to 
approximately 8.9 million in 1993, representing a compound annual growth rate (CAGR) 
of 38 percent. This healthy growth rate is certain to catch the attention of manufacturers 
looking for ways to tap into this market. Chief among these were those participants in the 
consumables markets. 

Toner 

Perhaps the most innovative manufacturers have been the toner supply houses. The 
typical configuration of these low-end page printers is such that some of the supply 
items, particularly the toner and photoreceptor, are contained in one disposable 
cartridge. This cartridge is user replaceable every 3,000 or 4,000 pages, or whenever the 
print quality is less than the user desires. Because the cartridge used in the 
Canon-engine-based printers is patent protected, it is available only from Canon. This is 
a perfectly planned technological monopoly designed to make cartridge replacement a 
lucrative venture for Canon. 

But it did not happen quite that way. In the first generation engines. Canon did not 
match the yields between the toner and photoreceptor, and users were discarding 
cartridges that still had life left on the photoreceptor. Independent toner manufacturers 
figured out how to "drill and fill" the cartridges with toner so that users could reuse their 
original cartridge until the photoreceptor was completely spent. Some toner manu
facturers took the drill-and-fill strategy one step further. For a fee, they offer a course to 
dealers on how to recondition and fill the cartridges. They then sell the dealers enough 
supplies to begin their own refill business. The franchising of refilling cartridges was 
born. 

The drillers and fillers have taken some business away from Canon. Dataquest 
estimates that the entire toner cartridge retail market for the low-end printers is around 
$800 million. Of that, the refillers are estimated to have captured less than 5 percent. 

1989 Dataquest Incorporated June ISIS Newsletter 



However, this problem will become moot. The photoreceptor life in the cartridge 
designed for Canon's new SX engine, introduced in early 1987, is more closely aligned 
with the amount of toner in the cartridge. They are now designed to run out at the same 
time. Therefore, a company that is refilling with toner only will not be able to penetrate 
the aftermarket for these new engines. 

As of May 1989, there is another wrinkle in the cartridge market. Materials Research 
Laboratories (MRL), based in Taiwan, announced the development of an organic photo
receptor that is compatible with the photoreceptor currently used in Canon copiers and 
Canon CX and SX engine printers. MRL states that production of the photoreceptor 
could begin by year-end 1989. As the cartridge is protected by patents, Dataquest 
wonders where and to whom MRL will be selling the photoreceptor. 

Ribbons 

The independent ribbon manufacturers have been watching this laser printer and 
supplies market with interest. Daisy wheel printers are big users of film ribbons. With the 
slowdown in the daisywheel market, some ribbon manufacturers have attempted to carve 
a niche in other supply areas. Aspen Ribbons now offers toner cartridges for Ricoh-
engine-based printers and print bands for line printers, in addition to its regular ribbon 
line. Sercomp is another independent ribbon manufacturer that recently announced that 
it is in the toner business for Ricoh-engine-based printers. 

A new area is film ribbons for dot matrix printers. These ribbons offer higher print 
quality than fabric ribbons. They also present special problems in that the substrate has 
to be strong enough so that it is not punctured by the pins in the printhead. The 18- and 
24-wire dot matrix printers are forecast to make up 38 percent of serial, dot matrix 
printer shipments in 1989, growing to 69 percent in 1993. Considering the high quality 
possible with the high-wire printers and fabric ribbons, it remains to be seen if film 
ribbons will be able to carve a niche in the dot matrix arena. 

Labels 

Most labels in the office are used for distribution and mailing lists. Prior to the 
availability of the low-end page printer, users in small to medium-size offices would type 
a master. The master would be used to make copies from. Updates or changes to the 
master were inefficient and time consuming. 

The introduction of laser labels has changed this cumbersome and time-consuming 
method. Many data base and file management software packages, some of which are 
sold by label manufacturers, are capable of formatting and editing labels. It is now a 
simple matter to add, delete, or otherwise edit a label list. Also, laser labels can be pre-
stacked in the paper-feed tray and printed without an operator in attendance. 

Because of the inherent differences between copiers and printers, laser labels need to 
be different from copier labels. Laser printers operate at a higher internal temperature 
than copiers. Adhesive formulations need to be different for the two-label types. If copier 
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labels are used in page printers, the adhesive will melt, causing the labels to predispense 
and the printer to jam. Therefore, printer labels can be used in copiers, but copier labels 
should not be used in laser printers. Thus, the laser label makes it possible for an office 
to stock only one label type. 

Paper 

Paper is paper, right? Wrong. Usually taken for granted, it is ignored until problems 
arise. Various printing technologies require an output medium that is just a little bit 
different from each other. The low end of the page printer market is no exception. To 
plug this market, the paper companies developed "laser paper." 

Users are now faced with more choices of which paper to use. Typical questions 
users ask include the following: 

• What is laser paper? 

• Can I use my copier paper in my laser printer? 

• How do I match my application to the right paper? 

• How many kinds of paper do I have to stock? 

Technically, laser paper is different from copier paper. Laser printers operate at a 
higher internal temperature than copiers. And the small footprint of most laser printers 
means that the paper path has tight curves. As the paper winds its way through the 
printer, the paper path, in combination with the higher temperature, may cause excessive 
paper curl. To combat this, laser paper has a higher moisture content. 

All paper has a grain direction; grain is directly related to curl. Most copiers feed the 
paper long (11-inch) side first. But laser printers usually feed the short (8.5-inch) side 
first. When paper is fed against the grain, it tends to curl. Therefore, to reduce the 
possibility of curling, laser paper should be short grained. 

Other problems may be encountered using copier paper in laser printers. The paper 
appears smooth to the eye and feels smooth to the touch, but under the microscope, hills 
and valleys are visible. Copier paper is too fibrous and rough; final copies using copier 
paper in laser printers may appear with ragged and uneven edges. Laser paper is 
smoother and harder, so that the printed material has smooth edge definition. 

DATAQUEST CONCLUSIONS 

Technology will continue to impact the consumables market. Printer technologies will 
be refined or new ones will be invented, requiring new consumables. End-use applica
tions also will change, thus creating a need for new consumable items. 
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But is it in the end users' best interest to need a new and different consumable for 
each technology? What if there are several different types of printers in a centralized 
environment, all needing different consumables? Differences mean more dollars tied up 
in stocked inventory and possible confusion and frustration when the wrong consumable 
is used and the results are not as anticipated. 

Changing technology will not be enough to create demand. It has been difficult for 
the paper companies to properly market laser paper. The successful companies in this 
industry will be those that anticipate, and create, a market for a new consumable. In the 
end user's mind, a consumable is rarely given much thought. The company that is able to 
have the user associate a specific consumable with a specific brand name will be a 
winner. 

Susan Drain Beshalske 

NEW DIRECTORY OF DATAQUEST PUBLICATIONS? 

A new directory describing 30 Dataquest Research Publications is now available 
from Dataquest's Direct Marketing Group. The directory includes information on: 

• Monthly newsletters on global semiconductor, information systems, and 
office equipment markets 

• SpecCheck specification guides for hundreds of facsimile machines, 
copiers, personal computers, and printers 

• In-depth reports on current high-technology topics, from intellectual 
property issues to high-definition video technology 

For a free copy of the directory, call the Direct Marketing Group toll-free at 
1-800-624-3282 or write: 

Direct Marketing Group 
Dataquest Incorporated 
1290 Ridder Park Drive 
San Jose, CA 95131 

Source Code: K4 

ISIS Newsletter © 1989 Dataquest Incorporated June 



DataQuest 
accMnfnnyof 
ThcDun& KadstreetCorpOTabon 

Research Newsletter 
HOME AUTOMATION BLUEPRINTS FUTURE WORLD 

SUMMARY 

Home automation refers to a comprehensive 
program that will change the way houses are built 
and occupied. Tomorrow's construction industry 
will be mechanized and computerized; tomorrow's 
house will be modularized and automated. 

Several technologies will be necessary to sup
port home automation (see Table 1). Communica
tions will be needed both inside and outside the 
home, computers will be needed for house design 
and enei^y compliance, and control will be needed 
for added appliance efficiency. 

In this newsletter, Dataquest reviews the long-
term developments in energy, houses, and appli
ances. We conclude that it is not too early for 
semiconductor suppliers to work closely with appli
ance manufacturers if they want to capture any part 
of this opportunity in the near term. 

Operation Scenario 

Minimum energy consumption is the goal. 
Each house will be provided with an energy budget 
based on its geographic location (i.e., local weath
er), occupant lifestyle (i.e., family size), and power 
sources (i.e., gas or electricity). This whole-house 
energy consumption program will include incen
tives to encourage conservation (see Table 2). The 
broader goal is to reduce the need for more electric 
power plants because capacity must be built for 
seasonal peak loads and future demand growth. 

Some qjpliances will need to be kept con-
stantiy in adjustment for maximum energy efficien
cy; to do this, they probably will have self-test 
capability. They also may be connected to the 
telephone network to let repair services monitor 
them remotely. 

HOUSE OF THE FUTURE 

Several developments are now under way that 
will dramatically change the houses in which peo
ple live. In this section of the newsletter, Dataquest 
projects what typical housing might be like in the 
year 2(X)0. 

TABLE 1 
Key Technologies for Home Automation 

Zone Control 

Zoned sections of the house (i.e., one or more 
rooms) will have their own thermostats and the 
capability to lower energy use automatically when 
unoccupied. Zone control provides comfort without 
having to heat or cool the entire house as single-
point control does. 

Communications High-definition TV (HDTV), teletext, videotex, local 
area networks (LANs) for inlrahome communication, wide 
area networks (e.g., ISDN) 

Conputers ArxMtectise workstations, cc»nputer-integraled 
manufecturing (QM), laptt^ computers 

Control Embedded microconlrDllers, smart-powCT semicOTiductra?, 
solid-state sensors 

Source: Dataquest 
September 1989 
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TABLE 2 
Whole-House Energy Consumption Incentives (Scenario for the Year 2000) 

Hme-dHise pricing 

Load shedding and 
duty cycling 

Qfif-peak stnage 

Lower rates during off-peak hous oicourage 
lescheduliî  choes that are not time critical 
Power company shids down selected appliances when 
neighborhood energy use exceeds budget 
Energy is stored locally during off-peak hours 
fcH" later use during peak load hours 

Construction Scenario 
The goal is to design and build houses that 

meet prescribed energy consumption regulations. 
Today's houses must meet building codes, but 
energy use never was considered when earlier stan
dards were drafted. Tomorrow's building codes will 
probably have a mandatory energy component. 

Tomorrow's house may be designed on an 
architecture workstadon that takes energy seasonal 
budgets into account In addition, 90 percent of the 
house (up from 55 percent today) will be built 
offsite to guarantee that the stringent quality assur
ance procedures are being met. 

Life Cycle Costing 
Tomorrow's housing market should normalize 

the cost of ownership over the entire life (several 
decades) of a typical building. A well-insulated 
home costs more to build and less to operate. 
Lenders and insurers will likely favor automated 
homes because their standardized safety and energy 
features will have less risk than nonstandard 
designs. 

Source: Dauquest 
Scpiember 1989 

A systems approach has been adopted to con
sider all possibilities at once. For example, the 
mileage and emissions standards for automobiles 
help deal with this crisis. Revised, as well as new, 
draft standards also are being written for energy 
use in the home. 

Energy 

Today's consumers enjoy home comforts such 
as air conditioners, dishwashers, dryers, freezers, 
furnaces, ovens, refrigerators, stoves, and washing 
machines. Average electricity use per household 
increased approximately 220 percent between the 
years 1962 and 1985. This energy use trend has 
serious implications for national security because a 
greater amount of the needed energy cannot be 
supplied from domestic sources. However, less per-
capita consumption would mean less dependence 
on imported energy. Home automation is one of the 
many programs that will enhance energy independ
ence. 

Ftetrofit Scenario 

The installed base of existing houses will not 
be exempt from energy regulations. Cuirent homes 
wiD have to be upgraded to meet local energy 
codes; the easiest way to police this will be at the 
time of sale. Sej>arate utility programs have been 
and continue to be used to encourage insulation. 

FORCES DRIVING HOME AUTOMATION 

TTie era of abundant, low-cost energy is over. 
Energy users (e.g., homes, automobiles, and facto
ries) all are part of the energy equation. They also 
are all part of the energy solution. 

Environment 

Heat and pollution from electricity-generating 
plants are the source of 60 percent of the harmful 
effects in the environment. The result is a possible 
increase of a few degrees in the earth's temperatiu"e 
during the next 100 years. TTiis global wanning 
could be enough to cause a major disruption in the 
world's population because it could change the 
latitudes where people can live, grow food, and 
conduct business. Although not all scientists agree 
that there is a wanning trend, politicians are not 
taking any chances. Reduced consumption means 
fewer facilities, slower warming, and more time to 
find permanent solutions. 
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EMinomy 
Wasted energy means wasted money £uid 

reduced competitiveness, and the cost of this ineffi
ciency to the economy is substantial. The United 
States uses 75 percent more energy per imit of 
GNP than do its trading partners France and Japan. 

Conservation efforts made since 1973 already 
are saving the United States $150 billion per year 
in energy costs. However, additional potential sav
ings of $150 billion to $400 billion annually are 
believed to be possible through further conserva
tion efforts. 

ROLE OF CONSUMER APPLIANCES 

The elements of residential energy consump
tion are building thermal efficiency and appliance 
operating efficiency. The National Appliance 
&ieigy Conservation Act of 1987 provides for 
progressively tougher requirements for appliances 
during upcoming years. 

be scheduled for further regulatory controls that are 
not now covered by past standards. 

Appliance efGciency increases will be accom
plished with a variety of electrical and mechanical 
designs. Electronics are expected to be used widely 
to increase appliance efficiency just as diey have 
been used to increase automobile efficiency. 

Technology Advancements 

Improvements in mechanical components also 
are expected, and these will require electronic com
ponents for sensing and driving. An example of a 
mechanical advancement is Hitachi's new scroll 
compresser, which has an improved refrigeration 
efficiency. 

Chlorofluorocarbons (CFCs) also are being 
outlawed to prevent them from destroying the 
ozone layer of the atmosphere. (CFCs now are used 
in refriger^on systems and appliance insulation.) 
Many otiier opportunities exist for innovation in 
appliance design. 

Certified Efficiencies 

Certain appliances (see Table 3) are candi
dates for energy efficiency certification between 
now and January 1, 1994. Appliances that consume 
a large portion of daily energy in the home could 

POTENTIAL FOR SEMICONDUCTOR 
COMPONENTS 

Home automation represents a major change 
in the way houses are built and energy is used. As 
a result, there will be a phase-in period during the 

TABLE 3 
Candidate Appliances for Energy Certification (U.S. Consumption) 

Appliance 

1968 Unit 
Shipments 
(Millions) 

1985-1968 
CAGR 

Air Conditioners 

Qotties Dryers 

EMshwasheis 

Freezers 

Furnaces 

Portable tfeatos 

Raiges/Ovens 

Refiigetators 

Tetevision Sets 

Washing Madiines 

Wate- Heaters 

Total 

September-Reproduction Prohibited 

7.8 

4.6 

3.9 

1.6 

3.4 

3.6 

7.9 

8.2 

23.6 

6.5 

7.3 

78.4 

8.6% 

153% 

2.7% 

1.6% 

9.1% 

(5.9%) 

8.0% 

6.0% 

3.0% 

52% 

1.0% 

5.0% -

Source: Industry Data 
Dataquest 
September 1989 
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early 1990s. The years 1991 through 1995 will 
create much turbulence as this program gets under 
way. 

Network Connections 

A local area network (LAN) will connect 
appliances so their operations can be coordinated. 
The dishwasher, for example, might signal the 
water heater to begin operation. (The water heater 
normally would be in a standby mode to save 
energy.) 

C^e purpose of the LAN would be to reduce 
peak loading by rescheduling the load to other 
times of the day. Another would be to allow tele-
ph(Hie access for appliance status monitoring or 
time-of-operation reprogramming. 

Communication semiconductors will be 
needed to connect the appliances to the LAN. 
Protocol choices include CEBus, LON, Smart-
House, and X-10. Media choices include powerline 
carrier, coaxial cables, radio waves, infrared waves, 
and optical cables. 

The annual connection potential is approxi
mately 75 million units per year in the United 
States (see Table 3). Dataquest believes, however, 
that this potential will not be reached until after the 
mid-199^, because the home automation program 
first must pass though its start-up phase. 

Power Signals 
Motors are present in most appliances. Pulse 

width modulation (PWM) is a technique for shap
ing power signal waveforms to improve efficiency. 
PWM can ^ o be used to generate synthesized AC 
from AC/DC sources for both standard operation 
and as an emergency-conditions feature during 
power outages. 

Power semiconductors will be needed to 
shape the wavefonns of power signals. Smartpower 
IC technology is being developed today for 
automotive applications. Appliance engineers will 
use automotive smartpower initially because it is 
available. 

In the long term, however, the appliance 
industry may want its own version of smartpower. 
Semiconductors that can operate directly off of the 
110 VAC line will not need transformers. Another 
application for this technology will be general-
purpose llOV power supplies. 

The evolution of technology and standards is 
open-ended. For example, cost and efficiency 

improvements in DC mot(»s ase expected to occur 
toward the late 1990s, and tbe boiefit will be better 
appliances. Such ^vancements are likely to be 
reflected in die standanis <mce they are updated. 

Embedded Control 

Temperature control in appliances today is 
done with thermostats. Two metals with different 
coefficients of thermal expansion are used to open 
and close a circuit that starts and stops a motor. 
This approach has wOTked well for more than 
100 years. 

Greater control i»ecision is possible with a 
solid-state sensor chip competed to a microcon
troller (MCU). ITie microcod«i program in the 
MCU can decide whether or not to start or stop a 
motor based on a variety of conditions. 

For example, a solid-state sensor can provide 
a range of measurements r^her than just the single 
on/off reading of a thermostM. The MCU can make 
control decisions that are based on the actual tem
perature of the room, not just whether the tempera
ture is higher or lower than some preset value. 

The result of the eml^dckd system is a more 
sophisticated controller that causes a higher energy 
efficiency. Embedded control alone will not make 
appliances more efficient, bat several approaches 
ranging from electronk:s to mechanical components 
will be combined to do so. 

DATAQUEST CONCLUSIONS AND 
RECOMMENDATIONS 

The need to conserve eneigy was recognized 
20 years ago. Conservation in automobiles is easy 
to handle because jM ôduction is concentrated in a 
few suppliers. Housing, on the other hand, is dis
persed among thousands of {»noducers and millions 
of users and decision mak^s. 

Housing effkiotcy dierefore is best left to 
local conditions, and that is what the National 
EnvironmentJd Policy Act of 1969 did. However, 
the states (except for CalifOTnia and Horida) have 
done litde since 1975 to improve building efficien
cies, so the federal government now is mandating 
minimum residential energy standards. 

Learning from Past Ger^rations 

Houses built in the next millennium most 
likely will use techniques learned earlier in this 
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millennium. In the Middle Ages, for example, peo
ple living in cold climates discovered through trial 
and enor that two-story buildings with tapestry-
covered w ^ s were warmer than otbex designs. 

Itone auti^nsttion will use workstations to 
design efRcient houses and robots to assemble 
those houses from advanced materials, llie main 
difference is that Middle Ages society was limited 
by a lack of computer tools, while modem society 
is becoming limited by dwindling sources of 
proven fuel reserves. 

Showcase homes are being built to examine 
automation use under actual conditions. For exam
ple, Diablo Research is building a house based on 
the CEBus standard, and Hometronics is planning 
regional CEBus demonstrations. There are an esti
mated 100,000 custfMn-automated homes in the 
United States today. 

Living with tlie Unicnowns 
Dataquest believes that the major semicon

ductor opportunities in home automation will come 
£rom the vse of microelectronics in appliances. The 
standards and the maricets, however, will emerge 
slowly because fliey are just tiny pieces of the 
much bigger panoramic eneigy puzzle. 

We recommend that semiconductor suppliers 
that want to capture part of this opportunity should 
do so by working closely with appliance manufac
turers. Sharing plans in the short term will help 
ensure that component and equipment strategies are 
aligned. 

Len Hills 
Roger Steciak 
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TECHNICAL WORKSTATIONS GROW FASTER IN JAPAN 

This newsletter examines Japan's rapidly growing technical workstation market. It 
reviews the technical market requirements and the enabling technology of RISC, 
clarifies the vendor marketing focus, and highlights the business market use of technical 
workstations in Japan. 

MARKET REQUIREMENTS 

Japanese engineering and scientific users of technical computers expect the 
following features from their system purchases today: 

High-performance graphics ability 

Friendly user interface 

Standardized and extensive networking 

Excellent price/performance over a broad range 

Comprehensive applications software 

These needs are driven by the intense competitive conditions between countries and 
companies—circumstances that impose high productivity requirements in both design and 
manufacturing. This situation has rapidly expanded the number of computer users. 

Minicomputers and mainframes, which were the systems of choice in years past, 
have problems satisfying the current technical market requirements. They are 
unbalanced in computational ability and inflexible in expansion ability, and have 
expensive software and hard-to-manage resources compared with technical workstations. 

Technical workstations offer many advantages in meeting the Japanese market 
needs for the following reasons: 

• Users can utilize a processor without being disturbed by others. 

• Application software is more effective and less expensive. 
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Resources can be shared across standardized networks. 

System configurations are flexible and upgradable. 

Risky investments for centralized, inflexible systems are avoided. 

Additionally, open architectures and standardization of technical workstations are 
beginning to allow users to exercise more control over vendors through multivendor 
purchasing strategies. 

Since 1987, Japanese computer companies have focused on the introduction of 
systems for the network and distributed desktop computing environments. This trend is 
most pronounced in the technical computer market, in manufacturing and engineering 
companies, for the reasons stated above. Dataquest believes that the annual growth rate 
of technical workstations will remain high in technical areas and that use of these 
workstations also will infiltrate commercial markets in Japan. 

RISC-ENABLING TECHNOLOGY TREND 

During 1988 in Japan, the number of unit shipments and new RISC-based 
workstation announcements increased dramatically. Table 1 summarizes the activity. 

Table 1 

RISC-Based Workstation Activity—Japan 

Company 

D i g i t a l Equipment 

JCC 

Matsushita 

Silicon Graphics 

Sony 

Sun 

Ustation 

Trend 

In January, announced Mips version of RISC-based 
technical workstation at aggressive price. 

Has shipped Mips and will ship next generation by 
Q3 1989. 

Will ship SPASC-based workstation soon. Owns 52 percent 
o£ U.S.-based Solbourne. 

Shipping full line of Mips-based technical workstations. 

Announced Mips-based NEWS technical workstation. 

20 percent of 1988 shipments were the SPARC version of 
RISC technical workstations. 

Shipping Mips-based technical workstation. 

Source: Dataquest 
June 1989 
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The cycle of new technical workstation introductions by various companies has been 
short. Approximately one new product announcement has been made every six months. 
These announcements usually cause price reductions of older models. Dataquest believes 
that technical workstations will continue to rely on RISC technology to provide 
inexpensive, cost-effective workstations in the short term. 

VENDOR SIZE AND MARKET STRATEGY 

Technical workstation market growth in Japan from 1987 to 1988 was a remarkable 
80 percent. Estimated unit numbers and observed marketing strategies for key vendors 
are listed in Table 2 (see also Figure 1). 

Table 2 

Workstation Shipments and Marketing Strategies—Japan 

Company 

Sun 

Shipments 
1988 1987 

7,600 3,000 

Marketing Strategy 

OEM and VARs like C-Ito, Fujitsu, 
Nippon Steel, and Toshiba; strong in 
universities and labs; also active in 
commercial market 

Sony 

HP 

5,800 2,900 

3,100 1,700 

Software developer, distributed data 
processing 

CAD/CAM, lab, manufacturing 

Apollo 3,000 2,300 

Digital Equipment 2,000 1,800 

CAO/CAM, design automation, university 
and lab, also active in commercial area 

Software developer, lab, university, 
CAD/CAM 

Others 

Totals 

7.000 4.100 

28,500 15,800 

Source; Dataquest 
June 1989 
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Figure 1 

Technical Workstation Units—Japan 
(Unit Shipments) 
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TECHNICAL WORKSTATIONS ENTER BUSINESS MARKET 

Recently, banking and financial institutions have begun to introduce technical 
workstations into their business operations in Japan. Some of the most frequently stated 
reasons for this action are those that follow: 

Sophisticated user interface of the window system 

2-D graphics capability for simulation 

High-performance computing for simulation 

Networking for resource sharing, host accessibility, and communications 

Openness for multivendor strategy 

Inexpensive solution 

The competitive pressures from Japan's global activities are driving technical 
workstations into new business markets. The UNIX-based technical workstation appears 
to be the best solution in some commercial applications. 
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DATAQUEST ANALYSIS 

Sun is flourishing both in the Japanese and U.S. markets. Its market share was 
roughly 27 percent in 1988. Following are the three main reasons for Sun's success in the 
Japanese market: 

• Much application software is available on Sun products. 

• Japanese users are influenced strongly by U.S. market trends. 

• Although it is a recent entrant into the Japanese market, Sun affiliated with 
major distribution channels and VARs like Fujitsu, Ito-chu Techno-Science, 
Tokyo Electron, and Toshiba. Apollo's entry into the Japanese market was, by 
contrast, much less aggressive than Sun's. 

The shipment growth rate of Sony's NEWS workstation was also large. Sony sold 
5,800 units in 1988, an increase of 100 percent over 1987. Sony is providing only basic 
systems. Application software has been developed by a third party. 

Hewlett-Packard (Yokogawa Hewlett-Packard) is strong in the CAD/CAM area. Its 
other strength is that it is manufacturing in Japan, although it is a U.S. company. The 
proposed Hewlett-Packard/Apollo merger will rival Sun's dominant position in Japan. 

Japanese mainframe computer companies have workstations of their own design, but 
they have not sold well. Fujitsu has started to sell Sun's workstation as an OEM 
product. This will help Fujitsu's mainframe business. Users can expect mainframe 
workstation connectivity in addition to more complete maintenance support from 
Fujitsu. If things go well, the company may enter into competitors' territory. 

Dataquest anticipates the possibility of partnerships between Japanese 
manufacturers and U.S. companies, such as the Kubota-Ardent, Matsushita-Solbourne, 
and NEC-Mips pairings. Hitachi has reached an agreement to purchase NAS from 
National Semiconductor and plans to use its new partner EDS as system integrators in 
developing software and supporting users. 

Will Japanese companies play an important role in the technical workstation 
industry? Dataquest believes that the answer is yes, for three major reasons: 

• Most Japanese companies are all-around players, from chip technology to 
high-performance computing to highly efficient manufacturing capabilities 
and telecommunications technology. They will use technical workstations 
internally and blend their own technology into them. For example, Fujitsu, 
JCC, and Sony are trying to put high-performance graphics engines into their 
current products. 

• Technical workstations will be a more standardized and open system because 
this is what users are demanding. Japanese company management policies are 
very well suited for producing such standardized products. Japanese vendors 
are waiting for the conclusion of UNIX standardization. 
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• There are no political reasons to prevent Japanese vendors from exporting 

technical workstations or manufacturing them overseas because the Japanese 
market already has been dominated by U.S. companies' products. Dataquest 
believes that technical workstation exports from several companies will be 
ready by the fourth quarter of this year. 

Finally, Japanese technical workstation vendors will continue to remain hardware 
suppliers, not software vendors. Without solving this software issue, Japanese companies 
will be subject to following the lead of their U.S. competitors. This software deficiency 
is the key difference between Japan's leadership role in the consumer electronics and 
automobile industries and its role in the technical workstation market. 

(This document is reprinted with the permission of Dataquest's Technical Computer 
Systems Industry Service.) 

Len Hills 
Junichi Saeki 
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JAPANESE ELECTRONIC EQUIPMENT TRENDS 

SUMMARY 

Major Japanese electronics manufacturers, such as Hitachi, Matsushita, NEC, and 
Toshiba, expect all-time high earnings from the 1988 fiscal year that ended in March. 
Revenue should be substantially more than previous records set in fiscal year 1984. This 
high performance appears to come from a robust demand for electronic products 
sustained by a healthy worldwide economy and high price trends in memory devices in 
general and 1Mb DRAMs in particular. Similarly, these manufacturers foresee a rosy 
outlook for 1989's performance, leading to moderate growth in electronics production. 
This newsletter reviews 1988 electronics production in Japan and the outlook for 1989. 

1988 REVIEW 

In 1988, the Japanese electronic equipment markets as a whole showed strong 
growth that was firmly supported by healthy domestic and overseas demands, as well as 
aggressive capital investment by private enterprises. Dataquest estimates that elec
tronics production in 1988 rose 13.7 percent from the previous year to ¥19,093 billion, 
after two sluggish years, 1986 and 1987. 

In the consumer electronics sector, VCR production showed a moderate 3.1 percent 
growth in units during the previous year to 31.5 million units, and a 2.8 percent decrease 
in value to ¥1,178 million. On the other hand, camcorders, a growing segment, rose 
50 percent in units from the previous year to 6.7 million units, and increased 
33.6 percent in value to ¥645 billion. In addition, color television sales were driven by a 
strong demand for 25-inch-and-larger models, reflecting consumer taste for high-grade 
products. This resulted in a 7.5 percent growth in value to ¥843 billion, although unit 
sales registered a 6.3 percent decline. 
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In the industrial sector, computer and telecommunications equipment production 
grew steadily because of an increase in data processing and communications-related 
investments by financial institutions and public organizations. Specifically, PCs showed 
strong growth as a result of smooth sales of the 32-bit models at the initial stage and a 
strong increase in U.S.-bound exports of laptop models as well as a 21 percent increase 
in units to 2.4 million and a 27 percent growth in value to ¥487 billion. Finally, 
facsimile production grew steadily because of the notable increase in exports to Europe 
and the United States. 

OUTLOOK FOR 1989 

Consumer Electronics 

Production remained at a relatively low level in the first quarter because 
consumers' were waiting for the introduction in April of the consumption tax. 
Nevertheless, consumers soon are expected to return to shopping for high-end products, 
and manufacturers are eagerly focusing on producing high value-added products to serve 
this potential market. Based on manufacturers' efforts, Dataquest estimates 
that consumer electronics production this year will grow 2.8 percent from 1988 to 
¥6,546 billion, despite the fact that manufacturers are likely to further increase 
offshore production. The most promising products will be camcorders and TV sets 
equipped with enhanced definition television (EDTV) functions, as commercial 
broadcasting of "Clearvision" is scheduled to start in Japan this fall. 

Data Processing 

A high demand still exists among Japanese corporations for information-related 
investments that are likely to maintain data processing equipment production at current 
high levels. Dataquest predicts that computer production will reach ¥615.2 billion in 
1989, a 17.7 increase over 1988. Although the U.S. economy shows some future 
uncertainty, Japanese-made computers are relatively less dependent on exports than 
those made in the United States (13.9 percent of the 1988 total). When coupled with 
continuing strong domestic demand, the data processing sector is expected to show a 
bright picture for the rest of the year. Other products with high growth potential 
include laser beam printers, Japanese word processors, and electronic schedulers. 

Communications 

After high growth in 1987 and 1988, the communications equipment industry is 
expected to resume its stable growth pattern in 1989. Facsimile machine sales grew 
rapidly in 1988 and should continue its high rate of growth; Dataquest estimates a 
17.6 percent increase to ¥80.7 billion for 1989. 

A new driving force in this sector is NTT's ISDN service "INS Net 1500," which 
starts this month. The network boasts features that include high speed (1.5Mbit/sec) and 
large capacity. Because NTT intends to expand the service from its present 27 cities to 
130 cities in the near future, the equipment makers are developing ISDN-compatible 
equipment, including G-IV facsimiles and digital PBXs. 
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Industrial Equipment 

Dataquest estimates that, because of notable increase in capital investment by 
chipmakers, production of semiconductor manufacturing equipment and related industrial 
equipment was up 18.8 percent in 1988, from the previous year to ¥2,123 billion. 

Because chip manufacturers are planning to implement the capital expenditures 
shown in Figure 1, strong growth of industrial equipment production is expected to 
continue this year. 

Figure 1 

Estimated Japanese Semiconductor Capital Spending 
(Billions of Yen) 
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Transportation 

In 1988, Japanese automobile production recorded an all-time high of 12.7 million 
units, a 3.7 percent increase from the previous year. Production of automotive 
electronic equipment grew 11.7 percent to ¥1,595 billion. With a continued high rate of 
auto production expected this year, as well as considerable growth of semiconductor 
production per vehicle prompted by rapid technological advancement of automotive 
electronics, healthy growth is predicted for automobile electronic equipment in 1989. 
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DATAQUEST CONCLUSIONS 

The Japanese economy still is in a steady expansion pattern. Consumers are showing 
a strong appetite for shopping, while major manufacturing companies are planning high 
levels of capital expenditures in FY1989, although not as high as peak levels in FY1988. 
However, the Japanese economy growth may slow down during the second half of 1989 if 
the U.S. economy experiences the sluggish growth predicted as a result of the rise in 
interest rates and potential for inflation. These factors suggest that the Japanese 
electronics industry will decelerate this year, after hitting its peak in 1988. Dataquest 
anticipates that Japan's 1989 electronics production will rise 7.6 percent to 
¥20,546 billion in 1989. 

Hideaki Nemoto 
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mCH-DEFINrnON VIDEO—"A NEW FRONTIER" 

High-definition video technology (HDVT) will serve as the rallying cry for the 
United States in the 1990s as did the race to the moon in the 1960s. 

U.S. residents perceived the country as lagging in technology in the 1950s; efforts to 
gain new technologies were intensified, and the result was the ambitious program to go 
to the moon. Technologies that benefited from this effort included microelectronics, 
systems management, materials science, and precision equipment. 

Many U.S. residents today perceive the country as slipping in electronics technology, 
and HDVT could be the candidate to reunite its crumbling industries into a new 
competitive force. Technologies benefiting from HDVT applications include high-
resolution displays, image computing (for education, entertainment, and military uses), 
semiconductors, and manufacturing. 

Getting to the moon was not easy, however, and neither will be perfecting HDVT 
technology. 

THE CONSUMER 

HDVT is perceived by the electronics industry as the next step in television's 
evolution, because high-definition displays would have four times as many pixels per 
screen than today's televisions. The consumer, on the other hand, perceives the 
television set as the box in the living room that delivers entertainment cheaply. If a set 
costs too much or delivers anything besides leisure, the consumer will buy something else 
for relaxation. 

We believe that high-definition television will take at least a decade to become 
established in the United States because the only advantage it offers so far is a better 
picture. However, Sony and other Japanese video makers already are introducing 
high-definition VCRs and negotiating deals with both Hollywood and independent 
producers to shoot high-definition movies. We believe that HD-VCRs and cable TV.will 
be the entry points for consumer HDVT. 
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THE INDUSTRY 

TV sets represent a high-volume global business with thin profit margins; entrants to 
this market face a struggle. For example, Sony now has a 7.3 percent share of the U.S. 
market after 20 years of effort. Thomson (RCA/GE), on the other hand, has a U.S. 
market share of 23.4 percent. 

Consumers know when uncertainties exist and avoid bad deals by refusing to 
purchase bad products. Quadraphonic sound, 8-track tape. Beta video standard, and AM 
stereo all failed when the high sales volumes needed for success never happened. We 
note that any of the following groups have veto power over any high-definition television 
plan: 

25 programming studios 

1,400 broadcasting stations 

7,000 cable operators 

10,000 video cassette rental stores 

50,000 consumer electronics retailers 

Manufacturers of more than 50 brands and hundreds of TV and VCR models 

THE TECHNOLOGY 

Television is broadcast as analog signals, and most TV sets today process these 
signals with analog techniques. The HDVT debate, however, opens the door to 
alternative technologies such as digital transmission over the air, satellite or optical 
cables for signal delivery, and digital processing techniques inside the set. We believe 
that these alternative technologies are too risky to be practical at this time. 

THE SPIN-OFFS 

The real benefits of HDVT to the United States will be in the spin-offs. For 
example, high-resolution displays are needed for desktop publishing, battlefield graphics, 
medical imagers, flight simulators, and video games. Image manipulation algorithms for 
videocomputed graphics also are needed in education, entertainment, industrial design, 
personnel training, and military systems. We believe that technologies such as these will 
be necessary for industrial leadership in the 21st century. 

DATAQUEST CONCLUSIONS 

HDVT is an important program for the United States and should be a national 
priority. Dataquest believes that U.S. government policy should be to encourage 
companies to invest in advanced video technology for use in consumer, industrial, and 
military electronics. We recommend patience for semiconductor companies that want to 
pursue opportunities in HDVT, because large orders will come very slowly. We also note 
that the long-term nature of HDVT requires executives to look beyond the next quarter 
and politicians the next election. 

Roger Steciak 
Sheridan Tatsuno 
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TODAY'S JAPANESE PAGE PRINTER MARKET: 
ITS PRODUCTS AND PLAYERS 

INTRODUCTION 

As market needs change, technology must change to satisfy the market demand. At 
one time the serial, impact, dot matrix (SIDM) printer was the choice technology because 
of its flexibility and price/performance level. However, SIDM technology matured, and 
the end-user requirements became more and more sophisticated. SIDM technology is 
now moving toward more functionality, such as paper handling and ease of operation, and 
some progress has been made on the quality of the printing itself. End-user needs always 
move toward better quality. The movement toward more use of graphics also has 
affected printer technologies. 

Since the introduction of the Canon LBP-CX printer to the marketplace, end users 
have sought better and better print quality and graphics capability. This demand has 
been proven by the development of desktop publishing. And, in nonpublishing business 
environments, spreadsheet, word processing, and data base applications, which demand 
complex output and quiet printing operations, are also in increased demand. 

In 1987, total revenue for page printers sold in the United States exceeded that of 
SIDM printers, even though the unit demand ratio was still ten page printers for every 
SIDM printer. This market is dominated by low-end page printers (less than 10 ppm). 
Most of the page printer engines are supplied by Japanese manufacturers. 

Although the U.S. market is dominated by Japanese printer engine manufacturers, 
little is known about the Japanese printer market. Have similar market trends occurred 
in the Japanese and U.S. markets? What is the expected market growth? Who are the 
players? How are they managing joint development? What are the local market 
problems? In this newsletter, Dataquest answers some of these questions. 
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THE JAPANESE PRINTER MARKET 

Table 1 shows a five-year Japanese domestic printer market history and forecast. 
The total market was 1.3 million units in 1987 and will grow to more than 2 million units 
in 1991. The compound annual growth rate (CAGR) from 1987 to 1991 will be 
12.5 percent. SIDM printers totaled 0.9 million units in 1987 and will grow to 1.3 million 
units in 1991, with a CAGR of 9.8 percent. Dataquest estimates that the CAGR for 
Japanese page printers will grow to close to 90 percent. In 1987, the PNPP market was 
estimated to total 28,000 units and it will increase to almost 350,000 units in 1991. 

Table 1 

The Japanese Printer Market History and Forecast 
(ThousaiKls of Units) 

A l l P r i n t e r s 
SIDM 
PNPP 
O t h e r 

1997 

1 , 3 0 0 
900 

28 
3 7 2 

J999 

1 , 4 3 2 
1 , 0 8 0 

70 
282 

in9 
1 , 7 4 3 
1 , 2 0 0 

150 
393 

1990 

1 , 9 3 3 
1 , 2 7 0 

2 5 5 
4 0 8 

1991 

2 , 0 8 2 
1 , 3 1 0 

3 4 4 
4 2 8 

Source: 

CAGR 
1 9 8 7 - 1 9 9 1 

12 .5% 
9.8% 

8 7 . 4 % 
3 .5% 

D a t a q u e s t 
May 1 9 8 9 

The Page, Nonimpact, Plain Paper Printer Market 

The Japanese page, nonimpact, plain paper (PNPP) printer market took off just last 
year. The market more than doubled between 1987 and 1988. The Japanese PNPP 
market did not start to replace line, impact, fully formed (LIFF) printers because of 
kanji-character requirements until 1988. Prior to 1988, only a few manufacturers 
offered kanji-capable page printers. There are more than 7,000 characters for each set 
of kanji fonts. Many companies now offer a so-called bit-map kanji font based on 
Mincho type. The font has different sizing based on 24 x 24 dot, 32 x 32 dot, and/or 40 x 
40 dot, etc. Some companies only offer one sizing and others offer multisizing. Some 
companies also offer Gothic kanji font in the same type of dot configuration. 

Initially, page printer production was directed mostly to the overseas market. 
Production for the Japanese domestic market was delayed because of the kanji font 
development time and cost. The product price about two years ago was more than 
¥0.5 million (about $4,000). Now most companies are ready for the market competition, 
as the price point has come down to around ¥0.4 million ($3,000). This spring, a company 
was expected to offer a product for less than ¥0.3 million (almost $2,400). Now the page 
printer price point will become low enough to compete with the 24-pin SIDM printer, 
which is the dominant technology in Japan. Dataquest estimates that the page 
printer market will grow to approximately 150,000 units in 1989 and continue to add 
100,000 units every year until 1991. 
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The Market Players 

Close to 60 models of page printers with speeds as high as 26 ppm are offered from 
at least 15 printer engine manufacturers in Japan. Of these 60 models, 6 are OEM 
models and 18 have kanji capability. The other models are offered on an OEM basis (see 
Table 2). The 18 kanji-capable models' speed range is from 5 to 11 ppm, with 8 ppm 
being the dominant speed category, and 12 of these 18 models offer 240-dpi resolution. 
The current Japanese standard is 240 dpi, but higher-resolution printers are just now 
starting to enter the marketplace strongly. 

The following list shows the name of companies that offer these 18 kanji-capable 
models and the printer engine used: 

Company 

Apple Japan 
Bussan Digital 
Canon 
Casio 
Epson 
Fuji Xerox 
Fujitsu 
Kyocera 
NEC 
Panasonic 
Ricoh 

Printer Engine 

Canon engine 
Fuji Xerox/ Oki engine 
Own 
Own 
Canon, Ricoh engine 
Own 
Own 
Own 
TEC, Own 
Own 
Own 

Except for Apple Japan, all of these companies are Japanese. NEC offers four 
kanji-capable printers, the most offered by any of the 11 companies listed. Canon, 
Casio, Epson, and Bussan Digital each offer two kanji-capable models. The other 
manufacturers each offer one kanji-capable model. NEC, backed up by its strong 
personal computer market position, is aggressively marketing its kanji-capable printers. 
Even though Canon offers only two kanji-capable models, it has the most models, if 
non-kanji-capable models are included. As with its overseas markets, Canon holds the 
best position in Japan on the economy-of-production scale. Dataquest estimates that in 
1988, the top three ranked market players were Canon, Casio, and NEC. Together, they 
held more than 80 percent share of the Japanese market. 

However, in 1989, Dataquest estimates that the other companies listed previously 
will aggressively expand their shipments as the market continues to expand. We expect 
the page printer market to grow for several reasons: 

• More and more lower-priced products are available. 

• A dominant control language like HP PCL does not exist. 

• We expect growth in the workstation market. 

• Some of the page printer manufacturers also are giant electronics companies, 
and their computer products could be integrated with a page printer as part of 
a total system. 
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Table 2 

Japanese Page Printer 
Specirications 
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U3 
c 
n> 
[A 

3 
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o 
-1 
(U 
r+ 
CD 
O. 

CU 

Vendoc Model 

C/1 

> 

t/1 

Engine 

Apple Japan LaserWriter II NTX-J Canon 

Bus3an Digital Laser Mega Fuji Xerox 

Bussan Digital Laser Hega Jr uki 

Canon LBP-20 Canon 

Canon 
Canon 
Canon 

Canon 

Canon 
Canon 
Canon 
Canon 
Casio 
Casio 

Casio 

Casio 
Copal 
Ricoh 
Canon 

F u j i 

F u j i 

F u j i 
F u j i 

F u j i 

Canon 
Cdnon 
Canon 

Canon 

Canon 
Canon 
Canon 
Canon 
C a s i o 
C a s i o 

C a s i o 

C a s i o 
Copal 
Epson 
Epson 

F u j i ; 

F u j i : 

F u j i : 
F u j i 

F u j i 

Xerox 

Xerox 

Xerox 
Xerox 

Xerox 

l^p-ux 
LBP-B406 
LUP-RX 

LBP-SX 

LBP-A408 
LBP-ST 
LBP-a i l 
LBP-TX 
LCS-124 
LCS-130 

u:s-300 

LCS-2iO 
SLB-6aO0 
LP-5000 
LP-7000 

XP-11 10 

XP-11 30 

4105 
XP-11 40 

XP-11 20 

Technolw^y 

Laser 
Laser 
LEO 
Laser 

Laser 
Laser 
Laser 

Laser 

I.aser 
Laser 
Laser 
Laser 
LCS 
LCS 

(PPM) 

8 
11 

4 
20 

3 

a 
8 

8 

8 
8 
8 
8 
6 
6 

(St.1.) 

8.0HB 
1.0MB 
512K 

-
0.5M 
" • 

-
O.SM 

-
O.SM 

-
1.0MB 

-

DPI 

300 
240 
300 
240 /300 / 

400 
400/480 

400 
240 
240 /300 / 

400 
2 4 0 / 3 0 0 / 

400 
240 
240/400 
300 
240 /300 / 

240 
300 

Font-Access 

J2 

J l 
J2 

J2 

J2 

W 

J l 

PCL I n t e r t a m c 

LCS 
Laser 
Laser 
Laser 

Laser 

Laser 

Laser 
Laser 

Laser 

9 
12 

6 
8 

11 

11 

11 
11 

11 

l . W B 

1.0MB 
1.5M 

-

-
1.5M 

-

-

240 
600 
240 
240 

2 4 0 / 3 0 0 / 
400 

2 4 0 / 3 0 0 / 
400 

240 
2 4 0 / 3 0 0 / 

400 
2 4 0 / 3 0 0 / 

400 

J l 

J2 
J 2 

J2 

P o s t S c r i p t S C S I / H S - 2 M 
HPIIL-Super a - n t r t i 
HPGL-Super C e n t r o 

Vifieo 

Video 
Cent ro /^haSZ 
video 

O r i g i n a l 

O r i g i n a l 

ESC-P 
ESC-Page 

p 

M / B 5 / L 
A4-5/B4 
A4-5/B5 
RJ-4/B4 

A1-1/B4 

Video 

)14-5/B4 
n4/BS/L 

A4/B^ 

C 6 n t t o / B S - 2 3 2 A4/B5 
Vidiio 
C e n l r Q / R S - 2 ) 2 
v i d e o 
C e n t c o / H S - 2 3 2 
Uldeo/Cen* r o / 

H5-2)2 
Video/Cent r o / 

KS-2i2 
Centro/BS-232 
Video 
Centro 
Centro/HS-232/ R4/a4-

422 
Video B4 

A4/B4 

A*~5/»4 
A4 /Le t t 
A 4 / 8 V 
A 4 / B V 
A4/B5/ 

A4/fl5 

A 4 / B 4 -
A3-S 
A4/BS/ 
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Table 2 (Continued) 

Japanese Page Printer 
Specifications 

Vendor 

F u j i t s u 
F u j i t s u 

F u j i t s u 
F u j i t s u 
F u j i t s u 
IBM Japan 
IBM Japan 
IBM Japan 
Kyocera 
Kyocera 
NEC 
NEC 
NEC 
NEC 
Oki 
Oki 
P a n a s o n i c 
P a n a s o n i c 
P a n a s o n i c 

P a n a s o n i c 
R i c o h 
R i c o h 
R i c o h 
Sanyo 
Sanyo 
Sanyo 
Sanyo 
S h a r p 
S t a r 
TEC 
T o s h i b a 
T o s h i b a 

Wodei 

M37i:iL/M/H 

ttllilU 
MII22I1 
M3702L/H 
JB12-O0i 
4 i l 6 - 0 ; i O 
5 4 B l - b 0 1 
L-BBOS 
Piaoâ ^ 
l>C-PR40«UP2 
PC-PH4U6tJ» 
PC-PRba2PS 
PC-PR602!t 
P h o t o P r i n t e r 6024 
Las«rLine fi 
FP-1,136 
FP-L140 
FP-1:300 

FP-LJJO 
LPlObU-SPl 
LP3320-SP4 
S^tlJ-GDl 
SPX-J16 

spx-ezo 
SPK-tOB 
SPX-JOS 
JX9300 
Laser P r i n t e r 8 
LB-13ai 
TN- 7 TiO 
TN 72(10 

Enqine 

F u j i t s u 
F u j i t s u 

F u j i t s u 
F u j i t s u 
F u j i t s u 
Kentek 
Ric(>h 
Ricoh 

Kyocera 
Kyocera 
TEC 
NEC 
NEC 
NEC 
Oki 
Ricoh 
P a n a s o n i c 
P a n a s o n i c 
P a n a s o n i c 

P a n a s o n i c 

Ricoh 
Ricoh 
Ricoh 
Sanyo 
Sanyo 
Sanyo 
Sanyo 
Sharp 
Canon 
TEC 
T o s h i b a 
Tosh iba 

T e c h n o l o g y 

Laser 
Laser 

Laser 
Laser 
LED 
LBt> 

Laser 
Laser 

Laser 
leaser 
Laser 
l ^ s e r 
LED 
IsEO 

LED 
Laser 
Laser 
Laser 
Laser 

Laser 

Laser 
Laser 
Laser 
LEO 
LED 
Laser 
LED 
Laser 
Laser 
Laser 
Laser 
Laser 

Speed 

(Ptw) 

12 
12 

17 
20 

5 
12 

6 
8 

10 
10 

5 
6 
8 
B 

24 
6 

10 
10 
22 

22 

6 
8 
8 

16 
20 

8 
B 
6 
8 
8 

26 
8 

RAM 
( S t d . > 

_ 

1.0MB 
640K 
Not Open 
l.Otffi 
1.5M 
Not Open 
Not Open 
Not Open 
Not Open 

~ 
_ 

4.5H 

l.OM 

Not Open 

" 

" 

l.OM 

~ 

DPI 

3 0 0 / 2 4 0 
2 4 0 / 3 0 0 / 

400 
300 
240 
2 4 0 / 4 0 0 
240 

300 

300 
300 
320 
320 
320 
240 
240 
300 
«00 
600 
4 0 0 / 3 6 0 / 

3 0 0 / 2 4 0 
400 
240 
240 

240 
240 
3 0 0 / 4 0 0 
300 
240 
300 
300 
300 
300 
2 4 0 / 1 0 0 / 

400 

F o n t - A c c e s s 

J l / W l 
H62 
W43 

J2 /H6 
N79 
J l / H l 
J3/W4 
J2/W15 
J2/W2 

J2/W2 

J l 

H 

PCL 

Emulat ion 

J P r e s c r i b 
P r e s c c i b 
Emulat ion 
Emulat ion 
P o s t S c r i p t 
Emula t ion 

Emulat ion 

I n t e r f a c e 

CHntto/R.'i-232 
C p n t r o / B S - 2 3 3 

C e n t r o / R S - 2 3 2 
C e n t r o / R S - 2 3 2 
C e n t t o / H S - 2 3 2 
C e n t r o / R S - 2 3 2 
Video 

C e n t r o / n S - 2 3 2 
C e n t r o / R S - 2 3 2 
Centro 
C e n t r o 
C e n t t o / R S - 2 1 2 
Centco 
c e n t r o 
CenCro/HS-232 
V i d e o 
Video 
v i d e o 

C e n t t o / R S - 2 3 2 
C s n t r o / R S - 2 3 2 
C e n t r o / R S - 2 3 2 
C e n t r o / n S - 2 3 2 
Video 
v i d e o 
v i d e o 
v i d e o 
v i d e o 
C e n t c o / R S - 2 3 2 
C e n t r o / ( l S - 2 3 2 

v i d e o 
v i d e o 

ly i 
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Table 2 (C<Mitinued) 

Japanese Page Printer 
Specifications 

Vendor 

Apple Japan 
Bussan Digital 

Bussan Digital 
Canon 

Canon 
Canon 

Canon 

Canon 
Canon 

Canon 

Canon 

Canon 

Casio 
Casio 

Casio 
Casio 

Copal 
Epson 

Epson 

Fuji Xerox 

Fuji Xerox 
Fuji Xerox 
Fuji Xerox 
Fuji Xerox 

Fujitsu 
Fujitsu 
Fujitsu 
Fujit55U 

Fujitsu 

Paper 

Cassettes 

200 
250 

200 
250 X 2 

Holl 
200 

200 X 2 
2U0 
200 

200 

200 

200 

100 
100 

250 
250 
250 
150 

200 

250 

250 X 2 
250 
250 X 2 
250 
250 
250 
250 
250 

150 

Paper Traj 

Down 100 

Up 

Up 
Up 

-
Up 

250/Down 

100 

lOO/Down 

Down 
Down 
Up 100/Down 

Up/Down 100 

Up 100/Uown 

Down 

Down 100 
Down 100 

Up 
Up 

Up 

Up 

Up 

up 

Up 
Up 
Up 
Up 

150/Down 

150/Down 

lOO/Down 
lOO/Down 

250 

250 
250/Down 
lOO/Down 

lOO/Down 
250 

Ookm 250 
Up 
Up 

250 
2S0 

Down 250 

200 

20 

20 

20 

100 
100 

150 

20 

200 
250 
250 

Toner Kit 

Cartridge 

tb,1100/13,aao 
Not specified 

Cartrldqc^ 
«S,000/21,000 

Cartridge 
1(5, 000/21, sou 

Cartcidge 
»^,0OW/21,5O0 

!t«,D00/ie,oaa 

I5,O00/l«,0IID 

)1,500/1,400 
Cartridge 
*4, 0011/2 7, 000 

Ye,000/23,000 

Cartridge 
(6,000/38,000 

Drum Kit 

t5,000/20,000 
(10,000/32,000 
Not specified 

(10,000/19,000 

(7,000/19,000 

(20,000/40,000 

(10,000/32,000 

»i Bens Ion W/n/ii 

508 X 

478 X 
450 X 

730 X 
750 X 

510 X 

454 X 
454 X 

454 X 

510 X 
454 X 

454 X 
398 X 
398 X 
475 X 

475 X 
570 X 

405 X 
510 X 

478 X 
478 X 

478 X 
478 X 

478 X 
485 X 
470 X 
485 X 

485 X 
450 X 

470 X 

389 X 
410 X 

600 X 
980 X 

529 K 

625 X 
482 X 

492 X 

529 X 
492 X 

493 X 
340 X 

340 X 
455 X 

420 X 
495 X 
418 X 
548 X 

370 X 
370 X 

389 X 
389 X 

389 X 
560 X 
580 X 
510 X 

510 X 
399 X 

218 

270 
133 

510 
1,158 

235 

313 
232 

228 

219 
228 

313 
230 

230 
342 

340 
330 

210 
235 

222 
309 

270 
309 

222 
310 
311 
310 

310 
184 

Weight (Kg) 

21.0 

21.5 
11.0 

100.0 
270.0 

25.0 

28.0 
19.0 

20.0 

24.0 
20.0 

25.0 
17.0 

16.0 
29.0 

29.0 
50.0 

17.0 
24.5 

20.7 
24.8 

25.0 
25.3 

21.2 
46.0 

38.0 
43.0 

43.0 
19.5 

Price 

(1,198,000 

(478,000 
(298,000 

(525,000 

(425,000 

(389,000 

(398,000 

(598,000 

(446,000 
(546,000 

(448,000 

(42,000 
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Table 2 (Continued) 

Japanese Page Printer 
SpeciricaticHis 

Paper 

© 

\o 
00 
vXJ 

o 
0> 

(V> 

x> 
c 
to 
tn 3 
O 
O 
-3 
o 
" 1 
p> 
r+ 
(D 

a 

Vendor 

IBM Japan 
IBM Japan 

IBM Japan 
Kyoceca 

Kyocera 

NEC 
NEC 
NEC 

NEC 

Oki 
Oki 
Panasonic 

Panasonic 

Panasonic 

Panasonic 
Ricoh 
Ricoh 

Ricoh 
engine 
Sanyo 
Sanyo 

Sanyo 

Sanyo 

Sharp 

Star 

TEC 
Toshiba 
Toshiba 

Cassettes. 

550 
150 
250 
250 
250 
150 
150 
250 

250 

250 
150 
200 
200 
250 
250 
150 
250 

450 

200/550 

250 
250 
200 
100 

200 
250 
500 
250 

^*et1trt* 

Up 100/Down VSB 
Dcwn 150 

nutm ISO 
Down 150 
\ip/Oa\tn X5D 
Down 25U 

M w n 250 

Up 250/DD«n 

Up lOO/DoHn 

luo 
IDD 
250 
Down 250 
Up lOO/Down 

Up 100/Cown 

up iDO/DOHn 

250 
250 

500 
150 

150 
250 

250 

Up 10/Dotm 100 

250 
200 

Up 20/001(11 100 

Down 

Down 

Toner Kit 

»3,000/5,900 
113,000/5,900 

t2,soo/«,soa 
»1,500/4,500 
Cartriilge 
«5,000/38,000 

Cactriflge 

«5,000/38,000 

Mot specified 

Not specified 

Not specified 

>3,000 
(5,000 

(5,000 

Drum Kit 

•10,000/29,000 

(10,000/29,000 
(10,000/55,000 

(10,000/20,000 

Mat specified 

Hot specified 

Hot Bp«clfled 

(15,000 
(50,000 

Oev. (10,000/ 
t>pc. (30,000 

Dlatension H/D/H 

6B6 
41B 
553 
428 
428 
411 
750 
470 

470 

600 
409 
505 
5B5 
501 
SOI 
4 OS 

569 

551 

507 
S80 
423 
507 
4S1 

4S4 
411 
678 
480 

X 

X 

% 
• 

X 
X 

X 
X 

X 

H 
X 

X 
X 

X 

X 

K 
X 

X 

X 
K 

X 
X 

X 

X 

X 

X 

n 

48) 
449 
5«1 
450 
450 
520 
410 
525 

525 

535 
4U 
537 
S37 
52« 
512 
418 
563 

5e3 

524 
592 
46B 
524 
416 

492 
527 
610 
450 

X 

K 
X 

X 
K 

K 

x 
K 

X 

K 

X 

X 
X 

X 
X 
X 
X 

X 

X 

X 

X 
K 

X 

X 

X 
X 

X 

381 
212.5 
3B0 
120 
320 
310 
210 
273 

273 

300 
23B 
185 
385 
363 
3£3 
205 
370 

300 

340 
7)0 
361 
280 
325 

219 
31D 
410 
200 

Heiqht (Kg) 

62.0 

16.0 
49.0 

26.0 
26.0 

23.0 
16.0 
30.0 

29.0 

55.0 
17.0 

62.0 
62.0 

40.0 
40.0 
17.0 
50.0 

49.0 

33.0 
77.0 

23.0 
29.0 

17.5 

20.0 

20.0 
70.0 

23.0 

Price 

(780,000 

(488,000 
(528,000 

(398,000 
(368,000 

(980,000 

(498,000 

(1,300,0 

(1,200,0 
(408,000 
(700,000 

(780,000 



Until 1988, the market was really dominated by Canon, Casio, and NEC; however, in 
1989, Dataquest anticipates that the other players listed on page 3 will aggressively 
expand their shipments as the page printer market size grows. Some of the reasons are 
as follows: 

• There are more lower-priced product offerings 

• Dominant superb control language like HP PCL does not exist 

• Workstation market growth is expected 

• Some of the page printer manufacturers are also giant electronic companies, 
and their computer products could be integrated with a page printer as part of 
a total system 

Semiconductor Contents Analysis of Laser Beam Printers 

The majority of laser beam printers use S-bit, 1-chip microcontrollers in the engine 
sections that incorporate A-D converters and D-A converters for analog control 
functions, including laser power control. 

The control section of most laser beam printers adopts a 16-bit 68000 
microprocessor. However, increasing demand for advanced features has prompted more 
models to mount 32-bit 68020 MPUs. 

Most laser beam printers have 0.5- to 1.5-Mbyte RAMs, usually with 2-Mbyte RAMs 
provided as optional memory. Although 256K DRAMs are widely used as main memories, 
an increase in the shipment of 1Mb DRAMs and the price drop expected later this year 
are likely to accelerate the shift from 256K to 1Mb devices. SRAMs are used as buffer 
memories to store bit image data. 

Gate arrays are used for timing control, address control, I/O control, and bit 
shifting. Programmable logic devices (PLDs) are used in some models. Table 3 
summarizes the semiconductor content of laser beam printers. 

Table 3 

Semiconductor Content Analysis of Midrange Laser Beam Printers 

Description 

Memory 
256K DRAM (NMOS, 256Kxl) 
64K SRAM (NMOS, 64Kxl) 
1Mb ROM (NMOS) 

Total Semiconductor 

Quantity 

16 
2 
_1 

22 

C95t 

V 8,260 

(Continued) 
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Table 3 (ContinuecQ 

Semiconductor Content Analysis of Midrange Laser Beam Printers 

P^SCriptJ-Pn 

Microdevices 
16-Bit MPU 
8-Bit MCU 

Total Microdevices 

ASIC 
Gate Array (660 to 1,500 gates) 
Cell-Based IC 

Quantity 

1 

Qosi. 

V 1,060 

Total 

Logic 

Analog 

Discrete 

ASIC 

Transistor 
Diode 

Total Discrete 

Total Semiconductor 

LBP Production Cost 

I/O Ratio 

6 

? 

? 

6 
M 

22 

66 

Source: 

¥ 2,090 

V 200 

V 260 

V 620 

V12,490 

V84,350 

14.8% 

Dataguest 
May 1989 

DATAQUEST ANALYSIS 

The Japanese page printer market took off only last year. The market is expected 
to grow by 150,000 units in 1989, and by at least 100,000 units every year until 1991. 
The Japanese desktop publishing market also is expected to take off strongly this year. 
Our forecast does not include so-called dedicated word processor systems, which use a 
page printer as an output device. This market segment also is making its presence felt in 
the marketplace. Some of the manufacturers' models listed in Table 2 also are used for 
this application. The dedicated Japanese word processor market could grow to more 
than 10,000 units this year. 

JSAM Newsletter © 1989 Dataquest Incorporated May 



Because of the complexity of the kanji character, Japanese manufacturers showed a 
slow start, but now end users also have begun to realize the flexibility and beauty of the 
printed output of PNPP printers. The page printers present a big challenge to 
SIDM printers. Both NEC and Apple Japan have announced PostScript-compatible page 
printers priced at approximately ¥1 million ($8,000). This price is much lower than the 
market had expected when considering outline font development cost, and the product 
comes with a 40-Mbyte hard disk drive. 

(The majority of this document was originally published by Dataquest's Electronic 
Printer Industry Service and is reprinted with its permission.) 

Hideaki Nemoto 
Kenji Muto 
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JAPANESE SEMICONDUCTOR INDUSTRY FIVE-YEAR FORECAST: 
INDUSTRIAL ELECTRONIC EQUIPMENT DRIVES GROWTH 

SUMMARY 

The impact of 1988, with its memory shortages and tremendous growth rates, has 
continued into the first half of 1989 according to Dataquest's forecast for the Japanese 
semiconductor industry. The industry will begin to slow in the third quarter of 1989, 
reaching a year-end growth rate of 14.9 percent. This is up from our previous forecast of 
8.3 percent, for the following reasons: 

• Memory device shortages have persisted into the first quarter of 1989. 

• Domestic industrial equipment demand was strong in the first quarter of 1989 
and is expected to continue through the end of the year. 

• Capital spending by private companies has been active. 

• Export of industrial electronics has been vigorous. 

Our extended forecast shows a slowdown in 1990, picking back up again by 1991. 
Because of the impact of recent persistent memory shortages, we are forecasting the 
next peak year for the Japanese market to be 1993, which would make a five-year cycle 
from peak to peak. Historically, the industry has peaked every four years. We forecast 
this same five-year cycle in all regions except Europe, which is expected to peak in 1992 
as more production moves into Europe and European manufacturers gear up for intense 
competition. 

© 1989 Dataquest Incorporated May—Reproduction Prohibited 
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FORECASTS 

Short-Term Forecast—1988 through 1990 

In the next two years, the semiconductor market in Japan will be driven by 
industrial equipment, through both domestic demand and exports. Products that will 
drive Japanese semiconductor consumption in 1989 and 1990 are as follows: 

• PCs and laptops (private and public use) 

The current installed base is very small. 

32-bit machines have been introduced that can handle Japanese language 
software. 

Companies purchasing smaller computer systems are eligible for a tax 
break with the new tax system. 

A PC-based communication system between private investors and their 
brokers has been introduced. 

• Larger office computer equipment 

Securities companies are being pressured to improve data processing 
techniques. 

Companies that are expanding globally need to upgrade and expand 
computer systems. 

• Automatic teller machines 

- A new system is being used where customers access their bank account 
directly from the store checkout. 

• Fax machines 

Growth of exports was strong in 1988 and is expected to continue into 
1989 because of a small overseas installed base. 

• Point of sale (POS) terminals and electronic cash registers (ECRs) 

- Retailers need to buy new hardware to meet the requirements of the 
newly introduced consumption tax. 

Growth in industrial equipment will keep semiconductor consumption strong in 1989, 
despite a predicted slowdown in consumer electronics. Historically, after a year of 
strong growth, consumer spending drops off. Dataquest's projected growth rates for 
consumer electronic equipment consumption is 7.4 percent in 1988, 30.0 percent in 1989, 
and 4.0 percent in 1990. 

Consumer spending also has been slower than normal in the first quarter of 1989 
because of the expectation of lower prices after the introduction of the April 1 
consumption tax. Taxes on luxury items such as CD players, VCRs, camcorders, and 
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color televisions dropped from 10 to 3 percent. Demand for these items is expected to 
pick up again in the second quarter. 

Memory devices are another reason for a strong 1989 semiconductor market 
forecast. The current situation of supply and demand is outlined as follows: 

• IM DRAM—At the end of the first quarter of 1989, supply is still less than 
demand. Expectations are that supply will equal demand by mid-1989 because 
of a boost in production. Prices are slowly dropping. 

• 256K SRAM—Prices and demand are increasing because of growth of POS 
terminals, ECRs, and electronic schedulers. There is a shift in both suppliers, 
as new ones enter the market, and users, as IM DRAM supplies improve. 

• Mask ROM—The supply-to-demand ratio is worse now than in 1988. One 
reason is the popularity of Nintendo game machines, which use mask ROMs. 

In the next two years, we expect capital investments to remain strong, but to stay 
below 1984 levels. Many manufacturers are increasing investments, but cautiously, 
unlike what we saw in 1984. Return on investment is now 1, for the first time since 1984. 

Tables 1 and 2 show quarterly growth rates based on yen and U.S. dollars, 
respectively, for the Japanese semiconductor market from 1988 to 1990. 

Table 1 

Japanese Semiconductor Consumption Forecast 
Quarterly Growth Rates for 1988-1990 

(Percent Change in Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Discrete 

Optoelectronic 

Exchange Rate Yen/$ 

1997 

9.0% 

10.9% 

4.1% 
16.0% 
2.3% 

16.4% 
12.5% 
19.9% 
17.6% 

4.5% 

4.0% 

3.2% 

144 

01/88 

(1.1%) 

(0.4%) 

(5.0%) 
11.0% 
(7.5%) 

15.9% 
12.1% 
19.2% 
17.3% 

3.7% 

3.2% 

2.1% 

128 

Q2/88 

9.4% 

10.5% 

7.7% 
5.9% 
8.0% 

14.9% 
22.4% 
12.7% 
8.9% 

1.5% 

5.3% 

6.8% 

125 

03/88 

7.9% 

8.6% 

(5.4%) 
14.2% 
(9.0%) 

12.3% 
20.3% 
8.8% 
5.8% 

6.0% 

2.9% 

12.3% 

134 

04/88 

5.8% 

7.1% 

0.8% 
0.1% 
0.9% 

7.7% 
15.3% 
0.6% 
3.2% 

8.7% 

1.8% 

0.4% 

125 

1988 

20.5% 

23.6% 

5.0% 
24.5% 
1.7% 

40.7% 
64.6% 
20.8% 
33.5% 

(0.8%) 

5.2% 

26.5% 

128 

(Continued) 
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Table 1 (Continued) 

Japanese Semiconductor Consumption Forecast 
Quarterly Growth Rates for 1988-1990 

(Percent Change in Yen) 

> 

Total Semiconductor 
Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Discrete 

Optoelectronic 

Exchange Rate Yen/$ 

1988 
20.5% 
23.6% 

5.0% 
24.5% 
1.7% 

40.7% 
64.6% 
20.8% 
33.5% 
(0 .8%) 

5.2% 

26.5% 

128 

01/89 
4.3% 
3.5% 

(0.6%) 
0.9% 
(1.0%) 

,8% 
,7% 
,6% 
,0% 

(4.0%) 

5.1% 

11.7% 

128 

02/89 
2.3% 
2.7% 

(0.2%) 
(6.3%) 
1.3% 

2.8% 
3.9% 
1.3% 
2.4% 
3.4% 

0.5% 

2.1% 

128 

03/89 
(1.4%) 
(1.0%) 

(3.4%) 
(11.5%) 
(1.7%) 

(0.7%) 
(0.3%) 
(0.6%) 
(1.2%) 
(1.1%) 

(2.4%) 

(3.9%) 

128 

04/89 
(4.7%) 
(4.7%) 

(4.8%) 
(9.8%) 
(3.8%) 

(5.6%) 
(9.3%) 
(3. 
(1. 

4%) 
7%) 

(1.6%) 

(3.8%) 

(6.5%) 

128 

1989 
15.0% 
16.3% 

(4.0%) 
(4.2%) 
(3.9%) 

2 3 . 3 % 
38 .6% 
1 1 . 3 % 
13 .5% 

7.2% 

7.4% 

17 .9% 

128 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Discrete 

Optoelectronic 

Exchange Rate Yen/$ 

1989 01/90 02/90 03/90 04/89 1990 

15.0% 2.9% (3.3%) (3.1%) (4.3%) (1.3%) 

16.3% 2.8% (2.9%) (3.0%) (4.0%) (1.4%) 

(4.0%) 3.1% (2.9%) (3.0%) (3.8%) (3.7%) 
(4.2%) (3.2%) (9.4%) (3.9%) (2.5%) (2.5%) 
(3.9%) 4.3% (1.5%) (2.8%) (4.0%) (4.0%) 

2 3 . 3 % 2 . 1 % ( 0 . 7 % ) (4 .0%) ( 4 . 4 % ) (2 .4%) 
3 8 . 6 % 2 .2% 0.6% (2 .3%) ( 4 . 8 % ) (6 .5%) 
1 1 . 3 % 2 .0% (5 .4%) ( 5 . 7 % ) ( 2 . 9 % ) 3 .4% 
1 3 . 5 % 2 . 1 % 1.2% (4 .9%) ( 5 . 1 % ) (0 .4%) 

7 .2% 4 .8% (9 .2%) (0 .3%) ( 3 . 0 % ) 2.7% 

7.4% 3 .8% (3 .6%) (1 .8%) ( 5 . 6 % ) (2 .5%) 

1 7 . 9 % 2 .3 % (8 .0%) ( 6 . 5 % ) ( 4 . 8 % ) 2 .2% 

128 128 128 128 128 128 

Source: Dataquest 
May 1989 
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Table 2 

Japanese Semiconductor Consumption Forecast 
Quarterly Growth Rate for 1988-1990 

(Percent Based on U.S. Dollars) 

Total Semiconductor 

Total IC 

1987 

26.5% 

28.6% 

4.3% 

02/88 

12.0% 

5.1% 13.2% 

03/88 

0.7% 

04/98 

13.5% 

1.3% 14.9% 

1989 

35.6% 

39.1% 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Discrete 

Optoelectronic 

Exchange Rate Yen/$ 

Total Semiconductor 

20.7% 
34.3% 
18.7% 

35.0% 
30.5% 
39.0% 
36.5% 

21.1% 

20.6% 

19.7% 

144 

1999 

35.6% 

0 
16.4% 
(2.6%) 

13.4% 
19.3% 
5.6% 

13.8% 

(8.8%) 

(2.2%) 

14.4% 

128 

01/89 

1.8% 

10.3% 
8.5% 

10.6% 

17.6% 
25.3% 
15.5% 
11.5% 

3.9% 

7.8% 

9.4% 

125 

02/99 

2.3% 

(11.7%) 
6.5% 

(15.1%) 

4.8% 
12.2% 
1.5% 
(1.3%) 

(1.1%) 

(4.1%) 

4.7% 

134 

03/89 

(1.4%) 

8.0% 
7.3% 
9.2% 

15.4% 
23.7% 
7.9% 

10.7% 

16.5% 

9.1% 

7.6% 

125 

04/89 

(4.7%) 

18.3% 
40.1% 
14.6% 

58.4% 
85.4% 
35.9% 
50.3% 

11.7% 

18.5% 

42.3% 

128 

1989 

14.9% 

Total IC 39.1% 1.1% 2.7% (1.0%) (4.7%) 16.2% 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Discrete 

Optoelectronic 

Exchange Rate Yen/$ 

JSAM Newsletter 

18.3% 
40.1% 
14.6% 

58.4% 
85.4% 
35.9% 
50.3% 

11.7% 

18.5% 

42.3% 

129 

© 1989 r 

(3.0%) 
(1.1%) 
(3.4%) 

4.3% 
7.2% 
1.1% 
2.5% 

(6.2%) 

2.6% 

9.2% 

129 

)ataquest 

(0.2%) 
(6.9%) 
1.4% 

2.8% 
3.9% 
1.4% 
2.4% 

3.5% 

0.6% 

1.9% 

128 

Incorporz 

(3.3%) 
(11.1%) 
(1.6%) 

(0.7%) 
(0.3%) 
(0.7%) 
(1.2%) 

(1.1%) 

(2.4%) 

(3.8%) 

128 

ited May 

(4.8%) 
(9.7%) 
(3.8%) 

(5.6%) 
(9.3%) 
(3.4%) 
(1.7%) 

(1.6%) 

(3.8%) 

(6.6%) 

128 

(4.1%) 
(4.1%) 
(4.0%) 

23.2% 
38.5% 
11.2% 
13.5% 

7.1% 

7.3% 

17.9% 

128 

(Continued) 
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Table 2 (Continued) 

Japanese Semiconductor Consumption Forecast 
Quarterly Growth Rate for 1988-1990 

(Percent Based on U.S. Dollars) 

f 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Discrete 

Optoelectronic 

Exchange Rate 7en/$ 

1989 

14.9% 

16.2% 

(4.1%) 
(4.1%) 
(4.0%) 

23.2% 
38.5% 
11.2% 
13.5% 

7.1% 

7.3% 

17.9% 

128 

01/90 

(2.8%) 

(2.7%) 

(3.1%) 
3.1% 
(4.2%) 

(2.1%) 
(2.1%) 
(2.0%) 
(2.1%) 

(4.6%) 

(3.6%) 

(2.2%) 

128 

02/90 

3.5% 

3.0% 

3.0% 
10.4% 
1.5% 

0.7% 
(0.6%) 
5.7% 
(1.2%) 

10.1% 

3.8% 

8.7% 

128 

03/90 

3.2% 

3.1% 

3.1% 
4.1% 
2.9% 

4.1% 
2.4% 
6.0% 
5.1% 

0.3% 

1.8% 

6.9% 

128 

04/90 

4.5% 

4.2% 

3.9% 
2.6% 
4.2% 

4.6% 
5.0% 
3.0% 
5.4% 

3.1% 

6.0% 

5.0% 

128 

1990 

(1.3%) 

(1.4%) 

(3.8%) 
(2.6%) 
(4.0%) 

(2.4%) 
(6.5%) 
3.4% 
(0.4%) 

2.7% 

(2.5%) 

2.2% 

128 

Source: Dataguest 
May 1989 

Long-Term Forecast—1991 through 1993 

One area to watch in the 1992 through 1993 time frame is high-definition television 
(HDTV). Receivers for HDTV will consume approximately 20 to 30Mb of memory, 
compared with the 8 to 11Mb of memory consumed by the earlier EDTV and IDTV. 
Digital equipment such as faxes, copiers, VCRs, and cameras are expected to see strong 
growth in the 1992 to 1993 time frame. 

Capital investments will be strong as new technologies are put into production and 
existing fabs are upgraded. We do not see an overcapacity problem developing in Japan, 
but we will be monitoring the worldwide situation as companies increase manufacturing 
facilities in Europe to meet local content requirements and in the United States and Asia 
to overcome trade restrictions. 

The compound annual growth rate (CAGR) for semiconductor consumption from 
1988 to 1993 is estimated at 15.9 percent. Tables 3 and 4 show the 1987 to 1993 yearly 
growth rates in yen and U.S. dollars. 
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Table 3 

Japanese Semiconductor Consumption Forecast 
Yearly Growth Rates for 1987-1993 

(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Discrete 

Optoelectronic 

Exchange Rate Yen/$ 

X987 

9.0% 

10.9% 

4.1% 
15.9% 
2.3% 

16.4% 
12.5% 
19.9% 
17.7% 

4.5% 

4.0% 

3.3% 

144 

1958 

20.5% 

23.6% 

5.0% 
24.5% 
1.7% 

40.7% 
64.6% 
20.8% 
33.5% 

(0.8%) 

5.2% 

26.5% 

128 

1989 

15.0% 

16.3% 

(4.0%) 
(4.2%) 
(3.9%) 

23.3% 
38.6% 
11.3% 
13.5% 

7.2% 

7.4% 

17.9% 

128 

199Q 

(1.3%) 

(1.4%) 

(3.8%) 
(2.7%) 
(4.0%) 

(2.3%) 
(6.5%) 
3.4% 
(0.4%) 

2.7% 

(2.5%) 

2.2% 

128 

1991 

15.6% 

16.5% 

4.7% 
(3.3%) 
6.4% 

18.6% 
16.0% 
19.1% 
21.9% 

15.0% 

11.7% 

14.0% 

128 

1992 

19.8% 

21.4% 

8.6% 
(9.1%) 
12.0% 

24.5% 
25.0% 
23.0% 
25.0% 

16.6% 

13.2% 

15.0% 

128 

1993 

33.2% 

37.5% 

12.2% 
(5.1%) 
14.9% 

46.0% 
65.0% 
32.0% 
30.9% 

18.4% 

15.8% 

17.0% 

128 

Table 4 

Japanese Semiconductor Consumption Forecast 
Yearly Growth Rates for 1987-1993 

(Millions of U.S. Dollars) 

1987 1988 1989 1990 1991 1992 1993 

Total Semiconductor 26.5% 35.6% 14.9% (1.3%) 

Total IC 28.6% 39.1% 16.2% (1.4%) 

Bipolar Digital 20.7% 18.3% (4.1%) (3.8%) 
Memory 34.3% 40.1% (4.1%) (2.6%) 
Logic 18.7% 14.6% (4.0%) (4.0%) 

MOS Digital 35.0% 58.4% 23.2% (2.4%) 
Memory 30.5% 85.4% 38.5% (6.5%) 
Micro 39.0% 35.9% 11.2% 3.4% 
Logic 36.5% 50.3% 13.5% (0.4%) 

Analog 21.1% 11.7% 7.1% 2.7% 

Discrete 20.6% 18.5% 7.3% (2.5%) 

Optoelectronic 19.7% 42.3% 17.9% 2.2% 

Exchange Rate Yen/$ 144 128 128 128 

15 .6% 

1 6 . 5 % 

4.7% 
( 3 . 4 % ) 

6.4% 

18 .6% 
1 6 . 0 % 
1 9 . 1 % 
21 .9% 

1 5 . 0 % 

11 .7% 

14 .0% 

128 

19 .8% 

21 .4% 

8.6% 
(9 .1%) 
1 2 . 0 % 

24.5% 
25.0% 
23.0% 
25.0% 

16 .6% 

1 3 . 2 % 

15 .0% 

128 

33.2% 

37.5% 

1 2 . 2 % 
(5 .0%) 
14 .9% 

4 6 . 0 % 
65 .0% 
3 2 . 0 % 
3 0 . 9 % 

18.4% 

15.8% 

17.0% 

128 

Source: Dataquest 
May 1989 
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Global Semiconductor Forecast 

Figure 1 shows the Japanese semiconductor forecast as it relates to the Rest of 
World (ROW) region. As expected, ROW is the highest growth region, with a CAGR from 
1988 through 1993 of 24 percent. 

Figure 1 

Worldwide Semiconductor Forecast 
Growth Rates by Region 

(Percent Growth Based on U.S. Dollars) 

Percent Growth 

1993 
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DATAQUEST RECOMMENDATIONS 

The semiconductor market in Japan remains strong, with the fastest growth of any 
region except ROW in both 1988 and 1989. Dataquest recommends that suppliers keep a 
close watch on the following areas: 

• Domestic demand for computer equipment and related peripherals for both the 
home and the office 

• Impact of HDTV and digital equipment in the 1992 to 1993 time frame 

• Globalization of manufacturing, bringing new competition and increasing 
capacity 

• Continued high growth in memory devices, which are expected to remain the 
high growth product for the next three years 

Bridget O'Brian 
Hideaki Nemoto 
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WHERE ARE SEMICONDUCTORS CONSUMED IN JAPAN? 

This Research Bulletin summarizes Dataquest's estimates of 1988 Japanese 
semiconductor consumption by 47 provinces. Table 1 shows our estimate of the 
10 largest semiconductor-consuming provinces, which account for 77 percent of Japan's 
semiconductor consumption. The top 5 represent 55 percent of the total. Kanagawa and 
Tokyo, ranked first and second, respectively, are major bases for electronics production 
and absorb 33 percent of the total consumption. In particular, Kanagawa boasts a 
32 percent share of Japan's personal computer production and 18 percent of the 
country's VCR production. 

Table 1 

1988 Japanese Semiconductor Consumption by Province 
(Billions of Yen) 

Percentage of 
Rank Province Consiimption Tota l Cons^unption 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Kanagawa 
Tokyo 
Shizuoka 
Osaka 
Shiga 
Ibaraki 
Tochigi 
Aichi 
Nagano 
Saitama 

441 
405 
282 
143 
137 
124 
122 
120 
97 
96 

Source: 

17.3% 
15.9% 
11.1% 
5.6% 
5.4% 
4.9% 
4.8% 
4.7% 
3.8% 
3.8% 

Dataquest 
January 1989 

Figure 1 illustrates percentage shares of semiconductor consumption by region. Of 
the seven regions shown in the figure, the three regions containing Tokyo, Nagoya, and 
Osaka consume the lion's share of semiconductors, or 91 percent of the total. These 
regions have 30 VCR production facilities, which produce 69 percent of the national 
production, and 20 PC plants, which manufacture an overwhelming 97 percent of the PCs 
produced in Japan. 

Hideaki Nemoto 
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Figure 1 

1988 Japanese Semiconductor Consumption by Region 

Hakkaido/Tohoku 
3.9% 

Kanto 
52.1% 

Kinki 
15.0% 

•fJ0B2^4rt-t Source: Dataquest 
January 1989 
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1988 JSAM Newsletter Index 

The enclosed JSAM Newsletter Index is a quick reference guide to 
the JSAM 1988 newsletters. It is structured as follows: 

o Titles are organized by both subject and company. 

The first part is a company list, e.g., LSI Logic. 

The second part is a subject list, e.g., Memory. 

o The newsletter month and year follow each title listing in the 
index. Refer to the month tab to locate a specific newsletter. 

This index is updated quarterly. 

JSAM © 1989 Dataquest Incorporated February 
000'! 17 2 



1988 JSAM Newsletter Index 

Company News I e t - t e r D a t e 

FUJITSU LTD. 
Sun Tsunami Hits Japan and Fuji tsu Catches the Wave Dec. 88 

SUN MICROSYSTEMS INC. 
Sun Tsunami Hits Japan and Fujitsu Catches the Wave Dec. 88 

© 1989 Dataquest Incorporated February JSAM 
0003172 



1988 JSAM Newsletter Index 

Subject Newsletter Date 

ALLIANCES 
Sun Tsunami Hits Japan and Fujitsu Catches the Wave Dec. 88 

COMMUNICATIONS 
Japanese Facsimile Production Overview: A Rapidly Growing Aug. 88 
Market 

EDP 
Sun Tsunami Hits Japan and Fujitsu Catches the Wave Dec. 88 

JSAM © 1989 Dataquest Incorporated February 
0003172 



July-September 



JSAM Code: Newsletters 
1988-1 
0001181 

JAPANESE FACSIMILE PRODUCTION OVERVIEW: 
A RAPIDLY GROWING MARKET FOR SEMICONDUCTORS 

INTRODUCTION 

Facsimile production in Japan is gathering momentum because of vigorous exports 
to the United States and Europe and pervasiveness into small business in the Japanese 
domestic market. Dataquest anticipates that the worldwide facsimile market will 
remain one of the fastest growing telecommunications market segments over the next 
several years. In terms of unit shipments, we believe that the worldwide facsimile 
market will increase by a 30 percent compound annual growth rate (CAGR) from 1988 
through 1993. 

This newsletter will focus on the production of facsimiles in Japan—which 
dominates the worldwide market—and the semiconductor content of the facsimiles 
produced in 1988. As shown in Figure 1, 1987's facsimile production in Japan reached 

Figure 1 

Japanese Facsimile Production Forecast 
(Billions of Yen) 

Billions of Yen 
900-

800 

700 

600 

500-

400-

300^ 

200 

100^ 

0 

t .V I Facsimile Production 

Semiconductor Consumption In Facsimile Machines 

'i^ 
^ 

1983 

^ ^ 

f ^ , 
1984 i 1985 1986 1967 1988 1989 1990 1991 1992 

Source: Dataqu«>t 
Augtut 1988 
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¥365 billion ($2.53 billion), a 20.5 percent increase over 1986. Dataquest estimates that 
it will reach ¥475 billion in 1988, growing 30.1 percent. Dataquest forecasts that 
facsimile production will reach ¥770 billion ($6.16 billion) in 1992. This vigorous 
production activity will offer major opportunities for the semiconductor industry. We 
estimate that semiconductor consumption in Japanese-produced facsimiles will be 
¥66.5 billion ($532 billion) for 1988 alone. 

> 

FACSIMILE PRODUCTION IN JAPAN 

Table 1 lists the Japanese facsimile manufacturers, which we believe account for 
approximately 100 percent of the total facsimile production in Japan, We estimate that 
the top 5 manufacturers are Ricoh, Matsushita Communication, NEC, Toshiba, and 
Canon. 

Table 1 

Facsimile Manufacturers 

Manufacturer 

Canon 
Fujitsu 
Fuji Xerox 
Hitachi 
Matsushita Conununication 

Mitsubishi Electric 
Murata 
NEC 
Oki Electric 
Ricoh 

Sharp 
Toshiba 

in Japan 

Plant Location 

Ami, Ibaraki 
Kanuma, Tochigi 
Iwatsuki, Saitama 
Totsuka, Kanagawa 
Nagano, Nagano 
Shonan, Kanagawa 
Meguro, Tokyo 
Kyoto, Kyoto 
Inuyama, Aichi 
Shizuoka, Shizuoka 
Honjyo, Saitama 
Atsugi, Kanagawa 
Saitama 
Nara, Nara 
Hino, Tokyo 

Source: Dataquest 
August 1988 
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It is also important to take note of the significant amount of Japanese 
manufacturers' overseas production. The high yen and fear of trade barriers such as 
tariffs and import restrictions by the European Economic Community have forced 
Japanese facsimile manufacturers to accelerate overseas production since 1986. It is 
estimated that overseas production for 1988 will total 750,000 units. Table 2 shows 
Japanese facsimile manufacturers' overseas plant locations. 

Table 2 

Japanese Facsimile Manufacturers' Overseas Plants 

Manufacturer Plant Location 

Canon 
Fuji Xerox 
Matsushita Conununication 

NEC 

Oki Electric 

Ricoh 

Toshiba 

France 
Korea 
United States 
Singapore 
Mexico 
Brazil 
Oregon, United States 
Telford, United Kingdom 
Shanghai, People's Republic 
of China 
Scotland 
United States 
United Kingdom 
Korea 
France (Pleuaned) 
Shanghai, People's Republic 
of China 

Source: Dataguest 
August 1988 
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SEMICONDUCTOR CONTENT 

Table 3 shows Dataquest's estimates of the semiconductor content of midrange and 
low-end facsimile machines. 

Table 3 

Estimated Semiconductor Content of Standard Facsimile Machines 

Components 

Integrated Circuits 
256K SRAM 
€4K SRAM 
512K EPROM 
256K EPROM 
MPU 
MCU 
Standard Logic 
Gate Array 
Modem IC 
Watch IC 
Linear IC 

Optoelectronic 
CCD 
LED Array 

Discrete Components 

Total Semiconductor 
Facsimile Production 
per Unit (B) 
I/O Ratio (A/B) 

Cost (A) 
Cost 

G-III Midrange Model 
Quantity 

¥ 18, 

¥143, 
i; 

(Units) 

1 
0 
1 
0 
1 
2 
20 
2 
1 
1 
10 

1 
1 

57 

850 

,300 
1.2% 

G--III Low-End Model 
Quantity (Units) 

0 
1 
0 
1 
1 
0 
10 
2 
1 
0 
10 

1 
1 

51 

¥15,550 

¥87,000 
17.9% 

Source: Dataguest 
August 1988 

Customization of ICs has reduced the number of standard logic and analog ICs used 
in facsimiles. By contrast, usage of high-density memory devices has been increasing, 
mainly in high-end models. Facsimiles equipped with laser beam printers use more than 
50 256K DRAMs each. G-IV machines, to be standardized by the end of this year, are 
believed to use 3 ISDN (Integrated Services Digital Network) ICs each. 
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DATAQUEST ANALYSIS 

Dataquest estimates that facsimile production in Japan will maintain a high growth 
rate through 1992. The advent of the ISDN era will stimulate demand for expensive G-IV 
machines. In addition, we expect low-end machines to penetrate not only small 
businesses, but executive desktops as well. From the standpoint of the semiconductor 
industry, we can expect that memory functions such as store-and-forward capabilities 
and the entrance into the market of facsimiles equipped with laser beam printers will 
continue to propel memory device consumption. 

Japanese manufacturers dominate the worldwide facsimile market with a 98 percent 
share of worldwide production. This situation will not change for the foreseeable future 
as Japanese manufacturers continue to improve facsimile production techniques through 
advances in semiconductor technology. 

Hideaki Nemoto 
Osamu Ohtake 
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SUN TSUNAMI HITS JAPAN 
AND FUJITSU CATCHES THE WAVE 

SUMMARY 

Sun fever rages on in Japan. In a highly strategic move. Sun Microsystems 
announced a five-year, $280 million original equipment manufacturer (OEM) agreement 
with Fujitsu Limited. Fujitsu expects to sell a minimum of 15,000 Sun workstations and 
servers over the next three years, marketing them as the "S Family," along with its own 
"G Series" of technical workstations. Fujitsu Microelectronics, a subsidiary of the 
Tokyo-based giant, currently manufactures Sun's SPARC (Scalable Processor 
Architectxire) RISC chip, the microprocessor of the Sun-4 workstation. 

In this newsletter, Dataquest briefly analyzes the Fujitsu-Sun alliance in terms of 
its mutual leveraging potential, as well as its impact in the following areas: 

• Sun's global positioning and distribution channels 

• Fujitsu's competitive position and platform strategy in the Japanese technical 
workstation and CAD/CAM markets 

THE FUJITSU-SUN ALLIANCE 

Sun's Global Positioning 

Sun has been upscaling its Japan operations recently; Nihon Sun's staff now numbers 
approximately 120 employees. Their direct sales force focuses on the university, R&D, 
and nonprofit organizations. Nihon Sun claims annual growth of 100 percent. Sun's 
technical workstation sales across all applications totaled $95 million (3,712 units) in 
1987 compared with rival Apollo's sales of $45 million (2,200 units). (In the Japanese 
CAD/CAM market, however, the competition between Apollo and Sun is closer: Apollo's 
unit sales lead Sun's by 821 workstations to 571, although their respective market share 
is much closer, as shown in Table 1.) 
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Table 1 

1987 Japan GAD/CAM Market Share 

Rank 

1 
2 
3 
4 
5 

13 

22 
23 

Company 

IBM 
Fujitsu 
Digital 
Hitachi 
NEC 

Mentor 

Sun 
ApollOjj_i -,, 

Total Market 

• / ^ ' 

1987 
Revenue ($M) 

• • - ' • ' • $ 

/••'• $ 

/ \ $ 
$ 
$ 

-.' '^ $ 

. _ ' ; • • • $ 

• v „ . $ 

.r̂ '"' $1 

~ ''^1. ' •• 

352.7 
158.0 
146.0 
124.0 
123.0 

42.7 

.- 16.5 
16.b 

,976.4 \ 

Source: 

Market 
Share 

17.8% 
8.0% 
7.4% 
6.3% 
6.2% 

2.2% 

0.8% 
0.8% 

100.0% 

Dataquest 
December 1988 

A central position in global revenue distribution is highly desirable in that it 
provides a multinational firm with a hedge against the cyclicity in any particular 
regional market. Sun's worldwide CAD/CAM sales, however, are still largely centered in 
North Americar-isee- Figure "l)r.--f)ataT3uesx~belt€reB~'tmrT:hS^Tujifs^^^^^^ agreement will 
catapult Stin into a stronger global marketing position, more akin to that of Apollo and 
right on the trail of multinationals IBM, Digital Equipment, and Hewlett-Packard. 

By Dataquest's count, Fujitsu is the most successful domestic vendor of CAD/CAM 
hardware in Japan. Dataquest research shows that major CAD/GAM purchasers in Japan 
first standardize on a hardware vendor and afterward select the application-software 
suppliers. Fujitsu is able to pull Sun into a more central position internationally, 
essentially because the choice of ^ hardware vepdor has already be§n; made. Sun, in 
essence, becpmes Fujitsu's-jadopted heir, acquiring access to its vast ^ mainframe user 
einpire. - - ... . • ,-n^-, .̂ -.^ .-•£-.. i: ' - u ' • 

This agreement completes Sun's strategy of recruiting as many partners in Japan as 
possible, blanketing the market with sales and support channels. Sun products are 
currently distributed by G. Itoh Techno-Science Gompany, Ltd., as well as having OEM 
arrangements with Nippon Steel, Tokyo Electron (TEL)^ and Toshiba. By contrast, Apollo 
distributes through its own Japanese subsidiary and indirectly through GAE vendor 
Mentor Graphics, Sun's Fujitsu alliance provides customers with excellent support from 
a local vendor that is widely respected as Japan's technology leader. The Fujitsu-Sun 
alliance now closes the loop from chip manufacture, to UNIX software design, to 
distribution and support—in shorty, the, qJassic Japanese formula for success: tight 
vertical integration. 
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I 
Figure 1 

£ Geogratphical'̂  Balance of 1987 
CAD/CAM Revenue for Nine Key Players 

North 
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As shown in Figiife 1, a company with perfect global balance of revenue would plot 
at the center of'gravity, marked by the asterisk (*). A company with solely a North 
American source of i^ales revenue would plot at the top vertex of the triangle. Similarly, 
a company with'-pirddominantly Asian •i'everiue would plot at the leftmost vertex. The 
size of each c i fc l^^ 'grossly related tO total'CAD/CAM revenue. See Appendix A Table 
A-1 for a more detailed breakout of company revenue.) •^'- " 

k^- ' ^ V fe-r 
Fujitsu's Competitive Position 

Fujitsu gains'significantly in other Ways as-well. A late entrant into the technical 
workstation artna in third quarter 1987, Fujitsu workstation sales trail those.of rivals 
NEC and Sony, which ihfroduced their products miieh earlier, in 1986. The 19̂187 
technical workstation shipment number-s underscore the lead held by these two suppliers: 
across all applications, Fujitsu shipped only 330 technical workstations ($7 million), 
compared with NEC's 1,300 units ($35 million)-and Sony's 3,712 ($68 million). 
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1 
^̂  „ F,uiits)tj's / tephnical workstation platforjm Cjurr^ntly lacks, the higtvrperformance 

il^p; gi^aphicis reqmred for certain-tAti/CA^i Applications, as well; as a rich catalog of 
tliird-party supplied software—an a i ^ ^for w^hidi Siin is justly;renpAwned. The agreement 
allows Fujitsu time to become a full-line supplier like rival NEC—filling in its product 
l;ne, from^ supercomputer to PGj while satisfyingjfCustQp^r, demeinds f<3r a more Sun-like 
pr;odtic;tI, tt alsp significantly jC^ Fuiit^ivs^ competitive position inr, the Japanese 
Wbrkstatto^ liri^rljcet, particulari^ which ait, thiS; t-in^ is. without a 
3-D workstation prbductt 
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bXtkOuEST ANALYSIS 

Dataquest believes that the Japanese technical workstation explosion has hit Japan. 
Pent-up user demand to migrate from mainframes to distributed processing networks on 
newer-generation technical workstations has resulted in a shift over the past two years 
fom single-system buys to large-volume purchases. Success in this market, however, 
will not be determined solely by hardware performance and adherence to standards. As 
Japanese users begin considering these large-volume orders, the vendor's reliability and 
ability to deliver service and support will become key considerations. Applications 
support, distribution relationships, and marketing programs, therefore, are equally 
critical factors for success. 

What we see in the Fujitsu-Sun agreement are indications of a win-win situation 
developing—strong technology coupled with strong local support. Obviously, much 
depends on how the partnership is executed. 

We foresee no short-term negative impact on Sun's existing distributors, whose 
marketing strategies, by agreement, are complementary. CAD/CAM vendors that are 
already ported to the Sun clearly now have a stronger opportunity to penetrate the 
Japanese market, if they so choose. 

Nevertheless, the following questions remain unanswered at this time: 

• How will marketing responsibility be split between the two allies? 

• How fast will Fujitsu move to incorporate Sun's Network File Server (NFS) on 
its own G-200 workstations (as have NEC and Sony), thereby leveraging Sun's 
growing Japanese network? (Fujitsu and Sun are expected to announce a 
technology alliance to localize Sun's SunLink products to the Fujitsu product 
line—much as Sun did with IBM.) 

• Will Sun's almost certain success in Japan pressure the few remaining Sun 
hold-outs (e.g., Applicon, Intergraph, and Mentor Graphics) to port to the Sun? 

• Will Sun further leverage Fujitsu's manufacturing capacity to achieve even 
greater profitability in the Japanese market? (Manufacturing rights are not 
included in the current agreement.) 
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Fujitsu wiir gain sigrimcant tfechrioldgical ^d'm^tenaradvaritSges frdni^ tfes'new 
relationship. Even if Fujitsu's own workstation product falters. / 'the bp^p^ny^^ 
manufacturing assembly'lines, we suspect; will nbt^tieHdler"^'" "'-'"*'• ^-^^.^'^PM''- /^'if . - - .>ri 

(This document iSPreprWit^d-va^-th* permissiort of Dataquest's CA5/CAM^'lftdu^!ei 
Service. Dataqiiesfs GAD/eAivt^Iriaustiy_'SeFVic^ pufe l l^s an entire Ast'ari ^ind&?'Mm 
in-depth analyses; market shSreSr'attd foredists for4he A^fett CAO/CAM'tti'ark^t.y'^^^^;,''t 
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Appendix A 

table A-1 

Dist t i |mt |^tf IS!«7 WorldwidR CAD/CAM 
% ? i m f?!felected Cd|i«)ames 

Company 

IBM 
Digital 
Mentor 
ApOllo 
Hesflett^Pack^ft 
Fujrilisu 
Hitachi 
NEC 
Sun* 

. | O t a l ^ | | . 
• Worldwide 

CAD/CAM 
Revenue ($M) 

$1, 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

,354 
910 
213 
201 
154 
158 
124 
123 
iio 

i^axt^ American 
^^hare 

. 39> 
53%. 
54% 
38% 
34% 

~% 
. e, 
0 
68% 

European 
Share 

28% 
26% 
<25% 

J?3«% 
38% 
0 
0 
0 

-i5% 

Far Eastern 
Share 

33% 
21% 
21% 
24% 
27% 

100% 
100% 
100% 
17% 

*The geograph ica l d i s t r i b u t i o n of Sun ' s t o t a l f i s c a l yoeat 1988 s a l e s for a l l 
a p p l i c a t i o n s ( i n c l u d i n g CAD/CA^, CASE, t % c h n f ^ l publ | .khing and a r t i f i c i a l 
i n t e l l i g e n c e ) i s s i m i l a r : North America, = 62 p e r c e n t , S|urope = 23 p e r c e n t , 
and Asia = 15 percenl;", 

Source: Dataquest 
December 1988 
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