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Chapter 1 

Executive Summary 
This report provides the first quarter 1998 outlook for the worldwide 
DRAM market based on the results of recent supplier surveys and related 
information. The report includes quarterly information through the fourth 
quarter of 1998 amd yearly iivformation for 1999. 

Market Conditions 
Dataquest's DRAM supply cmd demand outlook remains largely consis­
tent with original expectations. DRAM production capacity clearly 
exceeds DRAM bit demand as of early 1998. The current oversupply 
means strong 1998 pricing competition among manufacturers of both 
16Mb and 64Mb DRAM. 

The market backdrop is a large 1997 oversupply. Dataquest believes that 
the DRAM market will move toward balance around the end of 1998; 
however, this balance depends heavily on restrained 1998 capital 
spending by DRAM manufacturers. Our basic expectation is that major 
Korecin and Japanese manufacturers wiU reduce their 4Mb and 16Mb 
production and increase 64Mb production throughout this year. As noted, 
Dataquest bases the year-end 1998 scenario of more balanced DRAM 
demand and supply on this asstmiption of restrained capital spending by 
DRAM manufacturers in 1998. If DRAM manufacturers do not refrain 
from aggressive capital spending in 1998, the sharp oversupply is likely to 
continue into 1999. 

Meanwhile, the Asia/Pacific turmoil commands market attention. 

Asia/Pacific Crisis 
The economic and financial crisis in Asia/Pacific is creating considerable 
market uncertainty, especially for DRAM suppliers. The immediate effect 
centers on additional downward pressure on DRAM pricing, as measured 
in dollars, because of weaker Asian currencies. Capital spending wiU also 
be affected. 

The crisis increases the likelihood that DRAM capital spending will be 
restrained during 1998. For example, Korea-based suppliers were in the 
process of re-evaluating their spending plans in late December 1997 and 
January 1998. The capital spending plans of the worldwide network of 
DRAM suppliers wiU become clearer by the end of the first quarter. The 
impact will become tmderstood in the marketplace later in the year. 

Factors such as the Asia/Pacific crisis might cause some Korea-based 
suppliers to place less emphasis on 64Mb output than now expected. 
Korean manufacturers might decrease their investment for their 
next-generation fabs. That decision, in turn, could result in restricted 
64Mb production capacity for Korean suppliers while still providing them 
with sufficient 16Mb capacity. Under this scenario, Korean suppliers 
might support 16Mb production strongly in 1998 and 1999—which is not 
Dataquest's current assumption. 

DSDR-WW-MS-97Q4 ©1998 Dataquest 
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By contrast, we expect a firm commitment from Taiwan-based suppliers to 
16Mb production during 1998, despite the crisis. If Taiwanese suppliers 
become zealously committed to the 16Mb DRAM, the 16Mb oversupply 
could persist well into 1999. 

64Mb Die Shrinks 
Other factors could exacerbate the 16Mb and 64Mb supply/demand out­
look. A key manufacturing issue has emerged that centers on the die size 
of 64Mb DRAM. Dataquest believes that some companies have been 
imable to reduce (that is, shrink) the 64Mb DRAM die as expected. Some 
companies might decide that 16Mb production is their most profitable 
strategy for 1998 and 1999—which is not the assumption of tfie forecasts 
shown in this report. If this proves to be a trend, the 16Mb DRAM supply 
could be much higher than shown in this report and the 64Mb supply 
much lower. 

As indicated, Dataquest should have new 1998 capital spending data 
soon. Companies are formulating their 1998 capital spending plans right 
now. We wiU use that data to revise our estimate of DRAM capacity trends 
in the next DRAM supply and demand report. 

SDRAM 
The market shift from extended data out (EDO) DRAM to sjmchronous 
DRAM (SDRAM) started in the third quarter of 1997 and is proceeding 
rapidly. The mainstream SDRAM is 66-MHz version; however, the 100-
MHz version should quickly win market acceptance following market 
introduction. 

Intel's 440BX chipset serves as the key "gating factor" for 100-MHz 
SDRAM. DRAM manufacturers right now are focusing on development of 
a 100-MHz version of 64Mb SDRAM. To date, just several DRAM manu­
facturers have had their devices qualified by PC vendors. 

We should note that timely 1998 release of the 440BX chipset might cause a 
shortage later this year of the 100-MHz version of 64Mb SDRAM. 

Suppliers' Strategies 
Dataquest believes that the main density remains the 16Mb device, but the 
shift to 64Mb SDRAM continues to accelerate. Micron Technology Inc. has 
a very good DRAM shrink technology—that is, the ability to reduce the 
size of the DRAM manufacturing die multiple times during each density's 
life cycle. If other DRAM manufacturers cannot compete successfully with 
Micron in terms of lowering 64Mb production cost, ti\e result for them will 
be less profitable 64Mb businesses. 

The following sections summarize Dataquest's view on DRAM supplier 
strategies at tiie 16Mb and 64Mb DRAM densities. 

16Mb 
U.S. and Taiwanese manufacturers are still increasing 16Mb production. 
Meanwhile, Korean and Japanese manufacturers are reducing 16Mb out­
put. U.S. manufacturers will increase their 16Mb production but will 
switch to 64Mb as demand grows for this part. 

DSDR-WW-MS-97Q4 ©1998 Dataquest January 26,1998 
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Key "wild card" suppliers include Taiwan-based suppliers and U.S.-based 
Micron Technology. Taiwanese manufacturers encountered a production 
yield challenge in 1997, but this year Dataquest believes they have yield 
improvements under way. 

Taiwanese companies plan to strongly increase their 16Mb production in 
1998. Among Taiwanese companies. Nan Ya Technology Inc. has very 
strong expectations of 16Mb market demand in 1998. Taiwanese DRAM 
companies wUl make especially large increases in 16Mb production 
through 1998. They will provide some of the 16Mb output to their alliance 
partners (often on a contract manufacturing basis). 

The 16Mb market might remain in oversupply during 1999 if Taiwanese 
manufacturers continue to increase their production of 16Mb during 1999. 
We should note that Taiwan-based suppliers remain on track with a new 
generation of DRAM fabs that could have strong 1999 market impact. 

Micron's Strategy 
Micron will try to remain at the 16Mb density—and boost output—until 
required by major customers to migrate to the 64Mb density. 

Micron now ranks as the leading producer of 16Mb, based on unit ship­
ments. The company wiU likely increase 16Mb production into 1999. As 
indicated, however. Micron can and will switch production from 16Mb to 
64Mb in line with market demand. 

Historically, Micron's strategy has been to make multiple DRAM die 
shrinks (its competitors make just several). The continuing series of die 
reductions enables Micron to increase market share during the middle and 
latter stages of a DRAM life cycle. 

At the 64Mb density. Micron will have to be more responsive to the timing 
of demand for this newer-generation device by major PC manufacturers. 
PC OEMs represent a much larger portion of Micron's DRAM business 
today than in 1994 and 1995, when the market migrated to 16Mb DRAM. 
When the 16Mb density emerged. Micron was able—^because it was more 
dependent on the spot market and less dependent on major PC 
companies—to delay its shift from 4Mb to 16Mb. During 1998 and 1999, 
however, major customers could require Micron to migrate more rapidly 
to the 64Mb density than currently expected. 

64Mb 
This market wiU remain in oversupply for most of 1998. 

Korean and Japanese manufacturers started increasing production of 
64Mb DRAM during the second half of 1997. They did this when the 64Mb 
market was oversuppUed. They chose to do so because of an even greater 
oversupply of 16Mb devices. 
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The main application of 64Mb in the first half of 1997 was the workstation. 
Samsung Electronics Company Ltd. and NEC Corporation served as the 
main 1997 providers of 64Mb DRAM for this application. Workstation 
market demand was somewhat restricted, resulting in a small oversupply 
in the first half of 1997. During the second half of 1997, notebook PCs 
joined with workstations as 64Mb end applications. As noted, at that time, 
major DRAM manufacturers started increasing production, which exacer­
bated the oversupply. 

Desktop PCs will start using 64Mb in 1998, which means increased 1998 
demand for 64Mb. In spite of that, the market will remain in oversupply 
unless suppliers reduce 16Mb production more sharply than Dataquest 
expects. 

Project Analyst: James Seay 

Contributors: Masahiro Suzuki, Senior Industry Analyst (Japan), Ronald Bohn, 
Director, Worldwide Semiconductor Research Operations, Jim Handy, Director 
and Principal Analyst (Worldwide and Americas), James Seay, Research Analyst 
(Worldwide and Americas),, Sabrina Chiou, Research Analyst (Asia/Pacific and 
Taiwan), and Chang Soo Kim, Industry Analyst (Asia/Pacific and Korea) 

i 
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Chapter 2 

Production Statistics of 4IVIb DRAM 
This chapter provides estimates of 4Mb DRAM quarterly unit shipments 
by supplier. The tables show a summary for 4Mb (see Table 2-1) and total 
4Mb shipments (see Table 2-2). Subsequent tables show shipments by 
organization (xl, x4, x8/9, and xl6/l8, in Tables 2-3 through 2-6) and by 
technology (fast page mode—FPM, extended data out, synchronous, next-
generation, and display, in Tables 2-7 through 2-11). Dataquest collects 
data through quarterly supplier surveys. These tables represent 4Mb 
DRAM unit shipments of each company's brand-name parts. For example,. 
if one company produces DRAMs for another company under a foundry 
agreement, Dataquest counts the product as shipments from the company 
that purchased the product to ship under its brand name. This avoids the 
problem of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 4Mb DRAM. Average selling prices (ASPs) for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields am estimated dollar market for that device. 
Dataquest derives demand from a units-per-system analysis detailed in 
Chapter 5. 

} 
4Mb Market Condition 

The major DRAM manufacturers have reduced 4Mb production, but pric­
ing continues to decline. Even so, the market situation is clearly changing. 
So-called second-tier manufacturers are now the main players in the 4Mb 
market. The market may be moving toward balanced supply/demand in 
1998, but the total supply capability will remain beyond 4Mb demand. 

Wliat Has Clianged since tiie Previous Report 
The 1998 supply/demand forecast of 4Mb DRAM remains consistent with 
the prior report. 

Dataquest has revised the format of Table 2-1. The portion of Table 2-1 that 
formerly displayed configuration and technology detail in units now 
shows the same detail as percentages of total 4Mb DRAM unit shipments. 
Dataquest has also revised Tables 2-3 through 2-11 to display configura­
tion and technology detail as a percentage of each company's overall 4Mb 
DRAM shipments. The "aU companies" total at the bottom of these tables 
will show tiie weighted average of each detail subcategory as a percentage 
of overall "aU companies" production of 4Mb DRAM. Dataquest believes 
this new arrangement will better show how each company allocates its 
production across the configuration and technology subcategories, as well 
as provide better analysis of market shifts. 

I 
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Table 2-2 
Quarterly Shipments of All Configurations of 4Mb DRAM to the World, Ql/97 to 1999 (Million 

@ 
CO 
CO 
oo 
o 
cu 
5r 
S3 

cu 
•5 
IV3 
cn 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectngiQieSf 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Old 

Samsung 

Sharp 

Siemens 

Texas InstruttUSaiits 

Toshiba 

Vanguard 

All Companies 

Average Selling Price 

Total Revenue (U.S.$\^ 

Total Demand 

Sufficiency (%) 

Ql/97 

5.3 

9.2 

23.0 

21.0 

7.6 

15.0 

7.5 

23.2 

14.1 

16.3 

0.7 

-

22.0 

14.0 

4.0 

21.0 

1.0 

17.2 

20.4 

11.7 

4.1 

258.3 

2.59 

669.1 

258.0 

100.12 

Q2/97 

6.9 

7.7 

20.3 

18.0 

3.6 

14.0 

5.9 

16.0 

11.6 

22.4 

0.5 

-

19.8 

13.1 

7.0 

14.0 

0.8 

15.6 

15.5 

6.8 

3.4 

222.9 

2.56 

570.7 

221.7 

100.57 

Q3/97 

8.6 

6.6 

18.3 

15.0 

1.8 

13.0 

5.0 

12.5 

10.4 

23.3 

0.6 

-

18.1 

12.8 

8.0 

13.0 

0.9 

14.8 

12.8 

4.8 

1.8 

202,2 

2.47 

499.6 

197.9 

102.16 

Q4/97 

8.7 

6.2 

16.0 

13.0 

0.9 

11.0 

4.5 

10.3 

9.0 

18.0 

-

-

16.3 

12.4 

8.0 

9.0 

0.8 

13.7 

10.0 

2.5 

5.0 

175.3 

2.15 

376.5 

173.2 

101.23 

1997 

29.5 

29.7 

77.6 

67.0 

13.9 

53.0 

22.9 

62.0 

45.1 

80.0 

1.8 

-

76.3 

52.3 

27.0 

57.0 

3.5 

61.4 

58.7 

25.8 

14.3 

858.7 

2.46 

2,115.9 

850.7 

100.94 

Ql/98 

8.3 

5.8 

13.5 

12.5 

0.3 

9.1 

4.2 

7.1 

7.5 

14.4 

-

-

14.5 

12.4 

6.0 

8.0 

0.8 

12.7 

7.5 

2.5 

4.0 

151.1 

1.93 

291.2 

149.6 

100.97 

Q2/98 

7.5 

5.3 

11.0 

9.5 

0.2 

7.6 

3.6 

4.0 

6.9 

11.4 

-

-

11.8 

12.4 

6.0 

8.0 

0.7 

11.1 

5.7 

2.5 

3.3 

128.5 

1.70 

218.3 

125.4 

102.45 

Q3/9 

6 

5 

9 

7 

0 

6 

3 

1 

6 

8 

9 

12 

4 

7 

0 

9 

3 

2 

3 

104 

1.6 

168 

103 
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Table 2-5 
Quarterly Shipments of x8/9 4Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shipp 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectrotiiGS: 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mose] Vitelic 

Motorola 

Nan Ya Technolo0 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstrmSt^P^ 

Toshiba 

Vanguard 

All Companies 

Average Selling Price 

Total Revenue (U.S.SM) 

Ql/97 

-

5.0 

11.0 

-

-

3.0 

19.5 

-

10.0 

-

-

-

22.0 

-

3.0 

6.0 

19.5 

-

15.0 

7.0 

-

6.4 

2.82 

46.8 

Q2/97 

-

8.0 

11.0 

-

-

3.0 

18.7 

-

10.0 

-

-

-

31.0 

-

3.0 

6.0 

18.7 

-

16.0 

7.0 

-

7.1 

2.66 

42.1 

Q3/97 

-

8.0 

11.0 

-

-

3.0 

17.0 

-

10.0 

-

-

-

30.0 

-

3.0 

2.0 

17.0 

-

16.0 

7.0 

-

6.6 

2.56 

34.1 

Q4/97 

-

8.0 

11.0 

-

-

3.0 

17.0 

-

10.0 

-

-

-

30.0 

-

3.0 

2.0 

17.0 

-

15.0 

7.0 

-

6.5 

2.15 

24.5 

1997 

-

7.1 

11.0 

-

-

3.0 

18.3 

-

10.0 

-

-

-

28.0 

-

3.0 

4.5 

18.1 

-

15.5 

7.0 

-

6.7 

2.58 

147.4 

Ql/98 

-

10.0 

11.0 

-

-

3.0 

15.0 

-

10.0 

-

-

-

30.0 

-

2.0 

2.3 

15.0 

-

-

7.0 

-

5.7 

1.90 

16.4 

Q2/98 

-

10.0 

11.0 

-

-

3.0 

15.0 

-

10.0 

-

-

-

30.0 

-

2.0 

2.5 

15.0 

-

-

7.0 

-

5.7 

1.54 

11.3 

Q 

Source: Dataquest (January 1998) 
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Table 2-9 
Quarterly Shipments of Synchronous 4Mb DRAM to the World, Ql/97 to 1999 (Millions of Un 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hytindai 

IBM MicroelectB^WdSi 

LG Semicon 

Matsushita 

Micron T e c h n o l t ^ 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolo^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instnintt^S; 

Tostiiba 

Vanguard 

All Companies 

Source: Dataquest (January 1998) 
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Table 2-10 
Quarterly Shipments of Next-Generation 4Mb DRAM to the World, Ql/97 to 1999 (Millions of 

Ql/97 Q2/97 Q3/97 Q4/97 1997 01/98 Q2/98 Q 

Alliance Semiconductor 
Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectB^jtes 
LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 
Mosel Vitelic 

Motorola 

Nan Ya Technology 
NEC 

Nippon Steel 
Oki 
Samsung 

Sharp 
Siemens 
Texas Instnifl^nis 
Toshiba 
Vanguard 
All Companies 

Source: Oataquest (J^ary 1938} 
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Table 2-11 
Quarterly Shipments of Display 4Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Sh 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectiGpiqs 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolo^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas I n s t r u m ^ ^ ; 

Toshiba 

Vanguard 

All Companies 

01797 

-

5.0 

6.0 

-

35.0 

-

10.0 

-

-

-

-

-

10.0 

-

-

3.0 

-

-

8.0 

3.0 

-

3.9 

Q2/97 

-

10.0 

8.0 

-

50.0 

-

12.0 

-

-

-

-

-

10.0 

-

-

3.0 

-

-

12.0 

2.0 

-

4.2 

Q3/97 

-

12.0 

11.0 

-

65.0 

-

15.0 

-

-

-

-

-

10.0 

-

-
3.0 

-

-
15.0 

2.0 

-

4.4 

Q4/97 

-

12.0 

11.0 

-

75.0 

-

15.0 

-

-

-

-

-

10.0 

-

-
3.0 

-

-
17.0 

2.0 

-

4.3 

1997 

-

9.3 

8.7 

-

45.4 

-

12.6 

-

-

-

-

-

10.0 

-

-
3.0 

-

-
12.1 

2.5 

-

4.2 

Ql/98 

-

15.0 

21.0 

-

85.0 

-

15.0 

-

-

-

-

-

11.0 

-

-
8.3 

-

-
23.0 

1.0 

-

5.7 

Q2/98 

-

15.0 

21.0 

-

95.0 

-

20.0 

-

-

-

-

-

11.0 

-

-
7.5 

-

-
35.0 

1.0 

-

6.2 

Q3 

2 

10 

2 

Source: Dataquest (January 1998) 

03 

"5 
N> 
CJ> 

CO 
CO 

oo 



Chapter 3 
Production Statistics of 16iVib DRAiW 

This chapter provides estimates of 16Mb DRAM quarterly unit shipments 
by supplier. Tables show a stmunary for 16Mb (see Table 3-1) and total 
16Mb shipments (see Table 3-2). Subsequient tables show shipments by 
organization (xl, x4, x8/9, xl6/18, and'32/36, in Tables 3-3 through 3-7) 
and by technology (fast page mode, extended data out, synchronous, next-
generation, and display, in Tables 3-8 through 3-12). Dataquest collects 
data through quarterly supplier surveys. These tables represent 16Mb 
DRAM imit shipments of each company's brand-name parts. For example, 
if one company produces DRAMs for another company under a foundry 
agreement, Dataquest cotmts the product as shipments from the company 
that purchased the product to ship under its brand name. This avoids the 
problem of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 16Mb DRAM. Average selling prices for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for ihat device. 
Dataquest derives demand from a units-per-system analysis detailed in 
Chapter 5. 

What Has Changed since the Previous Report 
Dataquest continues to expect a 16Mb DRAM oversupply for most of 
1998. Supply and demand of 16Mb are likely to move into balance during 
1999 because demand will switch by then from 16Mb to 64Mb. 

The forecast for total 16Mb DRAM supply for 1998 remains consistent 
with prior expectations. For 1998, Dataquest expects the worldwide sup­
ply of 16Mb DRAM to reach nearly 2.2 billion units (quite similar to the 
prior forecast of 2.3 billion units). Dataquest expects that the quarterly pro­
duction peak of 16Mb will be late 1998 or early 1999. For the full year 1999, 
production should total 1.96 biUion units. We base this outlook, which is 
higher than the prior 1999 forecast of 1.84 billion imits, on a continued 
move by Taiwanese suppliers to 16Mb DRAM. 

Expectations for 16Mb DRAM demand in 1998 remain consistent with 
prior expectations. For 1998, Dataquest expects worldwide demand for 
16Mb DRAM to reach 2.14 billion imits (the prior forecast called for 2.18 
billion units). For 1999, demand for 16Mb DRAM is expected to total 1.91 
billion units, versus the prior expectation of 1.82 billion units. 

I 
DSDR-WW-MS-97Q4 ©1998 Dataquest 17 
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Table Format 
Dataquest has revised the format of Table 3-1. The portion of Table 3-1 that 
formerly displayed corifiguration and technology detail in units now 
shows the same detail as percentages of total 16Mb DRAM unit ship­
ments. Dataquest has also revised Tables 3-3 through 3-12 to display 
configuration and technology detail as a percentage of each company's 
overall 16Mb DRAM shipments. The "all companies" total at the bottom of 
these tables wiU show the weighted average of each detail subcategory as 
a percentage of overall "all companies" production of 16Mb DRAM. 
Dataquest believes this new arrangement will better show how each 
company allocates its production across the configuration and technology 
subcategories, as well as provide better analysis of market shifts. 

High and Low Ranges of the 16Mb DRAM Supply Forecast 
Under current market conditions, there is a greater likelihood that 16Mb 
supply will exceed Dataquest's forecast (than that it will be lower than our 
forecast). As noted, the high-side factors include the following: 

• Taiwan-based suppliers might aggressively increase 16Mb production 
during 1998 and 1999. 

• Micron might also increase 16Mb supply during most of 1998 and 1999. 

• The economic crisis might cause some Korean manufacturers to 
emphasize 16Mb production and 256Mb development during 1998 and 
1999. 

• Other suppliers that plan to migrate more quickly to 64Mb DRAM 
might not, because of 64Mb die shrink delays, forcing them to produce 
more 16Mb DRAM during 1998 and 1998 than currently projected. 

The High Side 
For 1998, supply might be 20 percent above the current forecast—^meaning 
a 1998 high-side estimate of more than 2.6 billion units. 

For 1999, if all of the factors noted above occurred, 16Mb production 
might exceed 3 billion units, which is more than 50 percent higher than 
our current forecast. 

The Low Side 
For 1998,16Mb supply might be 10 percent lower than the current 
forecast, meaning a low-side estimate of just under 2 billion units. 

For 1999,16Mb production might be 15 percent lower than our forecast, 
which is a low-side estimate of 1.67 million vmits. 

DSDR-WW-MS-97Q4 ©1998 Dataquest January 26,1998 
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Table 3-1 
16Mb DRAM Supply and Demand Summary, Ql/97 to 1999 (Millions of Units) 

Total Revenue (U.S.$M) 

Total Units Shipped 

Total Units Demanded 

Sufficiency {%) 

All Configurations (%) 

xl 

x4 

x8/9 

X16/18 

X32/36 

All Interfaces {%> 

Fast Page Mode 

Extended Data Out 

Synchronous 

Next-Generation 

Display 

Ql/97 

3,756.4 

433.2 

397.9 

108.88 

100.0 

2.0 

52.6 

13.7 

31.5 

0.2 

100.0 

11.4 

68.9 

18.1 

1.6 

-

Q2/97 

4,289.2 

484.4 

435.5 

111.22 

100.0 

1.4 

55.5 

15.6 

27.2 

0.2 

100.0 

8.8 

67.0 

22.2 

2.0 

-

Q3/97 

3,867.9 

534.4 

484.1 

110.37 

100.0 

1.2 

55.5 

17.4 

25.7 

0.2 

100.0 

7.0 

58.1 

33.0 

1.9 

-

Q4/97 

2,648.5 

530.1 

508.8 

104.19 

100.0 

1.3 

55.8 

16.3 

26.4 

0.2 

100.0 

7.6 

48.8 

42.2 

1.5 

-

1997 

14,562.0 

1,982.0 

1,826.3 

108.53 

100.0 

1.4 

55.0 

15.9 

27.5 

0.2 

100.0 

8.6 

60.1 

29.6 

1.7 

-

Ql/98 

1,932.2 

532.8 

500.2 

106.51 

100.0 

1.1 

55.7 

16.9 

25.7 

0.6 

100.0 

5.5 

40.3 

52.9 

1.1 

0.1 

Q2/98 

1,747.4 

540.8 

523.5 

103.30 

100.0 

1.1 

55.3 

16.9 

26.0 

0.6 

100.0 

5.4 

35.5 

57.8 

1.0 

0.2 

Q3/9 

1,589 

545 

534 

102. 

100 

1 

55 

17 

25 

0 

100 

4 

29 

64 

1 

0 

Source: Dataquest (January 1998) 

CO 
CO 
oo 



20 DRAM Supply and Demand Quarterly Statistics Worldwide 

73 

V^ 

OH 

Vi 
09 

•M 
• F H 

:3 
M-l 
o 
(» 
o 

OS 
0\ 
a\ 

t% 
ffs 

a 
-o 
T: 

I 
:S 
o 
< 
D 

VO 

M 
c o 

• 1H •M 

2 
13 
bO 

•^ 
M-( c 
o 

u 

JM 
1 
m V 
1—< 

•ffi 
Elli 

o 
(ft 

4-1 

a a 
B 
a ;2 

( / ] 

>. 
)-< 0) 

^ 
:i 

a 

w< 
0^ 
Ws 
rH 

00 
OS 
Ws 
rH 

CO 

1 a 
00 

5 n O 

00 

s a 
00 

s a 
t> 
OS 
0^ 
rH 

IN 

a 
ts 

ai 
tn O 

tx 

a 
IN 

5 rH 

a 

p 
rH 
(N 

O 
(T5 
I—I 

en 
• ^ 

IN 
CO 

OS 
csi 

rH 

(N 

CO 
tN 

"* 
i-H 

tN 

o 

r4 
o 

T-t 

o 

IH _g 
u 

-3 
u 

s 
01 
u 

1 

o 
d fO 

o 
tN 
lO 

o 
tN 
I—1 

o 
tN 
rH 

o 
lo 
r-H 

O 
00 
rH 

in 
rH 
ON 

q 
T H 

(N 

in 

"4 
C4 

O 

fQ 

p 
t-H 
tN 

o 
p 
IN 

o 
• ^ 

o rH 

O 

S 

o 
^ 

o 
so 
tN 

O 
00 
tS 

o 
tN 
SO 
T—1 

o 
CN 

cn 

o 

!̂  

o 
d 
• ^ 

o 
d 
•̂  

u 
JS 

o 
IN 
1—1 
T-H 

r—1 

• * • 

in 
I—1 

T—1 

in 
cn 

cn 
IN 
cn 

o 
d 
•«*| 

IN 
t-H 
•«*< 

o 
00 
00 I-H 

m 
so 
•«1< 

in 
cn 
in 

o 
IN 
• ^ 

P 
T-H 

't 

'3 
Tl 

X 

o 
00 
in 

in 
tN 
OS 

OS 
cn 
CM 

O 

• ^ 

CN| 

I-H 

iri r4 

in 

^ CM 

I—1 

ss 

IN 

cn 
CN 

tN 
I-H 

CM 

CM 

d rvi 

in 

K rH 

f •Q) 

s 
u 

a 

o 
in 
OS 

O 
tN 
CM 
rH 

o 
OS 
CM 

P 
rH 

cn 

in 
CM 
cn 

in 
• ^ 

cn 

tN 
IN 

rH 

CM 
in 
cn 

o 
IN 

cn 

m 
00 
m 

OS 
SO 
cn 

g 
u 

e 
cJi 

in 

?Q 

so 
cn 
cn 

tN 

OS 

so 
00 

O 
00 

CO 
tN 

o 

s 

1—( 

tN 

• ^ 

SO 

o 
so 

in 
in 

10 
+̂  
j= 

Ui 

ta 

p 
r-i 
SO 
VO 

o 
so 
I-H 

• * 

o 
^ 
rH 

o 
d rH 
rH 

O 
IN 
ON 

o 

s 
in 

?Q 
CM 

O 
OS 
SO 

in 
rH 
SO 

o 
cn 
in 

o 
d 
• ^ 

^ 
Q 

'6 

c 

1 

00 

^ 

o 

s 
o 
in 
rH 

O 
in 
rH 

O 
IN 
rH 

O 
tN 
rH 

P 
OS 
OS 

O 
O^ 
rH 

O 

tQ 

o 
IN 
Cvl 

O 
00 
tN 

o 
cn 
cn 

in 
tsi 
CM 

in 
CN 

ON 
in 

OS 
• ^ 

cn 
• ^ 

cn 
tN 

in 
cn 

cn 
cn 

• * 

d 

rH 

d 

•M 
Si 
i> 
tn 
O 

1 

in 

d 

1 

1 

1 

in 

d 

00 
CN 
CM 

o 
• ^ 

00 
• ^ 

o 
00 

o 
so 

« 

s 
o 
•4-1 

o 

s 

p 
rH 
CN 
rH 

rH 

P IN 

in 

?Q 

in 
OS 
rH 

in 
in 
rH 

SO 
• < * 

rH 

•=J< 

CN 

SO 
rH 
r-l 

00 
IN 

cn 
cn 

IN 
rH 

gB 
o 

1 

p 
T-^ 

00 

P 
CJS 
CM 
rH 

O 

d 
cn 

o 
tN 
cn 

o 
CM 
cn 

o 
in 
cn 

p 
rH 
C N 
T-< 

o 
so 
cn 

o 
so 

o 
so 
• * 

o 
^ 

u 

in 
so 
cn 

rH 

CM 
in 

OS 
iri 
rH 

• ^ 

cn 
rH 

^ 
CM 
rH 

• * 

d rH 

OS 
IN 
rH 

• * 

00 

cn 
in 

in 
CM 

IN 
rH 

«w 

g 
D, 
Cu 

r<l 
in 
CN 

ON 
in 
cn 

o 
ON 

o 
ON 

o 
ON 

OS 
00 

in 
CN 

cn 

00 
00 

in 
00 

CN 

IN 

in 
IN 

o 

o 
d 
cn rH 

O 

t rH 
O 
ON 
cn 

o 

^ 

o 
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Table 3-3 
Quarterly Shipments of xl 16Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shippe 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price 

Total Revenue (U.S.$M) 

Ql/97 

-

' 

4.0 

-

-

~ 

9.0 

-

4.0 

-

-

-

2.0 

-

5.0 

•^•• 

•t-: 

-

10.0 

1.0 

-

2.0 

9.12 

79.2 

Q2/97 

-

-

4.0 

-

-

-

8.0 

-

4.0 

-

;.-

-

2.0 

-

5.0 

-

-

-

5.0 

1.0 

-

1.4 

9.22 

64.5 

Q3/97 

-

-

4.0 

-

-

-

8.0 

-

3.0 

-

-

-

1.0 

-

4.0 

-

-

-

4.0 

1.0 

-

1.2 

7.70 

48.7 

Q4/97 

-

-

4.0 

-

-

-

8.0 

-

3.0 

-

-

-

1.0 

-

4.0 

-

-

-

5.0 

1.0 

-

1.3 

5.75 

38.4 

1997 

-

-

4.0 

-

-

-

8.2 

-

3.6 

-

-

-

1.5 

-

4.5 

-

-

-

5.7 

1.0 

-

1.4 

8.05 

230.8 

Ql/98 

-

-

3.0 

-

-

-

6.0 

-

3.0 

-

-

-

1.0 

-

2.0 

-

-

-

5.0 

1.0 

-

1.1 

4.18 

24.4 

Q2/98 

-

-

3.0 

-

-

-

6.0 

-

3.0 

-

-

-

1.0 

-

2.0 

-

-

-

5.0 

1.0 

-

1.1 

3.49 

20.5 

Q 

Source: Dataquest (January 199B) 
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Table 3-4 
Quarterly Shipments of x416Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shipped 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectrCstiies 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitehc 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrumeritfe"-

Toshiba 

Vanguard 

All Companies 

Average Selling Price 

Total Revenue (U.S.$M) 

Source: Dataquest (January 1998) 

Ql/97 

-

50.0 

58.0 

55.0 

51.7 

42.0 

22.0 

80.0 

50.0 

10.0 

96.5 

100.0 

38.0 

-

76.0 

56.0 

-

50.0 

37.0 

55.0 

40.0 

52.6 

8,42 

1,919,8 

Q2/97 

-

50.0 

58.0 

65.0 

48.7 

57.0 

22.0 

80.0 

50.0 

15.0 

95.7 

100.0 

32.0 

-

77.0 

66.0 

-

51.3 

30.0 

60.0 

40.0 

55.5 

8.50 

2,286.2 

Q3/97 

-

40.0 

55.0 

70.0 

41.9 

67.0 

22.0 

80.0 

50.0 

10.9 

91.7 

100.0 

27.0 

2.0 

80.0 

70.0 

-

51.0 

30.0 

60.0 

52.0 

55.5 

6.88 

2,040.7 

Q4/97 

-

40.0 

55.0 

70.0 

40.0 

67.0 

22.0 

80.0 

50.0 

34.3 

91.7 

100.0 

27.0 

2.0 

80.0 

70.0 

-

50.0 

30.0 

65.0 

52.0 

55.8 

4.83 

1,429.9 

1997 

-

44.8 

56.5 

65.5 

45.1 

58.1 

22.0 

80.0 

50.0 

22.3 

94.3 

100.0 

31.1 

1.5 

78.4 

65.6 

-

50.6 

31.4 

59.9 

48.6 

55.0 

7.05 

7,676.7 

Ql/98 

-

42.0 

42.0 

70.0 

40.0 

67.5 

21.0 

80.0 

47.0 

23.5 

100.0 

80.0 

29.0 

62.0 

86.0 

71.3 

-

50.0 

30.0 

50.0 

56.5 

55.7 

3,55 

1,053,6 

Q2/98 

-

42.0 

39.0 

70.0 

40.0 

68.0 

21.0 

80.0 

47.0 

24.6 

-

60.0 

29.0 

60.0 

88.0 

72.5 

-

50.0 

30.0 

40.0 

61.0 

55,3 

3,18 

952.6 

Q3/98 

-

42.0 

39.0 

70.0 

40.0 

68.5 

21.0 

80.0 

47.0 

27.2 

-

50.0 

27.0 

60.0 

90.0 

73.8 

-

50.0 

30.0 

35.0 

65.5 

55.5 

2.87 

870.1 
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Table 3-7 
Quarterly Shipments of x32/3616Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shi 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price 

Total Revenue (U.S.$M) 

Ql/97 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

3.0 

-

0.2 

8.42 

5.9 

Q2/97 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

4.0 

-

0.2 

8.50 

7.7 

Q3/97 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

5.0 

-

0.2 

6.88 

7.8 

Q4/97 

-

-

-

-

-

-

-

-

-

27.9 

-

-

-

-

-

-

-

-

-

-

-

0.2 

4.83 

4.7 

1997 

-

-

-

-

-

-

-

-

-

13.4 

-

-

-

-

-

-

-

-

-

3.1 

-

0,2 

7.03 

26.1 

Ql/98 

-

-

-

-

-

-

-

-

-

53.8 

-

-

-

-

-

-

-

-

-

6.0 

-

0.6 

3.55 

12.0 

Q2/98 

-

-

-

-

-

-

-

-

-

51.9 

-

-

-

-

-

-

-

-

-

6.0 

-

0.6 

3.18 

11.1 

Q3 

4 

Source: Dataquest (January 1998) 
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Table 3-11 
Quarterly Shipments of Next-Generation 16Mb DRAM to the World, Ql/97 to 1999 (Millions o 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectKMiks,; 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrtui|igr#; 

Toshiba 

Vanguard 

All Companies 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

1.0 1.0 2.0 2.0 1.5 2.3 2.5 

15.0 20.0 20.0 20.0 18.7 15.0 15.0 

1.6 2.0 1.9 1.5 1.7 1.1 1.0 

Source: Dataquest (January 1998) 
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Table 3-12 
Quarterly Shipments of Display 16Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Sh 

Ql/97 Q2/97 Q3/97 Q4/97 1997 01/98 Q2/98 Q3 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectr^tics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubistii 

Mosel Vitelic 

Motorola 

Nan Ya Technolof^ 

NfEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrufitttsrifl 

Toshiba 

Vanguard 

All Companies 

0.5 1.0 

12.4 15.4 1 

0.1 0.2 

Source: Dataquest (January 1998) 
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Chapter 4 

Production Statistics of 64IVIb DRAM 
This chapter provides estimates of 64Mb DRAM quarterly unit shipments 
by supplier. Tables show a summary for 64Mb (see Table 4-1) and total 
64Mb shipments (see Table 4-2). Subsequent tables show shipments by 
organization (x4, x8/9, x64/18, and 32/36, in Tables 4-3 through 4-6) and 
by technology (fast page mode, extended data out, synchronous, and next 
generation, in Tables 4-7 through 4-10). Dataquest collects data through 
quarterly suppUer surveys. These tables represent 64Mb DRAM unit ship­
ments of each company's brand-name parts. For example, if one company 
produces DRAMs for another company under a foundry agreement, 
Dataquest counts the product as shipments from the company that 
purchased the product to ship under its brand name. This avoids the 
problem of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 64Mb DRAM. Average selling prices for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives demand from a imits-per-system analysis detailed in 
Chapter 5. 

64Mb Market Conditions 
The 64Mb market remains oversupplied. The 64Mb market expansion 
during 1998 depends largely on the bit-price crossover to 64Mb from the 
16Mb density. Cost reduction of 64Mb now emerges as the foremost issue. 
As indicated, the ability of suppliers to shrink the 64Mb die size during 
1998 and 1999 wiU have a major impact on cost reduction. 

Wliat Has Clianged since tlie Previous Report 
Dataquest's outiook continues to call for 64Mb oversupply through most 
of 1998. For 1998, desktop PCs should emerge as a mainstream 
application. 

The 1998 forecast for 64Mb DRAM supply remains generally consistent 
with prior expectations. For 1998, Dataquest expects worldwide supply of 
64Mb DRAM to total 382 million units (while the prior forecast called for 
372 million imits). For 1999, worldwide supply of 64Mb DRAM should 
total 895 million imits (which is quite similar to the prior forecast). 

The 1998 demand forecast for 64Mb DRAM also remains consistent with 
last quarter's expectations. For 1998, Dataquest expects worldwide 
demand for 64Mb DRAM to total 374 milUon units (while the prior fore­
cast called for 358 million units). For 1999, worldwide demand for 64Mb 
DRAM should total 904 million units, which remains consistent with last 
quarter's expectation. Under current market conditions, 64Mb supply and 
demand will not move into balance tmtil the end of 1998, at the earliest. 

DSDR-WW-MS-97Q4 ©1998 Dataquest 31 
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The supply and demand equation should tighten during the 100-MHz 
SDRAM production migration to the 0.25-micron process. The production 
rate of 100-MHz SDRAM will accelerate at that time, but so will demand, 
which should cause supply and demand for this device to tighten by the 
end of 1998. 

Table Format 
Dataquest has revised the format of Table 4-1. The portion of Table 4-1 that 
formerly displayed configuration and technology detail in units now 
shows tiie same detail as percentages of total 64Mb DRAM unit ship­
ments. Dataquest has also revised Tables 4-3 through 4-10 to display con­
figuration and technology detail as a percentage of each company's overall 
64Mb DRAM shipments. The "all companies" total at the bottom of these 
tables will show the weighted average of each detail subcategory as a 
percentage of overall, "all companies" production of 64Mb DRAM. 
Dataquest believes this new arrangement will better show how each 
company allocates its production across the configuration and technology 
subcategories, as well as provide better analysis of market shifts. 

High and Low Ranges of the 64Mb DRAM Supply Forecast 

Under current market conditions, there is a greater likelihood that 64Mb 
supply will be lower than Dataquest's forecast (rather than higher than 
our forecast). As noted, key high-side factors include the following: 

• Some suppliers planning to migrate quickly during 1998 and 1999 to 
64Mb DRAM might not; a delay in making 64Mb die shrinks might 
force them to produce fewer 64Mb DRAM during 1998 and 1999 than 
currentiy projected. 

• The economic crisis might cause some Korean manufacturers to 
de-emphasize 64Mb production during 1998 and 1999; they could 
instead emphasize 16Mb production and 256Mb development. 

The High-Side Estimate 
For 1998, 64Mb supply might be 15 percent higher than the current fore­
cast, which means a 1998 high-side forecast of 440 million units. For 1999, 
64Mb supply might exceed our forecast by 15 percent, which means a 1999 
high-side forecast of 1.03 billion units. 

Tlie Low-Side Estimate 
Concerns about the 64Mb transition suggest that, on the low side, the 1998 
supply of 64Mb DRAM might be about 22 percent lower than the current 
forecast, which means a low-side estimate of just under 300 million units. 

For 1999, current market conditions indicate that 64Mb supply might be 
one-third lower than now forecast. This means a 1999 low-side 64Mb 
DRAM supply estimate of just 600 million units. 

DSDR-WW-MS-97Q4 ©1998 Dataquest January 26,1998 
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Table 4-2 
Juarterly Shipments of All 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 
IBM MicroelectrcttUeS 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel ViteUc 

Motorola 

Nan Ya Technolo^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrun^ts; 

Toshiba 

Vanguard 

All Companies 

Average Selling Price 

Total Revenue {U.S.$M) 

Total Demand 

Sufficiency (%) 

Source: Dataquest (January 1998) 

Configurations of 64Mb DRAM to the World, Ql/97 to 1999 (Millio 

Ql/97 

-

0.3 

0.3 

0.3 

0.3 

0.6 

-

0.2 

0.6 

-

-

-

1.9 

-

-

3.2 

-

0.2 

0.4 

0.3 

-

8.5 

56.96 

481.3 

7.8 

107.84 

Q2I97 

-

0.5 

0.4 

0.6 

0.3 

0.9 

-

0.5 

1.0 

-

-

-

3.2 

-

-

6.8 

-

0.2 

0.5 

0.7 

-

15.5 

40.57 

628.8 

14.0 

111.09 

Q3/97 

-

0.7 

1.1 

1.0 

0.4 

1.5 

-

0.9 

2.0 

-

-

-

5.6 

-

-

10.0 

-

0.3 

0.7 

1.3 

-

25.5 

32.39 

824.2 

23.5 

108.43 

Q4/97 

-

1.2 

3.0 

3.0 

0.7 

2.0 

-

1.2 

5.0 

0.2 

0.1 

-

10.0 

-

0.2 

12.0 

-

0.4 

1.4 

4.0 

-

44.4 

24.18 

1,073.6 

42.8 

103.77 

1997 

-

2.7 

4.8 

4.9 

1.7 

5.0 

-

2.8 

8.6 

0.2 

0.1 

-

20.7 

-

0.2 

32.0 

-

1.0 

3.0 

6.3 

-

93.8 

32.07 

3,008.0 

88.0 

106.53 

Ql/98 

-

1.5 

4.0 

5.4 

1.8 

3.5 

0.0 

1.6 

6.0 

0.6 

0.3 

-

11.0 

-

0.6 

15.5 

-

0.7 

1.7 

5.0 

-

59.2 

20.02 

1,184.7 

55.8 

106.08 

Q2/98 

-

3.0 

6.0 

8.2 

3.0 

4.5 

0.1 

2.1 

7.5 

1.0 

0.6 

0.1 

13.6 

-

1.0 

18.5 

-

1.0 

3.2 

6.0 

-

79.4 

18.38 

1,459.5 

76.8 

103.33 

Q3/98 

-

5.0 

9.0 

11.7 

4.7 

6.0 

0.3 

2.9 

10.0 

1.5 

0.4 

0.3 

17.5 

0.5 

1.3 

21.0 

-

1.5 

4.9 

7.5 

0.1 

106.1 

16.63 

1,764.7 

103.0 

103.04 
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Table 4-5 
Quarterly Shipments of xl6/18 64Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Sh 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectrcja;^^ 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

MotoroJa 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstrumeftJfeS 

Toshiba 

Vanguard 

All Companies 

Average Selling Price: 

Total Revenue (U.S.$M) 

Ql/97 

-

60.0 

-

-

30.0 

-

-

-

1.0 

-

-

-

35.0 

-

-

20.0 

-

-

5.0 

-

-

18.9 

56.97 

91.1 

Q2/97 

-

70.0 

-

5.0 

27.0 

10.0 

-

-

3.0 

-

-

-

32.0 

-

-

10.0 

-

3.0 

10.0 

30.0 

-

16.4 

40.62 

103.6 

Q3/97 

-

70.0 

5.0 

5.0 

25.1 

10.0 

-

-

5.0 

-

-

-

35.0 

-

-

5.0 

-

5.0 

15.0 

40.0 

-

15.9 

32.04 

129.5 

Q4/97 

-

70.0 

5.0 

5.0 

25.0 

10.0 

-

5.0 

5.0 

-

50.0 

-

35.0 

-

14.0 

5.0 

-

10.0 

20.0 

40.0 

-

17.8 

23.45 

185.8 

1997 

-

68.9 

4.3 

4.7 

26.3 

8.8 

-

2.2 

4.5 

-

50.0 

-

34.5 

-

14.0 

7.6 

-

6.0 

15.3 

37.0 

-

17.2 

31.65 

510.0 

Ql/98 

-

55.0 

20.0 

5.0 

30.0 

8.8 

-

10.0 

15.0 

10.0 

50.0 

-

52.0 

-

15.0 

5.0 

-

15.0 

25.0 

45.0 

-

22.6 

20.02 

267.5 

Q2/98 

-

55.0 

25.0 

5.0 

35.0 

7.5 

-

15.0 

20.0 

25.0 

50.0 

100.0 

55.0 

-

13.0 

5.0 

-

20.0 

30.0 

45.0 

-

24.9 

18.27 

361.9 

Q3/98 

-

55.0 

25.0 

5.0 

35.0 

6.3 

5.0 

20.0 

25.0 

40.0 

50.0 

100.0 

60.0 

38.0 

15.0 

5.0 

-

25.0 

35.0 

50.0 

92.5 

28.0 

16.63 

493.4 

Source: Dataquest (January 1998) 
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Table 4-6 
Quarterly Shipments of x32/36 64Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shi 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Qiy98 Q2/98 Q3/9 

@ 
CD 
CO 
00 

D3 
f—K 

at 

to en 

CO 
CO 
oo 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectrcBEi^ 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrumeiffii 

Toshiba 

Vanguard 

All Companies 

Average Selling Price 

Total Revenue (U.S.$M) 

Source: Dataquest (January 1998) 

5.0 5.0 5.0 4.4 20.0 20.0 

0.5 

0.8 

1.0 

0.5 

1.5 

3.0 

20 

0 

2 

5 

1.3 2.5 3 

0.2 

.54 

1.0 

0.1 

32.44 

1.1 

0.1 

24.34 

1.5 

0,1 

30.08 

3.6 

1.0 

20.02 

12.2 

1.8 

18.37 

25.6 

2 

16. 

41 
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Table 4-7 
Quarterly Shipments of Fast Page Mode 64Mb DRAM to the World, Ql/97 to 1999 (Millions of 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

@ 

i 

I 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectrdHt^ 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolosjg^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instnmitef!^ 

Toshiba 

Vanguard 

All Companies 

5.0 

9.0 

0.6 

4.0 

3.5 

0.2 

3.0 

2.0 

0.1 

3.0 3.5 

5.0 5.0 

3.0 3.6 

0.2 0.2 

3.0 

5.0 

3.0 

0.2 

3.0 

5.0 

3.0 

0.3 
Source: Dataquest (January 1998) 
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Table 4-8 
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Quarterly Shipments of Extended Data Out 64Mb DRAM to the World, Ql/97 to 1999 (Millions 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectKift!HKs 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosei Vitelic 

Motorola 

Nan Ya Technologf 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instnimi^fe 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

-

100.0 

90.0 

85.2 

90.0 

-

100.0 

100.0 

-

-

-

70.0 

-

-

85.0 

-

100.0 

78.0 

100.0 

-

81.5 

Q2/97 

-

-

100.0 

90.0 

80.0 

83.0 

-

100.0 

100.0 

-

-

-

55.0 

-

-

85.0 

-

100.0 

81.5 

100.0 

-

78.5 

Q3/97 

-

-

95.0 

85.0 

74.0 

74.0 

-

100.0 

100.0 

-

-

-

55.0 

-

-

75.0 

-

100.0 

80.0 

97.0 

-

74.1 

Q4/97 

-

-

95.0 

85.0 

72.0 

74.0 

-

100.0 

100.0 

100.0 

80.0 

-

55.0 

-

100.0 

70.0 

-

90.0 

77.0 

97.0 

-

75.0 

1997 

-

-

95.7 

85.9 

76.2 

77.5 

-

100.0 

100.0 

100.0 

80.0 

-

56.4 

-

100.0 

76.3 

-

95.8 

78.6 

97.5 

-

75.9 

Ql/98 

-

-

90.0 

70.0 

67.0 

57.9 

95.0 

95.0 

95.0 

80.0 

80.0 

-

30.0 

-

92.0 

60.0 

-

85.0 

74.0 

90.0 

-

64.3 

Q2/98 

-

-

70.0 

25.0 

62.0 

41.8 

90.0 

90.0 

90.0 

60.0 

80.0 

10.0 

20.0 

-

87.0 

45.0 

-

80.0 

72.0 

70.0 

-

49.2 

Q3 

5 

2 

5 

2 

8 

8 

7 

4 

8 

1 

2 

2 

7 

3 

7 

7 

4 

4 

3 

Source: Dataquest (January 1998) 
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Table 4-9 
Quarterly Shipments of Synchronous 64Mb DRAM to the World, Ql/97 to 1999 (Millions of U 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectmrikis 

LG Bemicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrup^^i^s 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

100.0 

-

10.0 

9.8 

10.0 

-

-

-

-

-

-

30.0 

-

-

15.0 

-

-

13.0 

-

-

17,9 

Q2/97 

-

100.0 

-

10.0 

16.0 

15.0 

-

-

-

-

-

-

45.0 

-

-

15.0 

-

-

15.0 

-

-

21.1 

Q3/97 

-

100.0 

5.0 

15.0 

23.0 

20.0 

-

-

-

-

-

-

45.0 

-

-

25.0 

-

-

18.0 

3.0 

-

25.5 

Q4/97 

-

100.0 

5.0 

15.0 

25.0 

20.0 

-

-

-

-

15.0 

-

45.0 

-

-

30.0 

-

10.0 

20.0 

3.0 

-

24.6 

1997 

-

100.0 

4.3 

14.1 

20.3 

17.9 

-

-

-

-

15.0 

-

43.6 

-

-

23.8 

-

4.2 

17.8 

2.5 

-

23.7 

Qiy98 

-

100.0 

10.0 

30.0 

30.0 

32.6 

5.0 

5.0 

5.0 

20.0 

15.0 

-

70.0 

-

8.0 

40.0 

-

15.0 

23.0 

10.0 

-

34.9 

Q2/98 

-

100.0 

30.0 

75.0 

35.0 

45.1 

10.0 

10.0 

10.0 

40.0 

15.0 

90.0 

80.0 

-

13.0 

55.0 

-

20.0 

25.0 

30.0 

-

49.8 

Q3 

10 

4 

7 

4 

5 

2 

1 

3 

6 

1 

9 

8 

7 

2 

6 

2 

2 

5 

6 

5 

Source: Dataquest (January 1998) 
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Table 4-10 
Quarterly Shipments of Next-Generation 64Mb DRAM to the World, Ql/97 to 1999 (Millions of 

@ 
CO 
CO 
OO 

o 
to 

sr 
£3 

(U 

•3 
tV3 
Oi 

CO 
CO 

(» 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectr^MM^ 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 
<ia m c i i n ' s 
Sharp 
Siemens 
Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3 

2.0 6.0 6.0 4.6 9.6 13.1 1 

0,1 0.4 0.3 0.2 0.6 0.7 

Source: Dataquest (January 1998) 



I Chapter 5 

Consumption of DRAMs by Application 
This chapter provides details of Dataquest's DRAM demand analysis. 
Quarterly DRAM demand figures are derived from Dataquest's electronic 
equipment forecast, generated by the Semiconductor Application Markets 
Worldwide program, as well as forecasts from Dataquest's Computer 
Systems and Peripherals group and Telecommimications group. 

Table 5-1 shows the quarterly electronic equipment production forecast 
(the systems forecast). Table 5-2 provides Dataquest's estimate of DRAM 
megabyte consumption for each type of system. Dataquest calls this 
"megabytes per system." Table 5-3 shows the number of bits of memory 
required by the entire market (the system forecasts times DRAM usage) 
and the memory module market. Table 5-4 provides DRAM demand for 
each application by DRAM density, as well as total supply and demand by 
density and sufficiency in milUons of 16Mb equivalent units. 

What Has Changed since the Previous Report 
Dataquest has revised the systems forecasts contained in Table 5-1. The 
key PC forecast shows undramatic changes for 1997 and 1998 (versus the 
forecast in last quarter's report). Dataquest has now included NT 
workstations in the "workstation" category and has made minor changes 
to the overall consumption forecast. 

DSDR-WW-MS-97Q4 ©1998 Dataquest 43 
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Table 5-1 
High-Volume Electronic Equipment Unit Production Forecast, Ql/97 to 1999 (Thousands of Sys 

@ 
CO 
CO 

oo 
o 
03 

S3 

c-
ta 

03 

«3 
[V3 

en 
CO 
CO 
0 0 

Supercomputers 

Mainframes 

Midranges 

Workstations 

Personal Computers 

Server PCs 

486 and Below Server PCs 

586 Server PCs 

686 and Future Server PCs 

Other Server PCs 

Mobile PCs 

486 and Below Mobile PCs 

586 Mobile PCs 

686 and Future Mobile PCs 

Other Mobile PCs 

Desk PCs 

486 and Below Desk PCs 

586 Desk PCs 

686 and Future Desk PCs 

Other Desk PCs 

Additional Motherboards 

Data Storage Devices 

Printers 

Facsimiles 

Telephone Answering Machiitt? 

Routers /Internetworking 

Industrial Applications 

DVD Players 

Set-Top Boxes 

Video Games 

Ql/97 

0.6 

2.0 

203.2 

233.8 

18,746.4 

337.3 

0.5 

260.3 

69.8 

6.7 

3,177.7 

48.3 

3,011.3 

0.4 

117.7 

15,231.3 

84.8 

12,902.1 

1,402.0 

842.4 

2,954.4 

46,580.7 

11,388.1 

2,633.7 

7,040.1 

274.6 

901.8 

176.1 

4,882.4 

4,414.8 

Q2/97 

0.6 

2.0 

211.8 

243.5 

19,351.2 

366.9 

0.1 

253.4 

105.3 

8.0 

3,328.6 

27.0 

3,169.2 

2.9 

129.4 

15,655.8 

54.0 

12,529.6 

2,125.5 

946.7 

2,745.7 

48,562.8 

11,872.7 

2,613.9 

7,060.1 

292.7 

921.6 

353.3 

5,090.1 

4,602.6 

Q3/97 

0.6 

2.0 

220.5 

262.7 

21,072.7 

384.7 

-

230.2 

145.5 

9.1 

3,718.6 

11.3 

3,507.2 

41.5 

158.6 

16,969.4 

4.3 

12,033.2 

3,850.8 

1,081.1 

2,662.8 

50,545.0 

12,357.3 

2,666.0 

7,110.1 

313.8 

930.9 

477.9 

5,297.9 

4,790.5 

Q4/97 

0.6 

2.0 

229.1 

279.9 

25,108.0 

517.5 

-

256.5 

249.9 

11.2 

4,166.5 

5.0 

3,840.1 

140.8 

180.6 

20,424.1 

-

12,091.5 

7,192.8 

1,139.7 

2,581.2 

52,527.2 

12,841.9 

2,659.4 

7,090.1 

334.9 

957.7 

712.7 

5,505.6 

4,978.4 

1997 

2.3 

8.0 

864.5 

1,019.9 

84,278.3 

1,606.4 

0.6 

1,000.4 

570.5 

35.0 

14,391.4 

91.7 

13,527.8 

185.6 

586.3 

68,280.6 

143.1 

49,556.4 

14,571.1 

4,010.0 

10,944.1 

198,215.7 

48,460.0 

10,572.9 

28,300.2 

1,216.0 

3,712.0 

1,720.0 

20,776.0 

18,786.2 

Ql/98 

0.6 

1.9 

229.9 

306.4 

21,824.4 

427.9 

-

164.2 

252.7 

10.9 

3,763.9 

3.1 

3,227.4 

307.6 

225.8 

17,632.7 

-

8,846.2 

7,778.8 

1,007.7 

2,678.4 

54,038.4 

12,929.3 

2,663.4 

7,306.4 

374.5 

993.0 

782.2 

5,836.2 

5,410.7 

Q2/98 

0.6 

1.9 

239.7 

318.3 

22,323.8 

446.9 

-

150.0 

287.5 

9.4 

3,886.5 

-

3,232.7 

469.9 

183.9 

17,990.4 

-

7,606.2 

9,249.8 

1,134.4 

2,792.4 

56,337.9 

13,479.5 

2,681.9 

7,236.0 

399.9 

1,017.1 

990.6 

6,084.6 

5,664.5 

Q3/98 

0.6 

1.9 

249.5 

347.2 

24,463.9 

479.3 

-

151.1 

317.9 

10.3 

4,473.0 

-

3,366.9 

855.2 

250.9 

19,511.7 

-

6,541.7 

11,763.5 

1,206.5 

2,906.4 

58,637.4 

14,029.7 

2,691.9 

7,296.3 

423.1 

1,030.8 

1,161.9 

6,332.9 

5,687.2 

Source: Dataquest (January 1998) 
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Table 5-2 
High-Volume Electronic Equipment Unit Production Forecast, Ql/97 to 1999 (Megabytes per Sy 

© 
CO 
CO 
OO 

a 
K. o> .a 
c 
CD 
CO 

Supercomputers 

Mainframes 

Midranges 

Workstations 

Personal Computers 

Server PCs 

486 and Below Server PCs 

586 Server PCs 

686 and Future Server PCs 

Other Server PCs 

Mobile PCs 

486 and Below? Mobile PCs 

586 Mobile PCs 

686 and Future Mobile PCs 

Other Mobile PCs 

Desk PCs 

486 and Below Desk PCs 

586 Desk PCs 

686 and Future Desk PCs 

Other Desk PCs 

Ql/97 

4,284.0 

3,099.4 

218.9 

100.8 

24.0 

61.5 

42.0 

58.8 

72.0 

58.8 

15.1 

13.1 

15.1 

17.0 

15.5 

25.0 

21.6 

24.6 

27.7 

28.2 

Q2/97 

4,300.8 

3,153.9 

224.0 

108.8 

24.8 

68.7 

47.0 

65.4 

77.0 

65.4 

16.3 

13.1 

16.3 

20.0 

17.0 

25.6 

25.0 

24.9 

28.6 

28.9 

Q3/97 

4,321.3 

3,215.4 

233.6 

118.4 

26.3 

76.1 

-

72.0 

82.7 

72.0 

17.9 

14.2 

17.8 

21.8 

20.0 

27.0 

26.4 

25.2 

31.7 

31.0 

Q4/97 

4,403.2 

3,317.8 

256.0 

126.4 

28.0 

82.4 

-

77.0 

88.2 

77.0 

20.9 

15.5 

20.8 

23.0 

21.8 

28.1 

-

25.2 

32.1 

33.4 

1997 

4,328.0 

3,195.4 

233.7 

114.3 

26.0 

73.4 

42.8 

68.2 

82.7 

69.5 

17.8 

13.4 

17.7 

22.7 

19.0 

26.6 

23.0 

25.0 

31.0 

30.6 

Ql/98 

4,567.0 

3,604.5 

310.4 

134.4 

31.0 

88.7 

-

82.7 

92.8 

82.7 

22.4 

17.0 

22.1 

25.5 

23.0 

31.5 

-

27.0 

36.1 

35.2 

Q2/98 

4,976.6 

3,850.2 

348.8 

145.6 

36.2 

93.1 

-

88.2 

95.8 

88.2 

24.2 

-

23.5 

28.6 

25.5 

37.4 

-

35.4 

39.0 

37.0 

5 

4 
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Table 5-2 (Continued) 
High-Volume Electronic Equipment Unit Production Forecast, Ql/97 to 1999 (Megabytes per Sy 

Additional Motherboards 

Memory Modules 

Data Storage Devices 

Printers 

Facsimiles 

Telephone Answering Mach&*e$^ 

Routers/Internetworking 

Industrial Applications 

DVD Players 

Set-Top Boxes 

Video Games 

Other Applications 

PCs + Aftermarket Module Megabytes per System 

Ql/97 

25.0 

12.2 

0.3 

3.9 

2.2 

2.2 

6.1 

9.7 

2.0 

2.0 

4.4 

-
36.7 

Q2/97 

28.2 

14.2 

0.3 

3.9 

2.2 

2.2 

6.2 

9.9 

2.1 

2.2 

4.9 

-

40.2 

Q3/97 

28.9 

16.7 

0.3 

3.9 

2.3 

2.3 

6.3 

10.5 

2.2 

2.2 

5.0 

-

43.6 

Q4/97 

30.2 

16.9 

0.3 

4.0 

2.3 

2.3 

6.5 

11.2 

2.3 

2.3 

5.2 

-

43.5 

1997 

28.0 

15.1 

0.3 

3.9 

2.2 

2.3 

6.3 

10.4 

2.2 

2.2 

4.9 

-

41.2 

Ql/98 

33.5 

18.4 

0.4 

4.2 

2.6 

2.4 

6.7 

12.9 

2.4 

2.5 

5.4 

-

50.8 

Q2/98 

37.4 

18.6 

0.4 

4.4 

2.6 

2.5 

7.0 

14.0 

2.6 

2.7 

5.6 

-

56.2 

Q 

Source: Dataquest (January 1998) 
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Table 5-3 (ConHnued) 
High-Volume Electronic Equipment Unit Production Forecast, Ql/97 to 1999 (Thousands of Meg 

Additional Motherboards 

Memory Modules 

Data Storage Devices 

Printers 

Facsimiles 

Telephone Answering Machines 

Routers/In temetworking 

Industrial Applications 

DVD Players 

Set-Top Boxes 

Video Games 

Other Applications 

All Applications 

Ql/97 

73,742.6 

273,402.0 

13,857.8 

44,413.6 

5,701.9 

15,488.1 

1,674.9 

8,765.8 

352.1 

9,862.4 

19,424.9 

-

993,534.2 

Q2/97 

77,537.2 

330,636.0 

14,447.4 

46,303.6 

5,802.8 

15,532.1 

1,814.6 

9,160.8 

742.0 

11,198.3 

22,644.9 

' 

1,099,240.0 

Q3/97 

76,902.2 

403,495.1 

15,037.1 

48,193.5 

6,065.2 

16,210.9 

1,977.0 

9,811.4 

1,051.4 

11,549.4 

23,952.5 

-

1,260,433.3 

Q4/97 

77,848.7 

422,982.2 

16,414.7 

51,881.3 

6,196.4 

16,448.9 

2,177.0 

10,764.5 

1,639.2 

12,773.1 

26,086.6 

-

1,451,651.1 

1997 

306,030.7 

1,430,515.3 

59,757.1 

190,792.0 

23,766.2 

63,680.1 

7,643.6 

38,502.5 

3,784.7 

45,383.1 

92,108.8 

-

4,804,858.6 

Ql/98 

89,781.0 

478,103.8 

19,318.7 

54,303.1 

6,858.2 

17,535.4 

2,516.5 

12,849.7 

1,877.3 

14,824.0 

29,217.7 

-

1,526,360.2 

Q2/98 

104,324.4 

499,442.4 

23,943.6 

59,174.9 

7,066.9 

18,234.8 

2,807.1 

14,219.6 

2,575.5 

16,671.7 

31,607.8 

-

1,728,892.6 

Q3/98 

112,767.5 

521,077.2 

28,439.1 

63,975.3 

7,860.3 

18,970.5 

3,182.0 

15,070.6 

3,090.7 

17,985.5 

32,985.6 

-

1,949,017.4 

Source: Dataquest (January 1998) 
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tsî  
co" 

rH 
0 0 

CTv 

VC • 5 t 
vo vd 
o ŝ 
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Ê  
CO 
Ov 
1—i 

csl 
Csj 
OS 

§ 
CN 

OS 

C5 
OS 
SO^ 
r^ 
00 
T-t 

OS 

O 
OS 
00 

OQ-
T-^ 

00 

r^ 

CO 
ts 
00 
Q-
CO 
CN 

CO 
OS 

>o T~* 
Q -
rH 
CN 

o\ 
o 
T-l 

CO 
OS 
T H 

in 
t>; 

5! 

T-< 

so 
rH 

r-t 

CO 
in 
00 

so 
rH 
in 
in 
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Ê  ts 
00 

!§ 

en 
ts^ 

so 
T-H 

Os 

tl 
U 

•P 
it 

0 

ts. 
T-H 

o CN 
to" ts 

en 
o 
00 
00 
'̂ l'' 
in 
i-H 

00 
ts 
OS 
SD 
in 
^ 

so 
CN 
O 
in 

m" •«j< 

ts 

en 
en 
so 
so" 
en 

CN 

so 

s ts 
CN 

CN 

o T-H 

so 
00 
so 

ts 

so 

s cT CN 

00 

cn 
•̂  ts 
ts 
T-H 

00 
r-H 
00 
OS 

m T-H 

Os 
tsI 

•* 

SD 
00 
so T-H 

3 

en 
r|i 
T-H 

OS 

'*" 

00 
I-H 
CN 
T-H 

en 

p 
T-i 
T-H 

ts 

SO 

oci 
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Chapter 6 
Worldwide DRAM Wafer Fabrication Plant Production 
Capacity ^ ^ . ^ - . ^ ^ — i ^ . . . . ^ ^ ^ . ^ ^ - ^ — ^ 

Chapter 6 provides analysis of DRAM fab capacity. Dataquest uses the 
data in this chapter to test the information provided in the suppUer 
surveys. 

Table 6-1 provides the silicon capacity for each production facility in 
square millimeters of silicon per month. 

Please note that Dataquest does not gather all the displayed production 
information from the manufacturers themselves. Dataquest performs an 
extensive fab survey in the third and fourth quarters of each year and 
updates this periodically through the year with articles from the general 
and trade press. Analyzing fab production could cause some confusion 
when accounting for contract production. Contract production (foundry) 
is production by one company imder license from a second company for 
that second company to sell tmder its brand name. Table 6-1 credits 
capacity used for contract production under fotmdry, while the shipment 
information in the tables in Chapters 2 through 4 credits shipments by the 
purchaser of that foundry production. Nearly every semiconductor 
manufacturer performs some contract manufacturing. Thus, these 
analyses should not be used to determine any particular company's 
inventory or utilization. 

What Has Changed since the Previous Report 
Dataquest has made no changes to this section of the report. 
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Table 6-1 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
( O 
CD 
00 

o 
Oi 

0> 

5̂ 
10 
Oi 

CD 
CO 
00 

Company 

Dominion 
SemicDnduclor 

Fab Name 

Module 1 

Dominion Semiconductor Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu Total 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Phase 1 

Phase 2 

No. l 

No. 3 

No. 4-1 

No. 4-2 

No. 2 

No. 3 Phase 1 

No. 3 Phase 2 

No. 2 

Fab 2 

E2 

U2 

Dl 

D3 

Chitose 1-lF 

City 

Manassas VA 

Newton-
Aycliife 

Newton 
Aydiffe 

GreshamOR 

Isawa-Gun 

Isawa-Gun 

Isawa-Gun 

Kuwana-Gun 

Kuwana-Gvm 

Kuwana-Gun 

GreshamOR 

Newton-
AycUffe 

Lcmdshut 

Irving TX 

Mobeira-Shi 

Mobara-Shi 

Chitose-Shi 

Country 

U.S. 

U.K. 

U.K. 

U.S. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

U.K. 

Gennany 

U.S. 

Japan 

Japan 

Japan 

Products 

64Mb DRAM 

4Mb 16Mb 
DRAM 

4Mb DRAM 

4Mb DRAM 

4Mb DRAM 
SRAM 
ROMMPU 

16Mb DRAM 
SGRAM 

16Mb DRAM 

Log Arrays 
4Mb DRAM 

4Mb 16Mb 
DRAM 
SRAMMPU 

16MbMMb 
DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

1Mb 4Mb 
DRAM 
256Kb 
SRAMMPU 

1Mb 4Mb 
DRAM 
LCD Driver 

4Mb DRAM 

4MDRAM 
MCU 

Stari of 
Pmduction 

1997 

1991 

1995 

1982 

1987 

1990 

1996 

1987 

1992 

1994 

1998 

1999 

1993 

1990 

1982 

1990 

1988 

Maximum 
Starts 

28,000 

28,000 

5,600 

14,000 

17,000 

50,000 

20,000 

25,000 

10,000 

15,000 

500 

10,000 

15,000 

182,100 

16,000 

16,500 

25,000 

15,000 

15,000 

Maximum 
Diameter 

(mm) 

200 

150 

150 

150 

150 

150 

200 

150 

150 

200 

200 

200 

200 

150 

125 

150 

150 

Minimum 
Line Width 

(Micron) 

0.25 

0.5 

0.5 

0.65 

0.8 

0.42 

0.18 

0.8 

0.5 

0.25 

0.25 

0.25 

0.35 

0.8 

1.3 

0.8 

0.8 

Manmum Sil 

>0.8|i 

• 

-
-

-

^ 

-

-
• -

' 

-

-
•^•• 

• 
-

306.8 

-
-

0.8 
0.65J 

300.4 

300. 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi Total 

Hitachi/ Nippon 
Steel 
Semiconduclor 

Fab Name 

Chitose 1-2F 

N2-1 

R&D 2 

K2-1F 

K4-3F 

Nl-1 

N2-2 

K2-2F 

Chitose 2 

N3/2F 

N2/3F 

Tampines 

Hitachi/Nippon Steel Total 

Hyundai 

H)rundai 

Hyundai 

MOSFabl-A 

MC)SFab2-A 

MOS Fab 3 

City 

Chitose-Shi 

Hitachinaka-
Shi 

Kodaira-Shi 

Nakakoma-
Gun 

Nakakoma-
Gun 

Hitachinaka-
Shi 

Hitachinaka-
Shi 

Nakakoma-
Gun 

Chitose-Shi 

Hitachinaka-
Shi 

Hitachinaka-
SW 

Singapore 

Ichon 

Ichon 

Ichon 

Counby 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Singapore 

Korea 

Korea 

Korea 

Products 

4MDRAM 
MCU 

16Mb DRAM 

MPUSRAM 
DRAM 
Arrays 
CBIC 

4Mb DRAM 
SRAM MCU 

4Mb DRAM 
1Mb SRAM 
EPROM 

lMb4Mb 
DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

64Mb DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

256K DRAM 
SRAM 

1Mb 4Mb 
DRAM 

4Mb DRAM 
Telecom 
ICs ASIC 

Start of 
Production 

1990 

1994 

1985 

1990 

1989 

1983 

1996 

1995 

1998 

1998 

1996 

1998 

1985 

1986 

1989 

Maximum 
Starts 

15,000 

10,000 

3,000 

25,000 

10,000 

15,000 

10,000 

10,000 

10,000 

10,000 

15,000 

220,500 

20,000 

20,000 

15,000 

15,000 

20,000 

Maximum 
Diameter 

(mm) 

150 

200 

150 

150 

150 

150 

200 

200 

200 

200 

200 

200 

125 

150 

150 

Minimum 
Line Width 

(Micron) 

0.8 

0.35 

0.5 

2 

0.8 

0.8 

0.35 

0.5 

0.35 

0.35 

0.35 

0.3 

1 

0.65 

0,5 

Maximum Sil 

>0.8)i 

-

-

441.8 

-

-

-

-
-

• 

748.6 

-
184.1 

-

0.8 
0.65> 

265, 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CO 
C» 

a 
CJ 

5r 
.a 
c 
CD 
cn 

cu 

at 
«5 
ro 
en 

CO 
CO 
00 

Company 

Hyundai 

H5aindai 

Hjrundai 

Hyundai 

Hyundai 

H5aindai 

Hyundai 

Hyundai 

H5aindai 

H)rundai Total 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro-
electrorucs 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

Fab Name 

MOSFab2-B 

MOSR&D 

Fab 4 

Fab 5 

Fab 6 

Oregon Fab 

Fab 7 

Phase 1 

Phase 2 

Bldg. 963 

Bldg. 970 

Bldg. 973 

AMF 

IBM Microelectronics Total 

City 

Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Eugene OR 

Ichon 

Dumfermline 

Dumfermline 

Corbeil-
Essonnes 

Sindelfingen 

Corbeil-
Essoimes 

Essex 
Junction VT 

Essex 
Junction VT 

Essex 
Junction VT 

Yasu-Gun 

Corbeil-
Essonnes 

Country 

Korea 

Korea 

Korea 

Korea 

Korea 

U.S. 

Korea 

U.K. 

U.K. 

France 

Germany 

France 

U.S. 

U.S. 

U.S. 

Japan 

France 

Products 

4Mb DRAM 

DRAM 

4Mb DRAM 
Telecom 
ICs ASIC 

16Mb 64Mb 
DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb 256Mb 
DRAM 

DRAM SRAM 

DRAM 
SRAM DSP 
MPU 
Custom 

1Mb DRAM 

4Mb DRAM 
MPU 

64Mb DRAM 
MPU Multi­
media ICs 

16Mb DRAM 

64Mb DRAM 
pDSP 

64Mb DRAM 

Start of 
Production 

1992 

1989 

1993 

1994 

1996 

1998 

1997 

1998 

1989 

1989 

1988 

1989 

1990 

1997 

Maximum 
Starts 

20,000 

3,000 

10,000 

25,000 

30,000 

30,000 

30,000 

30,000 

228,000 

25,000 

25,000 

7,000 

16,000 

24,000 

20,000 

15,000 

15,000 

147,000 

Maximum 
Diameter 

(mm) 

150 

150 

200 

200 

200 

200 

200 

200 

12 

125 

125 

200 

125 

200 

200 

200 

200 

Minimum 
Line Width 

(Micron) 

0.5 

0.25 

0.35 

0.35 

0.35 

0.25 

0.35 

0.18 

0.18 

1 

1.5 

0.8 

0.5 

0,35 

0.5 

0.35 

0.2 

Maximum Sili 

O.a-
>0.8p 0.6S]i 

-
-

• ^ 

• ^ • . 

•^ 

-

-
T -

184.1 

306.8 

306.8 

-

• -

-

-

-

613.6 

-
-

-

-
-

-

-
-

JiSS,! 

-

-

-

-

-

-

-
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

© 
CO 
CO 
oo 

o 
D> 
5? 
X3 

(U 
3 
C 
03 

•3 
N> 

at 
CO 
CO 
00 

Company 

Matsushita 

Matsushita 

Matsushita 

Matsushita Total 

Micron 
Technology 

Micron 
Technology 

FabNanw 

FabC 

FabD 

FabD 

Fab 3 

Fabl 

Micron Fab 2 
Technology 

Micron Lehi Fab 

Technology 

Micron Technology Total 
Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

B 

Sa2B 

ULSI 

TAl 

D-IF 

aty 
Tonami-Shi 

Tonami-Shi 

Puyallup WA 

Boise ID 

Boise ID 

Boise ID 

LehiUT 

North 
Durham 
NC 

Alsdorf 

Saijo-Shi 

Saijo-Shi 

Itami-Shi 

Kami-Gun 

KUcuchi-Gun 

Country 

Japan 

Japan 

U.S. 

U.S. 

U.S. 

U.S. 

US. 

VS. 

Germany 

Japan 

Japan 

Japan 

Japan 

Japan 

Products 

16Mb DRAM 

16Mb 64Mb 
DRAM 

32-bit MRCO 
DSP 64Mb 
DRAM 

1Mb 4Mb 
16Mb 
DRAM 

4Mb 16Mb 
DRAM 
VRAM 
SRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM 

4MB 16MB 
DRAM 

DRAM MCU 

64Mb DRAM 
EDRAM 

16Mb 64Mb 
256Mb 
DRAM 
ASIC Flash 

4Mb DRAM 
1Mb SRAM 
ASSF 

16Mb 64Mb 
DRAM 

Start of 
I^oduction 

1996 

1997 

1998 

1991 

1996 

1996 

1999 

1990 

1997 

1984 

1993 

1993 

1990 

1994 

Maximum 
Starts 

10,000 

10,000 

10,000 

72,000 

25,000 

20,000 

20,000 

65,000 

9,000 

7,000 

39,000 

16,000 

10,000 

30,000 

10,000 

Maximuin 
Diameter 

(mm) 

200 

200 

200 

200 

200 

20D 

200 

150 

200 

125 

200 

200 

150 

200 

Mimmum 
Line Width 

(Micron) 

0.35 

0.35 

0,25 

0.35 

0.35 

0.25 

0.25 

0.5 

0.35 

0.9 

0.4 

0.2 

0.7 

0.35 

Maximum Sili 

0.8-
>M)i 0.65)1 

-
-

. - • 

-

^ 

478,6 

-

530.1 

t 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi Toiil 

Mosel Vitelic 

Mosel Vitelic 

Fab Name 

[MF-2 

SAIP 

FablA 

Fab IB 

Mosel Vitelic Tbtal 

Nan Ya Fab 1 
Technology 

Nan Ya Technology Total 

NEC Phase 1 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

K-Line 

M-tine 

Dif-1 

G-1 

Dif-5 

Dif-6 

Dif-7 

Gty 

Kikuchi-Gun 

Saijo-Shi 

Science Park 

Science Park 

Science Park 

Tao Yuan 

Livingston 

RosevUle CA 

Roseville CA 

Higashi 
Hiroshima-
Shi 

Sagamihara-
Shi 

Kumamoto-
Shi 

Kumamoto-
Shi 

Kumamoto-
Shi 

Country 

Japan 

Japan 

Taiwan 

Taiwan 

Taiwan 

Taiwan 

U.K. 

U.S. 

U.S. 

Japan 

Japan 

Japan 

Japan 

Japan 

Products 

16Mb 64Mb 
DRAM 

64Mb DRAM 
EDRAM 
EFlash 

16Mb DRAM 

DRAM 
VRAM 

DRAM 
VRAM 

16Mb 64Mb 
DRAM 

DRAM 
SRAMMPU 

DRAM ASIC 
MCU 

16Mb DRAM 

4Mb DRAM 
SRAM 
MPU4Mb 
ROM 

16Mb DRAM 
ASICMPU 
4Mb ROM 

Logic DRAM 
MCU 

1Mb DRAM 
MPUMCU 
Arrays 

MCU 4Mb 
DRAM 
ASIC 

Maximum Sil 

Maximum Minimum 
Start of Maximum Diameter t ine Width 0.8 

Production Starts (mm) (Micron) >0.8(i 0.65 

1996 

1997 

15,00D 

15,CX)0 

1996 

1995 

1995 

1996 

1987 

1984 

1991 

1990 

12,000 

163,000 

15,000 

15,000 

30,000 

30,000 

30,000 

25,000 

25,000 

35,000 

30,000 

1988 10,000 

1988 30,000 

200 

200 

200 

150 

150 

200 

150 

125 

150 

150 

150 

1978 20,000 125 

1987 30,000 150 

150 

0.35 

D.3 

0.35 

0.45 

0.34 

0.45 

0.5 

1 306.8 

0.5 

0.6 

0.8 

1.2 245.4 

1 530.1 

0.8 

478.6 530. 
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Table 6-1 (Continued) 

@ 
CO 
CO 
oo 

Cl 

sr 

CI 

•5 
cn 
CO 
CO 
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DRAM Cap 

Company 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC ToUl 

Nippon Silioin 

acity by Feature Capability (Millions of Square 

Fab Name 

Dif-8-1 

Dif-3 

Dif-1 

Dif-2 (Bldg. C) 

Phase 2 

Dif-2 

Nippon Silicon Ibtal 

Nippon Steel ElertronicE 
Corporation Lab 

Nippon Steel Corporation Total 

Nippon Steel M2 
Semiconductor 

Nippon Steel 
Semiconductor 

Nippon Steel 
Semiconductor 

M3 

Nl 

Nippon Steel Total 

Oty 

Kumamoto-
SH 

Otsu-Shi 

Asa-Gun 

Asa-Gun 

Livingston 

Higashi 
Hiroshima-
Shi 

Beijing 

Sagamihara-
Shi 

Tateyama-Shi 

Tateyama-Shi 

Tateyama-Shi 

Counhy 

Japan 

Japan 

Japan, 

Japan 

UK. 

Japan 

China 

Japan 

Japan 

Japan 

Japan 

Products 

16Mb DRAM 
4Mb SRAM 
RISC ASIC 

SRAM 4Mb 
DRAM 
Micro ASIC 

4Mb DRAM 
1Mb SRAM 
MPU 
FLASH 

4Mb 16Mb 
DRAM 
ASIC 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 
ASIC RISC 

MCU Logic 
4Mb 16Mb 
DRAM 
ASIC 

16Mb DRAM 

ASIC 16Mb 
64Mb 
DRAM 

1Mb 4Mb 
DRAM 
Flash Logic 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

Start of 
Froduction 

1994 

1983 

1988 

1993 

1996 

1996 

2000 

1990 

1991 

1988 

1990 

1996 

Millimeters) 

Maximum 
Starts 

60,000 

17,000 

45,000 

45,000 

20,000 

33,000 

5,000 

430,000 

500 

500 

12,000 

20,000 

10,000 

42,000 

Maximum 
Diameter 

(mm) 

ZOO 

ISO 

150 

150 

200 

200 

150 

150 

m 

150 

200 

Minimum 
Line Width 

(Micron) 

0.35 

1 

0.8 

0.5 

0.35 

0.25 

0.4 

0.6 

0.35 

0.6 

0.5 

0,35 

Maximum Sili 

0.8-
>t | .^ 0.6Sfi 

300.4 

" 

-

132.8 

-

-

-

-

-

-

' 

" 

' 

' 

-
-

-

-

-

^ 

-
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

© 
CO 
<D 
CO 
O 
tu 
5? .a 

o> 
«3 
rv3 
O) 

<o 
(D 
CO 

Company 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki Total 

Powerchip (Elite-
group) 

Fab Name 

S2 

SI 

M2 

M3 

V3 

Ul 

Fabl 

Powerthip (Elitcgroup) Total 

ProMOS 
Technologies 

Fab 2 

PTDMOS Technologies Total 

Samsung 

Samsung 

Samsung 

Fa)4 

Fab 5 

Fab 6 

a t y 

Kurokawa-
Gun 

Kurokawa-
Gun 

Miyeizaki-
Gun 

Miyazaki-
Gun 

Hachioji-Shi 

Hachioji-Shi 

Science Park 

Science Park 

Kiheung-Up 

Kiheung-Up 

Kiheung-Up 

Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Taiwan 

Korea 

Korea 

Korea 

PioductK 

16Mb 64Mb 
DRAM 

4Mb DRAM 
1Mb SRAM 
16Mb ROM 

1Mb DRAM 
256KSRAM 
4Mb ROM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 
Micro Gate 
Array 

64Mb 256Mb 
DRAM 
Micro Logic 

16Mb DRAM 

16Mb 64Mb 
256Mb 
DRAM 
SRAM 

Alpha 4Mb 
DRAM 
SRAM 
EDRAM 

Alpha 4Mb 
DRAM 
SRAM 
EDRAM 

16Mb 64Mb 
DRAM 

Start of 
Production 

1996 

1981 

1991 

1967 

1989 

1992 

1996 

1998 

1990 

1993 

1995 

Maximum 
Starts 

15,000 

30,000 

60,000 

30,000 

2,000 

1,000 

138,000 

25,000 

25,000 

20,000 

20,000 

35,000 

25,000 

30,000 

Maximum 
Diameter 

(mm) 

200 

150 

125 

150 

150 

150 

200 

200 

ISO 

200 

200 

Minimum 
Line Width 

(Micron) 

0.3 

0.5 

0.8 

0.4 

0.5 

0.3 

0.4 

0.25 

0.5 

0.5 

0.35 

Maximum Si 

(9. 

> 0 ^ a.G5 

-

-. 

. 

-

:v 
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Table 6-1 (Continued) 
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CO 

oo 
o 

CD 
CO 

to 

ro en 

CO 
CO 
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DRAM Cap 

Company 

Samsung 

Samsung 

Samsvmg 

Samsung Total 

Sanyo 

Sanyo 

Sanyo Total 

Sharp 

Sharp 

Sharp Total. 

Siemens 

Siemens 

Siemens 

Siemens "Mali: 

Sony 

Sony Total 

Sumitomo Metal 
Industries 

acity by Feature Capability (Millions of Square 

Fab Name 

Fab 7 

Fab 8 

A l 

C 2 

Factory 2 

Factory 4 

H15,Ht6,H17 

SIMEC (lines 
I t 2) 

m 

Sumitomo Metal Inch0e4<!^%ta] 

City 

Kiheung-Up 

Kiheung-Up 

Austin TX 

Ojiya-Shi 

Ojiya-Shi 

Fulcuyama-
Shi 

Fukuyama-
Shi 

Regensburg 

Dresden 

North 
Tyneside 

Isaliaya-Shi 

Amagasaki-
Shi 

Country 

Korea 

Korea 

U.S. 

Japan 

Japan 

Japan 

Japan 

Germany 

Germany 

U.K. 

Japan 

Japan 

Products 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM 4-bit 
8-bit MCU 
DSP 

DRAM 

16Mb MROM 
DRAM 
SRAM 

Flash 64Mb 
DRAM 

1Mb 4Mb 
DRAM 
EDRAM 
ASIC ASSP 

16Mb 64Mb 
DRAM 

DRAM ASIC 

1Mb SRAM 
4Mb VRAM 
CCD Logic 

4Mb DRAM 
Arrays 

Start of 
Production 

1996 

1997 

1998 

1985 

1994 

1989 

1998 

1986 

1996 

1997 

1991 

1991 

Millimeters) 

Maximum 
Starts 

20,000 

25,000 

25,000 

160,000 

35,000 

25,000 

60,000 

40,000 

16,000 

56,000 

46,600 

30,000 

25,000 

101,600 

25,000 

25,000 

300 

300 

Maximum 
Diameter 

(mm) 

200 

200 

200 

125 

150 

150 

200 

150 

200 

200 

150 

150 

Minimum 
Line Width 

(Micron) 

0.35 

0.3 

0.3 

0.8 

0.85 

0.6 

0.25 

0.35 

0.25 

0.25 

0.5 

0.8 

Maximum Sil 

>D.g)i 

-

-
-
-

441.8 

441.8 

-

- • 

• - • 

-

-

• • -

• - • 

- " • 

O.B 
0.65 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CD 
oo 

a 
K. 
03 

S3 

ET 
cu 
"3 
IN3 

a> 

CO 
CO 
oo 

Company 

TSMC 

TSMC Total 

Tech Semidon-
ductor 

Tech Semi-
conductor 

Fab Name 

Fab 3 

Fabl 

Fab 2 

Tech SemiconductoT Total 

Texas 
instruments 

Texas 
Instruments 

Texas 
Instruments 

Texas 
Instruments 

Texas 
InstrumentB 

Texas 
Instruments 

AMOS-1 

AMOS-2 

DMOSSPhase 
1 

DMOSSPhase 
2 

Miho 6 

AMOS-3 

Texas Instruments Ibtal 

Texas Instni-
menis/Accr 

Texas Instiu-
ments/Acer 

Texas Instru­
ments/Acer 

FablA 

Fab IB 

Fab 2 

Texas Instruments/Acer T̂ Qd 

Texas Instru­
ments/Anam 
Electronics 

Texas InstnimeutilMtMitii'Ik^ 

aty 
Science Park 

Singapore 

Singapore 

Avezzano 

Avezzano 

Dallas TX 

Dallas TX 

Inashiki-Gun 

Avezzano 

Science Park 

Science Park 

Science Park 

Pupyong 

Country 

Taiwan 

Singapore 

Singapore 

Italy 

Italy 

U.S. 

U.S. 

Japan 

Italy 

Taiwan 

Taiwan 

Taiwan 

Korea 

Products 

DRAM 
SRAM 
ROM Log 
Custom 

16Mb DRAM 

16Mb DRAM 

4Mb 16Mb 
DRAM 4Mb 
Flash 

16Mb DRAM 

16Mb DRAM 

64Mb 256Mb 
DRAM 

1Mb 4Mb 
DRAM 
ASSPMPU 

Flash 64Mb 
256Mb 
DRAM 
EDRAM 

4Mb DRAM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

DRAM DSPs 

Start of 
Production 

1995 

1993 

1996 

1990 

1996 

1995 

1997 

1999 

1991 

1995 

1999 

2002 

Maximum 
Starts 

30,000 

30,000 

12,000 

25,000 

37,000 

22,0)0 

20,000 

16,000 

16,000 

15,000 

6,600 

95,600 

22,000 

25,000 

50,000 

97,000 

25,000 

25,000 

Maximum 
Diameter 

(mm) 

200 

200 

200 

200 

200 

200 

200 

ISO 

12 

150 

200 

200 

200 

Minimum 
Line Width 

(Micron) 

D.35 

0.5 

0.35 

0.25 

0.25 

0.5 

0.35 

0.8 

0.18 

0.5 

0.35 

0.25 

0.25 

Maximum Si 

>OJ)i 

-
;̂ 

-

-

-

-

-

-
' 

-

-

-

-

0. 
0.65 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Fab Name 

Stepl 

Step 2 

Step 3 

Tohoku Semiconductor Total 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba Total 

TwinStar Semi­
conductor 

Bldg.108 D-2 

Y-Cubed, No. 
1-Modl 

Y-Cubed, 
No. l-Mod2 

C-Cubed 3 

C-Cubed4 

Y-Cubed, 
No. 2 

Steps 

C-Cubed5 

TwinStar 

Twinstai Semiconductor Total 

Vanguard Inter­
national 

Vanguard Inter­
national 

Vanguard Inter­
national 

Fabl 

FablA 

Fab IB 

a i y 

Sendai-Shi 

Sendai-Shi 

Sendai-Shi 

Kawasaki-Shi 

Yokkaichi-Shi 

Yokkaichi-Shi 

Oita-Shi 

Oita-Shi 

Yokkaichi-Shi 

Kitakami-Shi 

Oita-Shi 

Richardson 
TX 

Science Park 

Science Park 

Science Park 

Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

Taiwan 

Taiwan 

Taiwan 

Products 

1Mb DRAM 
MCUMPU 

4Mb DRAM 
MPUMCU 

16Mb DRAM 

16Mb 64Mb 
DRAM 
Flash 

4Mb 16Mb 
DRAM 

4Mb 16Mb 
DRAM 

MCUASIC 
DRAM 
SRAM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
256Mb 
DRAM 

16Mb 64Mb 
DRAM 
Logic 

256Mb DRAM 

16Mb 64Mb 
DRAM 

4Mb DRAM 

4Mb 16Mb 
DRAM 

16Mb DRAM 

Maximum Sil 
Maximum Minimum 

Start of Maximum Diameter Line Width 0,B 
Production Starts (mm) (Micron) >OS]i 0.65^ 

@ 
CO 
CO 
03 

a 
?i cu 
, 0 

cu 
13 
C 
(U 
v3 
NJ 
O) 

CO 
CO 
OO 

1988 

1991 

1995 

1990 

1993 

1994 

1989 

1991 

1996 

7,500 

10,000 

15,000 

32,500 

1,300 

10,000 

25,000 

32,000 

40,000 

28,000 

1998 30,000 

2000 

1996 

1991 

1995 

1999 

166,300 

15,000 

15,000 

4,000 

16,000 

16,000 

150 

150 

200 

200 

200 

200 

125 

150 

200 

200 

200 

200 

150 

200 

200 

1 132.5 

0.8 

0.35 

132.5 

0.35 

0.5 

0.35 

1 392,7 

0.5 

0.35 

0.35 

0.18 

0.3 

0.5 

0.35 

0.35 

392.7 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company Fab Nitt^ 

Vanguaid Inter- Fab 2 
national 

Vanguard Intenutional Total 

WWte Oak Semi- MOS 18 
conductor 

IVhile Oak Semiconductor Total 

Winbond Fab H 

Winbond Fab IV 

Winbond Total 

ToUI 

City 

Science Park 

Richmond 
VA 

Science Park 

Science Park 

Countfy 

Taiwan 

U.S. 

Taiwan 

Taiwan 

Products 

4Mb 16Mb 
DRAM 1Mb 
SRAM 

64Mb 256Mb 
DRAM 

DRAM 

16Mb 64Mb 
256Mb 
DRAM 

Slaitof 
Production 

1999 

1998 

1992 

1999 

Maximum 
Starts 

40,000 

76,000 

25,000 

25,000 

35,000 

15,000 

50,000 

3,171,900 

Maximum 
Diameter 

(mm) 

200 

200 

150 

200 

Minimum 
Line Width 

(Micron) 

0.18 

0.18 

0.5 

0,35 

Maximum Si 

0. 
>0.8p 0.65 

-
-

-
-

-
4,410.0 1,095 

Source: Dataquest (January 1998) 
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Chapter 7 

Definitions 
Additional motherboards: PC motherboards that do not ship into brand-
name PCs and thus are not counted by Dataquest's Computer Systems 
and Peripherals group. These numbers are based in part on Dataquest 
MPU shipments and analyst estimates of upgrade activity. 

Demand: The number of shipments of a product that Dataquest estimates 
to be sustainable in a market at the price forecast by Dataquest for that 
time. If the price were lower, demand wotild increase. If the price were 
higher, demand would decrease. Demand is used to determine whether 
the market is undersupplied or oversupplied. 

Desk PC: A PC designed to remain beside or underneath a user's desk 
surface and not designed to be moved readily from place to place. 

Facsimile: A machine that scans and encodes a document into electrical 
signals, transmits these electrical signals over a telephone or data line, 
then reconstructs the signals to print an exact duplicate of the original 
document on paper at tihe receiving end (colloquially called a fax). 

Industrial applications: All controller boards and equipment used in 
embedded industrial control and medical applications. These boards are 
not officially counted by Dataquest, and the numbers used in this survey 
are estimates based on processor shipment numbers, secondary sources, 
and primary inputs from industrial board producers. 

Mobile PC: A PC that is completely self-contained and can be carried as a 
single imit, which includes a keyboard, a display, mass storage, and main 
system unit. 

Mainframe computer: A general-purpose information system with a 
starting price range of $100,000 or more. CPU bit width ranges from 32 to 
64 bits. The physical environment may or may not have special environ­
mental controls and requires full-time support by professional computer 
systems support staff. 'The number of concurrent users is 100 or more. 
Dataquest views a mainframe system shipment as the CPU, the basic 
storage configuration (not including direct-access storage devices), the 
native operating system (the system must be bootable), and the operator's 
console. Dataquest does not routinely count upgrades unless the system 
footprint changes. Mainframes can use either DRAM or SRAM for cache 
storage. 

Midrange computer: This includes all systems that fall between worksta­
tions and mainframes. These are multiuser systems that may or may not 
run proprietary operating systems. Midrange products have a wide price 
range, from as low as $10,000 to more than $1 million. Dataquest has 
included microcomputers, minicomputers, and superminicomputers in 
this product segment in the past. With the evolution of client/server 
computing and the systems that define this paradigm, fraditional 
midrange product categories are becoming obsolete. Hewlett-Packard 

DSDR-WW-MS-97Q4 ©1998 Dataquest 69 



70 DRAM Supply and Demand Quarterly Statistics Worldwide 

Company's HP 9000 and HP 3000, Digital Equipment Corporation's VAX 
systems, cind the IBM AS/400 line are joined by the dedicated server 
products from suppliers such as Auspex Systems Inc., NetFRAME 
Systems Inc., and fricord Systems Inc. to make up the midrange product 
category. Office systems, which are proprietary turnkey computing solu­
tions common in Japan, are also included in the midrange category, as are 
systems designed as servers from workstation suppliers. 

Oversupply: An indication of an oversupplied market is low prices and 
growing inventories. 

Router/internetworking: A shared media hub is a LAN device that 
connects multiple PCs through a single node on a network, allowing 
central control for optional functions such as wide area network (WAN) 
connectivity, multiple media support, multiple technology support, and 
network management. A router is a class of network controller that deter­
mines the best routing for data transmission between a transmitter 
(sender) and a receiver. Routers operate at layer 3 of the ISO-OSI model. 

Set-top box: This is a cable converter box that sits on top of a TV and acts 
as converter device for cable television signals, telephone, or wireless 
networks to television sets. Set-top boxes contain a general-purpose 
microprocessor or a high-powered digital signal processor capable of 
digital transmission, reception, and decompression. Set-top boxes can be 
analog or digital, but only digital set-top boxes contain appreciable DRAM 
content. 

Storage: Storage is a collective term for computer hard disk drives and 
CD-ROMs, where DRAM is often used as a cache memory. Since static 
RAM (SRAM) is sometimes used in place of DRAM, the DRAM consump­
tion for this category appears unusually low to account for limited DRAM 
penetration into this equipment segment. 

Supercomputer: This is a high-performance computer designed for numer­
ically intensive applications. It is a system priced at more ttian $2 million 
and is used mainly for batch applications, scientific, engineering, and 
other computation-oriented problems, or other very numerically intensive 
applications. Supercomputers require special envirorunental controls and 
cooling techniques. Performance speeds range upward from 50 mflops. 
Supercomputers can use either DRAM or SRAM. 

Telephone answering machine: This is a machine for individual telephone 
lines using either cassette tape or MOS memory technology for incoming 
and outgoing message storage. Only tapeless (digital) phone answering 
machines use MOS memory for storage. Tapeless answering machines can 
use either DRAM or flash memory. 

Undersupply: An indication of an undersupplied market is long lead 
times, high prices, and product allocation. 

Video game: Video game and CD-ROM players are microprocessor-based 
devices that are handheld or console-based and play video games housed 
on cartridges or CD-ROMs. 
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Workstation: Dataquest classifies workstations by a composite of features, 
including their hardware and software. Workstations are typically based 
on reduced-instruction-set computing (RISC) processor architecture with a 
high-performance bus structure, graphics, and operating system. In gen­
eral, a workstation must come standard with integrated floating-point 
processing, integrated networking, and a 32-bit multitasking operating 
system and offer a configuration ttiat has high-resolution graphics capabil­
ities (typically 1-megapixel display). Dataquest does not determine a 
workstation architecture by its usage (that is, single-user, server, or mul­
tiuser). Instead, computers are classified by the primary market for which 
they are designed. 

I 

» 
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Chapter 1 

Executive Summary 
This report provides a fourth quarter 1997 outlook of the worldwide 
DRAM market based on the results of recent supplier sxirveys and related 
information. The report includes quarterly information through fourth 
quarter 1998 and yearly information for 1999. 

Another Change in Market Conditions 
Dataquest's DRAM supply and demand outlook remains consistent with 
original 1997 and oversupply expectations. DRAM production capacity 
currently clearly exceeds DRAM bit demand. 

The current oversupply will continue until late 1998. Dataquest bases the 
year-end 1998 scenario of tighter DRAM demand and supply on the 
assumption of restrained capital spending by DRAM manufacturers in 
1998. If DRAM manufacturers do not refrain from aggressive capital 
spending in 1998, the oversupply is likely to continue into 1999. The cur­
rent large oversupply mearw concomitant downward price pressure and 
constrained profit for most suppliers. Strong fourth quarter 1997 demand 
might restore a short-term supply and demand balance, but there will be a 
large oversupply during the first half of 1998. 

I Suppliers' 1998 Strategies 
In last quarter's report, Dataquest predicted a threatening second half 1997 
outlook for most DRAM suppliers. The threat has materialized. Last quarter, 
suppliers had set a $6-plus contract price for 16Mb DRAM as their year-
end 1997 objective. Recently, the contract price declined below $6, while 
the spot price approached $5 in some world regions—with additional 
downward price pressure expected. 

Dataquest believes that the main density remains the 16Mb device, but the 
shift to 64Mb will accelerate by early second half 1998. Micron Technology 
Inc. has a very good DRAM shrink technology—that is, the ability to 
reduce the size of the DRAM manufacturing die multiple times during 
each density's life cycle. 

If other DRAM manufacturers cannot compete successfully with Micron 
in terms of low 64Mb production cost, the ultimate result for them will be 
less profitable 64Mb businesses, especially in 1999. For the medium term, 
Japanese major manufacturers will increase their OEM purchases of 16Mb 
from alliance partners on a contract manufacturing basis. The Japanese 
"majors" will focus on the next-generation 64Mb DRAM. This strategy is 
useful to reduce their investment risk. But it is also essential that they 
reduce their production costs for future-generation devices in order to sur­
vive in the DRAM market. 

The following summarizes Dataquest's view on three different DRAM 
supplier strategies. 
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Major Korean and Japanese Manufacturers 
Most of the Korean and Japanese suppliers will accelerate the shift from 
16Mb DRAM production to 64Mb output as soon as possible. For them, 
the low 16Mb selling price means no 16Mb profitability. Their strategy is 
to move into the 64Mb market and capture the high profits associated with 
the early stage of a new DRAM life cycle. At the same time, these compa­
nies will research shrink technologies and apply them to 64Mb DRAM 
next year. The Korean and Japanese companies view this as fundamental 
for competing in the 64Mb market. 

Micron Technology 
As noted in Dataquest's prior DRAM supply and demand report. Micron 
Technology has emerged as the key company in today's 16Mb DRAM 
market. Although major Asian-based DRAM suppliers plan to decrease 
16Mb shipments starting in the fourth quarter of 1997, Micron Technology 
will lead other vendors planning a continuous increase of 16Mb ship­
ments. This signals competitive 1998 pricing for 16Mb DRAM. Despite 
64Mb price declines, a downward trend in 16Mb pricing would delay the 
4:1 price crossover well into 1998. 

Dataquest expects Micron to retain its leadership position in 16Mb imit 
shipments. Korean and Japanese DRAM suppliers are willing to cede the 
16Mb market but do not want Micron to migrate early to 64Mb DRAM. 
Micron historically has focused on constantly lowering the production 
cost of each DRAM density through a series of DRAM die shrinks. Micron 
typically ramps up a DRAM density somewhat later than many competi­
tors—but accompanies the ramp with a very low cost of production. 

This strategy enables Micron to use the less expensive current generation 
of semiconductor manufacturing equipment. By contrast, competitors in 
Japan and Korea gearing today for a 64Mb ramp next year must use more 
expensive next-generation equipment. 

The timing of Micron's 64Mb DRAM ramp—whether it occurs in 1998 or 
1999—will command considerable market attention. 

Other DRAM Suppliers' Strategies 
Other suppliers based in the Americas, Europe, Japan, and Taiwan are 
likely to continue to increase production of 16Mb throughout 1998. This is 
in part because these companies started or will start 64Mb production at 
later dates than major Korean and Japanese suppliers. 

Taiwan DRAM companies will make especially strong increases in 16Mb 
production through 1998. They will provide some of the 16Mb output to 
their alliance partners (often on a contract manufacturing basis). 

SDRAM 
The production percentage of synchronous DRAM (SDRAM) has 
increased, especially in the American market. Note that the 66-MHz ver­
sion of 16Mb SDRAM and 16Mb extended data out (EDO) DRAM offer the 
same performance and price. 
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Executive Summary 

The move to SDRAM stems from supply base logistics. In the United 
States, PC vendors have shortened the DRAM procurement cycle. Acceler­
ated price declines for both of DRAM and MPUs reward buyers with 
shorter purchase cycles. Inventory control for PC vendors becomes less 
costly if they purchase one DRAM product technology than if they buy 
both SDRAM and EDO—and SDRAM emerges as the choice. 

Japanese DRAM manufacturers increased the production ratio, or manu­
facturing percentage, of SDRAM during the first half of 1997. They had 
excess SDRAM inventory for a while this year. Eventually, they reduced 
the production ratio, and the 16Mb SDRAM inventory level is now at the 
right level for them. 

Japanese suppliers will increase the SDRAM output ratio gradually dur­
ing the rest of 1997. They will increase the ratio much more in 1998, in 
large part because Intel's 440BX chipset remains on schedule for early 1998 
release. This means that the 100-MHz version of SDRAM with 440BX com­
patibility will be used for high-end PCs. The 66-MHz SDRAM will be used 
for low-end PCs in 1998. 

Some DRAM suppliers will release the 100-MHz version of SDRAM in the 
16Mb density. Also, some suppliers will release the 100-MHz version of 
the 64Mb density during the first half of 1998. When suppliers start mass 
production using the 0.25-micron process, 100-MHz SDRAM production 
will switch from the 16Mb density to the 64Mb density. 

Project Analyst: James Seay 

Contributors: Masahiro Suzuki, Senior Industry Analyst (Japan), Ronald Bohn, 
Principal Analyst (Worldwide and Americas), Jim Handy, Director and Principal 
Analyst (Worldtvide and Americas), James Seay, Research Analyst (Worldwide 
and Americas), In-Hyung Baik, Research Ancdyst (Asia/Pacific and Korea), Sab-
rina Chiou, Research Analyst (Asia/Pacific and Taiwan), and Chang Soo Kim, 
Industry Analyst (Asia/Pacific and Korea). 
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Chapter 2 

Production Statistics of 4IVIIi DRAIM 
This chapter provides estimates of 4Mb DRAM quarterly unit shipments 
by supplier. The tables show a summary for 4Mb (see Table 2-1) and total 
4Mb shipments (see Table 2-2). Subsequent tables show shipments by 
organization (xl, x4, x8/9, and xl6/18, in Tables 2-3 through 2-6) and by 
technology (fast page mode, extended data out, s)mchronous, next genera­
tion, and display, in Tables 2-7 through 2-11). Dataquest collects data 
through quarterly supplier surveys. These tables represent 4Mb DRAM 
vinit shipments of each company's brand-name parts. For example, if one 
company produces DRAMs for another company under a foundry agree­
ment, Dataquest counts the product as shipments from the company that 
purchased the product to ship under its brand name. This avoids the prob­
lem of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 4Mb DRAM. Average selling prices (ASPs) for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for tirat device. 
Dataquest derives demand from a units-per-system analysis detailed in 
Chapter 5. 

4Mb Market Condition 
The 4Mb market has moved into slight oversupply. Major suppliers 
planned a sharp 1997 reduction of 4Mb shipments. Instead, they increased 
4Mb production capacity of 4Mb (from 16Mb) because the 16Mb business 
was not profitable. As a result, the 4Mb market moved into oversupply, 
and 4Mb prices have simk to a very low level. 

Dataquest believes the market will start to move toward a balance in 1998 
because major suppliers will accelerate their reduction of 4Mb production. 
Second-tier suppliers, however, wiU increase production in order to satisfy 
demand. Suppliers wiU continue to confront low 4Mb pricing. 

What Has Cliangecl since tlie Previous Report 
As noted, this report now shows a slight 4Mb DRAM oversupply for 1997 
and 1998. Some 4Mb demand has shifted to 16Mb parts. 

The 1997 and 1997 supply forecast of 4Mb DRAM remains consistent with 
the prior report. As indicated, the 1997,1998, and 1999 demand forecast 
has been lowered somewhat. 
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Table 2-2 
Quarterly Shipments of All Configurations of 4Mb DRAM to the World, Ql/97 to 1999 (Millio 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Total Demand 

Sufficiency (%) 

01/97 

5.3 

9.2 

23.0 

21.0 

7.6 

23.0 

7.5 

23.2 

14.1 

24.2 

0.7 

-

22.0 

14.0 

4.0 

23.2 

1.0 

17.2 

20.4 

11.7 

19.0 

291.2 

3.10 

901.1 

287.8 
101.15 

Q2/97 

6.9 

7.7 

20.3 

17.7 

3.6 

18.2 

5.9 

16.0 

11.6 

19.8 

0.5 

-

19.8 

13.1 

3.8 

17.0 

0.8 

15.6 

15.5 

6.8 

17.2 

237.8 

3.05 

724.6 

232.9 
102.09 

Q3/97 

8.6 

6.6 

18.3 

14.9 

1.8 

16.5 

5.0 

12.5 

10.4 

17.0 

0.6 

-

18.1 

12.8 

3.7 

14.1 

0.9 

14.8 

12.8 

4.8 

15.1 

209.5 

3.05 

638.9 

202.2 

103.60 

Q4/97 

8.7 

6.2 

16.0 

12.5 

0.9 

15.0 

4.5 

10.3 

9.0 

13.8 

-

-

16.3 

12.4 

3.6 

11.9 

0.8 

13.7 

10.0 

3.5 

13.3 

182.3 

2.97 

541.5 

182.1 
100.14 

1997 

29.5 

29.7 

77.6 

66.1 

13.9 

72.7 

22.9 

62.0 

45.1 

74.8 

1.8 

-

76.3 

52.3 

15.1 

66.2 

3.5 

61.4 

58.7 

26.8 

64.6 

920.8 

3.05 

2,806.2 

905.1 
101.74 

Ql/98 

8.3 

5.8 

13.5 

9.5 

0.3 

13.2 

4.2 

7.1 

7.5 

10.8 

-

-

14.5 

12.4 

2.7 

9.9 

0.8 

12.7 

7.5 

2.5 

11.6 

154.7 

2.93 

453.0 

153.0 

101.11 

Q2/98 

7.5 

5.3 

11.0 

7.5 

0.2 

11.0 

3.6 

4.0 

6.9 

8.3 

-

-

11.8 

12.4 

2.3 

8.3 

0.7 

11.1 

5.7 

2.5 

8.4 

128.4 

2.79 

358.5 

127.3 

100.86 

Q3/98 

6.2 

5.1 

9.5 

6.5 

0.1 

10.0 

3.3 

1.0 

6.0 

6.3 

9.0 

12.3 

2.2 

7.0 

0.7 

9.3 

3.8 

2.0 

5.9 

106.2 

2.77 

293.9 

105.1 

101.04 

Source: Dataquest (October 1997) 
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Table 2-3 
Quarterly Shipments of xl 4Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shipped 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectionicB 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolojjy 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstruiftiE*i1iB: 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.5 

1.5 

0.8 

-

1.6 

0.5 

2.3 
1.4 

1.2 

0.1 

-

2.0 

-

0.3 

2.3 

0.1 

3.1 

2.8 

0.4 

-

21.0 

2.60 

54.6 

Q2/97 

-

0.4 

1.4 

0.5 

-

1.3 

0.4 

1.6 
1.2 

1.0 

0.1 

-

1.8 

-

0.3 

1.7 

0.1 

2.5 

2.2 

0.1 

-

16.4 

2.55 

41.9 

Q3/97 

-

0.5 

1.1 

0.4 

-

1.2 

0.3 

1.3 
1.0 

0.9 

0.1 

-

1.5 

-

0.3 

1.4 

0.1 

2.2 

1.8 

0.1 

-

14.1 

2.45 

34.5 

Q4/97 

-

0.5 

1.0 

0.4 

-

1.1 

0.3 

1.0 
0.9 

0.7 

-

-

1.3 

-

0.3 

1.2 

-

2.1 

1.5 

0.1 

-

12.2 

2.44 

29.8 

1997 

-

1.9 

5.0 

2.2 

-

5.1 

1.5 

6.2 
4.5 

3.7 

0.3 

-

6.5 

-

1.2 

6.6 

0.2 

9.9 

8.3 

0.7 

-

63.7 

2.52 

160.8 

Ql/98 

-

0.6 

0.7 

0.4 

-

0.9 

0.2 

0.7 

0.8 

0.5 

-

-

0.6 

0.6 

0.2 

1.0 

-

1.3 

-

-

-

8.4 

2.25 

18.9 

Q2/98 

-

0.5 

0.6 

0.3 

-

0.8 

0.2 

0.4 
0.7 

0.4 

-

-

0.5 

0.7 

0.1 

0.8 

-

1.7 

-

-

-

7.7 

2.03 

15.7 

Q3/98 

-

0.5 

0.5 

0.3 

-

0.7 

0.2 

0.1 
0.6 

0.3 

-

-

0.4 

0.7 

0.1 

0.7 

-

1.4 

-

-

-
6.5 

1.86 

12.1 

Source: Dataquest (October 1997) 
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Table 2-4 
Quarterly Shipments of x4 4Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shipped 

Alliance Semiconductor 

Fujitsu 

Hitachi 

H5mndai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemer\s 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Ql/97 

5.3 

4.6 

9.9 

8.8 

4.9 

13.6 

3.2 

16.2 

4.9 

8.5 

0.6 

-

5.3 

8.3 

1.0 

7.9 

0.4 

9.6 

12.4 

4.7 

9.5 
139.5 

2.40 

334.8 

Q2/97 

6.2 

2.7 

8.1 

7.1 

1.8 

10.7 

2.0 
11.2 

4.1 

18.8 

0.4 

-

2.2 

6.9 

0.7 

5.8 

0.3 

8.7 

9.0 

1.4 

-
108.1 

2.35 

254.1 

Q3/97 

6.0 

2.0 

6.0 

5.5 

0.6 

9.7 

1.7 

8.8 

3.6 

9.4 

0.5 

-

2.4 

5.9 

0.6 

5.4 

0.3 

8.0 

7.1 

0.5 

-

84.0 

2.19 

184.0 

Q4/97 

4.4 

1.9 

5.3 

4.6 

0.2 

8.9 

1.5 
7.2 

3.2 

7.6 

-

-

2.1 

5.7 

0.6 

4.5 

0.3 

6.9 

5.5 

0.3 

-
70.5 

2.16 

152.3 

1997 

21.8 

11.1 

29.3 

26.0 

7.6 

42.9 

8.4 
43.4 

15.8 

44.2 

1.5 

-

11.9 

26.8 

2.8 

23.5 

1.3 

33.2 

34.1 

6.9 

9.5 

402.1 

2.30 

925.1 

Ql/98 

3.3 

1.2 

3.4 

3.2 

-

7.9 

1.1 

5.0 

2.6 

4.7 

-

-

1.5 

3.8 

0.3 

3.7 

0.2 

6.3 

7.5 

-

11.6 
67.5 

2.10 

141.7 

Q2/98 

2.3 

1.1 

2.8 

2.6 

-

6.7 

0.9 

2.8 

2.4 

2.7 

-

-

1.2 

3.3 

0.2 

3.1 

0.2 

5.0 

5.7 

-

8.4 

51.2 

1.93 

98.8 

Q3/9 

1. 

1. 

1. 

2. 

6. 

0. 

0. 

2. 

1. 

0. 

3. 

0. 

2. 

0. 

4. 

3. 

5. 

38. 

1.7 

68. 

o 

a 
o 

Source: Dataquest (October 1997) 
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Table 2-5 
Quarterly Shipments of x8/9 4Mb DPIAM to the World, Ql/97 to 1999 (Millions of Units Shipp 
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Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya T e c h n o l t ^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Tbtal Revenue (U.S.$M) 

Ql/97 

-

0.5 

2.5 

-

-

0.7 

1.5 

-

1.4 

-

-

-

4.8 

-

0.1 

1.4 

0.2 

-

3.1 

0.8 

-

17.0 

2.82 

47.9 

Q2/97 

-

0.6 

2.2 

" 

-

0.5 

1.1 

-

1.2 

-

-

-

6.1 

-

0.1 

1.0 

0.1 

-

2.5 

0.5 

-

16.0 

2.66 

42.7 

Q3/97 

-

0.5 

2.0 

-

-

0.5 

0,9 

-

1.0 

-

-

-

5.4 

-

0.1 

0.3 

0.2 

-

2.1 

0.3 

-

13.3 

2.56 

34.1 

Q4/97 

-

0.5 

1.8 

-

-

0.5 

0.8 

-

0.9 

-

-

-

4.9 

-

0.1 

0.2 

0.1 

-

1.5 

0.2 

-

11.5 

2.52 

29.0 

1997 

-

2.1 

8.5 

-

-

2.2 

4.2 

-

4.5 

-

-

-

21.3 

-

0.5 

2.9 

0.6 

-

9.1 

1.9 

-

57.8 

2.66 

153.5 

Ql/98 

-

0.6 

1.5 

-

-

0.4 

0.6 

-

0.8 

-

-

-

4.4 

-

0.1 

0.2 

0.1 

-

-

0.2 

-

8.8 

2.27 

19.9 

Q2/98 

-

0.5 

1.2 

-

-

0.3 

0.5 

-

0.7 

-

-

-

3.5 

-

-

0.2 

0.1 

-

-

0.2 

-

7.4 

2.03 

14.9 

Q3/98 

0.5 

1.0 

0.3 

0.5 

0.6 

1.7 

0.2 

0.1 

0.1 

6.1 

1.83 

11.2 

Source: Dataquest (October 1997) 
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Table 2-6 
Quarterly Shipments of xl6/18 4Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Ship 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyiindai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Ql/97 

-

3.7 

9.0 

11.3 

2.7 

7.1 

2.3 

4.6 

6.4 

14.5 

-

-

9.9 

5.7 

2.6 

11.6 

0.3 

4.5 

2.0 

5.9 

9.5 
113.7 

4.08 

463.8 

Q2/97 

0.7 

4.0 

8.6 

10.1 

1.8 

5.6 

2.4 

3.2 

5.2 

-

-

-

9.7 

6.2 

2.7 

8.5 

0.3 

4.4 

1.9 

4.8 

17.2 

97.2 

3.97 

386.0 

Q3/97 

2.6 

3.6 

9.2 

8.9 
1.2 

5.1 

2.2 

2.5 

4.7 

6.8 

-

-

8.9 

6.9 

2.7 

7.1 

0.4 

4.6 

1.8 

3.9 

15.1 

98.1 

3.94 

386.4 

Q4/97 

4.4 

3.3 

8.0 

7.5 
0.7 

4.7 

2.0 

2.1 

4.1 

5.5 

-

-

8.0 

6.7 

2.6 

5.9 

0.4 

4.8 

1.5 

2.8 

13.3 

88.1 

3.75 

330.5 

1997 

7.6 

14.6 

34.8 

37.9 

6.3 

22.5 

8.9 

12.4 

20.3 

26.8 

-

-

36.5 

25.5 

10.6 

33.1 

1.4 

18.2 

7.2 

17.4 

55.1 

397.1 

3.95 

1,566.7 

Ql/98 

5.0 

3.5 

7.9 

5.9 
0.3 

3.9 

2.2 

1.4 

3.4 

5.5 

-

-

8.1 

7.9 

2.2 

4.9 

0.4 

5.1 

-

2.3 

-
70.0 

3.89 

272.4 

Q2/98 

5.3 

3.2 

6.5 
4.7 

0.2 

3.2 

2.0 

0.8 

3.1 

5.2 

-

-

6.6 

8.3 

1.9 

4.1 

0.4 

4.4 

-

2.3 

-
62.1 

3.69 

229.1 

Q3/9 

4. 

3. 

6. 

4. 

0. 

2. 

1. 

0. 

2. 

4. 

5. 

8. 

1. 

3.5 

0. 

3. 

1. 

54. 

3.6 

201. 

o 

o 

Source: Dataquest (October 1997) 
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Table 2-7 
Quarterly Shipments of Fast Page Mode 4Mb DRAM to the World, Ql/97 to 1999 (Millions of 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolqgy 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrumients 

Toshiba 

Vanguard 

All Companies 

Ql/97 

5.3 

5.1 

10.4 

2.1 

1.2 

1.2 

3.0 

2.3 

8.5 

4.8 

0.3 

-

15.4 

5.6 

2.0 

3.0 

0.5 

10.3 

6.5 

1.8 

-

89.1 

Q2/97 

6.2 

3.1 

9.1 

1.8 

0.9 

0.9 

1.1 

1.6 

5.8 

3.0 

0.2 

-

13.9 

3.9 

1.9 

2.2 

0.4 

7.0 

5.1 

0.7 

-

68.7 

Q3/97 

5.2 

2.2 

7.3 

1.5 

0.5 

0.8 

0.5 

1.3 

4.2 

2.6 

0.1 

-

12.7 

3.8 

1.9 

1.8 

0.5 

4.4 

3.8 

0.5 

-

55.5 

Q4/97 

3.5 

2.0 

6.4 

1.3 

0.2 

0.8 

0.5 

1.0 

3.6 

2.1 

-

-

11.4 

3.7 

1.8 

1.5 

0.4 

2.7 

3.0 

0.3 

-

46.2 

1997 

20.1 

12.4 

33.2 

6.6 

2.7 

3.6 

5.0 

6.2 

22.0 

12.4 

0.6 

-

53.4 

17.1 

7.6 

8.6 

1.8 

24.5 

18.5 

3.3 

-

259.5 

Ql/98 

2.5 

1.4 

4.7 

1.0 

-

0.7 

0.2 

0.7 

2.3 

1.5 

-

-

10.0 

2.5 

1.4 

0.7 

0.4 

1.9 

2.3 

0.3 

11.6 

45.9 

Q2/98 

1.9 

1.3 

3.9 

0.8 

-

0.6 

0.2 

0.4 

2.1 

1.0 

-

-

8.1 

2.5 

1.2 

0.6 

0.4 

1.1 

1.7 

0.3 

8.4 

36.1 

Q3/9 

1. 

1. 

3.3 

0. 

0.5 

0. 

0. 

1.8 

0. 

6. 

2.5 

1. 

0.5 

0.4 

0.9 

1. 

0.2 

5.9 

28.3 

Source: Dataquest (October 1997) 
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Table 2-8 
Quarterly Shipments of Extended Data Out 4Mb DRAM to the World, Ql/97 to 1999 (Millions 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectiH*^:-

LG Semicon 

Matsushita 

Micron Technolpgj' 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstruTOeHfe? 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

3.7 

11.3 

18.9 

3.8 

21.9 

3.8 

20.9 

5.7 

19.3 

0.4 

-

4.4 

8.4 

2.0 

19.5 

0.5 

6.9 

12.2 

9.6 

19.0 

191.9 

Q2/97 

0.7 

3.9 

9.5 

15.9 

0.9 

17.3 

4.1 

14.4 

5.8 

16.8 

0.3 

-

4.0 

9.2 

1.9 

14.3 

0.4 

8.6 

8.5 

6.0 

17.2 

159.7 

Q3/97 

3.4 

3.7 

9.0 

13.4 

0.2 

15.7 

3.8 

11.3 

6.2 

14.5 

0.5 

-

3.6 

9.0 

1.9 

11.9 

0.5 

10.4 

7.1 

4.3 

15.1 

145.0 

Q4/97 

5.2 

3.4 

7.8 

11.3 

-

14.3 

3.4 

9.2 

5.4 

11.8 

-

-

3.3 

8.7 

1.8 

10.0 

0.4 

11.0 

5.3 

3.0 

13.3 

128.5 

1997 

9.4 

14.6 

37.6 

59.5 

4.9 

69.1 

15.0 

55.8 

23.1 

62.4 

1.2 

-

15.3 

35.2 

7.6 

55.6 

1.8 

36.8 

33.1 

22.9 

64.6 

625.1 

Ql/98 

5.8 

3.5 

5.9 

8.6 

-

12.5 

3.4 

6.4 

5.3 

8.0 

-

-

2.9 

9.9 

1.4 

8.4 

0.4 

10.8 

3.5 

2.2 

-
98.7 

Q2/98 

5.6 

3.2 

4.8 

6.8 

-

10.5 

2.7 

3.6 

4.8 

5.2 

-

-

2.4 

9.9 

1.2 

7.1 

0.4 

10.0 

2.0 

2.2 

-
82.2 

Q3/98 

4.9 

3.1 

3.7 

5.9 

9.5 

2.5 

0.9 

4.2 

3.2 

1.8 

9.8 

1.1 

6.0 

0.4 

8.4 

0.6 

1.8 

67.7 

Source: Dataquest (October 1997) 
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Table 2-9 
Quarterly Shipments of Synchronous 4Mb DRAM to the World, Ql /97 to 1999 (Millions of Un 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/98 

@ 
CO 
CO 

o 
cu 

Alliance Semiconductor 
Fujitsu 
Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 
Mateushita 

Micron Technology 
Mitsubishi 

Mosel Vitelic 

Motorola 
Nan Ya Technology. 

NEC 
Nippon Steel 

Old 
Samsung 
Sharp 
Siemens 

Texas Instruffieisls 
Toshiba 
Vanguard 
All Companies 

1.3 2.1 2.3 

1.3 2.1 2.3 

o 

a 
o 

Source: Dataquest (October 1997) 
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Table 2-10 
Quarterly Shipments of Next-Generation 4Mb DRAM to the World, Ql/97 to 1999 (Millions of 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/9 

© 
CO 
CO 

cu 

Alliance Semiconductor 
Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectrOpfes 
LG Semicon 

Matsushita 
Micron Technology 
Mitsubishi 
Mosel Vitelic 
Motorola 

Nan Ya Technology 
NEC 
Nippon Steel 

Oki 
Samsung 

Sharp 
Siemens 

Texas Instruttt^tg-
Toshiba 

Vanguard 
All Companies 

o 

a 
o 
tV) 
C3 

Note: Previous editions of this bool< have shown data for this segment. Tĥ s now-empty table reflects the companies' changed pfans, 
Source: Dataquest (October 1997) 
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Table 2-11 
Quarterly Shipments of Display 4Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Sh 

AIli an ce Sem icon ductor 

Fujitsu 

Ktachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Tecl^nology 

Mitsubishi 

Mose] Vitelic 

Motorola 

Nan Ya Technologjr: 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstruflSenis 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

0.5 

1.4 

-

2.7 

-

0.8 

-

-

-

-

-

2.2 

-

-

0.7 

-

-

1.6 

0.4 

-

10.1 

Q2/97 

-

0.8 

1.6 

-

1.8 

-
0.7 

-

-

-

-

-

2.0 

-

-

0.5 

-

-

1.9 

0.1 

-

9,4 

Q3/97 

-

0.8 

2.0 

-

1.2 

-

0.8 

-

-

-

-

-

1.8 

-

-

0.4 

-

-

1.9 

0.1 

-

9.0 

Q4/97 

-

0.7 

1.8 

-

0.7 

-
0.7 

-

-

-

-

-

1.6 

-

-

0.4 

-

-

1.7 

0.1 

-

7.6 

1997 

-

2.8 

6.8 

-

6.3 

-

2.9 

-

-

-

-

-

7.6 

-

-

2.0 

-

-

7.1 

0.7 

-

36.1 

Ql/98 

-

0.9 

2.8 

-

0.3 

-

0.6 

-

-

-

-

-

1.6 

-

-

0.8 

-

-

1.7 

-

-

8.8 

Q2/98 

-

0.8 

2.3 

-

0.2 

-
0.7 

-

-

-

-

-

1.3 

-

-

0.6 

-

-

2.0 

-

-

8.0 

Q3/9 

0. 

2.5 

0. 

0. 

1. 

0.5 

2. 

7.8 

Source: Dataquest (October 1997) 
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I Chaptsr 3 

Production Statistics of 16IVIb DRAiM 
This chapter provides estimates of 16Mb DRAM quarterly unit shipments 
by supplier. Tables show a summary for 16Mb (see Table 3-1) and total 
16Mb shipments (see Table 3-2). Subsequent tables show shipments by 
organization (xl, x4, x8/9, xl6/18, and 32/36, in Tables 3-3 through 3-7) 
and by technology (fast page mode, extended data out, synchronous, next 
generation, and display, in Tables 3-8 through 3-12). Dataquest collects 
data through quarterly supplier surveys. These tables represent 16Mb 
DRAM unit shipments of each company's brand-name parts. For example, 
if one company produces DRAMs for another company under a foundry 
agreement, Dataquest counts the product as shipments from the company 
that purchased the product to ship vmder its brand name. This avoids the 
problem of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 16Mb DRAM. Average selling prices for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives demand from a imits-per-system analysis detailed in 
Chapter 5. 

What Has Changed since the Previous Report 
As noted, Dataquest expects a DRAM oversupply for most of 1997 and 
1998. The 16Mb market will move into supply and demand balance in 
1999 because demand will switch by then from 16Mb to 64Mb. The fore­
cast for total 16Mb DRAM supply for 1997 and 1998 remains consistent 
with prior expectations. For the full year 1997, the worldwide supply fore­
cast of 16Mb devices calls for 1.95 billion units. For fourth quarter 1997, the 
16Mb supply forecast remains at 530 million units. For 1998, Dataquest 
expects the worldwide supply of 16Mb DRAM to reach nearly 2.3 billion 
units (quite similar to the prior forecast of 2.26 biUion units). 

Dataquest expects that the production peak of 16Mb will be 1999 (which is 
slightly later than last quarter's expectation of late 1998). 

Expectations for 16Mb DRAM demand in 1997 and 1998 remain consistent 
with prior expectations. For the full year 1997, the worldwide demand 
forecast of 16Mb devices calls for 1.81 billion units (versus 1.84 billion 
xmits in the prior forecast). For fourth quarter 1997, the 16Mb demand 
forecast remains at just over 520 million units. For 1998, Dataquest expects 
worldwide demand for 16Mb DRAM to reach 2.18 billion units (while the 
prior forecast called for 2.21 billion units). 

Average selling prices for 16Mb DRAM now show a faster rate of decline 
than in the prior forecast because of changed m,arket conditions. Higher-
priced synchronous DRAM (SDRAM) represents a higher proportion of 
the 16Mb market, but even these parts face pricing pressure. 

DSDR-WW-MS-97Q3 ©1997 Dataquest 17 



18 DRAM Supply and Demand Quarterly Statistics Worldwide 

High and Low Ranges of the 16Mb DRAM Supply Forecast 

The Higli Side 
On the high side, 1997 supply of 16Mb DRAM might be about 7 percent 
higher than the current forecast. This means a high-side 1997 forecast of 
just under 2.1 billion units. For 1998, supply might be 17 percent above the 
current forecast—meaning a 1998 high-side estimate of 2.7 billion units. 

Tiie Low Side 
For 1997,16Mb DRAM supply could be about 7 percent lower than fore­
cast—which translates to just over 1.8 billion units. This would occur if 
key suppliers adhered to an aggressive 1997 program of 16Mb supply 
reduction, which is not likely. For 1998, assuming continuation of tiiat 
unlikely trend, 16Mb supply might be 25 percent lower than the current 
forecast—meaning a low-side estimate of just over 1.7 billion units. 

DSDR-WW-MS-97Q3 ©1997 Dataquest October 20,1997 
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Table 3-1 
16Mb DRAM Supply and Demand Summary, Ql/97 to 1999 (Millions of Units) 

Total Revenue (U.S.$M) 

Total Units Shipped 

Total Units Demanded 

Sufficiency (%) 

All Configurations 

xl 

x4 

x8/9 

X16/18 

X32/36 

All Interfaces 

Fast Page Mode 

Extended Data Chit 

Synchronous 

Next-Generation 

Display 

Ql/97 

3,776.4 

435.2 

384.2 

113.27 

435.2 

8.8 

226.4 

59.8 

139.5 

0.7 

435.2 

49.7 

300.3 

78.4 

6.8 

-

Q2/97 

4,239.6 

478.2 

426.8 

112.03 

478.2 

7.0 

261.4 

75.6 

133.3 

0.9 

478.2 

42.2 

328.8 

97.6 

9.6 

-

Q3/97 

3,659.2 

504.2 

475.3 

106.06 

504.2 

6.2 

277.9 

91.4 

127.5 

1.2 

504.2 

35.7 

310.2 

147.7 

10.5 

-

Q4/97 

3,758.7 

531.8 

521.0 

102.08 

531.8 

6.7 

294.9 

93.2 

136.8 

0.2 

531.8 

40.2 

310.4 

170.8 

10.4 

-

1997 

15,433.9 

1,949.3 

1,807.3 

107.86 

1,949.3 

28.6 

1,060.6 

319.9 

537.1 

3.1 

1,949.3 

167.7 

1,249.8 

494.4 

37.4 

-

Ql/98 

3,764.9 

537.3 

511.5 

105.04 

537.3 

5.9 

298.8 

93.5 

136.9 

2.2 

537.3 

32.4 

263.9 

233.3 

7.5 

0.2 

Q2/98 

3,939.5 

565.8 

528.5 

107.05 

565.8 

6.1 

314.7 

97.1 

145.6 

2.3 

565.8 

32.3 

233.4 

292.5 

7.3 

0.3 

Q3/98 

3,940.6 

569.0 

536.8 

105.99 

569.0 

5.7 

319.6 

97.6 

143.6 

2.5 

569.0 

30.5 

184.9 

344.3 

8.8 

0.4 

Source: Dataquest (October 1997) 
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Table 3-3 
Quarterly Shipments of xl 16Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shippe 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Ql/97 

-

-

1.6 

-

-

-

0.5 

-

1.1 

-

-

-

0.9 

-

0.4 

-

-

-

4.1 

0.2 

-

8.8 

8.98 

78.8 

Q2/97 

-

-

1.6 

-

-

-

0.5 

-

1.1 

-

-

-

0.9 

-

0.4 

-

-

-

2.3 

0.2 

-

7.0 

8.86 

61.7 

Q3/97 

-

-

1.8 

-

-

-

0.5 

-

0.8 

-

-

-

0.5 

-

0.3 

-

-

-

2.1 

0.2 

-

6.2 

7.26 

44.9 

Q4/97 

-

-

1.6 

-

-

-

0.6 

-

0.6 

-

-

-

0.5 

-

0.4 

-

-

-

2.9 

0.2 

-

6.7 

7.21 

48.3 

1997 

-

-

6.6 

-

-

-

2.1 

-

3.5 

-

-

-

2.8 

-

1.4 

-

-

-

11.3 

0.9 

-

28.6 

8.17 

233.6 

Ql/98 

-

-

1.0 

-

-

-

0.4 

-

0.5 

-

-

-

0.5 

-

0.2 

-

-

-

3.2 

0.2 

-

5.9 

7.12 

41.9 

Q2/98 

-

-

0.9 

-

-

-

0.5 

-

0.5 

-

-

-

0.4 

-

0.2 

-

-

-

3.4 

0.2 

-

6.1 

7.06 

43.1 

Q3/98 

0.6 

0.4 

0.5 

0.4 

0.2 

3.6 

0.2 

5.7 

7.04 

40.4 

o 

a 
o 

Source: Dataquest (October 1997) 
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Table 3-7 
Quarterly Shipments of x32/3616Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Sh 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Qiy98 Q2/98 Q3/9 
Alliance Semiconductor 
Fujitsu 
Hitachi 
H5aindai 

IBM Microelectronics 
LG Semicon 

Matsushita 
Micron Technology 
Mitsubishi 

Mosel Vitelic 

Motorola 
Nan Ya Technology 

NEC 
Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 
Toshiba 
Vanguard 
All Companies 
Average Selling Price ($) 
Total Revenue (U.S.$M) 

0. 

0,1 0.2 0.3 1.0 1-1 1. 

0.7 0.9 1.1 2.7 1.2 1.2 0. 

0.7 

14.35 

10.0 

0.9 

14.48 

13.1 

1.2 

12.12 

15.0 

0.2 

11.77 

2.8 

3.1 

13.29 

40.9 

2.2 

11.00 

23.7 

2.3 

10.75 

24.4 

2. 

10.2 

25. 

Source: Dataquest (October 1997) 
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Table 3-8 
Quarterly Shipments of Fast Page Mode 16Mb DRAM to the World, Ql/97 to 1999 (Millions of 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronicsf 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosei Vitelic 

Motorola 

Nan Ya Technolpgy: 

NEC 

Nippon Steel 

oki 
Samsung 

Sharp 

Siemens 

Texas InstniiisfisefflS 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

2.1 

4.0 

4.1 

2.6 

1.8 

2.8 

5.2 

4.2 

-

1.8 

-

-

0.7 

3.8 

5.8 

-

4.0 

6.2 

0.7 

-

49.7 

Q2/97 

-

2.3 

2.8 

4.7 

2.0 

1.9 

1.6 

4.5 

2.7 

-

1.2 

-

-

0.8 

2.3 

6.6 

-
3.8 

4.6 

0.5 

-

42.2 

Q3/97 

-

2.7 

2.3 

4.7 

1.1 

1.9 

1.0 

3.7 

1.3 

-

0.5 

-

-

1.6 

0.8 

5.5 

-

3.3 

5.2 

0.5 

-

35.7 

Q4/97 

-

2.7 

2.0 

4.4 

1.2 

1.8 

1.1 

4.4 

1.0 

-

4.0 

-

-

2.5 

0.9 

5.1 

-
2.9 

5.8 

0.4 

-

40.2 

1997 

-

9.8 

11.1 

17.9 

6.9 

7.4 

6.4 

17.9 

9.1 

-

7.5 

-

-

5.5 

7.7 

23.0 

-
13.9 

21.7 

2.0 

-

167.7 

Ql/98 

-

2.0 

1.0 

3.6 

1.2 

1.7 

0.5 

4.5 

0.9 

-

-

-

-

2.1 

0.4 

4.3 

-

3.5 

6.3 

0.4 

-

32.4 

Q2/98 

-

1.2 

0.9 

3.0 

1.3 

1.6 

0.4 

5.9 

1.4 

-

-

-

-

1.2 

0.5 

3.7 

-

4.2 

6.8 

0.4 

-

32.3 

Q3/9 

1. 

0. 

2.2 

1.2 

1.5 

0.4 

6.5 

1. 

1.2 

0.5 

2. 

4.5 

7. 

0.3 

30.5 

Source: Dataquest (October 1997) 
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Table 3-9 
Quarterly Shipments of Extended Data Out 16Mb DRAM to the World, Ql/97 to 1999 (Million 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectriBB^ 

LG Semicon 

Matsushita 

Micron Technology 

Miteubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrucr^s^; 

Toshiba 

Vanguard 

All Companies 

Ql/97 

0.1 

8.4 

28.8 

34.0 

12.3 

31.0 

2.8 

33.6 

16.8 

0.1 

3.6 

2.2 

15.1 

1.0 

3.5 

40.6 

-
11.1 

28.7 

20.3 

6.5 

300.3 

Q2/97 

0.2 

9.2 

27.2 

37.6 

14.7 

32.3 

4.2 

32.4 

16.2 

0.3 

5.6 

4.8 

18.4 

1.8 

4.9 

46.2 

-

13.2 

31.9 

18.8 

9.0 

328.8 

Q3/97 

0.7 

5.3 

29.3 

32.6 

16.3 

27.0 

5.1 

28.1 

15.0 

0.9 

3.4 

10.0 

17.2 

3.7 

6.3 

36.9 

-

14.2 

28.6 

17.6 

12.4 

310.2 

Q4/97 

1.4 

5.4 

26.0 

31.1 

16.6 

25.7 

5.7 

34.8 

11.4 

1.8 

-

14.0 

14.6 

5.9 

7.0 

33.2 

-

17.4 

29.0 

15.8 

13.8 

310.4 

1997 

2.3 

28.3 

111.3 

135.3 

59.9 

116.0 

17.8 

128.9 

59.4 

3.1 

12.6 

31.0 

65.2 

12.4 

21.6 

156.8 

-

55.9 

118.2 

72.4 

41.6 

1,249.8 

Ql/98 

2.1 

5.0 

15.0 

23.5 

15.9 

19.9 

5.1 

34.7 

8.5 

2.0 

0.5 

13.7 

6.8 

8.2 

6.1 

26.3 

-

17.5 

28.4 

11.6 

13.1 

263.9 

Q2/98 

2.9 

4.8 

11.1 

17.0 

15.1 

14.3 

5.6 

31.0 

6.3 

2.3 

-

13.2 

6.5 

9.1 

5.9 

19.8 

-
18.7 

27.2 

9.6 

13.1 

233.4 

Q3/9 

3. 

4. 

6. 

10. 

13. 

8. 

5. 

28. 

4.5 

1. 

12.5 

4. 

4. 

5. 

11. 

17. 

24. 

4. 

12.3 

184. 

Source: Dataquest (October 1997) 
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Table 3-10 
Quarterly Shipments of Synchronous 16Mb DRAM to the World, Ql/97 to 1999 (Millions of U 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectroTUGS 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel VitelJc 

Motorola 

Nan Ya Technolo^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instmaaieftls-

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

10.5 

7.2 

2.9 

2.6 

3.7 

-

1.2 

7.0 

-

0.6 

-

21.5 

-

0.3 

11.6 

-

0.8 

6.2 

2.3 

-

78.4 

Q2/97 

-

11.5 

10.0 

4.7 

3.4 

3.9 

0.2 

8.1 

8.1 

-

1.2 

-

18.4 

-

0.5 

13.2 

-

1.9 

9.1 

3.4 

-

97.6 

Q3/97 

-

18.6 

13.5 

9.3 

4.3 

7.4 

0.3 

21.2 

8.8 

-

1.0 

-

22.1 

-
0.9 

12.7 

-

4.4 

18.2 

4.5 

0.7 

147.7 

Q4/97 

-

18.9 

12.0 

8.9 

5.9 

7.0 

0.4 

34.8 

6.7 

0.2 

-

-

24.4 

-
1.0 

12.8 

-

8.7 

23.2 

5.4 

0.7 

170.8 

1997 

-

59.5 

42.7 

25.8 

16.3 

22.0 

0.9 

65.3 

30.5 

0.2 

2.8 

-

86.3 

-
2.7 

50.2 

-

15.7 

56.7 

15.6 

1.4 

494.4 

Ql/98 

-

18.0 

16.0 

14.6 

7.4 

11.5 

1.7 

49.8 

7.7 

0.5 

-

1.3 

31.5 

0.1 

2.3 

18.4 

-

14.0 

28.4 

8.0 

2.3 

233.3 

Q2/98 

-

18.0 

18.0 

20.0 

8.8 

15.4 

2.0 

70.1 

9.4 

0.7 

-

2.8 

30.1 

2.1 

2.6 

25.5 

-

18.7 

34.0 

10.0 

4.4 

292.5 

Q3/98 

15.8 

21.8 

22.8 

9. 

17.8 

2.6 

94. 

9.5 

1.2 

4.5 

28.0 

7. 

2.9 

27.9 

22.3 

39. 

10.5 

6. 

344.3 

Source; Dataquest (October 1997) 
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Table 3-11 
Quarterly Shipments of Next-Generation 16Mb DRAM to the World, Ql/97 to 1999 (Millions o 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/9 

© 
U3 
CO 
•vl 

Dl 
I—I-

tu 

Alliance Semiconductor 
Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectTBrdos 
LG Semicon 
Matsushita 
Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 
NEC 
Nippon Steel 

Oki 
Samsung 

Sharp 
Siemens 

Texas Instrunt^^: 
Toshiba 
Vanguard 
All Companies 

0.4 0.4 0.7 0.7 2.2 0.8 0.8 0. 

6.5 9.2 9.8 9.7 35.2 1.8 6.5 8. 

6.8 9.6 10.5 10.4 37.4 7.5 7.3 8. 

o 

a 
o ro o 

Source: Dataquest (October 1997) 
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Table 3-12 
Quarterly Shipments of Display 16Mb D R A M to the World, Ql/97 to 1999 (Millions of Units S 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/98 

@ 
(O 
(O 
-vl 

DJ 
X3 

Alliance Semiconductor 
Fujitsu 
Hitachi 

Hyundai 
IBM Microelectronics 

LG Semicon 
Mateushita 

Micron Technology 
Mitsubishi 

Mosel Vitelic 
Motorola 

Nan Ya Technola(^-
NEC 

Nippon Steel 

Oki 

Samsung 
Sharp 

Siemens 
Texas Instruments 

Toshiba 
Vanguard 

All Companies 

0.2 0.3 0.4 

0.2 0.3 0.4 

o 

a 
o 
rvj 
C3 

(O 

to 
-vl 

Source: Dataquest(October1997) 



Chapter 4 

Production Statistics of 64iVlb DRAilfl 
This chapter provides estimates of 64Mb DRAM quarterly unit shipments 
by supplier. Tables show a summary for 64Mb (see Table 4-1) and total 
64Mb shipments (see Table 4-2). Subsequent tables show shipments by 
organization (x4, x8/9, x64/18, and 32/36, in Tables 4-3 through 4-6) and 
by technology (fast page mode, extended data out, synchronous, and next 
generation, in Tables 4-7 through 4-10). Dataquest collects data through 
quarterly supplier surveys. These tables represent 64Mb DRAM unit ship­
ments of each company's brand-name parts. For example, if one company 
produces DRAMs for another company under a foundry agreement, 
Dataquest counts the product as shipments from the company that pur­
chased the product to ship under its brand name. This avoids the problem 
of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 64Mb DRAM. Average selling prices for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives demand from a units-per-system analysis detailed in 
Chapter 5. 

64Mb Market Conditions 
The 64Mb market remains oversupplied. Workstations and notebook PCs 
are the main 1997 applications for the 64Mb device. Major suppliers 
started 64Mb mass production during third quarter 1997. These two appli­
cations, however, will not absorb 64Mb supply. 

The 64Mb market expansion depends largely on the bit-price crossover to 
64Mb from the 16Mb density. In 1997, excess supply caused an accelerated 
rate of 64Mb price decline. Cost reduction of the 64Mb device now 
emerges as the foremost issue, especially given Micron's success in reduc­
ing 16Mb pricing. If the shift from 16Mb to 64Mb is delayed during 1998, 
the prospect for the 64Mb EDO market will also become worse. As a 
result, the development both of the 66-MHz and 100-MHz versions of 
64Mb SDRAM also emerges as a key issue. 

Wliat Has Ctianged since the Previous Report 
Dataquest's outlook calls for 64Mb oversupply through the third quarter 
of 1998 (which is consistent with last quarter's expectation). For 1997, the 
key applications will be workstations and notebook PCs; in 1998, desktop 
PCs should emerge as a mainstream application. 

The 1997 and 1998 forecast for 64Mb DRAM supply remains generally 
consistent with prior expectations. For the full year 1997, the worldwide 
supply forecast of 64Mb parts calls for 88 million units (versus the prior 
forecast of 92 million units). For 1998, Dataquest expects worldwide sup­
ply of 64Mb DRAM to total 37 million units (whUe tiie prior forecast called 
for 36 million units). 

DSDR-WW-MS-97Q3 ©1997 Dataquest 31 
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The 1997 and 1998 demand forecast for 64Mb DRAM also remains consis­
tent with last quarter's expectations. For 1997, the worldwide demand 
forecast of 64Mb devices calls for 84 million units (versus 86 million units 
in the prior forecast). The fourth quarter 1997 demand outlook for 64Mb 
parts remains consistent with prior expectations of just under 40 million 
units. For 1998, Dataquest expects worldwide demand for 64Mb DRAM to 
total 36 million units (while the prior forecast called for 35 million units). 

Under current market conditions, the 64Mb market will not move into 
supply and demand balance until the end of 1998. The supply and 
demand equation should tighten during the 100-MHz SDRAM production 
migration to the 0.25-micron process. T^e production rate of 100-MHz 
SDRAM will accelerate at that time, but so will demand, causing the sup­
ply and demand balance to tighten by the end of 1998. 

High and Low Ranges of the 64Mb DRAM Supply Forecast 

The High Side Estimate 
For 1997, 64Mb supply could be about 7 percent higher than Dataquest's 
current forecast, which means a 1997 high-side forecast of just less than 95 
million units. The 64Mb upside potential this year is somewhat con­
strained because suppliers face the challenge of rapidly improving 64Mb 
yields, which are far lower than 16Mb yields. 

By contrast, the 64Mb DRAM upside potential for 1998 is higher, should 
suppliers significantly improve 64Mb yields by early 1998. For 1998,64Mb 
supply might be 20 percent higher than the current forecast, which means 
a 1998 high-side forecast of nearly 450 million units. 

The Low Side Estimate 
The 1997 downside potential to 64Mb DRAM supply is somewhat steeper 
than the upside potential because 64Mb yields might prove quite low this 
year. For 1997, 64Mb supply might be about 10 percent lower than the cur­
rent forecast, which means a 1997 low-side forecast of 80 million vmits. 

The 64Mb yields should improve considerably in 1998. Concerns remain, 
however, about the 64Mb transition. On the low side, the 1998 supply of 
64Mb DRAM might be about 15 percent lower than the current forecast, 
which means a low-side estimate of just under 320 million units. 

DSDR-WW-MS-97Q3 ©1997 Dataquest October 20,1997 
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Table 4-2 
Quarterly Shipments of All Configurations of 64Mb DRAM to the World, Ql/97 to 1999 (Millio 

© 
to 
(O 
-vl 

f 

o 

a 
o 
o 

to 
(O 
•vl 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Man Ya Technolojiy 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Total Demand 

Sufficiency {%) 

Ql/97 

-

0.3 
0.3 

0.3 

0.3 

0.6 

-

0.2 

0.6 

-

-

-

1.9 

-

-

3.2 

-

0.2 

0.4 

0.3 

-

8.5 

75.00 

633.8 

8.0 

105.15 

Q2/97 

-

0.5 
0.4 

0.6 

0.3 

0.9 

-

0.5 
1.0 

-

-

-

3.2 

-

-

6.8 

-

0.2 

0.5 

0.7 

-

15.5 

56.98 

883.2 

14.2 

108.97 

Q3/97 

-

0.7 

1.1 

1.0 

0.4 

1.1 

-

0.9 

1.9 

-

-

-

5.6 

-

-

10.0 

-

0.3 

0.7 

1.3 

-

25.0 

40.60 

1,012.9 

24.2 

102.96 

Q4/97 

-

0.9 

2.8 

3.0 

0.7 

1.9 

-

1.2 

3.1 

0.2 

0.1 

-

9.0 

-

-

12.0 

-

0.4 

1.4 

2.2 

-

38.9 

36.93 

1,436.5 

37.9 

102.68 

1997 

-

2.4 

4.6 

4.9 

1.7 

4.5 

-

2.8 

6.6 

0.2 

0.1 

-

19.7 

-

-

32.0 

-

1.0 

3.0 

4.5 

-

87.8 

45.18 

3,966.4 

84.4 

104.06 

Ql/98 

-

1.5 

4.0 

5.4 

1.8 

3.3 

-

1.6 

5.0 

0.6 

0.3 

-

9.9 

-

0.1 

15.4 

-

0.7 

1.7 

3.3 

-

54.5 

33.87 

1,847.5 

50.6 

107.70 

Q2/98 

-

1.7 

6.0 

8.2 

3.0 

4.5 

0.1 

2.4 

7.5 

1.0 

0.6 

0.1 

13.6 

-

0.3 

18.5 

-

1.0 

3.2 

4.5 

-

77.1 

31.09 

2,397.1 

73.1 

105.48 

Q3/98 

-

4.3 
9.0 

11.7 

4.7 

6.0 

0.3 

3.3 

10.0 

1.9 

0.4 

0.3 

17.5 

0.1 

0.5 

21.3 

-

1.5 

4.9 

6.3 

-

103.9 

28.67 

2,977.2 

99.2 

104.68 

Source: Dataquost (October 1997) 
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Table 4-3 
Quarterly Shipments of x4 64Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Shippe 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.1 

0.2 

0.2 

0.1 

0.5 

-

0.2 

0.4 
-

-

-

0.8 

-

-

1.3 

-

0.1 

0.1 

0.2 

-
4.2 

75.00 

312.3 

Q2/97 

-

0.1 

0.2 

0.4 

0.1 

0.6 

-

0.5 
0.7 

-

-

-

1.4 

-

-

3.4 

-

0.1 

0.1 

0.2 

-
7.9 

56.95 

448.8 

Q3/97 

-

0.1 

0.7 

0.7 

0.2 

0.8 

-

0.9 

1.2 
-

-

-

2.2 

-

-

5.5 

-

0.2 

0.2 

0.4 

-
13.0 

40.54 

528.9 

Q4/97 

-

0.1 

1.8 

2.1 

0.3 

1.3 

-

1.0 

2.0 
0.2 

0.1 

-

3.6 

-

-

6.6 

-

0.2 

0.5 

0.7 

-
20.4 

36.88 

753.6 

1997 

-

0.3 

3.0 

3.4 

0.7 

3.2 

-

2.5 
4.4 
0.2 

0.1 

-

8.0 

-

-

16.8 

-

0.6 

0.9 

1.4 

-
45.5 

44.89 

2,043.6 

Ql/98 

-

0.1 

1.6 

3.7 

0.7 

2.2 

-

1.2 

2.8 

0.3 

0.2 

-

2.3 

-

0.1 

8.3 

-

0.4 

0.7 

0.8 

-
25.2 

33.66 

846.7 

Q2/98 

-

0.1 

2.1 

5.5 

1.2 

2.8 

0.1 

1.7 

3.8 
0.4 

0.3 

-

2.7 

-

0.2 

9.7 

-

0.5 

1.3 

1.1 

-
33.4 

30.71 

1,026.5 

Q3/9 

0. 

3. 

7. 

1. 

3. 

0. 

2. 

4. 

0. 

0. 

2. 

0. 

10. 

0. 

1. 

1.3 

41. 

28.1 

1,170. 

o 
a 
o 

Source: Dataquest (October 1997) 
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Table 4-4 
Quarterly Shipments of x8/9 64Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Ship 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolojpr 

NEC 

Nippon Steel 

Old 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.1 

0.1 

0.1 

0.1 

0.1 

-

-

0.2 

-

-

-

0.4 

-

-

1.3 

-

-

0.3 

0.1 

-

2.7 

75.00 

201.6 

Q2/97 

-

0.1 

0.1 

0.2 

0.1 

0.2 

> 

-

0.3 

-

-

-

0.8 

-

-

2.7 

-

-

0.3 

0.3 

-

5.0 

56.96 

287.3 

Q3/97 

-

0.1 

0.3 

0.3 

0.1 

0.2 

-

-

0,6 

-

-

-

1.4 

-

-

4.0 

-

0.1 

0.4 

0.4 

-

7.9 

40.59 

319.5 

Q4/97 

-

0.1 

0.8 

0.8 

0.2 

0.4 

-

0.2 

0.9 

-

-

-

2.3 

-

-

4.8 

-

0.1 

0.6 

0.7 

-

11.9 

36.93 

440.2 

1997 

-

0.4 

1.3 

1.2 

0.6 

0.9 

-

0.2 

1.9 

-

-

-

4.9 

-

-

12.8 

-

0.3 

1.6 

1.5 

-

27.5 

45.37 

1,248.6 

Ql/98 

-

0.3 

1.6 

1.4 

0.5 

0.8 

-

0.2 

1.5 

0.2 

-

-

2.5 

-

-

6.2 

-

0.2 

0.6 

1.0 

-

17.0 

33.72 

573.5 

Q2/98 

-

0.5 

2.4 

2.2 

0.8 

1.2 

-

0.4 

2.0 

0.4 

-

-

3.4 

-

0.1 

7.4 

-

0.3 

1.0 

1.4 

-

23.4 

30.81 

722.3 

Q3/98 

0.9 

3.6 

3.3 

1.2 

1.9 

0.1 

0.5 

2.5 

0.8 

4.4 

0.1 

8.5 

0.5 

1.5 

1.9 

31.5 

28.36 

893.3 

o 
a 
o 

Source: Dataquest (October 1997) 
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Table 4-5 
Quarterly Shipments of xl6/18 64Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Sh 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hjmndai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price ($) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.2 

-

-

0.1 

-

-

-

-

-

-

-

0.7 

-

-

0.6 

-

-

-

-

-
1.6 

75.00 

119.9 

Q2/97 

-

0.4 

-

-

0.1 

0.1 

-

-

-

-

-

-

1,0 

-

-

0.7 

-

-

0.1 

0.2 

-

2.5 

56.97 

145.3 

Q3/97 

-

0.5 

0.1 

0.1 

0.1 

0.1 

-

-

0.1 

-

-

-

2.0 

-

-

0.5 

-

-

0.1 

0.5 

-
4.0 

40.62 

162.4 

Q4/97 

-

0.6 

0.1 

0.2 

0.2 

0.2 

-

0.1 

0.2 

-

0.1 

-

3.2 

-

-

0.6 

-

-

0.3 

0.9 

-

6.5 

36.95 

240.2 

1997 

-

1.7 

0.2 

0.2 

0.4 

0.4 

-

0.1 

0.3 

-

0.1 

-

6.8 

-

-

2.4 

-

0.1 

0.5 

1.6 

-
14.6 

45.59 

667.7 

Ql/98 

-

0.8 

0.8 

0.3 

0.5 

0.3 

-

0.2 

0.8 

0.1 

0.2 

-

5.1 

-

-

0.8 

-

0.1 

0.4 

1.5 

-

11.8 

33.76 

397.9 

Q2/98 

-

1.5 

1.5 

0.4 

1.1 

0.3 

-

0.4 

1.5 

0.2 

0.3 

0.1 

7.5 

-

-

0.9 

-

0.2 

1.0 

2.0 

-
18.9 

30.86 

582.1 

Q3/98 

2.4 

2.3 

0.6 

1.6 

0.4 

0.7 

2.5 

0.6 

0.2 

0.3 

10.5 

0.1 

1.1 

0.4 

1.7 

3.2 

28.3 

28.44 

805.3 

Source: Dataquest (October 1997) 
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Table 4-6 
Quarterly Shipments of x32/36 64Mb DRAM to the World, Ql/97 to 1999 (Millions of Units Sh 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/98 

@ 
CO 
CO 
->I 
a 
cu 
I—I-tu 
X} 

Alliance Semiconductor 
Fujitsu 
Hitachi 

Hyundai 
IBM Microelectronics 
LG Semicon 

Matsushita 

Micron Technology 
Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 
Sharp 
Siemens 
Texas Instruments 

Toshiba 

Vanguard 
All Companies 
Average Selling Price ($) 
Total Revenue (U.S.$M) 

0.1 0.3 

0.1 

0.2 

72.11 
1.8 

61.83 
2.2 

56.04 
2.5 

0.1 0.6 
61.80 49.56 

6.5 29.4 

0.5 

0.1 

0.1 

0.2 

0.5 

0.9 

0.2 

0.1 

0.5 

0.8 

1.4 2.5 
48.07 43.84 

66.2 108.2 

o 

a 
o 
a 

CO 
CO 
->i 

Source: Dataquest (October 1997) 
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Table 4-7 
Quarterly Shipments of Fast Page Mode 64Mb DRAM to the World, Ql /97 to 1999 (Millions of 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/9 

@ 
CO 
CO 
-Nl 

Dl »—»-
Ol 

Alliance Semiconductor 
Fujitsu 

Hitachi 

Hyundai 

IBM MicroelectSSii(3B' 
LG Semicon 

Matsushita 
Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 
NEC 
Nippon Steel 
Oki 

Samsung 

Sharp 

Siemens 

Texas Instrmnsn^;; 
Toshiba 
Vanguard 
All Companies 

0.1 0.1 0.1 

0.1 0.1 0. 

0.1 0.2 0.1 0.2 0. 

o 

a 
o 
<3 

Source: Dataquest (October 1997) 
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Table 4-8 
Quarterly Shipments of Extended Data Out 64Mb DRAM to the World, Ql/97 to 1999 (Million 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronic 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolt^y 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruaiettfe 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

-

0.3 

0.3 

0.3 

0.5 

-

0.2 

0.6 

-

-

-

1.3 

-

-

2.7 

-

0.2 

0.3 

0.3 

-

6.9 

Q2/97 

-

-
0.4 

0.5 

0.2 

0.7 

-

0.5 

1.0 

-

-

-

1.8 

-

-

5.8 

-

0.2 

0.4 

0.7 

-

12.2 

Q3/97 

-

-

1.0 

0.9 

0.3 

0.8 

-

0.9 

1.9 

-

-

-

3.1 

-

-

7.5 

-

0.3 

0.6 

1.3 

-

18.4 

Q4/97 

-

-
2.7 

2.6 

0.5 

1.4 

-

1.1 

3.1 

0.2 

0.1 

-

5.0 

-

-

9.0 

-

0.4 

1.1 

2.1 

-

29.1 

1997 

-

-
4.4 

4.2 

1.3 

3.5 

-

2.6 

6.6 

0.2 

0.1 

-

11.1 

-

-

25.0 

-

0.9 

2.3 

4.4 

-

66.6 

Ql/98 

-

-

3.6 
3.7 

1.2 

1.9 

-

1.4 

4.8 

0.5 

0.2 

-

3.0 

-
0.1 

9.4 

-

0.6 

1.2 

3.0 

-

34.6 

Q2/98 

-

-
4.2 

4.3 

1.9 

1.9 

0.1 

1.8 

6.8 

0.8 

0.5 

-

2.7 

-

0.2 

8.8 

-

0.8 

2.3 

3.2 

-

40.1 

Q3/98 

5.0 

4.2 

2.8 

1.5 

0.2 

1.7 

7.0 

1.2 

0.3 

0.1 

3.5 

0.4 

7.1 

1.1 

3.4 

2.5 

42.1 

Source: Dataquest (October 1997) 
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Table 4-9 
Quarterly Shipments of Synchronous 64Mb DRAM to the World, Ql/97 to 1999 (Millions of U 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Old 

Samsung 

Sharp 

Siemens 

Texas InstrufflienS* 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

0.3 

-

-

-

p.l 
-

-

-

-

-

-

0.6 

;-

: - • 

0.5 

-

-

-

-

-

1.5 

Q2/97 

-

0.5 

-

0.1 

-

0.1 

-

-

-

-

-

-

1.4 

-

-

1.0 

-

-

0.1 

-

-
3.3 

Q3/97 

-

0.7 

0.1 

0.2 

0.1 

0.2 

-

-

-

-

-

-

2.5 

-

-

2.5 

-
-

0.1 

-

-

6.4 

Q4/97 

-

0.9 

0.1 

0.5 

0.2 

0.4 

-

0.1 

-

-

-

-

4.1 

-

-

3.0 

-

-

0.3 

0.1 

-

9.6 

1997 

-

2.4 

0.2 

0.7 

0.3 

0.8 

-

0.2 

-

-

-

-

8.6 

-

-

7.0 

-

-

0.5 

0.1 

-

20.9 

Ql/98 

-

1.5 

0.4 

1.7 

0.5 

1.1 

-

0.2 

0.3 

0.1 
-

-

6.9 

-

-

6.0 

-

0.1 

0.4 

0.3 

-

19.5 

Q2/98 

-
2.7 

1.8 

3.9 

1.1 

2.0 

-

0.6 

0.8 

0.3 

0.1 

0.1 

10.9 

-

-

9.7 

-

0.2 

0.8 

1.4 

-

36.2 

Q3/9 

4. 

4. 

7. 

1. 

3. 

0. 

1. 

3. 

0. 

0. 

0. 

14. 

0. 

0. 

14. 

0. 

1. 

3. 

60. 

Source; Dataquest (October 1997) 
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Table 4-10 
Quarterly Shipments of Next-Generation 64Mb D R A M to the World, Ql /97 to 1999 (Millions o 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/9 

@ 
CO 
CO 
-v l 

1=1 

K. 
D l 

. O 
1= 
CD 
C/> 

Alliance Semiconductor 
Fujitsu 

Hitachi 
Hyundai 
IBM Microelectronics 

LG Semicon 

Matsushita 
Micron Technology 
Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technologjf 
NEC 

Nippon Steel 

Oki 
Samsung 
Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 
All Companies 

0.1 0.1 0.2 0.3 0.6 1. 

0.3 

0.1 0.1 0.2 0.3 0.6 1.3 

o 
3. 
o 

Source: Dataquest (October 1997) 
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Chapter 5 

Consumption of DRAMs by Application 
This chapter provides details of Dataquest's DRAM demand analysis. 
Quarterly DRAM demand figures are derived from Dataquest's electronic 
equipment forecast generated by the Semiconductor Application Markets 
Worldwide program, as well as forecasts from Dataquest's Computer Sys­
tems and Peripherals group and Telecommunications group. 

Table 5-1 shows the quarterly electronic equipment production forecast 
(the systems forecast). Table 5-2 provides Dataquest's estimate of DRAM 
megabyte consumption for each type of system. Dataquest calls this 
"megabytes per system." Table 5-3 shows the number of bits of memory 
required by the entire market (the system forecasts times DRAM usage) 
and the memory module market. Table 5-4 provides DRAM demand for 
each application by DRAM density, as well as total supply and demand by 
density and sufficiency in millions of 16Mb equivalent units. 

What Has Changed since the Previous Report 
Dataquest has revised the systems forecasts contained in Table 5-1. The 
key PC forecast shows undramatic changes for 1997 and 1998 (versus the 
forecast in last quarter's report). 

Dataquest has revised downward the estimated number of DRAM mega­
bytes contained in PCs as shipped from the PC factory and as upgraded 
following shipment from the PC factory. 

DSDR-WW-MS-97Q3 ©1997 Dataquest 43 



° Table 5-1 
S High-Volume Electronic Equipment Unit Production Forecast, Ql/97 to 1999 (Thousands of Syste 

C/) 

(O 
->i o 
CO 

@ 
(O 
CO 
->J 
CJ 

o 
s. 
o cr 
CJ 

CO 
CO 
-vj 

Supercomputers 

Mainframes 

Mid range 

Workstations 

Personal CompuiejS 

Server PCs 

486 and Below Server PCs 

586 Server PCs 

686 and Future Server PCs 

Other Server PCs 

Mobile PCs 

486 and Below Mobile PCs 

586 Mobile PCs 

686 and Future Mobile PCs 

Other Mobile PCs 

Desk PCs 

486 and Below Desk PCs 

586 Desk PCs 

686 and Future Desk PCs 

Other Desk PCs 

Additional Motherboards 

Data Storage Devices 

Printers 

Facsimiles 

Telephone Answering Madifeies 

Routers/Internetworking 

Ql/97 

0.6 

2.0 

203.2 

182.1 

18,746.4 

337.3 

0.5 

260.3 

69.8 

6.7 

3,177.7 

48.3 

3,011.3 

0.4 

117.7 

15,231.3 

84.8 

12,902.1 

1,402.0 

842.4 

2,954.4 

46,580.7 

11,388.1 

2,633.7 

7,040.1 

274.6 

Q2/97 

0.6 

2.0 

211.8 

189.7 

19,351.2 

366.9 

0.1 

253.4 

105.3 

8.0 

3,328.6 

27.0 

3,169.2 

2.9 

129.4 

15,655.8 

54.0 

12,529.6 

2,125.5 

946.7 

2,745.7 

48,562.8 

11,872.7 

2,613.9 

7,060.1 

292.7 

Q3/97 

0.6 

2.0 

220.5 

189.7 

21,072.7 

384.7 

-

230.2 

145.5 

9.1 

3,718.6 

11.3 

3,507.2 

41.5 

158.6 

16,969.4 

4.3 

12,033.2 

3,850.8 

1,081.1 

2,662.8 

50,545.0 

12,357.3 

2,666.0 

7,110.1 

313.8 

Q4/97 

0.6 

2.0 

229.1 

197.3 

25,108.0 

517.5 

-

256.5 

249.9 

11.2 

4,166.5 

5.0 

3,840.1 

140.8 

180.6 

20,424.1 

-

12,091.5 

7,192.8 

1,139.7 

2,581.2 

52,527.2 

12,841.9 

2,659.4 

7,090.1 

334.9 

1997 

2.3 

8.0 

864.5 

758.8 

84,278.3 

1,606.4 

0.6 

1,000.4 

570.5 

35.0 

14,391.4 

91.7 

13,527.8 

185.6 

586.3 

68,280.6 

143.1 

49,556.4 

14,571.1 

4,010.0 

10,944.1 

198,215.7 

48,460.0 

10,572.9 

28,300.2 

1,216.0 

Ql/98 

0.6 

1.9 

229.9 

181.1 

21,824.4 

427.9 

-

164.2 

252.7 

10.9 

3,763.9 

3.1 

3,227.4 

307.6 

225.8 

17,632.7 

-

8,846.2 

7,778.8 

1,007.7 

2,678.4 

54,038.4 

12,929.3 

2,663.4 

7,306.4 

374.5 

Q2/98 

0.6 

1.9 

239.7 

188.6 

22,323.8 

446.9 

-

150.0 

287.5 

9.4 

3,886.5 

-

3,232.7 

469.9 

183.9 

17,990.4 

-

7,606.2 

9,249.8 

1,134.4 

2,792.4 

56337.9 

13,479.5 

2,681.9 

7,236.0 

399.9 

Q3/98 

0.6 

1.9 

249.5 

188.6 

24,463.9 

479.3 

-

151.1 

317.9 

10.3 

4,473.0 

-

3,366.9 

855.2 

250.9 

19,511.7 

-

6,541.7 

11,763.5 

1,206.5 

2,906.4 

58,637.4 

14,029.7 

2,691.9 

7,296.3 

423.1 
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Table 5-2 
High-Volume Electronic Equipment Unit Production Forecast, Ql/97 to 1999 (Megab)rtes per Sy 
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CO 
CO 
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Dl 
r-*-
tu 

.o 

o 

a 
o 
N3 
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CO 
CO 
- J 

Supercomputers 

Mainframes 

Midrange 

Workstations 

Personal Computers 

Server PCs 

486 and Below Server PCs 

586 Server PCs 

686 and Future Server PCs 

Other Server PCs 

Mobile PCs 

486 and Below Mobile PCs 

586 Mobile PCs 

686 and Future Mobile PCs 

Other Mobile PCs 

Desk PCs 

486 and Below Desk PCs 

586 Desk PCs 

686 and Fuhire Desk PCs 

Other Desk PCs 

Additional Motherboards 

Memory Modules 

Data Storage Devices 

Printers 

Facsimiles 

Telephone Answering Mai^nes 

Ql/97 

4,284.0 

3,099.4 

218.9 

100.8 

24.0 

61.5 

42.0 

58.8 

72.0 

58.8 

15.1 

13.1 

15.1 

17.0 

15.5 

25.0 

21.6 

24.6 

27.7 

28.2 

25.0 

12.2 

0.3 

3.9 

2.2 

2.2 

Q2/97 

4,300.8 

3,153.9 

224.0 

104.0 

24.8 

68.7 

47.0 

65.4 

77.0 

65.4 

16.3 

13.1 

16.3 

20.0 

17.0 

25.6 

25.0 

24.9 

28.6 

28.9 

28.2 

14.2 

0.3 

3.9 

2.2 

2.2 

Q3/97 

4,321.3 

3,215.4 

233.6 

118.4 

26.3 

76.1 

-

72.0 

82.7 

72.0 

17.9 

14.2 

17.8 

21.8 

20.0 

27.0 

26.4 

25.2 

31.7 

31.0 

28.9 

16.7 

0.3 

3.9 

2.3 

2.3 

Q4/97 

4,403.2 

3,317.8 

256.0 

126.4 

28.0 

82.4 

-

77.0 

88.2 

77.0 

20.9 

15.5 

20.8 

23.0 

21.8 

28.1 

-

25.2 

32.1 

33.4 

30.2 

16.9 

0.3 

4.0 

2.3 

2.3 

1997 

4,328.0 

3,195.4 

233.7 

112.7 

26.0 

73.4 

42.8 

68.2 

82.7 

69.5 

17.8 

13.4 

17.7 

22.7 

19.0 

26.6 

23.0 

25.0 

31.0 

30.6 

28.0 

15.1 

0.3 

3.9 

2.2 

2.3 

Ql/98 

4,567.0 

3,604.5 

310.4 

134.4 

31.0 

88.7 

-

82.7 

92.8 

82.7 

22.4 

17.0 

22.1 

25.5 

23.0 

31.5 

-

27.0 

36.1 

35.2 

33.5 

18.4 

0.4 

4.2 

2.6 

2.4 

Q2/98 

4,976.6 

3,850.2 

348.8 

145.6 

36.2 

93.1 

-

88.2 

95.8 

88.2 

24.2 

-

23.5 

28.6 

25.5 

37.4 

-

35.4 

39.0 

37.0 

37.4 

18.6 

0.4 

4.4 

2.6 

2.5 

Q3/98 

5,529.6 

4,034.6 

386.1 

156.8 

39.3 

96.5 

92.8 

98.4 

92.8 

26.6 

-

25.5 

30.5 

28.6 

40.8 

-

38.0 

42.6 

38.3 

38.8 

18.7 

0.5 

4.6 

2.9 

2.6 
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Table 5-2 (Continued) 
High-Volume Electronic Equipment Unit Production Forecast, 01/97 to 1999 (Megabytes per S 

Routers/Internetworking 

Industrial Applications 

DVD Players 

Set-Top Boxes 
Video Games 
Other Applications 
All Applications 

PC + Aftermarket Module 
Megabytes per System 

01797 

6.1 
9.7 
2.0 
2.0 
4.4 

-
8.0 

36.7 

02/97 

6.2 
9.9 
2.1 
2.2 

4.9 
-

8.6 
40.2 

Q3/97 

6.3 
10.5 

2.2 
2.2 

5.0 
-

9.4 
43.6 

Q4/97 

6.5 
11.2 

2.3 
2.3 
5.2 

-
10.2 

43.5 

1997 

6.3 
10.4 

2.2 
2.2 

4.9 
-

9.1 
41.2 

01/98 

6.7 
12.9 

2.4 
2.5 
5.4 

-
10.7 

50.8 

02/98 

7.0 
14.0 

2.6 
1.7 
5.6 

-
11.7 

56.2 

03/98 

7.5 
14.6 

1.7 
2.8 
5.8 

12.6 

58.3 

Source: Dataquest (October 1997) 
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' oC T-T a 
VO 

^ 
R 

o 

S 
R 
CNJ 

00 
tN 

CO 
rH 

VO 
CO 
T-H 
H * 

5: 

Os 
T-H 

in 

rH 

n s 

ON 

VO 
T-H 

00 

g 
00 

T-H 

CN) 

m 
CO 

• * 

IN 
VO 
00 
ON 

ON 

5! 
Ov 
T-H 

m 

1 
I II 

ta 

b l 5 « 

J I & » a 
"*• s < & s 

DSDR-WW-MS-97Q3 ©1997 Dataquest October 20,1997 



C3 

Crt 
I 

(O 
•vl 
O 
Cd 

Table 5-4 
Consumption by Density by Application, Ql/97 to 1999 (Thousands of Units) 
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I 

Chapter 6 

Worldwide DRAIM Wafer Fabrication Plant Production 
Capacity _ ^ ^ _ ^ . i ^ ^ _ ^ . ^ ^ ^ - ^ . ^ ^ _ 

Chapter 6 provides analysis of DRAM fab capacity. Dataquest uses the 
data in this chapter to test the information provided in the supplier 
surveys. 

Table 6-1 provides the silicon capacity for each production facility in 
square millimeters of silicon per month. 

Please note that Dataquest does not gather all the displayed production 
information from the manufacturers themselves. Dataquest performs an 
extensive fab survey in the third and fourth quarters of each year and 
updates this periodically through the year with articles from the general 
and trade press. Analyzing fab production could cause some confusion 
when accovmting for contract production. Contract production (foundry) 
is production by one company ijnder license from a second company for 
that second company to sell under its brand name. Table 6-1 credits capac­
ity used for contract production under foundry, while the shipment infor­
mation in the tables in Chapters 2 through 4 credit shipments by the 
purchaser of that f ovmdry production. Nearly every semiconductor manu­
facturer performs some contract manufacturing. Thus, these analyses 
should not be used to determine any particular company's inventory or 
utilization. 

What Has Changed since the Previous Report 
Dataquest has made no changes to this section of the report. 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Cmnpiny 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitacbj 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi Total 

Hitachi/Nippnn 
Steel 
SKiniccmdurtor 

Fab Name 

Chitose 1-lF 

Chitose 1-2F 

N2-1 

R&D 2 

K2-1F 

K4-3F 

Nl-1 

N2-2 

K2-2F 

Chitose 2 

N3/2F 

N2/3F 

Tampines 

HitaEhi/Ntpptm Steel Total 

Hyundai 

Hymidfli 

MOS Fab 1-A 

MC6Fab2-A 

City 

Chitose-Shi 

Chltose-Shi 

Hitachinaka-
Shi 

Kodaira-Shi 

Nakakoma-
Gun 

Nakakoma-
Gun 

Hitachinaka-
Shl 

Hitachinaka-
Shi 

Nakakoma-
Gun 

Chltose-Shi 

Hitachinaka-
Shi 

Hitachinaka-
Shi 

Singapore 

Ichon 

Ichon 

Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Singapore 

Korea 

Korea 

ProtiuctB 

4MDRAM 
MCU 

4MDRAM 
MCU 

16Mb DRAM 

MPU SRAM 
DRAM 
Arrays 
CBIC 

4Mb DRAM 
SRAM MCU 

4Mb DRAM 
1Mb SRAM 
EPROM 

1Mb 4Mb 
DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

64Mb DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

256K DRAM 
SRAM 

1Mb 4Mb 
DRAM 

Start of 
Froductian 

1988 

1990 

1994 

1985 

1990 

1989 

1983 

1996 

1995 

1998 

1998 

1996 

1998 

1985 

1986 

Maximum 
Starts 

15,000 

15,000 

10,000 

3,000 

25,000 

10,000 

15,000 

10,000 

10,000 

10,000 

10,000 

15,000 

220,500 

20,000 

20,000 

15,000 

15,000 

Maximum 
Diameter 

(mm) 

150 

150 

200 

150 

150 

150 

150 

200 

200 

200 

200 

200 

500 

125 

150 

Minimum 
Line Width 

(Micron) 

0.8 

0,8 

0.35 

0.5 

2 

0.8 

0.8 

0.35 

0.5 

0.35 

0.35 

0.35 

0.3 

1 

0.65 

Maximum S 

>0.8)i 

-

-

-

441.8 

-

-

-

-
-

-

74&6 

-
184.1 

-

0 
0.6 

265 
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Table 6-1 (Continued) 
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DRAM Capacity by Feature Capability (Millions 

Company 

Hyundai 

Hyunclfli 

Hjmndai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

H)mndai 

Hyundai Tola] 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

Fab Name 

MOSFab3 

MOS Fab 2-B 

MOS R&D 

Fab 4 

Fab 5 

Fab 6 

Oregon Fab 

Fab 7 

Phase 1 

Phase 2 

Bldg. 963 

Bldg. 970 

Bldg. 973 

aty 
Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Eugene OR 

Ichon 

DumfennHne 

DumfermUne 

Corbeil-
Essoimes 

Sindelfingen 

Corbeil-
Essormes 

Essex 
Junction VT 

Essex 
Junction VT 

Essex 
Junction VT 

Yasu-Gun 

ConiitTy 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

U.S. 

Korea 

U.K. 

U.K. 

France 

Germany 

France 

U.S. 

U.S. 

U.S. 

Japan 

Products 

4Mb DRAM 
Telecom 
ICs ASIC 

4Mb DRAM 

DRAM 

4Mb DRAM 
Telecom 
ICs ASIC 

16Mb 64Mb 
DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb 256Mb 
. DRAM 

DRAM SRAM 

DRAM 
SRAM DSP 
MPU 
Custom 

1Mb DRAM 

4MbDRAM 
MPU 

64Mb DRAM 
MPU Multi­
media ICs 

16Mb DRAM 

64Mb DRAM 
pDSP 

of Square Millimeters) 

start of 
Production 

1989 

1992 

1989 

1993 

1994 

1996 

1998 

1997 

1998 

1989 

1989 

1988 

1989 

1990 

Maximum 
Starts 

20,000 

20,000 

3,000 

10,000 

25,000 

30,000 

30,000 

30,000 

30,000 

228,000 

25,000 

25,000 

7,000 

16,000 

24,000 

20,000 

15,000 

Maximum 
Diameter 

(mm) 

150 

150 

150 

200 

200 

200 

200 

200 

200 

12 

125 

125 

200 

125 

200 

200 

200 

Minimum 
Line Width 

(Micron) 

0.5 

0.5 

0.25 

0.35 

0,35 

0.35 

0.25 

0.35 

0.18 

0.18 

1 

1.5 

0.8 

G.S 

0,35 

0.5 

0.35 

Maximum S 

>0.8|i 

-
-

-

-
-

^ 

-
-

184.1 

306.8 

306.8 

-

-

-

.". 

0 
a65 

265 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Company Fab Name 

IBM Micro- AMF 
elerfronics 

IBM Micmelecbonlcs Total 

IBM/Philips 

IBMmilllps Total 

IBM/Siemens ACL 

IBM/Siemens Total 

Jinan No. 2 

Jinan Total 

KTISemi- Fab 1 
conductor 

KTISemi- Fab 2 
conductor 

KTI Semlfonductar Total 

LG Semlcon CI Phase 1 

LG Semlcon Cl Phase 2 

LG Semlcon C2 Phase 1 

LG Semicon Cl Phase 3 

LG Semicon CZ Phase 2 

LG Semicon G2 

LG Semicon Phase 1 

LG Semicon Total 

Matsushita Fab C 

Mtrtsushtia Kyoto RKQ; 

City 

Corbeil-
Essonnes 

Boeblingen 

Corbeil-
Essonnes 

Jinan 

Nishiwaki-
Shi 

Nishiwaki-
Shi 

Chongju-City 

Chongju-City 

Chongju-Cify 

Chongju-City 

Chongju-City 

Gumi-City 

Newport 

Puyallup WA 

Kyoto-Shi 

Country 

France 

Germany 

France 

China 

Japan 

Japan 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

U.K. 

US. 

Japan 

Products 

64Mb DRAM 

4Mb DRAM 

16Mb 64Mb 
DRAM 

1Kb SRAM 
4Kb DRAM 

16Mb DRAM 
ASIC 

16Mb 64Mb 
DRAM 
ASIC 

1Mb 4Mb 
DRAM 

4Mb DRAM 

16Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

64Mb DRAM 

64Mb DRAM 
256Mb 
DRAM 

1Mb 4Mb 
DRAM 4-bit 
8-bit MCU 

DRAM 

Start of 
Froductian 

1997 

1989 

1991 

1989 

1992 

1996 

1990 

1991 

1993 

1997 

1995 

1997 

1999 

1992 

1991 

Maximum 
Starts 

15,000 

147,000 

20,000 

20,000 

30,000 

30,000 

8,000 

8,000 

25,000 

5,500 

30,500 

30,000 

30,000 

15,000 

30,000 

25,000 

30,000 

30,000 

190,000 

21,000 

500 

Maximum 
Diameter 

(mm) 

200 

200 

200 

75 

• 150 

200 

150 

150 

200 

200 

200 

200 

200 

150 

200 

Minimum 
Line Width 

(Micron) 

0,3 

0,8 

0.35 

5 

0,5 

0,35 

0.5 

0.5 

0.35 

0.35 

0.35 

0.35 

0.6 

0.25 

Maximum S 

Xt-S^ 

-

613.6 

-
-
-

-
35.3 

35J 

-

-
-

-
-
^ 

-
-

-

.-> 

O 

D.6 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Company 

Matsushita 

Matsushita 

Matsnishita 

Matsushita 

Matsushita 

MatsusWta Total 

Micron 
Technology 

Micron 
Technology 

Micron 
Technology 

Micron 
Technology 

Fab Name 

S/CR6 

FabB 

FabC 

FabD 

FabD 

Fab 3 

Fabl 

Fab 2 

Lehi Fab 

Micmn Technalogy Total 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

B 

Sa2B 

ULSI 

Qty 

Kadoma-Shi 

Tonami-Shi 

Tonami-Shi 

Tonami-Shi 

Puyallup WA 

Boise ID 

Boise ID 

Boise ID 

LehiUT 

North 
Dtirham 
NC 

Alsdorf 

Saijo-Shi 

Saijo-Shi 

Itami-Shi 

Country 

Japan 

Japan 

Japan 

Japan 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

Germany 

Japan 

Japan 

Japan 

Products 

16Mb 64Mb 
DRAM 
64-blt MPU 

16Mb DRAM 
16-bit MCU 

16Mb DRAM 

16Mb 64Mb 
DRAM 

32-bit MRCO 
DSP 64Mb 
DRAM 

1Mb 4Mb 
16Mb 
DRAM 

4Mb 16Mb 
DRAM 
VRAM 
SRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM 

4MB 16MB 
DRAM 

DRAM MCU 

64Mb DRAM 
EDRAM 

16Mb 64Mb 
256Mb 
DRAM 
ASIC Flash 

Start of 
Productfon 

^991 

1996 

1996 

1997 

1998 

1991 

1996 

1996 

1999 

1990 

1997 

1984 

1993 

1993 

Maximum 
Starts 

500 

20,000 

10,000 

10,000 

10,000 

72,000 

25,000 

20,000 

20,000 

65,000 

9,000 

7,000 

39,000 

16,000 

10,000 

Maximum 
Diameter 

(mm) 

150 

150 

200 

200 

200 

200 

200 

200 

200 

150 

ZOO 

125 

200 

200 

Minimum 
Line Width 

(Micron) 

0,35 

0.35 

0.35 

0.35 

0.25 

0.35 

0.35 

0.25 

0.25 

0.5 

0.35 

0.9 

0.4 

02 

Maximum S 

>0.8ti 

-

-
* 

. - • 

• • ^ • 

~ 

. 

-

' 

- • 

478.6 

-

0 
ae 



CJ 
CO 

o 
JO 

en 
I 

CO 

o 
CO 

© 
CO 
CO 
•VI 

1=1 
cu 
£3" 

O 

a 
o a-
CD 

^̂  

Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Ctimpan)' 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Miisubishi 

Mitsubi^lij 

Mitsubishi Total 

Mose! Vitelic 

MDSEI Vitelic 

Fab Name 

TAl 

D-IF 

D-lF-2 

SAIF 

FablA 

Fab IB 

MoselVHelicToUl 

NanYa 
Technology 

Fabl 

Nan Ya Teehnalogy Total 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

Phase 1 

K-Line 

M-Lint! 

DIM 

G-1 

Dif-5 

City 

Kami-Gun 

KUcuchi-Gim 

KUcuchi-Gun 

Saijo-Shi 

Science Park 

Science Park 

Science Park 

Tao Yuan 

Livingston 

Roseville CA 

Roseville CA 

Higashi 
Hiroshima-
Shi 

Sagamihara-
Shi 

Kumamoto-
Shi 

Countiy 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Taiwan 

Taiwan 

Taiwan 

U.K. 

U.S. 

VS. 

Japan 

Japan 

Japan 

Products 

4Mb DRAM 
1Mb SRAM 
ASSP 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 
EDRAM 
EFlash 

16Mb DRAM 

DRAM 
VRAM 

DRAM 
VRAM 

16Mb 64Mb 
DRAM 

DRAM 
SRAM MPU 

DRAM ASIC 
MCU 

16Mb DRAM 

4Mb DRAM 
SRAM 
MPU 4Mb 
ROM 

16Mb DRAM 
ASIC MPU 
4Mb ROM 

Logic DRAM 
MCU 

Stortof 
Production 

19«) 

1994 

1996 

1997 

1996 

1995 

1995 

1996 

1987 

1984 

1991 

1990 

1988 

1978 

Majrimum 
Slatts 

30,000 

10,000 

15,000 

15,000 

12,000 

163,000 

15,000 

15,000 

30,000 

30,000 

30,000 

25,000 

25,000 

35,000 

30,000 

10,000 

20,000 

Maximum 
Diameter 

(mm) 

ISO 

200 

200 

200 

200 

150 

150 

200 

ISO 

125 

150 

150 

150 

125 

Minimum 
Line Width 

(Micron) 

0.7 

035 

0.35 

0.3 

0.35 

0.45 

0.34 

0.45 

0.5 

1 

0.5 

0.6 

0.8 

1.2 

Maximum Sil 

>0.8ti 

' 

-

-
478.6 

-

-

-
-

-
-

306.8 

-

245.4 

O.B 
0.65) 

530. 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC Total 

Nippon Silicon 

Fab Name 

Dif-6 

Dif-7 

Dif-8-1 

Dif-3 

Dif-1 

Dif-2 (Bldg. C) 

Phase 2 

Dif-2 

Nippon Silicon Total 

Nippon Steel 
Corporation 

Electronics 
U b 

Nippon Steel Corporation Total 

a^ 
Kumamoto-

Shi 

Kumamoto-
Shi 

Kumamoto-
Shi 

Otsu-Shi 

Asa-Gun 

Asa-Gun 

Livingston 

Higashi 
Hiroshima-
Shi 

Beijing 

Sagamihara-
Shi 

Cnuntiy 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.K. 

Japan 

China 

Japan 

Fiodlicts 

1Mb DRAM 
MPUMCU 
Arrays 

MCU4Mb 
DRAM 
ASIC 

16Mb DRAM 
4Mb SRAM 
RISC ASIC 

SRAM 4Mb 
DRAM 
Micro ASIC 

4Mb DRAM 
1Mb SRAM 
MPU 
FLASH 

4Mb 16Mb 
DRAM 
ASIC 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 
ASIC RISC 

MCU Logic 
4Mb 16Mb 
DRAM 
ASIC 

16Mb DRAM 

ASIC 16Mb 
64Mb 
DRAM 

Start of 
Production 

1987 

1988 

1994 

1983 

1988 

1993 

1996 

1996 

2000 

1990 

1991 

Maximum 
Starts 

30,000 

30,000 

60,000 

17,000 

45,000 

45,000 

20,000 

33,000 

5,000 

430,000 

-
500 

500 

Maximum 
Diameter 

(mm) 

ISO 

150 

200 

150 

150 

150 

200 

200 

150 

150 

Minimum 
Line Width 

(Micron) 

1 

0.8 

0.35 

1 

0.8 

0.S 

0.35 

0.25 

0.4 

0.6 

0.35 

Maximum Sil 

>0.8)l 

530.1 

300.4 

• 

-

1,382.8 

-
-

-

a8 
0.65 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Company 

Nippon Steel 
Semiconductar 

Nippon Steel 
Semiconductor 

Nippon Steel 
Semiconductor 

Fab Name 

M2 

M3 

Nl 

Nippon Steel Total 

Old 

Old 

Old 

OW 

Old 

Old 

OklTbtal 

Powerchip (Ebte-
gmup) 

52 

SI 

M2 

M3f 

V3 

Ul 

Fabl 

Powerchip (Eli Is group) Total 

ProMOS 
Technologies 

Fab 2 

ProMOS TechnologieB Total 

City 

Tateyama-Shi 

Tateyama-Shi 

Tateyama-Shi 

Kurokawa-
Gun 

Kurokawa-
Gun 

Miyazaki-
Gun 

Miyazaki-
Gun 

Hachloji-Shi 

Hachioji-Shl 

Science Park 

Science Park 

Cmmhy 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Taiwan 

Products 

1Mb 4Mb 
DRAM 
Flash Logic 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

4Mb DRAM 
1Mb SRAM 
16Mb ROM 

1Mb DRAM 
256KSRAM 
4Mb ROM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 
Micro Gate 
Array 

64Mb 256Mb 
DRAM 
Micro Logic 

16Mb DRAM 

16Mb 64Mb 
256Mb 
DRAM 
SRAM 

Start of 
Production 

1988 

1990 

1996 

1996 

1981 

1991 

1967 

1989 

1992 

1996 

1998 

Maximum 
Starts 

12,000 

20,000 

10,000 

42,000 

15,000 

30,000 

60,000 

30,000 

2,000 

1,000 

138,000 

25,000 

25,000 

20,000 

20,000 

Maximum 
Diameter 

(mm) 

150 

150 

200 

200 

150 

125 

150 

ISO 

150 

200 

200 

Minimum 
Line Width 

(Micron) 

0.6 

0.5 

035 

0.3 

0.5 

0.8 

0.4 

0.5 

03 

0.4 

0.25 

Maximum Sil 

>0.8p 

-

-

• i. 

-
' 

- • 

-^1: 

• 

-

' 
• ' 

r 

0.8 
0.65 

CO 
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Table 6-1 (Continued) 
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DRAM Capacity by Feature Capability (Millions of Square 

Companj 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung Total 

Sanyo 

Sanyo 

Sanyo Total 

Sharp 

Sharp 

Sharp Total 

Siemens 

Siemens 

Siemens 

Siemens Total 

Fab Name 

Fab 4 

Fab 5 

Fab 6 

Fab 7 

Fab 8 

A l 

C2 

Factory 2 

Factory 4 

H15, H16, H17 

SIMEC (Lines 
l & l ) 

atf 
Kiheung-Up 

Kiheung-Up 

Kiheung-Up 

Kiheung-Up 

Kiheung-Up 

Austin TX 

Ojiya-Shi 

qiya-Shi 

Fukuyama-
Shi 

Fukuyama-
Shi 

Regensburg 

Dresden 

North 
Tyneside 

Country 

Korea 

Korea 

Korea 

Korea 

Korea 

U.S. 

Japan 

Japan 

Japan 

Japan 

Germany 

Germany 

U.K. 

Pniducta 

Alpha 4Mb 
DRAM 
SRAM 
EDRAM 

Alpha 4Mb 
DRAM 
SRAM 
EDRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM4-bii 
8-bit MCU 
DSP 

DRAM 

16Mb MROM 
DRAM 
SRAM 

Flash 64Mb 
DRAM 

1Mb 4Mb 
DRAM 
EDRAM 
ASIC ASSP 

16Mb 64Mb 
DRAM 

DRAM ASIC 

. 

Start oi 
Production 

1990 

1993 

1995 

1996 

1997 

1998 

1985 

1994 

1989 

1998 

1986 

1996 

1997 

Millimc 

Maximum 
Starts 

35,000 

25,000 

30,000 

20,000 

25,000 

25,000 

160,000 

35,000 

25,000 

60,000 

40,000 

16,000 

56,000 

46,600 

30,000 

25,000 

101,600 

:ters) 

Maximum 
Diameter 

(mm) 

150 

200 

200 

200 

200 

200 

125 

150 

150 

200 

ISO 

200 

200 

Minimum 
Line Width 

(Micron) 

0.5 

0.5 

0.35 

0.3S 

03 

03 

0.8 

0.85 

0.6 

0.25 

0,35 

0.25 

0.25 

Maximum SU 

>0.8)i 

-

-

-
-
• 

441.8 

441.8 

-

-

-

-

-

0. 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Company 

Sony 

Sony Total 

Sumifcmio Metal 
Industries 

Fab Name 

3G 

Siunilnmci Metal Industries Total 

TSMC 

TSMC Total 

Tech Seoiicon-
ductor 

Tech Semi­
conductor 

Fab 3 

Fabl 

Fab 2 

Tech Semiconductor Total 

Texas 
Instruments 

Texas 
Instruments 

Texas 
Instruments 

Texas 
Instruments 

Texas 
Instruments 

Texas 
Instruments 

AMOS-1 

AMOS-2 

DMOSSPhase 
1 

DMOSSPhase 
2 

Miho6 

AMOS-3 

Texas tnstnunents Total 

Texas Instru­
ments/Acer 

FablA 

Cily 

Isahaya-Shi 

Amagasaki-
Shi 

Science Paris 

Singapore 

Singapore 

Avezzano 

Avezzano 

Dallas TX 

Dallas TX 

Inashiki-Cun 

Avezzano 

Science Park 

Country 

Japan 

Japan 

Taiwan 

Singapore 

Singapore 

Italy 

Italy 

US. 

US. 

Japan 

Italy 

Taiwan 

Products 

1Mb SRAM 
4Mb VRAM 
CCD Logic 

4Mb DRAM 
Arrays 

DRAM 
SRAM 
ROM Log 
Custom 

16Mb DRAM 

16Mb DRAM 

4Mb 16Mb 
DRAM 4Mb 
Hash 

16Mb DRAM 

16Mb DRAM 

64Mb 256Mb 
DRAM 

1Mb 4Mb 
DRAM 
ASSPMPU 

Flash 64Mb 
256Mb 
DRAM 
EDRAM 

4Mb DRAM 

Start of 
Production 

1991 

1991 

1995 

1993 

1996 

1990 

1996 

1995 

1997 

1999 

1991 

Maximum 
Starts 

25,000 

25,000 

300 

300 

30,000 

30,000 

12,000 

25,000 

37,000 

22,000 

20,000 

16,000 

16,000 

15,000 

6,600 

95,600 

22,000 

MaxifflUffl 
Diameter 

(mm) 

ISO 

ISO 

200 

200 

200 

200 

200 

ZOO 

200 

150 

12 

150 

Minimum 
Line Width 

(Micron) 

0.5 

0.8 

0.35 

0.5 

0.35 

0.25 

0.25 

0.5 

0.35 

0.8 

0.18 

0.5 

Maximum Si 

0. 
>0.8)l 0.65 

-
-

-

. 
-

:̂-
•^ 

-. 

-

-

-

-. 

-
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Company 

Texas Instm-
menfs/AcEf 

Texas Instru­
ments/Acer 

Fab Name 

Feb IB 

Fab 2 

Texas Lrutnunents/AcerTatilt 

Texas [nstru-
menfa/Ananv 
Etectronics 

Texas Iiutnuneiits/Anani TaUtl 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Stepl 

Step2 

Step 3 

Tohoku Semiconductor Total 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba Total 

Bldg.108 D-2 

Y-Cubed, No. 
1-Mod 1 

Y-Cubed, 
No. l-Mod2 

C-Cubed3 

C-Cubed4 

Y-Cubed, 
No. 2 

Steps 

C-Cubed 5 

a t y 

Science Park 

Science Park 

Pupyong 

Sendai-Shi 

Sendai-Shi 

Seiulai-Shi 

Kawasaki-Shi 

Yokkaichi-Shi 

Yokkaichi-Shi 

Oita-Shi 

Oita-Shi 

Yokkaichi-Shi 

Kitakami-Shi 

CHta-Shi 

Cauntiy 

Taiwan 

Taiwan 

Korea 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Products 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

DRAM DSPs 

1Mb DRAM 
MCU MPU 

4Mb DRAM 
MPU MCU 

16Mb DRAM 

16Mb 64Mb 
DRAM 
Flash 

4Mb 16Mb 
DRAM 

4Mb 16Mb 
DRAM 

MCU ASIC 
DRAM 
SRAM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
256Mb 
DRAM 

16Mb 64Mb 
DRAM 
Logic 

256Mb DRAM 

Start of 
Fmduction 

1995 

1999 

2002 

1988 

1991 

1995 

1990 

1993 

1994 

1989 

1991 

1996 

1998 

2000 

Maximum 
SUrts 

25,000 

50,000 

97,000 

25,000 

25,000 

7,500 

10,000 

15,000 

32,500 

1,300 

10,000 

25,000 

32,000 

40,000 

28,000 

30,000 

166,300 

Maximum 
Diameter 

(mm) 

200 

200 

200 

150 

ISO 

200 

200 

200 

200 

125 

ISO 

200 

200 

200 

Minimum 
Line Width 

(Micron) 

0.35 

0.25 

0.25 

1 

a.B 

0.35 

0.35 

0.5 

0.35 

1 

0.5 

0.35 

0.35 

0.18 

Maximum S 

>0.8p 

. 

-

' 
~ 

-
132.5 

. « • 

-
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-

-
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-

-
392.7 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company Fab Name 

TwinStar Semi- TwrinStar 
conductor 

Twinstar SemJcimductor Total 

Vanguard iTiter- Fab 1 
national 

Va nguard inter- Fab 1A 
national 

Vanguard Inter- Fab IB 
national 

Vanguard Inter- Fab 2 
national 

Vanguard International Total 

White Oak Semi- MOS 18 
conductor 

White Oalc SefflicDnductin Total 

Winbond Fab II 

Winbond Fab IV 

Winbond Total 

ToUI 

City 

Richardson 
TX 

Science Park 

Science Park 

Science Park 

Science Park 

Richmond 
VA 

Science Park 

Science Park 

Countiy 

US. 

Taiwan 

Taiwan 

Taiwan 

Taiwan 

US. 

Taiwan 

Taiwan 

Products 

16Mb 64Mb 
DRAM 

4Mb DRAM 

4Mb 16Mb 
DRAM 

16Mb DRAM 

4Mb 16Mb 
DRAM 1Mb 
SRAM 

64Mb2S6iVIb 
DRAM 

DRAM 

16Mb 64Mb 
256Mb 
DRAM 

Start of 
Production 

1996 

1991 

1995 

1999 

1999 

1998 

1992 

1999 

Maximum 
Starts 

15,000 

15,000 

4,000 

16,000 

16,000 

40,000 

76,000 

25,000 

25,000 

35,000 

15,000 

50,000 

3,171,900 

Maximum 
Diameter 

(mm) 

200 

150 

200 

200 

200 

200 

150 

200 

Minimum 
Line Width 

(Micron) 

0.3 

0.5 

0.35 

0.35 

0.18 

0.18. 

0.5 

0.35 

Maximum Si 

>0.8)1 

-

• • • 

•^ 

•^ 

-

-
• ~ 

' 
-

' 

-
4,410.0 

0.8 
0.65 

1,095. 

Source: Dataquest (July 1997) 
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Chapter 7 

Definitions 
Additional motherboards: PC motherboards that do not ship into brand-
name PCs and thus are not counted by Dataquest's Computer Systems 
and Peripherals group. These numbers are based in part on Dataquest 
MPU shipments and analyst estimates of upgrade activity. 

Demand: The number of shipments of a product that Dataquest estimates 
to be sustainable in a market at the price forecast by Dataquest for that 
time. If the price were lower, demand would increase. If the price were 
higher, demand would decrease. Demand is used to determine whether 
the market is undersupplied or oversupplied. 

Desk PC: PCs designed to remain beside or underneath a user's desk sur­
face and not designed to be moved readily from place to place. 

Facsimile: A machine that scans and encodes a document into electrical 
signals, transmits these electrical signals over a telephone or data line, 
then reconstructs the signals to print an exact duplicate of the original doc­
ument on paper at the receiving end (colloquially called a fax). 

Industrial applications: All controller boards and equipment used in 
embedded industrial control and medical applications. These boards are 
not officially counted by Dataquest, and the numbers used in this survey 
are estimates based on processor shipment numbers, secondary sources, 
and primary inputs from industrial board producers. 

Mobile PC: PCs that are completely self-contained and can be carried as a 
single unit, which includes a keyboard, a display, mass storage, and main 
system unit. 

Mainframe computer: A general-purpose information system with a start­
ing price range of $100,000 or more. CPU bit width ranges from 32 to 64 
bits. The physical environment can be either with or without special envi-
rorunental controls and requires full-time support by professional com­
puter systems support staff. The number of concurrent users is 100 or 
more. Dataquest views a mainframe system shipment as the CPU, the 
basic storage configuration (not including direct-access storage devices), 
the native operating system (the system must be bootable), and the opera­
tor's console. Dataquest does not routinely count upgrades unless the sys­
tem footprint changes. Mainframes can use either DRAM or SRAM for 
cache storage. 

Midrange computer: Includes all systems that fall between workstations 
and mainframes. These are multiuser systems that may or may not run 
proprietary operating systems. Midrange products have a wide price 
range, from as low as $10,000 to more than $1 million. Dataquest has 
included microcomputers, minicomputers, and superminicomputers in 
this product segment in the past. With the evolution of client/server com­
puting and the systems that define this paradigm, traditional midrange 
product categories are becoming obsolete. Hewlett-Packard Company's 
HP 9000 and HP 3000, Digital Equipment Corporation's VAX systems, and 
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the IBM AS/400 line are joined by the dedicated server products from sup­
pliers such as Auspex Systems Inc., NetFRAME Systems Inc., and Tricord 
Systems Inc. to make up the midrange product category. Office systems, 
which are proprietary turnkey computing solutions common in Japan, are 
also included in the midrange category, as are systems designed as servers 
from workstation suppliers. 

Oversupply: An indication of an oversupplied market is low prices and 
growing inventories. 

Routers/internetworking: A shared media hub is a LAN device that con­
nects multiple PCs through a single node on a network, allowing central 
control for optional functions such as wide area network (WAN) connec­
tivity, multiple media support, multiple technology support, and network 
management. A router is a class of network controller that determines the 
best routing for data transmission between a transmitter (sender) and a 
receiver. Routers operate at layer 3 of the ISO-OSI model. 

Set-top box: Cable converter boxes that sit on top of TVs and act as con­
verter devices for cable television signals, telephone, or wireless networks 
to television sets. These boxes contain a general-purpose microprocessor 
or a high-powered digital signal processor capable of digital transmission, 
reception, and decompression. Set-top boxes can be analog or digital, but 
only digital set-top boxes contain appreciable DRAM content. 

Storage: A collective term for computer hard disk drives and CD-ROMs, 
where DRAM is often used as a cache memory. Since static RAM (SRAM) 
is sometimes used in place of DRAM, the DRAM consumption for this cat­
egory appears unusually low to account for limited DRAM penetration 
into this equipment segment. 

Supercomputer: A high-performance computer designed for numerically 
intensive applications. It is a system priced at more than $2 million, 
mainly used for batch applications, scientific, engineering, and other com­
putation-oriented problems, or other very numerically intensive applica­
tions. Supercomputers require special envirorunental controls and cooling 
techniques. Performance speeds range upward from 50 mflops. Super­
computers can use either DRAM or SRAM. 

Telephone answering machine: Machines for individual telephone lines 
using either cassette tape or MOS memory technology for incoming and 
outgoing message storage. Only tapeless (digital) phone answering 
machines use MOS memory for storage. Tapeless answering machines can 
use either DRAM or flash memory. 

Undersupply: An indication of cm undersupplied market is long lead 
times, high prices, and product allocation. 

Video game: Video game and CD-ROM players are microprocessor-based 
devices that are handheld or console-based and play video games housed 
on cartridges or CD-ROMs. 

DSDR-WW-I\/IS-97Q3 ©1997 Dataquest October 20,1997 



I 

Definitions 71 

Workstation: Dataquest classifies workstations by a composite of features, 
including their hardware and software. Workstations are typically based 
on reduced-instruction-set computing (RISC) processor architecture with a 
high-performance bus structure, graphics, and operating system. In gen­
eral, a workstation must come standard with integrated floating-point 
processing, integrated networking, and a 32-bit multitasking operating 
system and offer a configuration that has high-resolution graphics capabil­
ities (typically 1-megapixel display). Dataquest does not determine a 
workstation architecture by its usage (that is, single-user, server, or mul­
tiuser). Instead, computers are classified by the primary market for which 
they are designed. 
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I Chapter 1 

Executive Summary 
This report provides a third quarter 1997 outlook of the worldwide DRAM 
market based on the results of second quarter 1997 supplier surveys and 
related information. The report includes quarterly information through 
fourth quarter 1998 and yearly information for 1999. 

Another Change in Market Conditions 
Dataquest's DRAM supply/demand outlook has reverted to our origiiial 
1997 oversupply expectations. Last quarter, expectations shifted to a frag­
ile supply/demand balance, in part because of reduced 16Mb shipments 
during late first quarter and early second quarter of this year. This fragile 
balance unraveled by midyear 1997. DRAM suppliers—in the face of 
excess capacity—tried unsuccessfully to control 16Mb shipments. During 
the late May through July, DRAM users and suppliers shipped 16Mb 
DRAM inventory into the market, which restored the market oversupply. 

The current large oversupply means concomitant downward price pres­
sure and constrained profit for most suppliers. Strong fourth quarter 1997 
demand should restore a short-term supply/demand balance, but there 
will be a large oversupply during first half 1998. 

^ Suppliers' 1997 Optimism Fades 

^ 

In last quarter's report, Dataquest indicated that if current market condi­
tions held—and suppliers succeeded in their goal of $10-plus contract 
pricing for 16Mb DRAM—the 1997 DRAM profit outlook would be quite 
bright. Market conditions, however, did not hold, and the reversion to 
oversupply now means a threatening second half 1997 outlook for most 
DRAM suppliers. Suppliers now set a $6-plus contract price as their 
year-end 1997 objective. 

iVlicron's Emergence 
Micron Technology Inc. has emerged as the key company in today's 16Mb 
DRAM market. Major Asian-based DRAM suppliers plan to decrease 
16Mb shipments starting in fourth quarter 1997. Led by Micron Technol­
ogy, however, other vendors plan a continuous increase of 16Mb ship­
ments. This signals competitive 1998 pricing for 16Mb DRAM. Despite 
64Mb price decUnes, a downward trend in 16Mb pricing would delay the 
4:1 price crossover weU into 1998. 

SDRAM 
Major DRAM suppliers planned to increase supply of 16Mb synchronous 
DRAM (SDRAM) toward the end of 1997. The current 66-MHz version of 
SDRAM, however, does not sharply improve PC performance. This factor 
lowered 1997 SDRAM demand, so suppliers decreased the 1997 produc­
tion rate of 16Mb SDRAM this year. 
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Dramatic improvements in PC performance require the 100-MHz version fl 
of SDRAM. There are indications that Intel Corporation will introduce a ^ 
new chipset (the 440BX) in early 1998. The new chipset should support the 
100-MHz clock frequency and enable use of 100-MHz SDRAM (16Mb or 
64Mb). (Suppliers are also developing 100-MHz versions of 64Mb 
extended data out, or EDO, DRAM). 

Even so, high-speed operation can cause problems, especially for board-
mounted devices. Dual in-line memory modules (DIMMs) will be a likely 
requirement for 100-MHz PC operation. The SDRAM wUl have to operate 
at a speed greater than 100 MHz to achieve this PC performance. This 
means increased technical difficulty in the case of 64Mb, which has a 
larger chip size (than the 16Mb device) and more internal routing/ 
capacitance, which in turn lower chip performance. 

The specification for DIMMs was loosely defined by the Joint Electronic 
Device Engineering CouncU (JEDEC). With the current specifications, 
suppliers cannot easily maintain among themselves the compatibility of 
DIMM performance. Such compatibility becomes very important in the 
memory upgrade market. Suppliers want Intel to provide detailed guide­
lines (in addition to the JEDEC specifications). DRAM suppliers wiU likely 
start rigorous evaluation of DIMMs after they obtain guidelines from Intel. 

128Mb 
Dataquest does not cover the yet-to-be-introduced 128Mb DRAM in this 
supply and demand report. This device—scheduled for early 1998 intro- m 
duction—would likely influence the 1998 supply/demand balance of ^ 
64Mb DRAM. 

Some major DRAM manufacturers have indicated an inclination to pro­
duce the 128Mb density as the next generation after 64Mb. This would 
break the DRAM market's tradition of quadrupling (4x) densities each 
new generation. 

Some PC manufacturers view the 128Mb derrsity (16MB) as the most effi­
cient way of configuring the 64MB main memory for PCs (also known as 
PC granularity). When a 64Mb bus width is used for the MPU, 128Mb is 
the most suitable for configuring the 64MB main memory. Two pieces of 
128Mb DRAM (xl6) wiU be used for 64MB. Although only two 256Mb 
DRAMs are required of the same memory, the x32 configuration may 
present a problem. The wide-bit products require additional intercoruiec-
tions, equivalent to the bit width, on an already crowded chip. Not only 
does this increase die size, but interfering signals also cause cross-talk 
noise that poses difficult manufacturing problems. 

The first decision for DRAM companies before developing 128Mb is 
choosing between one-chip and two-chip (64Mbx2) configurations. The 
choice depends strongly on when the 64MB main memory will be in 
demand in bulk. Each company will have to make its decision by compar­
ing the predicted timing and its internal schedule for development of the 
process technology. i 
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Executive Summary 

The standard memory size for PC servers and high-end systems wiU 
become 64MB or greater in 1997. However, commodity desktops might 
not adopt this memory size until the year 2000. For PC server and high-
end applications, the two-chip configuration can be viable by using rela­
tively costly stacking technology, but the single-chip configuration offers 
the cost advantage when volume production for low-end PCs is targeted. 

Development of a one-chip solution for 128Mb DRAM requires the use of 
0.25-micron or 0.20-micron design rules. Some DRAM makers are working 
vigorously and plan to ship sanaples in the first half of 1998. 

A two-chip approach to 128Mb DRAM requires stacking technology. For 
use of stacking technology, the tape carrier package (TCP) has been devel­
oped, replacing the plastic encapsulated package. Nevertheless, the stack­
ing approach will likely face various problems related to signal timing and 
noise because synchronous DRAMs with clock frequencies of 100 MHz or 
over wiU become the mainstay in 1999 or later. 

Dataquest wUl continue to monitor the potential impact of 128Mb DRAM 
on the 1998 and 1999 DRAM supply/demand balance. 

Contributors: Masahiro Suzuki, Senior Industry Analyst (Japan), Ronald Bohn, 
Principal Analyst (Worldwide and Americas), Jim Handy, Director and Principal 
Analyst (Worldwide and Americas), James Seay, Research Analyst (Worldwide 
and Americas), In-Hyung Baik, Research Analyst (Asia/Pacific and Korea), Sab-
rina Chiou, Research Analyst (Taiwan), and Chang Soo Kim, Senior Industry 
Analyst (Korea). 
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I Chapter 2 

Production Statistics of 4Mb DRAM 
This chapter provides estimates of 4Mb DRAM quarterly unit shipments 
by suppUer. The tables show a summary for 4Mb (see Table 2-1) and total 
4Mb shipments (see Table 2-2). Subsequent tables show shipments by 
organization (xl, x4, x8/9, and xl6/18, in Tables 2-3 through 2-6) and by 
technology (fast page mode, extended data out, synchronous, next genera­
tion, and display, in Tables 2-7 through 2-11). Dataquest collects data 
through quarterly supplier surveys. These tables represent 4Mb DRAM 
unit shipments of each company's brand-name parts. For example, if one 
company produces DRAMs for another company under a foundry agree­
ment, Dataquest counts the product as shipments from the company that 
purchased the product to ship under its brand name. This avoids the prob­
lem of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 4Mb DRAM. Average selling prices (ASPs) for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives demand from a units-per-system analysis detailed in 
Chapter 5. 

I What Has Changed since the Previous Report 

^ 

This report continues to show a 4Mb DRAM supply/demand balance for 
1997 and 1998. This stems in part from the nature of this mature business 
segment—^Japan-based and Korea-based companies produce 4Mb devices 
only on contract. Taiwan-based suppliers might increase 4Mb supply if 
they cannot grow their 16Mb business. This might create a sUght 4vib 
market oversupply. 

The 4Mb forecast shows sharp changes for 1997 and 1998 regarding both 
unit shipments and unit demand. Shipments for 1997 have increased by 
200 million units and for 1998 by 60 million units. 

Most major DRAM suppliers are accelerating their 4Mb DRAM cutbacks. 
This provides other suppliers (for example, 'Taiwanese companies) an 
opportunity increase 4Mb shipments and production. As a general trend, 
the number of 4Mb suppliers wiU decrease, and the level of supplier com­
petition should also decrease. The scenario of reduced 4Mb market com­
petition should mean balanced supply and demand or, at worst, a slight 
oversupply. 

Dataquest has revised the tables for this chapter. Table 2-1 is now a 
summary for 4Mb DRAM (formerly Table 2-7). Table 2-2 contains data by 
vendor for total 4Mb (the former Table 2-1). Dataquest has also included 
detail by vendor for common DRAM architectures—segmented into fast 
page mode, extended data out, synchronous, next-generation (including 
Rambus), and display architectures. This report no longer contains the 
"wide-bit ratio" tables. 
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ô  
CO 
rH 

X 

rH 

CO 
rH 

CO 
tN 
(N 

O 
LO 

y~^ 

SO 

-* 
tN 

00 
00 

00 
t-̂  
LO 

lO 
rH 
rH 

CO 
CO 
rH 

o 
so 
^—\ 

o 
t^ 

^^ 

ty. 
^N 
OO 
X 

« * 1 

"* rH 
rH 

LO ' 
CM 
CO 
CM 

tN 1 
LO 
T* 

t^ 1 
• ^ 

LO 

rH < 

ri 
so 

O 1 

o tN 

rH 1 

tN 
OS 
CO 

rH 1 
00 
00 

rH 1 

00 
OS 

CN 1 
tN 
ON 

tN 1 

CO 
rH 
rH 

CO SO 
T—1 CO 
N , N ^ 
\0 INt 
rH CO 
X X 

SO 
CO 
tN 
rH 

rH 

CO 
tN 

"* 

OS 
CO 
00 

CM 

so' 
O 

• * 

00 
CM 
rH 

IN 
rt 
LO 

^^ 

00 
O 
CM 
OS 

CO 
CM 
00 
rH 

LO 

cr̂  
o CN 

00 
tN 
CO 
CM 

CN 
rH 
OS 
CM 

I 
« 
u 

< 

CO 

"* 
• * 

tN 

o CO 
rH 

CO 

o CN 

CO 
CC3 
CN 

r^ 
SO 
CO 

CJs 

lO 

•* 

LO 
OS 
LO 
(N 

CN 

so 
rr 

in 
in 
in 

tN 

o6 
so 

^^ 
O^ 
00 

01 
TD 
0 

bo 
e-
cn 

PL. 

CM 
(N 

^^ ^^ 

CO 

'̂  
o CO 

tN 

in 
in 

IN 
IN 
SO 

CM 
CM 
00 

IN 
00 
Os 

^^ 
LTJ 
(N 
SO 

LO 
00 
CM 
rH 

o 
in 

"* rH 

tN 
cyN* 
in 
rH 

ON 

rH 
ON 

^^ 

4^ 
3 
0 
"re 
D 
V flj 

-o 
"x 
u 

1 1 

tN • 

IN 

CJs 1 

^^ 

CO 1 

CM 

rH 1 

oj 

CO 1 

^ 

1 1 

1 1 

1 1 

0 1 

1 1 

.9 
2 % 

§ c 
° r'^ 

^ X 

^—t 

tN 
ir-l 

^ 
CD 
CO 

OS 

LO" 

00 
tN 

o 
00 

00 
00 

rH 

SO 
CO 

SO 
tN 

O 
(3s 

"̂  
OS 

r-l 

d 
rH 

'E, 

f^ 

r*. 
§ 

OJ 

1 

1 
1 

i 

i 

i 

DSDR-WW-MS-97Q2 ©1997 Dataquest September 1,1997 



o 
C/3 

a 
•J3 

Table 2-2 
Quarterly Shipments of All Configurations of 4Mb DRAM to the World, Ql/97-1999 (Millions of 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Total Demand 

Sufficiency (%) 

Ql/97 

5.3 

9.2 

23.0 

21.0 

7.6 

23.0 

7.5 

23.2 

14.1 

24.2 

0.7 

-

22.0 

14.0 

4.0 

23.2 

1.0 

17.2 

20.4 

11.7 

19.0 

291.2 

2.64 

769.2 

290.6 

100.21 

Q2/97 

6.9 

7.7 

20.3 

17.7 

3.6 

18.2 

5.9 

16.0 

11.6 

19.8 

0.5 

-

19.8 

13.1 

3.8 

17.0 

0.8 

15.6 

15.5 

6.8 

17.2 

237.8 

2.58 

612.5 

238.8 

99.58 

Q3/97 

8.6 

6.6 

18.3 

14.9 

1.8 

16.5 

5.0 

12.5 

10.4 

17.0 

0.6 

-

18.1 

12.8 

3.7 

14.1 

0.9 

14.8 

12.8 

4.8 

15.1 

209.5 

2.56 

536.7 

208.4 

100.51 

Q4/97 

8.7 

6.2 

16.0 

12.5 

0.9 

15.0 

4.5 

10.3 

9.0 

13.8 

-

-

16.3 

12.4 

3.6 

11.9 

0.8 

13.7 

10.0 

3.5 

13.3 

182.3 

2.55 

465.0 

182.8 

99.75 

1997 

29.5 

29.7 

77.6 

66.1 

13.9 

72.7 

22.9 

62.0 

45.1 

74.8 

1.8 

-

76.3 

52.3 

15.1 

66.2 

3.5 

61.4 

58.7 

26.8 

64.6 

920.8 

2.59 

2,383.5 

920.6 

100.02 

Ql/98 

8.3 

5.8 

13.5 

9.5 

0.3 

13.2 

4.2 

7.1 

7.5 

10.8 

-

-

14.5 

12.4 

2.7 

9.9 

0.8 

12.7 

7.5 

2.5 

11.6 

154.7 

2.56 

396.7 

154.7 

100.02 

Q2/98 

7.5 

5.3 

11.0 

7.5 

0.2 

11.0 

3.6 

4.0 

6.9 

8.3 

-

-

11.8 

12.4 

2.3 

8.3 

0.7 

11.1 

5.7 

2.5 

8.4 

128.4 

2.59 

332.6 

128.0 

100.27 

Q3/ 

5 

9 

1 

1 

10 

2 

28 

10 

100 

Source: Dataquest (August 1997) 
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Table 2-3 
Quarterly Shipments of xl 4Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped) 

q 
CD 
CD 
•~J 

O 

CU 
X3 

C/3 
CD 
•o 
r-i-
co 
3 
cr 

CD 
CD 
--J 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.5 

1.5 

0.8 

-

1.6 

0.5 

2.3 

1.4 

1.2 

0.1 

-

2.0 

-

0.3 

2.3 

0.1 

3.1 

2.8 

0.4 

-
21.0 

2.60 

54.6 

Q2/97 

-

0.4 

1.4 

0.5 

-

1.3 

0.4 

1.6 

1.2 

1.0 

0.1 

-

1.8 

-

0.3 

1.7 

0.1 

2.5 

2.2 

0.1 

-

16.4 

2.55 

41.9 

Q3/97 

-

0.5 

1.1 

0.4 

-

1.2 

0.3 

1.3 

1.0 

0.9 

0.1 

-

1.5 

-

0.3 

1.4 

0.1 

2.2 

1.8 

0.1 

-

14.1 

2.50 

35.2 

Q4/97 

-

0.5 

1.0 

0.4 

-

1.1 

0.3 

1.0 

0.9 

0.7 

-

-

1.3 

-

0.3 

1.2 

-

2.1 

1.5 

0.1 

-

12.2 

2.50 

30.5 

1997 

-

1.9 

5.0 

2.2 

-

5.1 

1.5 

6.2 

4.5 

3.7 

0.3 

-

6.5 

-

1.2 

6.6 

0.2 

9.9 

8.3 

0.7 

-
63.7 

2.55 

162.3 

Ql/98 

-

0.6 

0.7 

0.4 

-

0.9 

0.2 

0.7 

0.8 

0.5 

-

-

0.6 

0.6 

0.2 

1.0 

-

1.3 

-

-

-
8.4 

2.45 

20.6 

Q2/98 

-

0.5 

0.6 

0.3 

-

0.8 

0.2 

0.4 

0.7 

0.4 

-

-

0.5 

0.7 

0.1 

0.8 

-

1.7 

-

-

' 
7.7 

2.45 

18.9 

Q 

Source: Dataquest (August 1997) 
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Table 2-4 
Quarterly Shipments of x4 4Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped) 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

5.3 

4.6 

9.9 

8.8 

4.9 

13.6 

3.2 

16.2 

4.9 

8.5 

0.6 

-

5.3 

8.3 

1.0 

7.9 

0.4 

9.6 

12.4 

4.7 

9.5 

139.5 

2.40 

334.8 

Q2/97 

6.2 

2.7 

8.1 

7.1 

1.8 

10.7 

2.0 

11.2 

4.1 

18.8 

0.4 

-

2.2 

6.9 

0.7 

5.8 

0.3 

8.7 

9.0 

1.4 

-

108.1 

2.35 

254.1 

Q3/97 

6.0 

2.0 

6.0 

5.5 

0.6 

9.7 

1.7 

8.8 

3.6 

9.4 

0.5 

-

2.4 

5.9 

0.6 

5.4 

0.3 

8.0 

7.2 

0.5 

-

84.0 

2.31 

194.0 

Q4/97 

4.4 

1.9 

5.3 

4.6 

0.2 

8.9 

1.5 

7.2 

3.2 

7.6 

-

-

2.1 

5.7 

0.6 

4.5 

0.3 

6.9 

5.5 

0.3 

-

70.5 

2.33 

163.9 

1997 

21.8 

11.1 

29.3 

26.0 

7.6 

42.9 

8.4 

43.4 

15.8 

44.2 

1.5 

-

11.9 

26.8 

2.8 

23.5 

1.3 

33.2 

34.1 

6.9 

9.5 

402.1 

2.36 

946.8 

Ql/98 

3.3 

1.2 

3.4 

3.2 

-

7.9 

1.1 

5.0 

2.6 

4.7 

-

-

1.5 

3.8 

0.3 

3.7 

0.2 

6.3 

7.5 

-

11.6 

67.5 

2.34 

157.9 

Q2/98 

2.3 

1.1 

2.8 

2.6 

-

6.7 

0.9 

2.8 

2.4 

2.7 

-

-

1.2 

3.3 

0.2 

3.1 

0.2 

5.0 

5.7 

-

8.4 

51.2 

2.34 

119.8 

Q 

Source: Dataquest (August 1997) 
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Table 2-5 
Quarterly Shipments of x8/9 4Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped) 

@ 
CO 
CO 
•-4 
O 
05. 

CD 
V) 

C/) 
CO 

•CJ 
1-4 -
CD 
3 
cr 
CD 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.5 

2.5 

-

-

0.7 

1.5 

-

1.4 

-

-

-

4.8 

-

0.1 

1.4 

0.2 

-

3.1 

0.8 

-

17.0 

2.82 

47.9 

Q2/97 

-

0.6 

2.2 

-

-

0.5 

1.1 

-

1.2 

-

-

-

6.1 

-

0.1 

1.0 

0.1 

-

2.5 

0.5 

-

16.0 

2.66 

42.7 

Q3/97 

-

0.5 

2.0 

-

-

0.5 

0.9 

-

1.0 

-

-

-

5.4 

-

0.1 

0.3 

0.2 

-

2.1 

0.3 

-

13.3 

2.60 

34.6 

Q4/97 

-

0.5 

1.8 

-

-

0.5 

0.8 

-

0.9 

-

-

-

4.9 

-

0.1 

0.2 

0.1 

-

1.5 

0.2 

-

11.5 

2.55 

29.3 

1997 

-

2.1 

8.5 

-

-

2.2 

4.2 

-

4.5 

-

-

-

21.3 

-

0.5 

2.9 

0.6 

-

9.1 

1.9 

-

57.8 

2.67 

154.4 

Ql/98 

-

0.6 

1.5 

-

-

0.4 

0.6 

-

0.8 

-

-

-

4.4 

-

0.1 

0.2 

0.1 

-

-

0.2 

-

8.8 

2.49 

21.8 

Q2/98 

-

0.5 

1.2 

-

-

0.3 

0.5 

-

0.7 

-

-

-

3.5 

-

-

0.2 

0.1 

-

-

0.2 

-

7.4 

2.47 

18.2 

Q 

Source: Dataquest (August 1997) 
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Table 2-6 
Quarterly Shipments of xl6/18 4Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped 

@ 
CD 
CO 

C) 

(15 
X3 < = 
CT> 
C/> 

C/3 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

1 Total Revenue (U.S.$M) 

Ql/97 

-

3.7 

9.0 

11.3 

2.7 

7.1 

2.3 

4.6 

6.4 

14.5 

-

-

9.9 

5.7 

2.6 

11.6 

0.3 

4.5 

2.0 

5.9 

9.5 

113.7 

2.92 

331.9 

Q2/97 

0.7 

4.0 

8.6 

10.1 

1.8 

5.6 

2.4 

3.2 

5.2 

-

-

-

9.7 

6.2 

2.7 

8.5 

0.3 

4.4 

1.9 

4.8 

17.2 

97.2 

2.82 

273.9 

Q3/97 

2.6 

3.6 

9.2 

8.9 

1.2 

5.1 

2.2 

2.5 

4.7 

6.8 

-

-

8.9 

6.9 

2.7 

7.1 

0.4 

4.6 

1.8 

3.9 

15.1 

98.1 

2.78 

272.9 

Q4/97 

4.4 

3.3 

8.0 

7.5 

0.7 

4.7 

2.0 

2.1 

4.1 

5.5 

-

-

8.0 

6.7 

2.6 

5.9 

0.4 

4.8 

1.5 

2.8 

13.3 

88.1 

2.74 

241.3 

1997 

7.6 

14.6 

34.8 

37.9 

6.3 

22.5 

8.9 

12.4 

20.3 

26.8 

-

-

36.5 

25.5 

10.6 

33.1 

1.4 

18.2 

7.2 

17.4 

55.1 

397.1 

2.82 

1,119.9 

Ql/98 

5.0 

3.5 

7.9 

5.9 

0.3 

3.9 

2.2 

1.4 

3.4 

5.5 

-

-

8.1 

7.9 

2.2 

4.9 

0.4 

5.1 

-

2.3 

-

70.0 

2.80 

196.4 

Q2/98 

5.3 

3.2 

6.5 

4.7 

0.2 

3.2 

2.0 

0.8 

3.1 

5.2 

-

-

6.6 

8.3 

1.9 

4.1 

0.4 

4.4 

-

2.3 

-

62.1 

2.83 

175.8 

Q3/9 

4 

3 

6 

4 

0 

2 

1 

0 

2 

4 

5 

8 

1 

3 

0 

3 

1 

54 

2.8 

158 

Source: Dataquest (August 1997) 
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Table 2-7 
Quarterly Shipments of Fast Page Mode 4Mb DRAM to the World, Ql/97-1999 (Millions of Units 

© 
CD 
CD 

O 

C/) 
CD 

T 3 
i-+ 
CD 

3 
CD-
CD 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

IVtotorola 

Nan Ya Technol43^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrttntaife i 

Tosliiba 

Vanpiard 

AH Companies 

Ql/97 

5.3 

5.1 

10.4 

2.1 

1.2 

1.2 

3.0 

2.3 

8.5 

4.8 

0.3 

-

15.4 

5.6 

2.0 

3.0 

0.5 

10.3 

6.5 

1.8 

-

89.1 

Q2/97 

6.2 

3.1 

9.1 

1.8 

0.9 

0.9 

1.1 

1.6 

5.8 

3.0 

0.2 

-

13.9 

3.9 

1.9 

2.2 

0.4 

7.0 

5.1 

0.7 

-

68.7 

Q3/97 

5.2 

2.2 

7.3 

1.5 

0.5 

0.8 

0.5 

1.3 

4.2 

2.6 

0.1 

-

12.7 

3.8 

1.9 

1.8 

0.5 

4.4 

3.8 

0.5 

-

55.5 

Q4/97 

3.5 

2.0 

6.4 

1.3 

0.2 

0.8 

0.5 

1.0 

3.6 

2.1 

-

-

11.4 

3.7 

1.8 

1.5 

0.4 

2.7 

3.0 

0.3 

-

46.2 

1997 

20.1 

12.4 

33.2 

6.6 

2.7 

3.6 

5.0 

6.2 

22.0 

12.4 

0.6 

-

53.4 

17.1 

7.6 

8.6 

1.8 

24.5 

18.5 

3.3 

-

259.5 

Ql/98 

2.5 

1.4 

4.7 

1.0 

-

0.7 

0.2 

0.7 

2.3 

1.5 

-

-

10.0 

2.5 

1.4 

0.7 

0.4 

1.9 

2.3 

0.3 

11.6 

45,9 

Q2/98 

1.9 

1.3 

3.9 

0.8 

-

0.6 

0.2 

0.4 

2.1 

1.0 

-

-

8.1 

2.5 

1.2 

0.6 

0.4 

1.1 

1.7 

0.3 

8.4 

36.1 

Q3 

Sourcei Dataquest (August 1997) 
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Table 2-8 
Quarterly Shipments of Extended Data Out 4Mb DRAM to the World, Ql/97-1999 (Millions of U 
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CD 
CD 
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CD 
en 

CD 
T 3 
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CD 

3 
cr 
CD 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

rBM Microelec^rotrfes 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstrifflBaite 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

3.7 

11.3 

18.9 

3.8 

21.9 

3.8 

20.9 

5.7 

19.3 

0.4 

-

4.4 

8.4 

2.0 

19.5 

0.5 

6.9 

12.2 

9.6 

19.0 

191.9 

Q2/97 

0.7 

3.9 

9.5 

15.9 

0.9 

17.3 

4.1 

14.4 

5.8 

16.8 

0.3 

-

4.0 

9.2 

1.9 

14.3 

0.4 

8.6 

8.5 

6.0 

17.2 

159.7 

Q3/97 

3.4 

3.7 

9.0 

13.4 

0.2 

15.7 

3.8 

11.3 

6.2 

14.5 

0.5 

-

3.6 

9.0 

1.9 

11.9 

0.5 

10.4 

7.1 

4.3 

15.1 

145.0 

Q4/97 

5.2 

3.4 

7.8 

11.3 

-

14.3 

3.4 

9.2 

5.4 

11.8 

-

-

3.3 

8.7 

1.8 

10.0 

0.4 

11.0 

5.3 

3.0 

13.3 

128.5 

1997 

9.4 

14.6 

37.6 

59.5 

4.9 

69.1 

15.0 

55.8 

23.1 

62.4 

1.2 

-

15.3 

35.2 

7.6 

55.6 

1.8 

36.8 

33.1 

22.9 

64.6 

625.1 

Ql/98 

5.8 

3.5 

5.9 

8.6 

-

12.5 

3.4 

6.4 

5.3 

8.0 

-

-

2.9 

9.9 

1,4 

8.4 

0.4 

10.8 

3.5 

2.2 

-

98.7 

Q2/98 

5.6 

3.2 

4.8 

6.8 

-

10.5 

2.7 

3.6 

4.8 

5.2 

-

-

2.4 

9.9 

1.2 

7.1 

0.4 

10.0 

2.0 

2.2 

-

82.2 

Q3 

6 

Source: Dataquesl (August 1997) 
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Table 2-9 
Quarterly Shipments of Synchronous 4Mb DRAM to the World, Ql/97-1999 (Millions of Units Sh 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

© 
CD 
CD 

O 
ei 
CU 
J2 
c 
CD 
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C/) 
CO 
TU 
i-¥ 
CD 3 cr 
CD 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semtcon 

Matsushita 

Micron Tecl-mology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Va Technql^^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

1.3 2.1 

1-3 2.1 

Source: Dataquest (August 1997) 
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Table 2-10 
Quarterly Shipments of Next-Generation 4Mb DRAM to the World, Ql/97-1999 (Millions of Uni 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelec^f^!^:. 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstFlwttents 

Toshiba 

Vanguard 

All Companies 

Source: Dataquest (August 1997) 
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Table 2-11 
Quarterly Shipments of Display DRAM 4Mb DRAM to the World, Ql/97-1999 (Millions of Units 

Alliance Semiconductor 

Fujitsu 

Hitaclii 

Hyundai 

IBM Klicroelectronics 

LG Sem icon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya TechnoltD^ 

NEC 

Nippon Stee] 

Old 

Samsung 

Sharp 

Siemens 

Texas InstruiBtents 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

0.5 

1.4 

-

1.7 

-

0.8 

-

-

-

-

-

2.2 

-

-

0.7 

-

-

1.6 

0.4 

-

10.1 

Q2/97 

-

0.8 

1.6 

-

1.8 

-

0.7 

-

-

-

-

-

2.0 

-

-

0.5 

-

-

1.9 

0.1 

-

9.4 

Q3/97 

-

0.8 

2.0 

-

1.2 

-

0.8 

-

-

-

-

-

1.8 

-

-

0.4 

-

-

1.9 

0.1 

-

9.0 

Q4/97 

-

0.7 

1.8 

-

0.7 

-

0.7 

-

-

-

-

-

1.6 

-

-

0.4 

-

-

1.7 

0.1 

-

7.6 

1997 

-

2.8 

6.8 

-

6.3 

-

2.9 

-

-

-

-

-

7.6 

-

-

2.0 

-

-

7.1 

0.7 

-

36.1 

Ql/98 

-

0.9 

2.8 

-

0.3 

-

0.6 

-

-

-

-

-

1.6 

-

-

0.8 

-

-

1.7 

-

-

8.8 

Q2/98 

-

0.8 

2.3 

-

0.2 

-

0.7 

-

-

-

-

-

1.3 

-

-

0.6 

-

-

2.0 

-

-
8.0 

Q 

Source: Dataquest (August 1997) 
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I Chapter 3 
Production Statistics of 16IVlb DRAM 

This chapter provides estimates of 16Mb DRAM quarterly unit shipments 
by supplier. Tables show a summary for 16Mb (see Table 3-1) and total 
16Mb shipments (see Table 3-2). Subsequent tables show shipments by 
orgaiiization (xl, x4, x8/9, xl6/18, and 32/36, in Tables 3-3 through 3-7) 
and by technology (fast page mode, extended data out, synchronous, next 
generation, and display, in Tables 3-8 through 3-12). Dataquest collects 
data through quarterly supplier surveys. These tables represent 16Mb 
DRAM unit shipments of each company's brand-name parts. For example, 
if one company produces DRAMs for another company under a foundry 
agreement, Dataquest counts the product as shipments from the company 
that purchased the product to ship under its brand name. This avoids the 
problem of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 16Mb DRAM. Average selling prices for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives demand from a units-per-system analysis detailed in 
Chapter 5. 

fe What Has Changed since the Previous Report 
As noted, Dataquest's outlook has reverted to the original oversupply 
expectation for most of 1997 and 1998. 

Dataquest has increased the forecast for total 16Mb DRAM supply for 
1997, while the 1998 supply forecast remains consistent with prior expecta­
tions. For the fuU year 1997, the worldwide supply forecast of 16Mb 
devices now calls for 1.95 billion units (versus 1.80 billion in the prior fore­
cast). For third quarter 1997, the 16Mb supply forecast has increased by 
35 miUion units. For fourth quarter 1997, supply has been increased by 
20 million uruts. For 1998, Dataquest expects the worldwide supply of 
16Mb DRAM to reach nearly 2.3 billion units (quite similar to the prior 
forecast of 2.26 billion units). 

The 16Mb forecast for one supplier—^Micron Technology—has been 
dramatically increased for 1997 and 1998. This forecast predicts that 
Micron will become the world's leading supplier of 16Mb DRAM (based 
on unit shipments) during third quarter 1997. 

Dataquest has reverted to the original expectation that the production 
peak of 16Mb wiU be late 1998. (On the basis of the 16Mb production 
reductions that occurred earlier this year, last quarter's forecast showed 
the peak as being the first half 1998.) 

Expectations for 16Mb DRAM demand have been increased slightly for 
1997, while the 1998 demand forecast remains consistent with prior expec­
tations. For the full year 1997, the worldwide demand forecast of 16Mb 
devices calls for 1.84 biUion units (versus 1.78 billion uruts in the prior 

DSDR-WW-MS-97Q2 ©1997 Dataquest , 17 
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forecast). The third quarter 1997 derriand outlook remains consistent with 
prior expectations. For fourth quarter 1997, however, demand has been 
increased by more than 25 million units. For 1998, Dataquest expects 
worldwide demand for 16Mb DRAM to reach 2.21 billion units (while the 
prior forecast caUed for 2.24 billion units). 

Average selling prices for 16Mb DRAM now show a faster rate of decline 
than in the prior forecast because of changed market conditions. Higher-
priced synchronous DRAM (SDRAM) represents a higher proportion of 
the 16Mb market, but even these parts face pricing pressure. 

Dataquest has revised the tables for this chapter. Table 3-1 is now a sum­
mary for 16Mb DRAM (formerly Table 3-8). Table 3-2 contains by vendor 
data for total 4Mb (the former Table 3-1). Dataquest has also included 
detail by vendor for common DRAM architectures—segmented into fast 
page mode, extended data out, synchronous, next-generation (including 
Rambus), and display architectures. This report no longer contains the 
"wide-bit ratio" tables. 

High and Low Ranges of the 16Mb DRAM Supply Forecast 

The High Side 
On the high side, 1997 supply of 16Mb DRAM might be about 8 percent 
higher than the current forecast. This mearrs a high-side 1997 forecast of 
2.1 bUlion units. For 1998, supply might be 17 percent above the current 
forecast—meaning a 1998 high-side estimate of 2.7 biUion units. 

The Low Side 
For 1997,16Mb DRAM supply could be about 7 percent lower than fore­
cast—which translates to just over 1.8 billion units. This would occur if 
key suppUers adhered to an aggressive 1997 program of 16Mb supply 
reduction, which is not likely. For 1998, assuming continuation of such an 
unlikely trend, 16Mb supply might be 25 percent lower than the current 
forecast—meaning a low-side estimate of just over 1.7 billion units. 

DSDR-WW-MS-97Q2 ©1997 Dataquest September 1,1997 
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ô  o 
»-H 

—̂' 

u 
c 
!L1 

'0 
D 
tfi 

rH 

iri 
ts 
00̂  
rH' 

00 
in 
00 
CN 
CN 

ON 
00 
ts 
in 

t̂  
CO 
ts 
LO 

00 
NO 
ts 
LO 

•* 
NO 
in 
in 

ON 

CO 
in 
Ov̂  
rH" 

ts 
CN 
CO 
Ln 

rH 

ON 
ON 
"* 

ON 

ts 
ts 
• * 

rH 

"* 
>* 

[Q 

.i •4-* 

ea 
>H 

3 
00 

"2 
o U 
< 

in 
cŷ  
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D Table 3-2 
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Quarterly Shipments of All 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

AH Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Total Demand 

Sufficiency (%) 

Source: Dataquest (August 1997) 

Configurations of 16Mb DRAM to the World, Ql/97-1999 (Millions of 

Ql/97 

0.1 

21.0 

40.0 

41.0 

17.5 

36.9 

5.5 

50.5 

30.0 

0.1 

6.0 

2.2 

43.0 

1.7 

7.5 

58.0 

-

15.9 

35.5 

25.3 

6.5 

444.1 

8.74 

3,881.8 

404.4 

109.84 

Q2/97 

0.2 

24.0 

35.0 

48.0 

20.2 

38.5 

6.0 

56.0 

27.0 

0.3 

8.0 

4.8 

46.0 

2.5 

7.7 

66.0 

-

18.9 

38.2 

21.6 

9.0 

477.9 

8.73 

4,173.9 

435.4 

109.77 

Q3/97 

0.7 

25.5 

35.0 

45.5 

21.7 

37.0 

6.4 

73.1 

24.0 

0.9 

4.8 

10.0 

49.0 

5.3 

8.0 

55.0 

-

21.8 

40.9 

21.6 

13.0 

499.1 

8.19 

4,087.9 

478.5 

104.31 

Q4/97 

1.4 

27.0 

35.0 

44.4 

23.7 

35.2 

7.1 

92.0 

18.0 

2.0 

4.0 

14.0 

48.7 

9.3 

8.8 

51.0 

-

29.0 

46.0 

21.6 

14.5 

532.7 

8.08 

4,305.5 

522.9 

101.87 

1997 

2.3 

97.5 

145.0 

178.9 

83.1 

147.6 

25.0 

271.6 

99.0 

3.3 

22.8 

31.0 

186.7 

18.8 

32.0 

230.0 

-

85.6 

160.6 

90.1 

43.0 

1,953.9 

8.42 

16,449.2 

1,841.2 

106.12 

Ql/98 

2.1 

27.0 

33.0 

41.7 

24.8 

34.5 

7.3 

106.3 

18.0 

2.5 

0.5 

16.1 

45.0 

13.8 

8.9 

50.0 

-

37.1 

51.4 

21.0 

15.4 

556.4 

7.95 

4,424.5 

523.9 

106.20 

Q2/98 

2.9 

24.0 

33.0 

40.0 

25.1 

32.5 

8.0 

112.6 

18.0 

3.0 

-

18.4 

45.0 

16.5 

9.0 

50.0 

-

44.5 

55.7 

21.0 

17.6 

576.8 

7.83 

4,515.4 

536.7 

107.47 

Q3/98 

3.7 

24.0 

30.0 

37.3 

24.5 

31.0 

8.6 

114.6 

16.0 

4.0 

-

22.0 

42.0 

18.5 

9.0 

42.0 

-

49.7 

59.6 

18.0 

19.2 

573.7 

7.77 

4,459.3 

556.8 

103.04 



o 
C/3 

a 
33 

Table 3-3 
Quarterly Shipments of xl 16Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped) 

CO 
I 

(O 

o 
ro 

@ 
CD 
CO 

54 
CO 

JH 

Crt 
CD 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

-

-

1.6 

-

-

-

0.5 

-

1.2 

-

-

-

0.9 

-

0.4 

-

-

-

3.5 

0.3 

-

8.3 

8.66 

72.1 

Q2/97 

-

-

1.4 

-

-

-

0.5 

-

1.1 

-

-

-

0.9 

-

0.4 

-

-

-

1.9 

0.2 

-

6.4 

8.63 

55.1 

Q3/97 

-

-

1.4 

-

-

-

0.5 

-

0.7 

-

-

-

0.5 

-

0.3 

>.. 

.--t. 

-

1.6 

0.2 

-

5.3 

8.07 

42.7 

Q4/97 

-

-

1.4 

-

-

-

0.6 

-

0.5 

-

-

-

0.5 

-

0.4 

-

-

-

2.3 

0.2 

-

5.9 

7.97 

46.7 

1997 

-

-

5,8 

-

-

-

2.1 

-

3.5 

-

-

-

2.8 

-

1.4 

-

-

-

9.4 

0.9 

-

25.9 

8.37 

216.6 

Ql/98 

-

-

1.0 

-

-

-

0.4 

-

0.5 

-

-

-

0.5 

-

0.2 

-

-

-

2.6 

0.2 

-
5.4 

7.88 

42.4 

Q2/98 

-

-

1.0 

-

-

-

0.5 

-

0.5 

-

-

-

0.5 

-

0.2 

-

-

-

2.8 

0.2 

-
5.6 

7.77 

43.8 

Q3 

7 

4 

Source: Dataquest (August 1997) 
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Table 3-4 
Quarterly Shipments of x416Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped) 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

-

10.5 

23.2 

22.6 

9.1 

15.5 

1.2 

40.4 

15.0 

-

5.8 

2.2 

16.3 

-

5.7 

32.5 

-

8.0 

13.1 

13.9 

-

234.9 

8.66 

2,034.3 

Q2/97 

-

12.0 

20.3 

31.2 

9.8 

21.9 

1.3 

44.8 

13.5 

-

7.7 

4.8 

14.7 

-

5.9 

43.6 

-

9.7 

11.5 

13.0 

-

265.7 

8.63 

2,291.6 

Q3/97 

-

10.2 

19.3 

31.9 

9.1 

24.8 

1.4 

58.5 

12.0 

0.4 

4.4 

10.0 

13.2 

0.1 

6.4 

38.5 

-

11.1 

12.3 

13.0 

6.8 

283.2 

8.07 

2,283.8 

Q4/97 

-

10.8 

19.3 

31.1 

9.5 

23.6 

1.6 

73.6 

9.0 

0.8 

3.7 

14.0 

13.1 

0.2 

7.0 

35.7 

-

14.5 

13.8 

14.0 

7.5 

302.8 

7.97 

2,411.6 

1997 

-

43.5 

82.0 

116.7 

37.5 

85.8 

5.5 

217.3 

49.5 

1.2 

21.5 

31.0 

57.4 

0.3 

25.1 

150.2 

-

43.2 

50.6 

53.9 

14.3 

1,086.6 

8.30 

9,021.4 

Ql/98 

-

11.3 

13.9 

29.2 

9.9 

23.3 

1.5 

85.0 

8.5 

1.2 

0.5 

14.7 

13.1 

8.5 

7.7 

35.6 

-

18.6 

15.4 

10.5 

8.7 

317.0 

7.88 

2,498.3 

Q2/98 

-

10.1 

12.9 

28.0 

10.0 

22.1 

1.7 

90.1 

8.5 

1.7 

-

15.2 

13.1 

9.9 

7.9 

36.3 

-

22.3 

16.7 

8.4 

10.7 

325.4 

7.77 

2,528.0 

Q3/98 

-

10.1 

11.7 

26.1 

9.8 

21.2 

1.8 

91.7 

7.5 

2.5 

-

16.2 

11.3 

11.1 

8.1 

31.0 

-

24.9 

17.9 

6.3 

12.6 

321.8 

7.72 

2,484.1 

Source: Dataqueat (August 1997) 
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Table 3-5 
Quarterly Shipments of x8/916Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped) 

© 
CD 
CO 

o 

.O 
c: 
CD 
</} 

C/> 
CD 
T3 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

-

7.4 

5.6 

1.2 

5.7 

1.5 

1.4 

1.0 

4.2 

-

-

-

14.6 

-

0.3 

5.8 

-

1.0 

6.4 

2.0 

1.3 

59.4 

9.00 

534.6 

Q2/97 

-

8.4 

4.9 

2.4 

7.1 

3.1 

1.6 

1.1 

3.8 

-

-

-

19.3 

-

0.3 

11.2 

-

1.2 

6.9 

1.1 

1.8 

74.1 

8.86 

656.8 

Q3/97 

-

12.8 

5.3 

4.6 

8.9 

3.7 

1.7 

1.5 

3.1 

-

-

-

25.5 

0.2 

0.3 

8.3 

-

1.7 

7.8 

0.9 

1.3 

87.4 

8.11 

708.8 

Q4/97 

-

13.5 

5.3 

4.4 

9.5 

3.5 

1.9 

1.8 

2.3 

-

-

-

25.3 

0.3 

0.4 

7.7 

-

2.9 

9.2 

0.9 

1.5 

90.3 

8.01 

723.4 

1997 

-

42.0 

21.0 

12.6 

31.3 

11.8 

6.6 

5.4 

13.4 

-

-

-

84.7 

0.4 

1.3 

32.9 

-

6.8 

30.3 

4.8 

5.9 

311.2 

8.43 

2,623.5 

Ql/98 

-

13.5 

5.9 

4.7 

9.9 

3.5 

2.0 

2.1 

2.3 

-

-

1.4 

22.5 

2.1 

0.2 

7.5 

-

3.7 

10.3 

0.6 

1.7 

94.0 

7.92 

744.9 

Q2/98 

-

12.0 

6.6 

5.0 

10.0 

3.3 

2.3 

2.3 

2.3 

0.1 

-

3.2 

22.5 

2.5 

0.1 

7.5 

-

4.5 

11.1 

0.6 

2.2 

98.1 

7.80 

765.0 

Q3/98 

-

12.0 

6.9 

5.1 

9.8 

3.1 

2.5 

2.3 

2.1 

0.2 

-

5.8 

22.7 

2.8 

0.1 

6.3 

-

5.0 

11.9 

0.4 

2.6 

101.5 

7.75 

786.3 

Source: Dataquest (August 1997) 
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Table 3-6 
Quarterly Shipments of xl6/18 16Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped 

C/3 
CD 

X 3 

Alliance Semiconciuctor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

0.1 

3.2 

9.6 

17.2 

2.7 

19.9 

2.4 

9.1 

9.6 

0.1 

0.2 

-

11.2 

1.7 

1.1 

19.7 

-

7.0 

12.4 

8.3 

5.2 

140.7 

8.77 

1,234.2 

Q2/97 

0.2 

3.6 

8.4 

14.4 

3.3 

13.5 

2.6 

10.1 

8.6 

0.3 

0.3 

-

11.0 

2.5 

1.1 

11.2 

-

8.0 

18.0 

6.5 

7.2 

130.8 

8.89 

1,163.0 

Q3/97 

0.7 

2.6 

9.1 

9.1 

3.7 

8.5 

2.8 

13.2 

8.2 

0.5 

0.4 

-

9.8 

5.0 

1.0 

8.3 

-

8.9 

19.2 

6.5 

4.9 

122.2 

8.54 

1,043.9 

Q4/97 

1.4 

2.7 

9.1 

8.9 

4.7 

8.1 

3.1 

16.6 

6.1 

1.2 

0.3 

-

9.7 

8.9 

1.1 

7.7 

-

11.6 

20.7 

6.5 

5.5 

133.8 

8.40 

1,123.8 

1997 

2.3 

12.0 

36.2 

49.6 

14.4 

50.0 

10.9 

48.9 

32.5 

2.1 

1.3 

-

41.8 

18.1 

4.2 

46.8 

-

35.5 

70.3 

27.8 

22.9 

527.5 

8.65 

4,564.9 

Ql/98 

2.1 

2.2 

12.2 

7.8 

5.0 

7.8 

3.3 

19.1 

6.7 

1.3 

-

-

9.0 

3.2 

0.9 

6.9 

-

14.8 

23.1 

8.4 

5.0 

138.6 

8.14 

1,129.0 

Q2/98 

2.9 

1.9 

12.5 

7.0 

5.0 

7.2 

3.5 

20.3 

6.7 

1.3 

-

-

9.0 

4.1 

0.8 

6.3 

-

17.8 

25.1 

10.5 

4.7 

146.5 

7.98 

1,168.8 

Q3/98 

3.7 

1.4 

10.8 

6.1 

4.9 

6.7 

3.9 

20.6 

5.9 

1.4 

-

-

7.6 

4.6 

0.6 

4.7 

19.9 

26.8 

10.1 

4.0 

143.6 

7.91 

1,136.2 

Source: Dataqueat (August 1997) 
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Table 3-7 
Quarterly Shipments of x32/3616Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

0.8 0.9 1.1 2.7 1.3 1.3 

0.8 

8.66 

6.6 

0.9 

8.63 

7.5 

1.1 

8.07 

8.7 

2.7 

- 8.41 

- 22.7 

1.3 

7.88 

9.9 

1.3 

7.77 

9.8 

Source: Dataquest (August 1997) 
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Table 3-8 
Quarterly Shipments of Fast Page Mode 16Mb DRAM to the World, Ql/97-1999 (Millions of Unit 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelet^pnics 

LG St;micon 

Matsusliita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya TechndliE^ 

NEC 
Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstrumQH)^' 

Toshiba 

Vanguard 

All Companies 

Ql/97 

-

2.1 

4.0 

4.1 

2.6 

1.8 

2.8 

6.6 

4.5 

-

1.8 

-

-

0.7 

3.8 

5.8 

-

4.0 

5.3 

0.8 

-

50.6 

Q2/97 

-

2.4 

2.5 

4.8 

2.0 

1.9 

1.6 

5.6 

2.7 

-

1.2 

-

-

0.8 

2.3 

6.6 

-

3.8 

3.8 

0.4 

-

42.4 

Q3/97 

-

2.6 

1.8 

4.6 

1.1 

1.9 

1.0 

5.1 

1.2 

-

0.5 

-

-

1.6 

0.8 

5.5 

-

3.3 

4.1 

0.4 

-

35.2 

Q4/97 

-

2.7 

1.8 

4.4 

1.2 

1.8 

1.1 

5.5 

0.9 

-

4.0 

-

-

2.8 

0.9 

5.1 

-

2.9 

4.6 

0.4 

-

40.0 

1997 

-

9.8 

10.0 

17.9 

6.9 

7.4 

6.4 

22.8 

9.3 

-

7.5 

-

-

5.8 

7.7 

23.0 

-

13.9 

17.8 

2.1 

-

168.2 

Ql/98 

-

2.7 

1.0 

3.6 

1.2 

1.7 

0.5 

5.3 

0.9 

-

-

-

-

2.8 

0.4 

4.4 

-

3.7 

5.1 

0.4 

-

33.9 

Q2/98 

-

2.4 

1.0 

3.0 

1.3 

1.6 

0.4 

5.6 

1.4 

-

-

-

-

1.6 

0.5 

3.8 

-

4.5 

5.6 

0.4 

-

33.0 

Q3/ 

2 

0 

2 

1 

1 

0 

5 

1 

1 

0 

2 

5 

6 

0 

31 

Source: Dataquest (August 1997) 
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Table 3-9 
Quarterly Shipments of Extended Data Out 16Mb DRAM to the World, Ql/97-1999 (Millions of U 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microeled3fe*iiGjs 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Institj^Eit^ti? 

Toshiba 

Vanguard 

All Compani^ 

Ql/97 

0.1 

8.4 

28.8 

34.0 

12.3 

31.0 

2.8 

40.4 

18.0 

0.1 

3.6 

2.2 

15.1 

1.0 

3.5 

40.6 

-

11.1 

24.9 

22.0 

6.5 

306.2 

Q2/97 

0.2 

9.6 

23.8 

38.4 

14.7 

32.3 

4.2 

44.8 

16.2 

0.3 

5.6 

4.8 

18.4 

1.8 

4.9 

46.2 

-

13.2 

26.7 

17.9 

9.0 

333.1 

Q3/97 

0.7 

5.1 

22.8 

31.9 

16.3 

27.0 

5.1 

56.3 

14.4 

0.7 

3.4 

10.0 

17.2 

3.7 

6.3 

36.9 

-

14.2 

22.5 

16.8 

12.4 

323.4 

Q4/97 

1.4 

5.4 

22.8 

31.1 

16.6 

25.7 

5.7 

66.2 

10.8 

1.6 

-

14.0 

17.0 

6.5 

7.0 

34.2 

-

17.4 

23.0 

16.8 

13.8 

337.0 

1997 

2.3 

28.5 

98.1 

135.4 

59.9 

116.0 

17.8 

207.7 

59.4 

2.7 

12.6 

31.0 

67.6 

13.0 

21.6 

157.8 

-

55.9 

97.1 

73.6 

41.6 

1,299.6 

Ql/98 

2.1 

5.4 

15.5 

23.5 

16.1 

20.2 

5.1 

65.9 

9.0 

1.8 

0.5 

14.7 

6.8 

10.9 

6.1 

26.9 

-

18.6 

25.7 

12.2 

13.1 

300.0 

Q2/98 

2.9 

4.8 

12.2 

17.0 

15.1 

14.3 

5.6 

65.3 

6.7 

2.0 

-

15.2 

6.8 

12.0 

5.9 

20.3 

-

20.0 

27.9 

10.1 

13.2 

277.1 

Q3/9 

3 

4 

6 

10 

13 

9 

5 

55 

4 

2 

16 

4 

6 

5 

11 

19 

29 

5 

12 

227 

Source: Dataquest (August 1997) 
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Table 3-10 
Quarterly Shipments of Synchronous 16Mb DRAM to the World, Ql/97-1999 (Millions of Units S 

@ 
CD 
CD 
-~J 

O 
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(u 
S3 
CO 
c/> 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/98 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolp^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Si em ens 

Texas Instruments 

Toshuba 

Vanguard 

All Companies 

Source: Dataquest (August 1997) 

10.5 

7.2 

2.9 

2.6 

3.7 

3.5 

7.5 

0.6 

21.5 

0.3 

11.6 

12.0 

8.8 

4.8 

3.4 

3.9 

0.2 

5.6 

8.1 

1.2 

18.4 

0.5 

13.2 

17.9 

10.5 

9.1 

4.3 

7.4 

0.3 

11.7 

8.4 

0.2 

1.0 

22.1 

0.9 

12.7 

18.9 

10.5 

8.9 

5.9 

7.0 

0.4 

20.2 

6.3 

0.4 

59.3 
37.0 

25.7 

16.3 

22.0 

0.9 

41.1 

30.3 

0.6 

2.8 

21.9 83.9 

1.0 

11.7 

2.7 

49.2 

18.9 

16.5 

14.6 

7.4 

11.6 

1.7 

35.1 

8.1 

0.7 

1.4 

31.5 

0.1 

2.3 

18.8 

16.8 

19.8 

20.0 

8.8 

15.4 

2.0 

41.7 

9.9 

1.1 

3.2 

31.5 

2.8 

2.6 

26.0 

16.8 

22.5 

24.2 

9.8 

19.0 

2.6 

53.9 

10.1 

1.7 

5.8 

29.4 

10.5 

2.9 

27.9 

0.8 

5.3 

2.5 

-

80.6 

1.9 

7.6 

3.2 

-

92.8 

4.4 

14.3 

4.3 

0.7 

130.0 

8.7 

18.4 

4.3 

0.7 

145.3 

15.7 

45.7 

14.4 

1.4 

448.7 

14.8 

20.6 

8.4 

2.3 

214.8 

20.0 

22.3 

10.5 

4.4 

258.8 

24.9 

23.8 

12.6 

6.7 

305.1 
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Table 3-11 
Quarterly Shipments of Next-Generation 16Mb DRAM to the World, Ql/97-1999 (Millions of Un 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microeledl^fflnii^ 

LG Semicon 

Matsushita 

Micron TechnGlogl|r' 

Mitsubislii 

Mose] Vitelic 

Motorola 

Nan Ya Techn0l€>|^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

AH Companies 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

0.4 0.4 0.7 0.7 2.2 6,8 0.8 

6.5 9.2 9.8 9.7 35.2 6.8 6.8 

6.8 9.6 10.5 10.4 37.4 7.5 7.6 

Source: Dataquest (August 1997) 
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Table 3-12 
Quarterly Shipments of Display DRAM 16Mb DRAM to the World, Ql/97-1999 (Millions of Unit 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Sem icon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya TechnoiDgif 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

0.2 0.3 

0.2 0.3 

Source: Dataquest (August 1997) 



• Chapter 4 

Production Statistics of 64Mb DRAM 
This chapter provides estimates of 64Mb DRAM quarterly urut shipments 
by supplier. Tables show a summary for 64Mb (see Table 4-1) and total 
64Mb shipments (see Table 4-2). Subsequent tables show shipments by 
organization (x4, x8/9, x64/18, and 32/36, in Tables 4-3 through 4-6) and 
by technology (fast page mode, extended data out, synchronous, and next 
generation, in Tables 4-7 through 4-10). Dataquest collects data through 
quarterly supplier surveys. These tables represent 64Mb DRAM unit ship­
ments of each company's brand-name parts. For example, if one company 
produces DRA,Ms for another company under a foundry agreement, 
Dataquest counts the product as shipments from the company that pur­
chased the product to ship under its brand name. This avoids the problem 
of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 64Mb DRAM. Average selling prices for each device come from 
Dataquest's Semiconductor Supply and Pricing Worldwide program, as 
well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives demand from a units-per-system analysis detailed in 
Chapter 5. 

I What Has Changed since the Previous Report 

I 

Dataquest's outlook calls for 64Mb oversupply through third quarter 
(versus the last quarter's expectation of a fragile supply/demand balance). 
For 1997, the key applicatioris wUl be workstations and notebook PCs, 
whUe, in 1998, desktop PCs should emerge as a mainstream application. 

The 1997 and 1998 forecast for 64Mb DRAM supply remains consistent 
with prior expectations. For the full year 1997, the worldwide supply fore­
cast of 64Mb parts calls for 0.092 billion units. For 1998, Dataquest expects 
worldwide supply of 64Mb DRAM to total 0.36 billion units (while the 
prior forecast called for 0.35 biUion units). 

The expectation for 64Mb DRAM demand, however, has been decreased 
for 1997. This stems from the near-term inability of 64Mb suppliers to sup­
ply the wider-configuration DRAM (for example, xl6, x32) that meets PC 
"granularity" requirements. The 1998 demand forecast remains consistent 
with last quarter's expectation. 

For 1997, the worldwide demand forecast of 64Mb devices now calls for 
0.086 billion units (versus 0.09 billion units in the prior forecast). The third 
quarter 1997 demand outlook for 64Mb parts remains consistent with 
prior expectations of just over 25 million units. For fourth quarter 1997, 
64Mb DRAM demand has been decreased to 39 million units (versus the 
prior expectation of 44 million units). For 1998, Dataquest expects world­
wide demand for 64Mb DRAM to total 0.35 billion units (while the prior 
forecast called for 0.34 bUlion units). 

DS0R-WW-MS-97Q2 ©1997 Dataquest 31 
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Under current market conditions, the 64Mb market will not move into 
supply/demand balance till the end of 1998. The supply/demand equa­
tion should tighten during 100-MHz SDRAM production migration to the 
0.25-micron process. The production rate of 100-MHz SDRAM will accel­
erate at that time, but so will demand, causing the supply/demand bal­
ance to tighten by the end of 1998. 

Dataquest has revised the tables for this chapter. Table 4-1 is now a sum­
mary of 16Mb DRAM (formerly Table 4-7). Table 4-2 contains data by ven­
dor for total 4Mb (the former Table 4-1). Dataquest has also included detail 
by vendor for common DRAM architectures—segmented into fast page 
mode, extended data out, synchronous, next-generation (including Ram­
bus), and display architectures. This report no longer contains the "wide-
bit ratio" tables. 

High and Low Ranges of the 64Mb DRAM Supply Forecast 

The High Side Estimate 
For 1997, 64Mb supply could be about 7 percent higher than Dataquest's 
current forecast, which means a 1997 high-side forecast of fewer than 
100 million units. The 64Mb upside potential this year is somewhat 
constrained because suppliers face a challenge to rapidly improve 
64Mb yields, which are far lower than 16Mb yields. 

By contrast, the 64Mb DRAM upside potential for 1998 is higher, should 
suppliers significantly iinprove 64Mb yields by early 1998. For 1998, 
64Mb supply might be 20 percent higher than the current forecast, which 
means a 1998 high-side forecast of nearly 430 million units. 

The Low Side Estimate 
The 1997 downside potential to 64Mb DRAM supply is somewhat steeper 
than the upside potential because 64Mb yields might prove quite low this 
year. For 1997,64Mb supply might be more than 15 percent lower than the 
current forecast, which means a 1997 low-side forecast of less than 80 mil­
lion units. 

The 64Mb yields should improve considerably during 1998. Concerns 
remain, however, about the 64Mb transition. On the low side, the 1998 
supply of 64Mb DRAM might be about 15 percent lower than the current 
forecast, which means a low-side estimate of 300 million units. 

DSDR-WW-iVIS-97Q2 ©1997 Dataquest September 1,1997 
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Table 4-1 
64Mb DRAM Supply/Demand Sxmimary, Ql/97-1999 (Millions of Units) 

Total Revenue (U.S.$M) 

Total Units Shipped 

Total Units Demanded 

Sufficiency (%) 

All Configurations 

xl 

x4 

x8/9 

X16/18 

X32/36 

All Interfaces 

Fast Page Mode 

Extended Data Out 

Synchronous 

Next-Generation 

Display 

Ql/97 

697.5 

9.3 

8,1 

114,64 

9,3 

4.8 

2.9 

1.6 

-

9.3 

-

7.7 

1.5 

-

-

Q2/97 

918.5 

16.2 

U.7 

110,20 

16.2 

8.3 

5.2 

2.6 

-

16.2 

-

12.8 

3.3 

-

-

Q3/97 

1,271 A 

26.2 

24.7 

105.77 

26,2 

13.8 

8.3 

4.0 

-

26.2 

-

19.3 

6.7 

0.1 

-

Q4/97 

1,736,1 

39,8 

38.9 

102.21 

39.8 

20.8 

12.4 

6.5 

-

39.8 

0.1 

29.4 

10.1 

0.1 

-

1997 

4,623,5 

91,4 

86.4 

105,75 

91,4 

47.8 

28.8 

14.6 

0.1 

91.4 

0.2 

69.3 

21.7 

0.2 

-

Ql/98 

2,046.3 

53.1 

49.7 

106.76 

53.1 

24.6 

16.4 

11.6 

0.6 

53.1 

0.1 

33.3 

19.4 

0.3 

-

Q2/98 

2,849.6 

75.1 

69.5 

108.14 

75.1 

32.7 

22.6 

18.4 

1.4 

75.1 

0.2 

38.8 

35.5 

0.6 

-

Q3/98 

3,523.1 

100.9 

97.0 

104.03 

100.9 

40.6 

30.2 

27.6 

2.5 

100.9 

0.2 

41,3 

58.1 

1.3 

-

Source: Dalaquest (August 1997) 
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Table 4-2 
Quarterly Shipments of All Configiu-ations 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubislii 

Mosel Vitdic 

Motorola 

Nan Ya T e c h n o i ^ . 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstriMriiepltts 

Toshiba 

Vanguard 

All Companies 

Average Selling Price {U.S.$) 

Total Revenue (U.S.$M) 

Total Demand 

Sufficiency (%) 

Source: Dataquest (August 1997) 

Ql/97 

-

0.3 

0.3 

0.3 

0.3 

0.6 

-

0.2 

1.6 

-

-

-

1.9 

-

-

3.2 

" 

0.4 

0.3 

-

9.3 

75.00 

697.5 

8.1 

114.64 

of 64Mb DRAM to the World, Ql/97-1999 (Millions o 

Q2/97 

-

0.5 

0.4 

0.6 

0.3 

0.9 

0.5 

1.8 

-

-

-

3.2 

-

-

6.8 

" 

0.5 

0.7 

-

16.2 

56.88 

918.5 

14.7 

110.20 

Q3/97 

-

0.7 

0.6 

1.0 

0.4 

1.4 

-

0.9 

2.5 

-

-

-

5.6 

-

-

11.2 

0.2 

0.7 

1.0 

-

26.2 

48.62 

1,271.4 

24.7 

105.77 

Q4/97 

-

0.9 

1.0 

3.0 

0.7 

2.3 

-

1.2 

3.2 

0.2 

0.1 

-

9.0 

-

-

14.4 

0.4 

1.4 

2.0 

-

39.8 

43.68 

1,736.1 

38.9 

102.21 

1997 

-

2.4 

2.2 

4.9 

1.7 

5.2 

-

2.8 

9.1 

0.2 

0.1 

-

19.7 

-

-

35.6 

0.6 

3.0 

4.0 

-

91,4 

50.61 

4,623.5 

86.4 

105.75 

Ql/98 

-

1.5 

1.5 

5.4 

1.8 

3.3 

-

1.6 

5.2 

0.6 

0.3 

-

9.9 

-

0.1 

15.4 

0.7 

2.3 

3.5 

-

53.1 

38.54 

2,046.3 

49.7 

106.76 

Q2/98 

-

2.7 

4.0 

8.2 

3.0 

4.5 

0.1 

2.4 

7.5 

1.0 

0.6 

0.1 

13.6 

-

0.3 

18.5 

1.0 

3.2 

4.5 

-

75.1 

37.94 

2,849.6 

69.5 

108.14 

Q3/98 

-

4.3 

6.0 

11.7 

4.7 

6.0 

0.3 

3.3 

10.5 

1.9 

0.6 

0.3 

17.5 

0.1 

0.5 

21.3 

1.5 

4.0 

6.5 

-

100.9 

34.93 

3,523.1 

97.0 

104.03 
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Table 4-4 
Quarterly Shipments of x8/9 64Mb DRAM to the World, Ql/97-1999 (Millions of Units Shipped) 
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CO 
(f> 

C/3 
CD 

• o 
CD 
3 
cr 

Alliance Semiconciuctor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.1 

0.1 

0.1 

0.1 

0.1 

-

-

0.4 

-

-

-

0.4 

-

-

1.3 

-

-

0.3 

0.1 

-

2.9 

75.00 

217.5 

Q2/97 

-

0.1 

0.1 

0.2 

0.1 

0.2 

-

-

0.5 

-

-

-

0.8 

-

' 

1.7 

-

-

0.3 

0.3 

-

5.2 

56.88 

296.9 

Q3/97 

-

0.1 

0.2 

0.3 

0.1 

0.3 

-

-

0.8 

-

-

-

1.4 

-

-

4.5 

' • • 

-

0.4 

0.3 

-

8.3 

48.62 

404.5 

Q4/97 

-

0.1 

0.3 

0.8 

0.2 

0.5 

-

0.2 

1.0 

-

-

-

2.3 

-

-

5.8 

-

0.1 

0.6 

0.6 

-

12.4 

43.68 

540.5 

1997 

-

0.4 

0.6 

1.2 

0.6 

1.0 

-

0.2 

2.6 

-

-

-

4.9 

-

-

14.2 

-

0.2 

1.6 

1.3 

-

28.8 

50.65 

1,459.4 

Ql/98 

-

0.3 

0.6 

1.4 

0.5 

0.8 

-

0.2 

1.5 

0.2 

-

-

2.5 

-

-

6.2 

-

0.2 

0.8 

1.1 

-

16.4 

38.31 

626.4 

Q2/98 

-

0.5 

1.6 

2.2 

0.8 

1.2 

-

0.4 

2.0 

0.4 

-

-

3.4 

-

0.1 

7.4 

-

0.3 

1.0 

1.4 

-

22.6 

37.65 

852.5 

Q3/98 

-

0.9 

2.4 

3.3 

1.2 

1.9 

0.1 

0.5 

2.6 

0.8 

-

-

4.4 

-

0.1 

8.5 

-

0.5 

1.2 

2.0 

-

30.2 

33.55 

1,013.7 

Source: Dataquest (August 1997) 
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Table 4-5 
Quarterly Shipments of xl6/18 64Mb DRAM to the World, Ql/97-1999 (Millions of Units Shippe 

q 
CD 
CO 

o 
Si 
CU 

X l 

C/5 

CD 

3 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

Ql/97 

-

0.2 

-

-

0.1 

-

-

-

-

-

-

-

0.7 

-

-

0.6 

-

-

-

-

-

1.6 

75.00 

120.6 

Q2/97 

-

0.4 

-

-

0.1 

0.1 

-

-

0.1 

-

-

-

1.0 

-

-

0.7 

-

-

0.1 

0.2 

-

2.6 

56.88 

146.1 

Q3/97 

-

0.5 

-

0.1 

0.1 

0.1 

-

-

0,1 

-

-

-

2.0 

-

-

0.6 

-

-

0.1 

0.4 

-

4.0 

48.62 

192.9 

Q4/97 

-

0.6 

-

0.2 

0.2 

0.2 

-

0.1 

0.2 

-

0.1 

-

3.2 

-

-

0.7 

-

-

0.3 

0.8 

-

6.5 

43.68 

283.6 

1997 

-

1.7 

0.1 

0.2 

0.4 

0.5 

-

0.1 

0.4 

-

0.1 

-

6.8 

-

-

2.6 

-

-

0.5 

1.4 

-

14.6 

50.77 

743.2 

Ql/98 

-

0.8 

0.3 

0.3 

0.5 

0.3 

-

0.2 

0.8 

0.1 

0.2 

-

5.1 

-

-

0.8 

-

0.1 

0.6 

1.6 

-

11.6 

39.40 

455.8 

Q2/98 

-

1.5 

1.0 

0.4 

1.1 

0.3 

-

0.4 

1.5 

0.2 

0.3 

0.1 

7.5 

-

-

0.9 

-

0.2 

1.0 

2.0 

-

18.4 

38.85 

713.4 

Q3/98 

-

2.4 

1.5 

0.6 

1.6 

0.4 

-

0.7 

2.6 

0.6 

0.3 

0.3 

10.5 

-

0.1 

1.1 

-

0.4 

1.4 

3.3 

-

27.6 

38.60 

1,064.5 

Souroe: Dataquesi (August 1997) 
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Table 4-6 
Quarterly Shipments of x32/36 64Mb DRAM to the World, Ql/97-1999 (Millions of Units Shippe 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q3/9 

@ 
CD 
CO 
-vl 

o 
K. 
(U 

X 3 

c 
CD 
V> 

CO 

3 
CT 

CO 
CO 
•~-J 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vi telle 

Motorola 

Nan Ya Technqlo^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

Average Selling Price (U.S.$) 

Total Revenue (U.S.$M) 

0.1 0.3 0.5 0 

0.1 0 

0.1 0 

0.1 0.2 0 

0.2 0.5 

56.88 

1.4 

0.1 

48.62 43.68 48.47 

1.7 2.0 5.1 

0.6 

38.31 

22.8 

0 

1.4 2 

37.65 33.5 

51.8 83 

Source: Dataquest (August 1997) 
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Table 4-7 
Quarterly Shipments of Fast Page Mode 64Mb DRAM to the World, Ql/97-1999 (Millions of Uni 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectpanlcg 

LG Semicon 

Matsusliita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technsde^ 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instttirfttsii^ 

Toshiba 

Vanguard 

All Companies 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.2 0.1 0.2 

Sourc»: Dataquest (August 1997) 
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Table 4-8 
Quarterly Shipments of Extended Data Out 64Mb DRAM to the World, Ql/97-1999 (Millions of U 

Alliance Semiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technol^gjr 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstmrftiSĵ tiS;-

Toshiba 

Vanguard 

All Compaf^e^ 

Ql/97 

-

-

0.3 

0.3 

0.3 

0.5 

-

0.2 

1.6 

-

-

-

1.3 

-

-

2.7 

-

-

0.3 

0.3 

-

7,7 

Q2/97 

-

-

0.4 

0.5 

0.2 

0.7 

-

0.5 

1.8 

-

-

-

1.8 

-

-

5.8 

-

-

0.4 

0.7 

-

12.8 

Q3/97 

-

-

0.6 

0.9 

0.3 

1.0 

-

0.9 

2.5 

-

-

-

3.1 

-

-

8.4 

-

0.2 

0.6 

1.0 

-

19.3 

Q4/97 

-

-

0.9 

2.6 

0.5 

1.7 

-

1.1 

3.2 

0.2 

0.1 

-

5.0 

-

-

10.8 

-

0.4 

1.1 

1.9 

-

29.4 

1997 

-

-

2.1 

4.2 

1.3 

4.0 

-

2.7 

9.1 

0.2 

0.1 

-

11.1 

-

-

27.7 

-

0.5 

2.3 

3.9 

-

69.3 

Ql/98 

-

-

1.4 

3.7 

1.2 

1.9 

-

1.4 

4.9 

0.5 

0.2 

-

3.0 

-

0.1 

9.4 

-

0.6 

1.7 

3.2 

-

33.3 

Q2/98 

-

-

2.8 

4.3 

1.9 

1.9 

0.1 

1.9 

6.8 

0.8 

0.5 

-

2.7 

-

0.2 

8.8 

-

0.8 

2.3 

3.2 

-

38.8 

Q3 

Source: Dataquest (August 1997) 
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Table 4-9 
Quarterly Shipments of Synchronous 64Mb DRAM to the World, Ql/97-1999 (Millions of Units 

© 
« i . 
CO 
CD 

o 
K. 
(U .a 

Crt 

CD 

3 
CT 
CD 

Alliance Semi conductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Microdeclip6ra# 

LG Semi con 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas instrumeiS^ 

Toshiba 

Vanguard 

Ail Companies 

Ql/97 

-

0.3 

-

-

-

0.1 

-

-

-

-

-

-

0.6 

-

-

0.5 

-

-

-

-

-
1.5 

Q2/97 

-

0.5 

-

0.1 

-

0.1 

-

-

-

-

-

-

1.4 

-

-

1.0 

-

-

0.1 

-

-

3.3 

Q3/97 

-

0.7 

-

0.2 

0.1 

0.3 

-

-

-

-

-

-

2.5 

-

-

2.8 

-

-

0.1 

-

-
6.7 

Q4/97 

-

0.9 

-

0.5 

0.2 

0.5 

-

0.1 

-

-

-

-

4.1 

-

-

3.6 

-

-

0.3 

0.1 

-

10.1 

1997 

-

2.4 

0.1 

0.7 

0.3 

0.9 

-

0.1 

-

-

-

-

8.6 

-

-

7.9 

-

-

0.5 

0.1 

-
21.7 

Ql/98 

-

1.5 

0.2 

1.7 

0.5 

1.1 

-

0.2 

0.3 

0.1 

-

-

6.9 

-

-

6.0 

-

0.1 

0.5 

0.4 

-
19.4 

Q2/98 

-

2.7 

1.2 

3.9 

1.1 

2.0 

-

0.5 

0.8 

0.3 

0.1 

0.1 

10.9 

-

-

9.7 

-

0.2 

0.8 

1.4 

-
35.5 

Q3 

Source: Dataquest (August 1997) 
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Table 4-10 
Quarterly Shipments of Next-Generation 64Mb DRAM to the World, Ql/97-1999 (Millions of Un 

Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 Q2/98 Q 

© 
CO 
CO 
•~J 

CD 

AllianceSemiconductor 

Fujitsu 

Hitachi 

Hyundai 

IBM Mi creel e c ^ n l c s 

LG Semi con 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technoljegjf-

NEC 

Nippon Steel 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 

All Companies 

0.1 0.1 0.2 0.3 0.6 

0-1 0.1 0.2 0.3 0.6 

CO 

CD 

3 
a-

Source: Dataquest (August 1997) 
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I Chapter 5 

Consumption of DRAMs by Application, 
This chapter provides details of Dataquest's DRAM demand analysis. 
Quarterly DRAM demand figures are derived from Dataquest's electronic 
equipment forecast generated by the Semiconductor Application Markets 
Worldwide program, as well as forecasts from Dataquest's Computer 
Systems and Peripherals group and Telecommunications group. 

Table 5-1 shows the quarterly electronic equipment production forecast 
(the system forecast). Table 5-2 provides Dataquest's estimate of DRAM 
megabyte consumption for each type of system. Dataquest calls this 
"megabytes per system." Table 5-3 shows the number of bits of memory 
required by the entire market (the system forecasts times DRAM usage) 
and the memory module market. Table 5-4 provides DRAM demand for 
each application by DRAM density, as well as total supply and demand by 
density and sufficiency in millions of 16Mb equivalent units. 

What Has Changed since the Previous Report 

I 

Dataquest has revised the systems forecasts contained in Table 5-1. The 
key PC forecast shows undramatic changes for 1997 and 1998 (versus the 
forecast in last quarter's report). 

Dataquest has increased somewhat the estimated number of DRAM 
megabytes contained in PCs as shipped from the PC factory and as 
upgraded following shipment from the PC factory. 

Dataquest has updated the application segments by which it used to 
ar\alyze DRAM demand. Replacing Chapter 6 (the PC forecast by micro­
processor) is a matrix within the PC portion of Chapter 5. The new PC 
section divides PCs into servers, mobile PCs, and desk PCs. Each division 
also contains detail by microprocessor category (486 and below, 586, 686 
and future, and others). Dataquest believes this new segmentation pro­
vides a better analysis of PC DRAM demand. 

Dataquest has also eliminated the detail subsections of video games. Only 
one subsegment (32-bit and up/RISC games) possessed appreciable 
DRAM content. 

Dataquest has eliminated the figures associated with Chapter 5 because 
they presented data identical to that presented in Chapters 2 through 5. 

DSDR-WW-MS-97Q2 ©1997 Dataquest 43 
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Table 5-2 
High-Volume Electronic Equipment Unit Production Forecast, Ql/97-1999 (Megabytes per Syste 
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CD 
CD 
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CD 
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C/5 
CD 
• o 
f-*-
CD 

3 
CD-
CD 

Supercomputers 

Mainframes 

Mid range 

Workstations 

Personal Computers 

Server PCs 

486 and Beiow Server PCs 

5S6 Server PCs 

586 and Future Server PCs 

Other Server PCs 

Mobile PCs 

486 and Below Mobile PCs 

586 Mobile PCs 

686 and Future Mobile PCs 

Other Mobile PCs 

Desk PCs 

486 and Below Desk PCs 

586 Desk PCs 

686 and Future Desk PCs 

Otiier Desk PCs 

Additional Motherboards 

Memory Modules 

Data Storage Devices 

Printers 

Facsimiles 

Telephone Answering Machines 

Routers/Internetworking 

Industrial Applications 

DVD Players 

Ql/97 

3,379.2 

2,539.5 

184.0 

84.2 

27.5 

61.5 

42.0 

58.8 

72.0 

58.8 

15.1 

13.1 

15.1 

17.0 

15.5 

29.3 

21.6 

29.6 

27.7 

28.2 

25.0 

12.0 

0.2 

3.7 

2.0 

2.0 

5.5 

9.3 

2.1 

Q2/97 

4,300.8 

3,010.6 

204.8 

94.4 

28.1 

68.7 

47.0 

65.4 

77.0 

65.4 

16.3 

13.1 

16.3 

20.0 

17.0 

29.6 

25.0 

29.8 

28.6 

28.9 

28.2 

12.9 

0.2 

3.8 

2.1 

2.1 

5.7 

9.9 

3.5 

Q3/97 

4,321.3 

3,215,4 

233.6 

103.0 

29.8 

76.1 

-
72.0 

82.7 

72,0 

17.9 

14.2 

17.8 

21.8 

20.0 

31.4 

26.4 

31.3 

31.7 

31.0 

28.9 

14.4 

0.3 

3.9 

2.3 

2.2 

5.9 

10.5 

3.9 

Q4/97 

4,403.2 

3,317.8 

256.0 

110.4 

31.0 

82.4 

-

77,0 

88.2 

77.0 

20.9 

15.5 

20.8 

23.0 

21.8 

31.7 

-
31,4 

32.1 

33.4 

30.2 

14.5 

0.3 

4.0 

2.4 

2.3 

6.0 

11.2 

4.2 

1997 

4,104.7 

3,016.6 

220.8 

98.3 

29.2 

73.4 

42.8 

68.2 

82.7 

69.5 

17.8 

13.4 

17.7 

22.7 

19.0 

30.6 

23.0 

30.5 

31.0 

30.6 

28.0 

13.5 

0.2 

3.9 

2.2 

2.2 

5.8 

10.3 

3.8 

Ql/98 

4,567.0 

3,604.5 

310.4 

118.4 

33.7 

88.7 

-" 
82.7 

92.8 

82.7 

22.4 

17.0 

22.1 

25.5 

23.0 

34.7 

-
33.5 

36.1 

35.2 

33.5 

16.9 

0.4 

4.2 

2.6 

2.4 

6.3 

12.9 

4.6 

Q2/98 

4,976.6 

3,850,2 

348.8 

126.4 

36.1 

93.1 

-
88.2 

95.8 

88,2 

24.2 

-
23.5 

28.6 

25.5 

37.2 

-
35.4 

38.6 

37.0 

37.4 

18.3 

0.4 

4.4 

2.6 

2.5 

6.5 

14.0 

5.2 

Q 

5,5 

4,0 

3 

1 

CD 
CD 
- J 
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Table 5-2 (Continued) 
High-Volxmie Electronic Equipment Unit Production Forecast, Ql/97-1999 (Megabytes per Syste 

Set-Top Boxes 

Video Games 

Other Applications 

All Applications 

PCs + Aftermarket Module M^§^>yt^ifptaf System 

Ql/97 

2.0 

4.4 

-

8.3 

39.5 

Q2/97 

2.2 

4.9 

-

8.8 

41.7 

Q3/97 

2.2 

5.0 

-

9.5 

44.3 

Q4/97 

2.3 

5.2 

-

10.3 

44.0 

1997 

2.2 

4.9 

-

9,3 

42.5 

Ql/98 

2.5 

5.4 

-

10.8 

51.6 

Q2/98 

2.7 

5.6 

-

11.6 

558 

Q3 

Source: Dataquest (August 1997) 
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Table 5-3 
High-Volume Electronic Equipment Unit Production Forecast, Ql/97-1999 (Thousands of Megab 

CO 
CD 

Sup ercomp u lers 

Mainframes 

Mid range 

Worksta lions 

Personal Computers 

Server PCs 

486 and tlelow Server PCs 

586 Server PCs 

686 and Initure Server I'Cs 

Other Server PCs 

Mobile PCs 

486 and Below Mobile PCs 

586 Mobile PCs 

686 and I'uture Mobile PCs; 

Otber Mobile PCs 

Desk PCs 

486aHd Below Desk PCs 

586 Desk K.s 

686 iind Puture Desk PCs 

Other De«k PCs 

Addilional Motherboards 

Memory Modules 

Data Storage Devices 

Printers 

Facsimiles 

Telephone Answering Macliines 

R oo ters /1 nternet working 

industrial Applications 

DVD Players 

Set-Top Boxes 

Video Games 

Other Applications 

All Applications 

Ql/97 

1,926.1 

5,180.6 

37,381.4 

15,326.5 

515,074.6 

20,744.7 

20.6 

15,306.5 

5,022.6 

395.0 

47,998.3 

634.2 

45,530.9 

6.2 

1,827.0 

446,331.6 

1,832.4 

381,901.4 

38,807.6 

23,790.2 

73,742.6 

268,920.0 

7,045.3 

41,566.6 

5,148.8 

14,080.1 

1,504.7 

8,350.9 

369.7 

9,862.4 

19,424.9 

-
1,024,905.4 

Q2/97 

2,451.5 

6,081.3 

43,376.6 

17,907.6 

542,803.7 

25,198.2 

4.5 

16,564.8 

8,104.7 

524.3 

54,329.6 

354.4 

51,721.5 

58.8 

2,195.0 

463,275.9 

1,346.9 

373,884.0 

60,703.5 

27,341.4 

77,537.2 

301,682.0 

9,712.6 

45,353.8 

5,554.5 

14,967.3 

1,662.5 

9,160.8 

1,236.6 

10,994.7 

22,644.9 

-
1,113,127.5 

Q3/97 

2,506.3 

6,398.6 

51,497.1 

19,546.6 

627,846.6 

29,261.5 

-
16,572.0 

12,036.3 

653.3 

66,523.7 

161.4 

62,287.9 

902.5 

3,171.8 

532,061.4 

114.1 

376,397.9 

121,992.3 

33,557.1 

76,902.2 

347,507.7 

13,331.2 

48,193.5 

6,065.2 

15,642.1 

1,838.9 

9,811.4 

1,863.9 

11,549.4 

23,952.5 

-
1,264,453.2 

Q4/97 

2,597.9 

6,502.8 

58,647.0 

21,780.5 

777,799.0 

42,625.8 

-
19,737.5 

22,029.8 

858.5 

87,124.7 

77.6 

79374.0 

3,243.8 

3,929.3 

648,048.5 

-
379,190.3 

230,745.1 

38,113.2 

77,848.7 

362342.6 

16,414.7 

51381.3 

6,449.0 

16,165.3 

2,023.0 

10,764.5 

2,993.3 

12,773.1 

26,086.6 

-
1,453,569.4 

1997 

9,4813 

24,163.3 

190,902.2 

74361.1 

2,463324.0 

117330.2 

25.1 

68,180.7 

47,193.3 

2,431.2 

255,976.3 

1,227.7 

239,4143 

4,2113 

11,123.1 

2,089,717.4 

3,293.4 

1311373.7 

452,248.5 

122301.9 

306,030.7 

1,280,952.3 

46303.9 

186,995.2 

23,217.5 

6O354.9 

7,029.0 

38,087.7 

6,463.5 

45,179.5 

92,108.8 

-
4,856,055.4 

QV98 

2,785.9 

6,920.6 

71361.0 

21,439.3 

734,959.6 

37,940.3 

-
13382.4 

23,454.9 

903.0 

84366.3 

53.4 

71,260.7 

7349.1 

5,203.2 

612,653.0 

-
296325.1 

280,657.9 

35,470.0 

89,781.0 

439,647.6 

19,318.7 

54303.1 

6358.2 

17335.4 

2,359.2 

12349.7 

3398.2 

14324.0 

29,217.7 

-
1327,759.1 

Q2/98 

3,035.8 

7354.0 

83,600.4 

23341.6 

804,7853 

41,605.4 

-
13,2253 

27349.3 

830.7 

94,184.7 

-
76,033.2 

13,457.1 

4,694.4 

668,995.2 

-
269364.6 

357,412.0 

42,018.6 

104324.4 

491,907.7 

23,943.6 

59,174.9 

7,066.9 

18,234.8 

2399.2 

14,219.6 

5,151.1 

16,671.7 

31,6073 

-
1,697318.6 

Q3/98 

3,538.9 

7,463.9 

96,325.4 

25,773.0 

949,613.4 

46,261.9 

-
14,025.5 

31,280.7 

955.7 

119,174.1 

-
85,923.4 

26,065.4 

7,185.3 

784,177.4 

-
248,584.6 

489,360.0 

46,232.8 

112,767.5 

556,706.4 

28,439.1 

63,975.3 

7,860.3 

18,970.5 

2,843.5 

15,070.6 

6,181.3 

17,985.5 

32,985.6 

-
1,946,500,4 

1 

2 

Source: Dataquest (August 1997) 
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Chapter 6 

Worldwide DRAM Wafer Fabrication Plant Production 
Capacity i - ^ - ^ ^ ^ - ^ ^ ^ . - ^ ^ ^ ^ - ^ ^ — 

Chapter 6 provides analysis of DRAM fab capacity. Dataquest uses the 
data in this chapter to test the information provided in the supplier 
surveys. 

Table 6-1 provides the silicon capacity for each production facility in 
square miUimeters of silicon per month. 

Please note that Dataquest does not gather all the displayed production 
information from the manufacturers themselves. Dataquest performs an 
extensive fab survey in the third and fourth quarters of each year and 
updates this periodically through the year with articles from the general 
and trade press. Analyzing fab production could cause some confusion 
when accounting for contract production. Contract production (foundry) 
is production by one company under license from a second company for 
that second company to sell under its brand name. Table 6-1 credits 
capacity used for contract production under foundry, while the shipment 
information in the tables in Chapters 2 through 4 credit shipments by the 
purchaser of that foundry production. Nearly every semiconductor manu­
facturer performs some contract manufacturing. Thus, these analyses 
should not be used to determine any particular company's inventory or 
utilization. 

What Has Changed since the Previous Report 
Dataquest has made relatively minor changes to the fab section contained 
in the report. 

DSDR-WW-I\/IS-97Q2 ©1997 Dataquest 55 
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Table 6-1 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CD 
CD 
-vl 

a 
03 

JCI 

a> 
c/) 

cp 
CO 

3 
o-

CD 
CD 
~ J 

Company 

Dominion 
Semiconductor 

Dominion 
Semiconductor 
Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu Total 

Hitaclii 

Hitachi 

Hitaclii 

Hitaclii 

Fab Name 

Module 1 

Phase 1 

Phase 2 

No. 1 

No. 3 

No. 4-1 

No. 4-2 

No. 2 

No. 3 Phase 1 

No. 3 Phase 2 

No. 2 

Fab 2 

E2 

U2 

Dl 

D3 

City 

Manassas VA 

Nevvton-
Aycliffe 

Newton 
Aycliffe 

Gresham OR 

Isawa-Gun 

Isawa-Gun 

Isawa-Gun 

Kuwana-Gun 

Kuwana-Gun 

Kuwana-Gun 

Gresham OR 

Newton-
Aycliffe 

Landshut 

Irving TX 

Mobara-Slil 

Mobara-Slii 

Countty 

U,S. 

U.K. 

U.K. 

U.S. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

U.K. 

Germany 

U.S. 

Japan 

Japan 

Products 

64Mb DRAM 

4Mb 16Mb 
DRAM 

4Mb DRAM 

4Mb DRAM 
4Mb DRAM 

SRAM 
ROM MPU 

16Mb DRAM 
SGRAM 

16Mb DRAM 

Log Arrays 
4Mb DRAM 

4Mb 16Mb 
DRAM 
SRAM MPU 

16Mb 64Mb 
DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

1Mb 4Mb 
DRAM 
256Kb 
SRAM MPU 

1Mb 4Mb 
DRAM LCD 
Driver 

4Mb DRAM 

Start of 
Production 

1997 

1991 

1995 

1982 

1987 

1990 

1996 

1987 

1992 

1994 

1998 

1999 

1993 

1990 

1982 

1990 

Maximum 
Starts 

28,000 

28,000 

5,600 

14,000 

17,000 

50,000 

20,000 

25,000 

10,000 

15,000 

500 

10,000 

15,000 

182,100 

16,000 

16,500 

25,000 

15,000 

Maximum 
Diameter 

(mm) 

200 

ISO 

150 

150 

150 

150 

200 

150 

150 

200 

200 

200 

200 

150 

125 

150 

Minimum 
Line Width 

(Micron) 

0.25 

0,5 

0.5 

0.65 

0.8 

0.42 

0.18 

0.8 

0.5 

0.25 

0.25 

0.25 

0.35 

0.8 

1,3 

0.8 

Maximum Silico 

0.8-
>0.8p 0.6SH 

-

300.4 

-

-
-

- r 

- J 

300,4 

-

#»*. 

? 
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Table 6-1 (ConHnued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

© 
OD 
CD 
- J 

O 
CU 

o> 

d 
CD 
v> 

C/i 
CD 
• o 
r-t-
CD 

3 
CT 

CO 
CO 
-^I 

Company 

Hilaclii 

Hitaclii 

Hitaclii 

Hitaclii 

Hitaclii 

Hitaclii 

H itaclil 

Hitachi 

Hitachi 

Hitaclii 

i-Iitnchi 

Hitachi 

i litadii Total 

Hitachi/Nippon 
Steel 
Sem iconduCtOT 

Hitachi/Nippon 
Steel Total 

Hyundai 

Hyundai 

Fab Name 

Cliitose 1-lF 

Cliitose 1-2F 

N2-1 

R&D 2 

K2-1F 

K4-3F 

Nl-1 

N2-2 

K2-2F 

Cliitose 2 

N3/2F 

N2/3F 

Tamptnes 

MOS Fab 1-A 

MOS Fab 2-A 

City 

Cliitose-Slii 

Ciiito5e-Shi 

Hitacliuiaka-
Shi 

Kmlaira-Slii 

Nakakoma-
Gun 

Nakakoma-
Gun 

Hitacliinaka-
Shi 

Hitacliinaka-
Shi 

Nakakoma-
Gun 

Cliitose-Slii 

Hitachinaka-
Shi 

Hitachinaka-
Shi 

Singapore 

Jchoii 

Ichon 

Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Singapore 

Kotsa 

Korea 

Products 

4M DRAM 
MCU 

4M DRAM 
MCU 

16Mb DRAM 

MPU SRAM 
DRAM 
Arrays 
CBIC 

4Mb DRAM 
SRAM 
MCU 

4Mb DRAM 
1Mb SRAM 
EPROM 

1Mb 4Mb 
DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

64Mb DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

256K DRAM 
SRAM 

1Mb 4Mb 
DRAM 

Start of 
Production 

198B 

1990 

1994 

1985 

1990 

1989 

1983 

1996 

1995 

1998 

1998 

1996 

1998 

1985 

1986 

Maximum 
Starts 

15,000 

15,000 

10,000 

3,000 

25,000 

10,000 

15,000 

10,000 

10,000 

10,000 

10,000 

15,000 

220,500 

20,000 

20,000 

15,000 

15,000 

Maximum 
Diameter 

(mm) 

150 

150 

200 

150 

[50 

150 

150 

200 

200 

200 

200 

200 

200 

125 

150 

Minimum 
Line Width 

(Micron) 

0.8 

0.8 

0.35 

0.5 

2 

0.8 

0.8 

0.35 

0.5 

0.35 

0.35 

0.35 

0.3 

1 

0,65 

Maximum Silic 

>0.S|1 

-

-

-

4413 

• 

^ 

: • ! . 

^ 

-
-

-

748.6 

-

184.1 

-

0.8-
D.65|l 

-

• • -

» • : 

• 

" 

-

-

-

-
-

-

-

'' 

- • 

265.1 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

© 
L 

CO 
CO 

o 

C/) 

3 cr 

CO 
CO 
--J 

Company 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai Total 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

Fab Name 

MOS Fab 3 

MOS Fab 2-B 

MOS R&D 

Fab 4 

Fab 5 

Fab 6 

Oregon Fab 

Fab 7 

Phase 1 

Phase 2 

Bldg.963 

Bldg.970 

Bldg. 973 

City 

Iclion 

Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Eugene OR 

Ichon 

Dumfermline 

Dumfermline 

Corbeil-
Essonnes 

Sindelfingen 

Corbeil-
Essonnes 

Essex 
Junction VT 

Essex 
Junction VT 

Essex 
Junction VT 

Yasu-Gun 

Country 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

US. 

Korea 

U.K. 

U.K. 

France 

Germany 

France 

U.S. 

U.S. 

U.S. 

Japan 

Products 

4Mb DRAM 
Telecom 
ICs ASIC 

4Mb DRAM 

DRAM 

4Mb DRAM 
Telecom 
ICs ASIC 

16Mb 64Mb 
DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb 256Mb 
DRAM 

DRAM 
SRAM 

DRAM 
SRAM DSP 
MPU 
Custom 

1Mb DRAM 

4Mb DRAM 
MPU 

64Mb DRAM 
MPU Multi­
media ICs 

16Mb DRAM 

64Mb DRAM 
pDSP 

Start of 
Production 

i^ 

1992 

1989 

1993 

1994 

1996 

1998 

1997 

1998 

1989 

1989 

1988 

1989 

1990 

Maximum 
Starts 

20,000 

20,000 

3,000 

10,000 

25,000 

30,000 

30,000 

30,000 

30,000 

228,000 

25,000 

25,000 

7,000 

16,000 

24,000 

20,000 

15,000 

Maximum 
Diameter 

(mm) 

150 

150 

150 

200 

200 

200 

200 

200 

200 

12 

125 

125 

200 

125 

200 

200 

200 

Minimum 
Line Width 

(Micron) 

0.5 

0.5 

0.25 

0.35 

0.35 

0.35 

0.25 

0.35 

0.18 

0.18 

1 

1.5 

0.8 

0.5 

0.35 

0.5 

0.35 

Maximum Silico 

>0.8n 

' 
-: 

-

-
-

-

-
-

184.1 

306.8 

306.8 

-

-

-

" 

0.8-
o.esji 

-
'^ 

-

-
" 

-

-
-

265.J 

-

-

-

-

• ' 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

IBM Micro-

eleclronics 

IBM Micro-
electromcs 
Total 

IBM/Philips 

I B M / P M i p s 

Total 

IBM/Siemens 

IBM/Siemens 

Total 

Jinan 

Jinan Total 

KTI Semi­

conductor 

KTI Semi­
conductor 

KTI Semi­
conductor 
Total 

LG Semicon 

LG Semicon 

LG Semicon 

LG Semicon 

LG Semicon 

LG Semicon 

LG Semicon 

LG Semicon 

Total 

Fab Name^ City Country Products 

Maximum Silic 

Maximum Minimum 
Start of Maximum Diameter Line Width 0.8-

Production Starts (mm) (Micron) >0.8p 0 . 6 ^ 

AMI' 

iA^:: 

No. 2 

F a b l 

Fab 2 

CI Phase 2 

C2 Phase 1 

C I Phase 3 

C2 Phase 2 

G2 

Phase 1 

CorbeU-

Essormes 

France 64Mb DRAM 

Boebliiigen 

Corbeil-
Essoimes 

Jinan 

Nishiwaki-

Shi 

Nisliiwaki-
Shi 

Germany 

France 

China 

Japan 

Japan 

4Mb DRAM 

16Mb 64Mb 

DRAM 

1Kb SRAM 

4Kb DRAM 

16Mb DRAM 

ASIC 

16Mb 64Mb 
DRAM 
ASIC 

C I Phase 1 Oxiiigju-City Korea 

Chongju-City Korea 

Chongju-Cily Korea 

Cliongju-City Korea 

C IYO tig ju-City Korea 

Gu mi-Citj' Korea 

Newpor t U.K. 

1997 

1989 

1991 

1989 

1992 

1996 

15,000 

147,000 

20,000 

20,000 

30,000 

30,000 

8,000 

8,000 

25,000 

5,500 

30,500 

190,000 

200 

200 

200; 

75 

ISO 

200 

0.2 

0.8 

0,35 

0.5 

0.35 

1Mb 4Mb 

DRAM 

4Mb DRAM 

16Mb DRAM 

16Mb 64Mb 

DRAM 

16Mb DRAM 

64Mb DRAM 

64Mb DRAM 
256Mb 

DRAM 

1990 

1991 

1993 

1997 

1995 

1997 

1999 

30,000 

30,000 

15,000 

30,000 

25,000 

30,000 

30,000 

150 

150 

200 

200 

200 

200 

200 

0.5 

0.5 

0.35 

0.35 

0.35 

0.35 

613.6 

S 35.3 

35.3 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CD 
CD 
-vl 
O 
Oi 

C/) 
CD 

T3 

CD 
CD 
-vl 

Company 

Matsusliita 

Matsusliita 

MatsusHta 

Matsusliita 

Matsushita 

Matsusliita 

Matsusliita 

M<itsu5hita Total 

Micnon 
Technology 

Micron Tfechnol-

"gy 

Micron 
Technology 

Micron 
Technology 

Micron 
Teclmology 
Total 

Mitsubishi 

Mllsubislti 

Mltsubislii 

Fib Name 

FabC 

Kyoto R&D 

S/CR6 

FabB 

FabC 

FabD 

FabD 

Fab 3 

Fabl 

Fab 2 

Lelii Fab 

B 

City 

PuyaUup WA 

Kyoto-Shi 

Kadoma-Shi 

Tona mi-Shi 

Tona mi-Shi 

Tonami-Shi 

Puyallup WA 

Boise ID 

Boise ID 

Boise ID 

LehiUT 

North 
Durham 
NC 

Alsdorf 

Saijo-Shi 

Country 

U.S. 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

US, 

U.Si 

US. 

U.S, 

U.S. 

Germany 

Japan 

Products 

1Mb 4Mb 
DRAM 
4-bit 8-bit 
MCU 

DRAM 

16Mb 64Mb 
DRAM 
64-bit MPU 

16Mb DRAM 
16-bit MCU 

16Mb DRAM 

16Mb 64Mb 
DRAM 

32-bit MRCO 
DSP 64Mb 
DRAM 

1Mb 4Mb 
16Mb 
DRAM 

4Mb 16Mb 
DRAM 
VRAM 
SRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM 

4MB 16MB 
DRAM 

DRAM MCU 

Start of 
Production 

j'in 

1991 

1991 

1996 

1996 

1997 

1998 

1991 

19% 

1996 

1999 

1990 

1997 

1984 

Maximum 
Starts 

21,000 

500 

500 

20,000 

10,000 

10,000 

10,000 

72,000 

25,000 

20,000 

20,000 

65,000 

9,000 

7,000 

39,000 

Maximum 
Diameter 

(mm) 

150 

200 

150 

150 

200 

200 

200 

20O 

2UU 

2oo: 

200 

150 

200 

125 

Minimum 
Line Width 

(Micron) 

0.6 

0.25 

0.35 

0.35 

0.35 

0.35 

0.25 

0.35 

0,35 

0.25 

0.25 

0.5 

0.35 

0.9 

Maximum Silico 

0.8-
>0.6]t 0.65)1 

-

- • 

-
-

" 

-

.. 

-

478.6 



o 
CO 

o 
33 

C/5 
I 

to 
-v l 
D 
rv) 

Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CD 
-v( 

o 
Si 
OJ 

.£3 

(= 

CO 
CD 

• o 
r-+ 
CD 
3 
o-

CO 
CD 

Company 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi Total 

Mosel Vltelic 

Mosel Vitellc 

Mosel Vitelic 
Total 

NanYa 
Teclinology 

NanYa 
Tecluiology 
Total 

NEC 

NEC 

NEC 

NEC 

Fab Name 

Sa2B 

ULSI 

TAl 

D-IF 

D-lF-2 

SAIF 

F a b l A 

Fab IB 

Fabl 

Phase 1 

K-Line 

M-Liiie 

Dif-1 

City 

Saijo-Shi 

Itami-Shi 

Kami-Gun 

Kikuchi-Gun 

Kikuchi-Gun 

Saijo-Shi 

Science Park 

Science Park 

Science Park 

Tao Yuan 

Livingston 

Roseville CA 

Roseville CA 

Higaslii 
Hirosliima-
Shi 

Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Taiwan 

Taiwai\ 

Taiwan 

U.K. 

U.S. 

U.S. 

Japan 

Products 

64Mb DRAM 
EDRAM 

16Mb 64Mb 
256Mb 
DRAM 
ASIC Hash 

4Mb DRAM 
1MbSRAM 
ASSP 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 
EDRAM 
EFlash 

16Mb DRAM 

DRAM 
VRAM 

DRAM 
VRAM 

16Mb 64Mb 
DRAM 

DRAM 
SRAM MPU 

DRAM ASIC 
MCU 

16Mb DRAM 

4Mb DRAM 
SRAM MPU 
4Mb ROM 

Starto( 
Production 

1993 

1993 

1990 

1994 

1996 

1997 

1996 

1995 

1995 

1996 

1987 

1984 

1991 

1990 

Maximum 
Starts 

16,000 

10,000 

30,000 

10,000 

15,000 

15,000 

12,000 

163,000 

15,000 

15,000 

30,000 

30,000 

30,000 

25,000 

25,000 

35,000 

30,000 

Maximum 
Diameter 

(mm) 

200 

200 

150 

200 

200 

200 

200 

150 

150 

200 

150 

125 

150 

150 

Minimum 
Line Width 

(Micron) 

0-4 

0.2 

0.7 

0.35 

0.35 

0.3 

0.35 

0.45 

0.34 

0.45 

0i5 

1 

0.5 

0.6 

Maximum Sili 

> 0.8)1 

-

-

-
478,6 

-

-

-

-

-

306.8 

-

0,8-
0.65)1 

-

530,1 

-

-

-
530,1 

-

-

r 

-

• ? 

? 

-
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

© 
CD 
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--J 
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Oi 

J D 

c 
CD 
CO 

CO 

3 
cr 

CO 
CD 
-v l 

Company'! 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC Total 

Nippon Silicon 

Nippon Silicon 
Total 

Bd> Name 

G l 

Dif-5 

Dif-6 

Dif-7 

Dif-8 -1 

Dif-3 

Dif-1 

Dif-2 (Bldg.C) 

Phase 2 

Dif-2 

Ci ty 

Sagamihara-
Slii 

Kumamoto-

Shi 

Kumamoto-
Slii 

Kumamoto-

Slii 

Kumamoto-
SW 

Otsu-Shi 

Asa-Gun 

Asa-Gun 

Livingston 

HigasW 
Hirosliima-
Slii 

Beijing 

^ u n t r y 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.K. 

Japan 

:c i t i^ ' 

Products 

16Mb DRAM 
ASIC MPU 
4Mb ROM 

Logic DRAM 

MCU 

1Mb DRAM 
MPU MCU 
Arrays 

MCU 4Mb 
DRAM 
ASIC 

16Mb DRAM 
4Mb SRAM 
RISC ASIC 

SRAM 4Mb 
DRAM 
Micro ASIC 

4Mb DRAM 
1Mb SRAM 
MPU 
FLASH 

4Mb 16Mb 
DRAM 
ASIC 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 
ASIC RISC 

MCU Logic 

4Mb 16Mb 

DRAM 

ASIC 

16Mb DRAM 

Start of 
Production 

1988 

1978 

1987 

1988 

1994 

1983 

1988 

1993 

1996 

1996 

2000 

1990 

Maximum 
Starts 

10,000 

20,000 

30,000 

30,000 

60,000 

17,000 

45,000 

45,000 

20,000 

33,000 

5,000 

430,000 

' 

Maximum 
Diameter 

(mm) 

ISO 

125 

150 

150 

200 

150 

150 

150 

200 

200 

150 

M i n i m u m 
Line Width 

(Micron) 

0.8 

1.2 

1 

0.8 

0.35 

1 

0.8 

0.5 

0.35 

0.25 

0.4 

0.6 

Maximum Silic 

>0.8ii 

245.4 

530.1 

300.4 

• 

-

* 

1^82,8 

-

" 

0.8-
0.65n 

' 

>: 

-

• . ' r , 

-

4. 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Nippon Sled 
Corporal ion 

Nippon Steel 
Corporation 
Total 

Nippon Steel 
Semiconductor 

Nippon Steel 
Semiconductor 

Nippon Steei 
Semiconductor 

Nippon Steel 
Total 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki Total 

Powercliip 
(Elitegroup) 

Fab Name 

Electronics 
Lab 

M2 

M3 

N l 

S2 

SI 

M2 

M3 

V3 

Ul 

Fabl 

City 

Sagamiiiara-
Shi 

Tateyama-Slii 

Tateyama-Shi 

Tateyama-Shi 

Kurokawa-
Gun 

KuTokawa-
Gun 

Miyazaki-
Gun 

Miyazaki-
Gun 

Hachioji-Shi 

Hacliioji-Slu 

Science Park 

Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Products 

ASIC 16Mb 
64Mb 
DRAM 

1Mb 4Mb 
DRAM 
Flash Logic 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

4Mb DRAM 
1Mb SRAM 
16Mb ROM 

1Mb DRAM 
256K 
SRAM 4Mb 
ROM 

4Mb 16Mb 

DRAM 

16Mb 64Mb 
DRAM 
Micro Gate 
Array 

64Mb 256Mb 
DRAM 
Micro Logic 

16Mb DRAM 

Start of 
Production 

1991 

1988 

1990 

1996 

1996 

1981 

1991 

1967 

1989 

1992 

1996 

Maximum 
Starts 

500 

500 

12,000 

20,000 

10,000 

42,000 

15,000 

30,000 

60,000 

30,000 

2,000 

1,000 

138,000 

25,000 

Maximum 
Diameter 

(mm) 

150 

150 

150 

200 

200 

150 

125 

ISO 

150: 

iso; 

200 

Minimum 
Line Width 

(Micron) 

0.35 

0.6 

0.5 

0.35 

0.3 

0 5 

0.8 

0.4 

0.5 

0.3 

0.4 

Maximum Silico 

; > # i i 

-

-. 

i-

. ^ • : 

-

• . -

' • 

-

^ 
.~-

0,8-: 
0.6S|1 

>: 

-̂  

:̂  

=-: 

-

• • ' 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Powercliip 
(Elitegroup) 
Total 

ProMOS 
Technologies 

ProMOS 
Tcchiwlogius 
Total 

Samsung 

Saatsung 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung Total 

Sanyo 

Sanyo 

Sanyo Tobi) 

Sha cp 

Sharp 

Sliarp Tpgiii 

i|||>Name 

Fab 2 

Fab 4 

Fab 5 

Fab 6 

Fab 7 

Fab 8 

A l 

C2 

Factory 2 

Factory 4 

City 

Science Park 

Kiheung-Up 

Kiheung-Up 

Kilieung-Up 

Kiheung-Up 

Kilieung-Up 

Austin TX 

Ojiya-Shi 

Ojiya-Shi 

Fukuyama-
Shi 

Fukuyama-
Shi 

Country 

Taiwan 

Korea 

Korea 

Korea 

Korea 

Korea 

U.S. 

Japan 

Japan 

Japan 

Japan 

Vto^jd^ 

16Mb 64Mb 
256Mb 
DRAM 
SRAM 

Alpha 4Mb 
DRAM 
SRAM 
EDRAM 

Alpha 4Mb 
DRAM 
SRAM 
EDRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM 4-
bit 8-bU 
MCUDSP 

DRAM 

16Mb MROM 
DRAM 
SRAM 

Hash 64Mb 
DRAM 

Start of 
Production 

1998 

1990 

1993 

1995 

1996 

1997 

1998 

1985 

1994 

1989 

1998 

Maximum 
Starts 

25,000 

20,000 

20,000 

35,000 

25,000 

30,000 

20,000 

25,000 

25,000 

160,000 

35,000 

25,000 

60,000 

40,000 

16,000 

56,000 

Maximum 
Diameter 

(mm) 

200 

150 

' # 

200 

200 

200 

200 

125 

150 

150 

200 

Minimum 
Line Width 

(Micron) 

0.25 

0,5 

0,5 

0.35 

0.35 

0.3 

0.3 

0.8 

0.85 

0.6 

0.25 

Maximum Silico 

>o.an 

-

~ 

-

• • 

-
-
-

441.8 

441.8 

-

- • 

0.8-
o.esjL 

.» 

-

-

-

• " 

-
-
-

-
-
-

:̂  

-
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Siemens 

Siemens 

Siemens 

Siemens Total 

Sony 

Sony Total 

Sumitomo 
Metal 
Industries 

Sumitomo 
Metal 
Industries 
Total 

TSMC 

TSMC Total 

Tech Semicon­
ductor 

Tech Semi­
conductor 

Tech Semicon­
ductor Tbtal 

Texas Instru­
ments 

Texas 
Instruments 

Fab Name 

H15, H16, H17 

SIMEC (Lines 
1&2) 

3G 

Fab 3 

Fabl 

Fab 2 

AMOS-1 

AMOS-2 

City 

Regensbuig 

Dresden 

North 
Tyneside 

Isahaya-Shi 

Amagasaki-
Shi 

Science Park 

Singapore 

Singapore 

Avezzano 

Avezzano 

Gauntry 

Germany 

Germany 

U.K. 

Japan 

Japan 

Taiwan 

Singapore 

Singapore 

Italy 

Italy 

Products 

1Mb 4Mb 
DRAM 
EDRAM 
ASIC ASSP 

16Mb 64Mb 
DRAM 

DRAM ASIC 

1Mb SRAM 
4Mb 
VRAM 
CCD Logic 

4Mb DRAM 
Arrays 

DRAM 
SRAM 
ROM Log 
Custom 

16Mb DRAM 

16Mb DRAM 

4Mb 16Mb 
DRAM 
4Mb Flash 

16Mb DRAM 

Start of 
Production 

1985 

1996 

1997 

1991 

1991 

1995 

1993 

1996 

1990 

1996 

Maximum 
Starts 

46,600 

30,000 

25,000 

101,600 

25,000 

25,000 

300 

300 

30,000 

30,000 

12,000 

25,000 

37,000 

22,000 

20,000 

Maximum 
Diameter 

(mm) 

150 

2DD 

200 

150 

150 

Wif. 

200 

200 

200 

200 

Minimum 
Line Width 

(Micron) 

0.35 

0.25 

0.25 

0.5 

0.8 

ft# 

0.5 

0.35 

0,25 

0.25 

Maximum Silico 

0.8-
>0.8p 0.65)1 

-

-
-

-

-

'-
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Texas 
Instruments 

Texas Instru­
ments 

Texas 
Instruments 

Texas-
Instruments 

Texas 
Instruments 
Total 

Texas Instru­
ments/Acer 

Texas-
Instruments/ 
Acer 

Texns 
Instruments/ 
Acer 

Texas 
instrumenls/ 
Acer Total 

Texas [nslru-
ments/Annm 
Electronics 

Texas 
Instruments/ 
Anam Total 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Fal? Name 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Milio6 

AMOS-3 

FablA 

Fab IB 

Fab 2 

Stepl 

Step 2 

Steps 

City 

Dallas TX 

Dallas TX 

Inasl\iki-Gun 

Avezzano 

Science Park 

Science Park 

Science Park 

Pupyong 

Sendai-SIii 

Sendai-Shi 

Sendai-Slii 

Country 

U,S. 

US. 

Japan 

Italy 

Taiwan 

Taiwan 

Taiwan 

Korea 

Japan 

Japan 

Japan 

Products 

16Mb DRAM 

64Mb 256Mb 
DRAM 

1Mb 4Mb 
DRAM 
ASSP MPU 

Flash 64Mb 
256Mb 
DRAM 
EDRAM 

4Mb DRAM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

DRAM DSPs 

1Mb DRAM 
MCU MPU 

4Mb DRAM 
MPU MCU 

16Mb DRAM 

Start of 
Production 

1995 

1997 

1999 

1991 

1995 

1999 

2002 

1988 

1991 

1995 

Maximum 
Starts 

16,000 

16,000 

15,000 

6,600 

95,600 

22,000 

25,000 

50,000 

97,000 

25,000 

25,000 

7,500 

10,000 

15,000 

Maximum 
Diameter 

(mm) 

200 

200 

150 

12 

150 

200 

200 

200 

150 

150 

200 

Minimum 
Line Width 

(Micron) 

0,5 

0.35 

0.8 

0.18 

0.5 

0.35 

025 

0.25 

1 

0.8 

0.35 

Maximum Silico 

>0.8n 

-

- • 

'-

' 

• 

132.5 

-

-

0.8-
0.65JI 

-

" 

^ 

' 

' 

-



o 
ID 

Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Tohoku 
Semiconductor 
Total 

Toshiba 

Toshiba 

Tosiiiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Ibshiba Total 

IWiiiStaT Semi­
conductor 

Twiiistar Semi­
conductor 
Ibtal 

Vaiiguond Inter­
na iional 

Vanguard Inter­
national 

Vanguard Intcr-
nnlionnl 

Fab Name 

Bldg.lOS D-2 

Y-Cubed, No. 
1-Mod 1 

Y-Cubed, 
No. 1-Mod 2 

C-Cubed 3 

C-Cubed 4 

Y-Cubed, 
No. 2 

Steps 

C-Cubed 5 

TwmStar 

Fabl 

FablA 

Fab IB 

City 

Kawasaki-Shi 

Yokkaichi-Slii 

Yokkaichi-Slii 

Oifa-Shi 

Oita-Shi 

Yokkaichi-Slii 

Kitakami-Shi 

Oita-Shi 

Richaidson 
TX 

Science Park 

Science Park 

Science Park 

Coitntry 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

Taiwan 

Taiwan 

Taiwan 

Products 

16Mb 64Mb 
DRAM 
Hash 

4Mb 16Mb 
DRAM 

4Mb 16Mb 
DRAM 

MCU ASIC 
DRAM 
SRAM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
2S6Mb 
DRAM 

16Mb 64Mb 
DRAM 
Logic 

256Mb 
DRAM 

16Mb 64Mb 
DRAM 

4Mb DRAM 

4Mb 16Mb 
DRAM 

16Mb DRAM 

Start o( 
Production 

1990 

1993 

1994 

1989 

1991 

1996 

1998 

2000 

1996 

1991 

1995 

1999 

Maximum 
Starts 

. 32,500 

1,300 

10,000 

25,000 

32,000 

40,000 

28,000 

30,000 

166,300 

15,000 

15,000 

4,000 

16,000 

16,000 

Maximum 
Diameter 

(mm) 

200 

200 

200 

125 

150 

200 

200 

200 

200 

150 

200 

200 

Minimum 
Line Width 

(Micron) 

0.35 

0.5 

0.35 

1 

0.5 

0.35 

0.35 

0.18 

0.3 

0.5 

0.35 

0,35 

Maximum Silic 

>0.8n 

132,5 

-

-

392.7 

-

-

392.7 

-

-

-

-

0.8-
0.65p 

••^•• 

-

-

:-

-
-

-

-

' 

CO 
CO 
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Table 6-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Vaiiguarf lnt«-
iiationa! 

Vanguard Intei-
Qaliona] Totftl 

Wlijte Oak SEini-
coiiductor 

Wliite Oak Semi­
conductor 
Total 

Winboiid 

Winboivd 

Winbond Total 

TotaJ 

Fab Name 

Fab 2 

MOS18 

Fab 11 

Fab IV 

City 

Science Park 

Riclunond 
VA 

Science Park 

Science Park 

Country 

Taiwan 

U,S. 

Taiwan 

Taiwan 

Products 

4Mb 16Mb 
DRAM 
1MbSRAM 

64Mb 256Mb 
DRAM 

DRAM 

16Mb 64Mb 
256Mb 
DRAM 

Start of 
Production 

1999 

1998 

1992 

1999 

Maximum 
Starts 

40,000 

76,000 

25,000 

25,000 

35,000 

15,000 

50,000 

3,171,900 

Maximum 
Diameter 

(mm) 

200 

200 

150 

200 

Minimum 
Line Width 

(Micron) 

0.18 

0:18 

0.5 

0.35 

Maximum Silico 

0.8-
>0.8n 0.65J1 

-

• 

4,410.0 1,095.6 

Source: Dataquest (July 1997) 

CD 
CD 
- s i 



Appendix A 

Definitions 
Additional motherboards: PC motherboards that do not ship into brand-
name PCs and thus are not counted by Dataquest's Computer Systems 
and Peripherals group. These numbers are based in part on Dataquest 
MPU shipments and analyst estimates of upgrade activity. 

Demand: The number of shipments of a product that Dataquest estimates 
to be sustainable in a market at the price forecast by Dataquest for that 
time. If the price were lower, demand would increase. If the price were 
higher, demand would decrease. Demand is used to determine whether 
the market is undersupplied or oversupplied. 

Desk PC: PCs designed to remain beside or underneath a user's desk sur­
face and not designed to be moved readily from place to place. 

Facsimile: A machine that scans and encodes a document into electrical 
signals, transmits these electrical signals over a telephone/data Hne, then 
reconstructs the signals to print an exact duplicate of the original docu­
ment on paper at the receiving end (colloquially called a fax). 

Industrial applications: All controller boards and equipment used in 
embedded industrial control and medical applications. These boards are 
not officially counted by Dataquest, and the numbers used in this survey 
are estimates based on processor shipment numbers, secondary sources, 
and primary inputs from industrial board producers. 

Mobile PC: PCs that are completely self-contained and can be carried as a 
single urut, which includes a keyboard, a display, mass storage, and main 
system unit. 

Mainframe computer: A general-purpose information system with a 
starting price range of $100,000 or more. CPU bit width ranges from 32 to 
64 bits. The physical environment can be either with or without special 
environmental controls and requires full-time support by professional 
computer systems support staff. The number of concurrent users is 100 or 
more. Dataquest views a mainframe system shipment as the CPU, the 
basic storage configuration (not including direct-access storage devices), 
the native operating system (the system must be bootable), and the opera­
tor's console. Dataquest does not routinely count upgrades unless the sys­
tem footprint changes. Mainframes can use either DRAM or SRAM for 
cache storage. 

Midrange computer: Includes aU systems that fall between workstations 
and mainframes. These are multiuser systems that may or may not run 
proprietary operating systems. Midrange products have a wide price 
range, from as low as $10,000 to more than $1 million. Dataquest has 
included microcomputers, minicomputers, and superminicomputers in 
this product segment in the past. With the evolution of client/server 
computing and the systems that define this paradigm, traditional 
midrange product categories are becoming obsolete. Hewlett-Packard's 
HP 9000 and HP 3000, Digital Equipment Corporation's VAX systems, and 

DSDR-WW-MS-97Q2 ©1997 Dataquest 69 



70 DRAM Supply and Demand Quarterly Statistics Worldwide 

the IBM AS/400 line are joined by the dedicated server products from sup­
pliers such as Auspex Systems Inc., NetFRAME Systems Inc., and Tricord 
Systems Inc. to make up the midrange product category. Office systems, 
which are proprietary turnkey computing solutions common in Japan, are 
also included in the midrange category, as are systems designed as servers 
from workstation suppliers. 

Oversupply: An indication of an oversupplied market is low prices and 
growing inventories. 

Routers/internetworking: A shared media hub is a LAN device that con­
nects multiple PCs through a single node on a network, allowing central 
control for optional functions such as wide area network (WAN) connec­
tivity, multiple media support, multiple technology support, and network 
management. A router is a class of network controller that determines the 
best routing for data transmission between a transmitter (sender) and a 
receiver Routers operate at layer 3 of the ISO-OSI model. 

Set-top box: Cable converter boxes that sit on top of TVs and act as con­
verter devices for cable television signals, telephone, or wireless networks 
to television sets. These boxes contain a general-purpose microprocessor 
or a high-powered digital signal processor capable of digital transmission, 
reception, and decompression. Set-top boxes can be analog or digital, but 
only digital set-top boxes contain appreciable DRAM content. 

Storage: A collective term for computer hard disk drives and CD-ROMs, 
where DRAM is often used as a cache memory. Since static RAM (SRAM) 
is sometimes used in place of DRAM, the DRAM consumption for this cat­
egory appears unusually low to account for limited DRAM penetration 
into this equipment segment. 

Supercomputer: A high-performance computer designed for numerically 
intensive applications. It is a system priced at n\ore than $2 million, 
mainly used for batch applications, scientific, engineering, and other 
computation-oriented problems, or other very numerically intensive 
applications. Supercomputers require special environmental controls and 
cooling techniques. Performance speeds range upward from 50 mflops. 
Supercomputers can use either DRAM or SRAM. 

Telephone answering machine: Machines for individual telephone Unes 
using either cassette tape or MOS memory technology for incoming and 
outgoing message storage. Only tapeless (digital) phone answering 
machines use MOS memory for storage. Tapeless answering machines can 
use either DRAM or flash memory. 

Undersupply: An indication of an undersupplied market is long lead 
times, high prices, and product allocation. 

Video game: Video game and CD-ROM players are microprocessor-based 
devices that are handheld or console-based and play video games housed 
on cartridges or CD-ROMs. 
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Workstation: Dataquest classifies workstations by a composite of features, 
including their hardware and software. Workstations are typically based 
on reduced-instruction-set computing (RISC) processor architecture with a 
high-performance bus structure, graphics, and operating system. In gen­
eral, a workstation must come standard with integrated floating-point 
processing, integrated networking, and a 32-bit multitasking operating 
system, as well as offer a configuration that has high-resolution graphics 
capabilities (typically 1-megapixel display). Dataquest does not determine 
a workstation architecture by its usage (that is, single-user, server, or mul­
tiuser). Instead, computers are classified by the primary market for which 
they are designed. 

I 
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Chapter 1 

Executive Summary 
This report provides a second quarter 1997 outlook of the worldwide 
DRAM market based on the results of first quarter 1997 supplier surveys 
and related information. The report includes quarterly information 
through fourth quarter 1998. 

Changed Market Conditions 
Our DRAM supply-demand outlook has changed versus prior expecta­
tions largely because of a recent, abrupt change in 16Mb shipment projec­
tions. Led most visibly by Korean-based suppliers, some DRAM 
companies revised downward their supply of 16Mb DRAM starting in 
February 1997. These suppliers managed to control 16Mb DRAM ship­
ments more skillfully than expected. The result? The worldwide DRAM 
market has moved, at least for the short term, closer to supply-demand 
balance than originally forecast. For example, Dataquest had expected 
DRAM bit shipments to exceed demand by more than 5 percent during 
the second and third quarters of 1997. By contrast, we now expect rela­
tively close balance between DRAM supply and demand during these 
quarters. 

The DRAM market remains as volatile as ever, so we view today's supply-
demand balance as a "fragile balance." The impact of reduced 16Mb ship­
ments varies across world regions, with sharper impact in Asia/Pacific, 
Japan, and Europe. To date, one hears the word "shortage" more fre­
quently in those regions than in the Americas region. 

Also, the recent dramatic market change has centered mostly on the so-
called spot market. The large oversupply of 16Mb abruptly disappeared 
from the spot market by the end of February 1997—with concomitant 
strong upward pressure on spot pricing. 

A sudden balance has also stiuck the 4Mb market. For example, 4Mb 
DRAM also recently disappeared from the spot market. Some companies 
are issuing "end of Ufe" notices on 4Mb devices. Taiwan-based suppliers, 
however, remain a 4Mb "wild card." If Taiwanese suppliers increase 4Mb 
production and lower price aggressively, the 4Mb market could lose 
balance. 

Alternatives to 16Mb DRAM 
The process by which DRAM supply and demand recently tightened con­
tributes to the fragile nature of the market balance. A large amount of 
16Mb DRAM capacity exists today, but some suppliers strive not to use aU 
of it. The range of tactics used by suppliers during first quarter 1997 to 
lower 16Mb DRAM supply likely included the following: 

• Shifting wafer starts away from 16Mb DRAM to other products, such as 
ASICs 

• Accelerating installation of 0.35-micron-capable equipment to DRAM 
fabs—^but choosing to make 64Mb DRAM, not 16Mb devices 

• Increasing 16Mb DRAM inventory versus selling into the spot market 
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These actions mean an increase in the 1997 and 1998 forecast of 64Mb sup­
ply, along with a lowered forecast of 16Mb shipments. Nevertheless, it is a 
challenge to "quantify" the near-term impact on DRAM supply of these 
actions. Because ample DRAM capacity exists, the focus of near-term 
attention centers on a metric that is difficult to gauge—inventory levels. 

ORAM Inventory 
A semiconductor supplier will t)^ically not reveal an increase in its inven­
tory because of the negative implications. The same supplier might com­
ment more willingly, however, about increases in total market inventory. 
By contrast, suppliers are somewhat less consistent when discussing 
inventory decreases. Some suppliers cautiously report inventory 
decreases. Other suppliers, however, "publicly highlight" inventory 
decreases. 

A stream of hard-to-verify DRAM inventory "reports" has issued since 
early March 1997. These reports often lack detail. The following summa­
rizes DRAM inventory highlights as of early second quarter 1997: 

• The DRAM inventory levels of Korea-based suppliers increased during 
February and March 1997 because narrow product portfolios hindered 
their ability to shift 16Mb DRAM capacity to non-DRAMproducts. As of 
now, their DRAM inventories are apparently declining to manageable 
levels. 

• Japanese suppliers reduced their 16Mb DRAM inventory levels to the 
lowest possible level as the fiscal year ended on March 31,1997. Their 
inventory levels were already lower than those of Korea-based suppli­
ers because Japan-based suppliers had shifted some DRAM capacity to 
other products like gate arrays, microcontrollers, and other memory 
ICs. The 16Mb inventory decrease by Japan-based companies during 
March 1997 helped Korean suppliers because it reduced the market 
inventory. 

If DRAM suppliers do successfully manage 16Mb DRAM inventory levels, 
the market should remain relatively balanced during midyear 1997. The 
current forecast operates on this assumption. If 16Mb DRAM inventories 
do not decrease during second quarter 1997, however, a large supply of 
16Mb devices might flow into the market during the late second quarter or 
early third quarter. (The latter scenario would mean supply and demand 
will be more consistent with our prior expectations). 

Meanwhile, an adequate supply of 16Mb DRAM devices remains avail­
able for first-tier contract buyers. Suppliers will negotiate vigorously for 
higher 16Mb pricing from major buyers, but a ready supply should remain 
available for key customers during 1997. Many suppliers now optimisti­
cally target a 16Mb contract price of $10 or more; this converts to a price of 
more than ¥1,200 at today's exchange rate. 

64Mb Yields 
The Korean and Japanese DRAM suppliers that are restiaining 16Mb ship­
ments will increase the production of 64Mb. Dataquest believes 64Mb 
DRAM yields are still quite low using standard wafers. The 64Mb jdeld 
problem stems from so-called latch-up, which is difficult to fix with 
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Executive Summary 

protection circuits in a conventional silicon chip. To increase 64Mb output 
this year, suppliers that focus on 64Mb devices must solve the low yield 
problem. To improve yields rapidly, they might have to switch to hydro­
gen-annealed wafers or epitaxial wafers. This wafer technology appears 
quite useful for solving the latch-up problem. 

Dataquest expects the production of 64Mb to accelerate during second half 
1997. In the initial stage of mass production, Japan-based and Americas-
based suppliers likely will use epitaxial wafers. Korea-based suppliers 
have not yet indicated firm plans to use epitaxial wafers this year for 64Mb 
devices. 

A Brighten 997 Outlook? 
In last quarter's report, we indicated there would be "some good news for 
DRAM suppliers following the challenge of 1996. For example, 16Mb 
DRAM yield efficiencies, among other factors, augur a somewhat brighter 
1997 profit outlook for suppliers despite extremely conipetitive pricing." If 
current market conditions hold—and suppliers succeed on their goals of 
$10 to $12 contiact prices—the 1997 DRAM profit outlook becomes quite 
bright. Otherwise, 1997 will be a good, but not great, year of DRAM mar­
ket recovery. 

Contributors: Masahiro Suzuki, Principal Analyst (Japan), Ronald Bohn, Princi­
pal Analyst (Worldwide and Americas), Jim Handy, Director and Principal Ana­
lyst (Worldwide and Americas), Yoshihiro Shimada, Principal Analyst (Japan), 
James Seay, Research Analyst (Worldwide and Americas), In-Hyung Baik, 
Research Analyst (Asia/Pacific and Korea), Sabrina Chiou, Research Analyst 
(Taiwan), Joe D'Elia, Director (Europe), Richard Gordon, Senior Industry Ana­
lyst (Europe), Chang Soo Kim, Senior Industry Analyst (Korea), and Jerry Yeh, 
Senior Industry Analyst (Taiwan) 
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Chapter 2 

Production Statistics of 4IVIb DRAIVI 
This chapter provides estimates of 4Mb DRAM quarterly unit shipments 
by supplier. Tables show total 4Mb shipments (see Table 2-1) and ship­
ments by organization (xl, x4, x8/9, and xl6/18, located in Tables 2-2 
through 2-5, respectively). Dataquest collects data through quarterly sup­
plier surveys. These tables represent 4Mb DRAM unit shipments of each 
company's brand-name parts. For example, if one company produces 
DRAMs for another company under a foundry agreement, Dataquest 
counts the product as shipments from the company that purchased the 
product to ship under its brand name. This avoids the problem of double-
counting shipments. 

The tables also show prices, dollar markets, and estimated consumption 
of total 4Mb DRAM. Average selling prices (ASPs) for each device come 
from Dataquest's Semiconductor Supply and Pricing Worldwide program, 
as well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives deniand from a units-per-system analysis detailed in 
Chapter 5. Following the configuration tables is an analysis of each ven­
dor's shipments of x8/9, and xl6/18, devices (see Table 2-6). Dataquest 
calls this the "wide-bit ratio." 

What Has Changed since the Previous Report 
This report now shows a 4Mb DRAM supply-and-demand balance for 
1997 and 1998 (as opposed to the oversupply expectation of prior reports). 
The reason for the change is that Japan-based and Korea-based companies 
now produce 4Mb devices only on contract. Also, demand has niigrated 
away from 4Mb devices to 16Mb parts. Micron Technology has issued an 
end-of-Ufe notice on 4Mb DRAM, although shipments continue. 

This report shows a slower rate of 4Mb DRAM price decrease than prior 
reports, in part because higher-priced video RAM now accounts for a 
higher percentage of the 4Mb market. 

Undramatic changes have been made for 1997 and 1998 regarding 4Mb 
unit shipments. 

Also, the former Tables 2-7 and 2-8 have been combined into a single table 
(which is now Table 2-7). 
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Table 2-4 
512Kx8/9 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mose! Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP ($) 

Revenue ($M) 

Ql/96 

-

1.0 

3.1 

-

-

1.1 

1.8 

0.6 

1.0 

-

-

-

7,1 

-

0.3 

2.4 

-

-

3.0 

0.4 

-

21.7 

9.10 

197.7 

Q2/96 

-

1.4 

2.8 

-

-

1.0 

1.8 

0.3 

0.9 

-

-

-

5.5 

-

0.3 

1.9 

-

-

2.6 

0.5 

-

19.0 

5.50 

104.5 

Q3/96 

-

0.8 

2.7 

-

-

0.7 

2.2 

-

0.9 

-

-

-

4.8 

-

0.2 

2.3 

-

-

2.4 

0.6 

-

17.5 

4.13 

72.0 

Q4/96 

-

0.5 

2.3 

-

-

0.6 

1.8 

-

1.1 

-

-

-

4.6 

-

0.2 

2.3 

-

-

2.2 

0.5 

-

16.3 

3.29 

53.5 

1996 

-

3.7 

10.9 

-

-

3.4 

7.6 

0.9 

3.9 

-

-

-

22.0 

-

1.0 

8.9 

-

-

10.2 

2.0 

-

74.5 

5.74 

427.8 

Ql/97 

-

0.3 

2.5 

-

-

0.4 

1.5 

-

1.1 

-

-

-

3.4 

-

0.1 

1.3 

0.2 

-

2.1 

0.6 

-

13.4 

2.82 

37.8 

Q2/97 

-

0.4 

2.4 

-

-

0.4 

1.1 

-

1.1 

-

-

-

3.1 

-

0.1 

0.8 

0.2 

-

2.0 

0.5 

-

12.1 

2.71 

32.9 

Q3/97 

-

0.4 

2.2 

-

-

0.4 

0.9 

-

1.1 

-

-

-

2.8 

-

0.1 

0.3 

0.2 

-

1.6 

0.4 

-

10.2 

2.62 

26.7 

Q4/97 

-

0.4 

1.3 

' 

-

0.4 

0.7 

-

0.9 

-

-

-

2.4 

-

0.1 

0.2 

0.1 

-

1.5 

0.4 

-

8.3 

2.56 

21.3 

1997 

-

1.5 

8.5 

-

-

1.6 

4.1 

-

4.1 

-

-

-

11.7 

-

0.5 

2.5 

0.6 

-

7.2 

1.9 

-

44.1 

2.69 

118.7 

QI/98 

-

0.4 

1.3 

-

-

0.2 

0.6 

-

0.9 

-

-

-

2.2 

-

0.1 

0.3 

0.1 

-

1.0 

0.4 

-

7.4 

2.49 

18.5 

Source: Dataquest (April 1997) 
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Table 2-5 
256Kxl6/18 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

AID a nee 

Fujitsu 

Hitachi 

Hyundai 

IBM Microeieeipa^:^ 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel Semicondiiletor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipment^ 

ASP ($) 

Revenue ($M) 

Ql/96 

-
6.2 

11.0 

12.0 

1.8 

5.3 

1.8 

6.2 

8.1 

3.0 

-

-
9.1 

2.0 

1.9 

12.7 

-

2.5 

1.8 

7.9 

-
93.2 

8.78 

818.5 

Q2/96 

-
5.1 

10.1 

10.0 

1.8 

4.7 

1.8 

9.4 

7.8 

5.0 

-

-
7.8 

2.0 

1.3 

9.9 

-

2.5 

1.8 

6.4 

0.9 

88.3 

5.88 

519.3 

Q3/96 

-
4.0 

10.2 

8.6 

1.8 

4.6 

2.2 

6.2 

5.8 

10.0 

-

-
8.9 

2.0 

3.1 

11.8 

-
3.3 

1.6 

7.0 

1.2 

92.2 

4.01 

369.5 

Q4/96 

-

4.4 

8.7 

8.1 

2.5 

4.7 

2.2 

5.0 

4.5 

14.0 

-

-
10.6 

2.8 

3.8 

13.0 

-
3.0 

1.5 

4.8 

1.2 

94.8 

3.67 

347.9 

1996 

-~ 
19.7 

39.9 

38.8 

7.9 

19.3 

8.0 

26.7 

26.2 

32.0 

-

-
36.5 

8.8 

10.1 

47.4 

-
11.3 

6.6 

26.1 

3.3 

368.5 

5.58 

2,055.2 

Ql/97 

-

2.4 

9.0 

9.9 

2.0 

4.5 

2.3 

3.0 

4.7 

10.0 

-

-
7.7 

6.0 

2.6 

10.7 

0.3 

3.4 

1.4 

4.0 

2.3 

86.3 

4.01 

346.2 

Q2/97 

0.4 

2.8 

9.3 

8.7 

1.5 

4.2 

2.4 

1.6 

4.7 

9.0 

-
-

7.2 

4.7 

2.8 

6.8 

0.4 

3.8 

1.5 

4.3 

3.2 

79.2 

3.91 

309.9 

Q3/97 

1.1 

2.4 

9.6 

6.9 

1.2 

4.0 

2.2 

0.8 

4.7 

1.6 

-
10.0 

6.6 

5.7 

2.7 

6.3 

0.4 

4.7 

1.4 

5.0 

3.8 

81.1 

3.91 

317.0 

Q4/97 

1.5 

2.4 

6.2 

7.3 

0.7 

3.7 

2.3 

0.6 

4.1 

2.9 

-
15.0 

6.1 

6.6 

2.7 

4.5 

0.4 

5.8 

1.3 

4.8 

4.5 

83.4 

3.76 

313.6 

1997 

3.0 

10.1 

34.2 

32.8 

5.4 

16.5 

9.2 

6.0 

18.2 

23.5 

-
25.0 

27.5 

23.1 

10.8 

28.3 

1.5 

17.6 

5.6 

18.2 

13.8 

330.1 

3.90 

1,286.6 

Ql/98 

1.4 

2.2 

6.5 

6.2 

0.3 

2.1 

2.2 

0.3 

4.1 

4.6 

-
5.0 

5.2 

6.7 

2.2 

4.3 

0.4 

6.0 

1.2 

5.1 

3.3 

69.0 

3.76 

259.5 

Source-. Dataquest (April 1997) 
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Chapter 3 

Production Statistics of 16IVIb DRAIVI 

) 

> 

This chapter provides estimates of 16Mb DRAM quarterly unit shipments 
by supplier. Tables show total 16Mb shipments (see Table 3-1) and ship­
ments by organization (xl, x4, x8/9, xl6/18, and x32/36, located in Tables 
3-2 through 3-6, respectively). Dataquest collects data through quarterly 
supplier surveys. These tables represent 16Mb DRAM unit shipments of 
each company's brand-name parts. For example, if one company produces 
DRAMs for another company under a foundry agreement, Dataquest 
counts the product as shipments from the company that purchased the 
product to ship under its brand name. This avoids the problem of double-
counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 16Mb DRAM. ASPs for each device come from Data quest's Semicon­
ductor Supply and Pricing Worldwide program, as well as Dataquest's 
Memories Worldwide program. Multiplying total shipments by these 
ASPs yields an estimated dollar market for that device. Dataquest derives 
demand from a units-per-system analysis detailed in Chapter 5. 
Following the configuration tables is an analysis of each vendor's ship­
ments of x8/9, xl6/18, and x32/36 devices (see Table 3-7). Dataquest calls 
this the "wide-bit ratio." 

What Has Changed since the Previous Report 
As noted, our outlook now calls for a relative balance of supply and 
demand in the 16Mb DRAM from second quarter 1997 through the end 
of 1998 (against the prior expectation of oversupply for most of the 
period). 

For the quarters after first quarter 1997,16Mb shipments by most Korean 
and Japanese suppliers have been reduced; by contiast, the 16Mb forecast 
for suppliers based in the Americas, Europe, or Taiwan are consistent with 
prior expectations or somewhat higher. 

The forecast for 16Mb DRAM supply has been decreased for 1997 and 
1998. For full-year 1997, the worldwide supply forecast of 16Mb devices 
now calls for 1.80 billion units (versus 1.85 billion in the prior forecast). For 
second quarter 1997,16Mb supply has been decreased by 4 million units 
and for tiie third quarter by just over 30 million units. For fourth quarter 
1997, supply has been decreased by 40 million units. For 1998, Dataquest 
now expects the worldwide supply of 16Mb DRAM to reach 2.25 billion 
units (while the prior forecast called for 2.5 billion units). 

Dataquest now believes the production peak of 16Mb will be in the first 
quarter of 1998. (The prior forecast showed increased 16Mb shipments 
throughout each quarter of 1998.) 

Expectations for 16Mb DRAM have been increased somewhat for 1997 but 
lowered for 1998. For full-year 1997, the worldwide demand forecast of 
16Mb devices now calls for 1.78 billion units (versus 1.76 billion units in 
the prior forecast). For second quarter 1997,16Mb demand has been 
increased by over 25 million units. The third quarter of 1997 demand out­
look remains consistent with prior expectations. For fourth quarter 1997, 
however, demand has been decreased by over 40 million units. 

DSDR-WW-MS-97Q1 ©1997 Dataquest 13 
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For 1998, Dataquest now expects worldwide demand of 16Mb DRAM to 
reach 2.24 billion units (while the prior forecast called for 2.4 billion units). 

Average selling prices for 16Mb DRAM now show a slower rate of decline 
than in the prior forecast because higher-priced synchronous DRAM 
(SDRAM) now represents a higher proportion of the 16Mb market. 

Dataquest has combined normalized configuration and interface ratios, 
along with a regional contribution ratio (formerly provided in a figure), 
into one table (Table 3-8). 

High and Low Range of the 16Mb DRAM Supply Forecast 

In the prior report, Dataquest provided high and low estimates of 16Mb 
DRAM supply for 1997 and 1998. 

Prior 16Mb High/Low Scenario 
On the low side, we estimated 16Mb supply at just under 1.8 billion units 
for 1997. For 1998, the low estimate was about 2 billion units. On the high 
side, we estimated that the 1997 supply of 16Mb DRAM could exceed 
2 billion units, while supply for 1998 could approach 3 billion units. 

The result of changed market conditions is that our forecast now meshes 
with last quarter's low end estimate. As noted, our current forecast esti­
mates 16Mb supply for 1997 at 1.80 billion units and for 1998 at 2.25 billion 
units. Note that Dataquest has increased its 64Mb DRAM supply forecast 
for 1997 and 1998 in part because of the transfer of some 16Mb capacity to 
64Mb parts. 

Current 16IVIb High/Low Scenario 
Current DRAM market trends, especially in the 16Mb market, reflect a 
high degree of niarket volatility. For this reason, the high/low range 
shows a wider spread than before. 

The Low Side 
A highly visible market issue has become the question of how low 16Mb 
supply can go. For 1997,16Mb DRAM supply could be about 10 percent 
lower than our forecast—which translates to just over 1.6 billion units. 
This would occur if key suppliers successfully adhered to an aggressive 
1997 program of 16Mb supply reduction. For 1998, assuming continuation 
of such a trend, 16Mb supply might be nearly 30 percent lower than the 
current forecast—meaning a low side estimate of just under 1.6 billion 
units. 

The High Side 
The high side potential should not be ignored, however, because the cur­
rent 16Mb supply reduction efforts might not succeed. We should note 
that while Korea-based and Japan-based suppliers have lowered their 
16Mb plans for 1997 and 1998, Americas-based and Taiwan-based suppli­
ers have not and plan to increase 16Mb supply. 

On the high side, 1997 supply of 16Mb DRAM might be about 10 percent 
higher than the current forecast. This means a high side 1997 forecast of 
nearly 2 billion units. For 1998, supply might be 15 percent above the cur­
rent forecast—meaning a 1998 high side estimate of just under 2.6 billion 
units. 
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Table 3-2 
16Mbxl DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

AlUance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semico n 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 
International 

Worldwide 
Shipments 

ASP ($) 

Revenue ($M) 

Ql/96 

-

0.1 

1.4 

0.4 

-

0.2 

0.5 

0.7 

-

-

1.0 

-

0.2 

-

2.5 

0.4 

-

7.5 

35.94 

268.3 

Q2/96 

-

0.1 

1.5 

0.3 

-

0.2 

0.5 

0.8 

-

-

0.8 

-

0.1 

-

3.0 

0.3 

-

7.6 

18.57 

140.6 

Q3/96 

-

0.1 

1.6 

-

-

-

0.5 

0.8 

-

-

0.6 

-

0.3 

-

4.2 

0.2 

-

8.4 

12.31 

103.0 

Q4/96 

-

-

1.8 

-

-

-

0.5 

1.0 

-

-

0.8 

-

0.5 

-

5.7 

0.2 

-

10.5 

10.94 

114.5 

1996 

-

0.3 

6.3 

0.7 

-

0.4 

2.0 

3.3 

-

-

3.2 

-

1.1 

-

15.5 

1.2 

-

33.9 

18.49 

626.5 

Ql/97 

-

-

1.8 

-

-

-

0.5 

1.2 

-

-

0.8 

-

0.4 

-

3.9 

0.3 

-

8.8 

10.60 

92.7 

Q2/97 

-

-

1.8 

-

-

-

0.5 

1.1 

-

-

0.8 

-

0.4 

-

2.0 

0.3 

-

6.9 

9.60 

65.8 

Q3/97 

-

-

1.9 

-

-

-

0.5 

0.7 

-

-

0.5 

-

0.3 

-

1.7 

0.3 

-

5.9 

9.35 

55.0 

Q4/97 

-

-

1.7 

-

-

-

0.5 

0.5 

-

-

0.5 

-

0.3 

-

1.5 

0.3 

-

5.2 

9.13 

47.5 

1997 

-

-

7.2 

-

-

-

2.0 

3.5 

-

-

2.6 

-

1.3 

-

9.1 

1.0 

-

26.7 

9.78 

261.0 

Ql/98 

-

-

1.3 

-

-

- • 

0.4 

0.5 

-

-

0.5 

-

0.2 

-

0.8 

0.2 

-

4.0 

8.03 

31.9 

Q 

> 
•a 

Source: Dalaquest (April 1997) 
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Table 3-4 
2Mbx8/9 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectttfftics 

LG Semi con 

Matsushita 

Micron Technology^ 

Mitsubishi 

Mosel Vitelic 

Motorola 

Man Ya Technology^ 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas tristr^iftiliiS', 

Toshiba 

Vanguard. 
International 

Worldwide 
Shipments 

ASP {$) 

Revenue ($M) 

Ql/96 

-

2.8 

2.5 

-

0.9 

-

0.1 

0 

2.8 

-

-

-

7.7 

-

-

5.9 

-

0.4 

2.5 

0.9 

-

26.3 

32.56 

856.9 

Q2/96 

-

2.9 

3.0 

-

1.6 

-

0.2 

0.1 

3.2 

-

-

-

6.8 

-

-

6.5 

-

0.5 

3.0 

0.9 

-

28.6 

20.63 

590.2 

Q3/96 

-

4.8 

3.7 

-

3.2 

-

0.5 

0.3 

3.4 

-' 

^ • 

--

7.8 

-

0.3 

6.8 

-

0.4 

4.2 

1.1 

-

36.4 

11.65 

424.4 

Q4/96 

-

4.8 

5.4 

-

4.5 

-

1.2 

0.4 

3.7 

-

-

-

9.4 

-

1.7 

8.7 

-

0.6 

5.7 

1.4 

0.2 

47.7 

9.56 

456.3 

1996 

-

15.3 

14.6 

-

10.1 

-

2.0 

0.8 

13.2 

-

-

-

31.5 

-

2.1 

27.8 

-

1.9 

15.4 

4.3 

0.2 

139.1 

16.74 

2,327.7 

Ql/97 

-

7.4 

6.3 

1.0 

4.8 

1.1 

1.4 

0.6 

4.2 

-

-

-

10.9 

-

0.3 

5.3 

-

0.7 

7.0 

2.0 

1.3 

54.2 

9.00 

488.0 

Q2/97 

-

8.4 

6.4 

1.7 

5.2 

2.3 

1.6 

0.7 

3.8 

' 

-

-

12.7 

-

0.3 

9.0 

-

1.1 

7.2 

1.3 

1.8 

63.4 

8.65 

548.2 

Q3/97 

-

12.8 

7.1 

5.0 

6.0 

4.5 

1.7 

0.8 

3.1 

-

-

3.8 

15.6 

0.2 

0.3 

9.2 

-

2.2 

8.3 

1.0 

1.3 

82.7 

8.28 

685.1 

Q4/97 

-

13.5 

6.3 

7.0 

7.7 

6.2 

2.0 

1.0 

2.3 

-

-

5.0 

18.0 

0.5 

0.3 

8.8 

-

6.0 

9.3 

1.0 

2.2 

97.2 

8.18 

794.7 

1997 

-

42.0 

26.1 

14.6 

23.6 

14.1 

6.7 

3.1 

13.4 

-

-

8.8 

57.3 

0.7 

1.2 

32.3 

-

10.0 

31.8 

5.3 

6.6 

297.5 

8.46 

2,515.9 

Ql/98 

-

13.5 

7.6 

8.5 

9.0 

9.2 

2.0 

1.0 

2.3 

0.8 

-

7.4 

19.1 

2.0 

0.2 

14.0 

-

12.9 

8.6 

0.6 

2.3 

121.1 

8.11 

982.3 

Q 

1 

1,0 

Source: Dataquest (April 1997) 
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Table 3-6 
512Kx32 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

@ 
CO 
CO 
-vl 

o 
tu 
O) 
.a 

> 
• a 

IVJ 
oo 

CO 
CO 
•vl 

Alliance 

Fujitsu 

Kitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard 
International 

Worldwide 
Shipments 

ASP ($) 

Revenue ($M) 

Ql/96 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.1 

-

0.1 

54.26 

7.8 

Q2/96 

-

-

-

: 

-

-

-

-

-

-

-

-

-

-

0.2 

-

0.2 

25.86 

4.0 

Q3/96 

-

^ 

-

_ 

-

^ 

^ 

-̂  

-

: 

-

-

-

• ^ 

0.4 

-

0.4 

15.86 

6.0 

Q4/96 

-

-

-

-

-

-

-

-

-

_ 

-

-

-

^ 

0.7 

-

0.7 

12.15 

8.4 

1996 

-

-

-

" 

-

-

: 

--̂  

-

^ 

• ~ 

-

-

' - ' • 

1.4 

-

1.4 

19.13 

26.1 

Ql/97 

-

-

-

. 

-

• ' 

._ 

-

-

• 

-

-

-

-

0.8 

-

0.8 

10.44 

7.9 

Q2/97 

-

-

-

' 

-

-

*~ 

• - -

--

^ 

• - • 

-

-

-

1.0 

• -

1.0 

9.85 

9.9 

Q3/97 

-

-

-

-

-

-

-

-

-

_ 

-

-

-

-

1.3 

-

1.3 

9.63 

12.0 

Q4/97 

-

-

-

: 

-

-

-

-

-

-

-

-

-

-

1.3 

-

1.3 

9.50 

11.9 

1997 

-

-

-

^ 

• - -

-

: 

-

^ 

• _ ^ 

• ^ 

-

-

-

4.3 

-

4.3 

9.79 

41.7 

Ql/98 

-

-

-

-

-

-

:-

-

-

: 

-

-

-

-

1.3 

-

1.3 

9.46 

11.9 

Q 

Source; Dataquest (April 1997) 
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Chapter 4 

Production Statistics of 64IVIb DRAIVI 

> 

This chapter provides estimates of 64Mb DRAM quarterly unit shipments 
by supplier. Tables show total 64Mb shipments (see Table 4-1) and ship­
ments by organization (x4, x8/9, xl6/18, and x32/36, located in Tables 4-2 
through 4-5, respectively). Dataquest collects data through quarterly sup­
plier surveys. These tables represent 64Mb DRAM unit shipments of each 
company's brand-name parts. For example, if one company produces 
DRAMs for another company under a foundry agreenient, Dataquest 
counts the product as shipments from the company that purchased the 
product to ship under its brand name. This avoids the problem of double-
counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
total 64Mb DRAM. ASPs for the 64Mb family of DRAM come from 
Dataquest's Memories Worldwide program. Multiplying total shipments 
by these ASPs yields an estimated dollar market for that device. Dataquest 
derives demand from a units-per-system analysis detailed in Chapter 5. 
Following the configuration tables is an analysis of each vendor's ship­
ments of x8/9, x l6 /18 , and x32/36 devices (see Table 4-6). Dataquest calls 
this the "wide-bit ratio." 

Dataquest has combined normalized configuration and interface ratios 
along with a regional contiibution ratio (formerly provided in a graph) 
into one table (Table 4-7). 

What Has Changed since the Previous Report 

> 

Our outlook now calls for relative balance of supply and demand for 
64Mb DRAM from second quarter 1997 through the end of 1998 (against 
the prior expectation of oversupply through first quarter 1998). 

The forecast for 64Mb DRAM supply has been increased for 1997 and 
1998. This results from the shift of some 16Mb capacity to production of 
64Mb devices. For full-year 1997, the worldwide supply forecast of 64Mb 
parts calls for 0.09 billion units (versus 0.07 billion in the prior forecast). 
For third quarter 1997, supply has been increased by over 5 million units 
and for the fourth quarter of this year by 15 million units. For 1998, 
Dataquest now expects worldwide supply of 64Mb DRAM to total 0.35 
billion units (while the prior forecast called for 0.27 biUion uruts). 

Expectations for 64Mb DRAM demand have been increased for 1997 and 
1998. For full-year 1997, the worldwide demand forecast of 64Mb devices 
now calls for 0.09 bilUon units (versus 0.07 billion units in the prior fore­
cast). The third quarter 1997 demand outlook for 64Mb parts has been 
increased to just over 25 niillion units (versus the prior expectation of less 
than 20 million units). For fourth quarter 1997, 64Mb DRAM demand has 
been increased to 44 million units (versus the prior expectation of 30 mil­
lion units). For 1998, Dataquest expects worldwide demand for 64Mb 
DRAM to total 0.34 billion units (while the prior forecast called for 
0.27 billion units). 

DSDR-WW-MS-97Q1 ©1997 Dataquest 23 



24 DRAM Supply and Demand Quarterly Statistics Worldwide 

High/Low Range of 64Mb DRAM Supply Forecast i 
As noted, Dataquest has increased its 64Mb DRAM supply forecast for 
1997 and 1998. 

The High Side Estimate 
Under current market conditions, another highly visible market issue is 
the question of how high the 64Mb DRAM supply can go, especially in 
1998. For 1997, 64Mb supply could be about 10 percent higher than our 
current forecast, which means a 1997 high side forecast just under 100 mil­
lion units. The 64Mb up side potential this year is somewhat constrained 
because suppliers face a challenge to rapidly improve 64Mb yields, which 
are far lower than 16Mb yields. 

By contrast, the 64Mb DRAM up side potential for 1998 is higher, should 
suppliers significantly improve 64Mb yields by early 1998. For 1998, 64Mb 
supply might be 25 percent higher than the current forecast, which means 
a 1998 high side forecast of nearly 420 niillion units. 

The Low Side Estimate 
The 1997 down side potential to 64Mb DRAM supply is relatively steep. 
Even assuming a sharp shift of capacity to 64Mb DRAM production, 64Mb 
yields might prove quite low this year. For 1997, 64Mb supply might be 
more than 20 percent lower than the current forecast, which means a 1997 
low side forecast of 70 milUon units. 

The 64Mb yields should improve considerably during 1998. On the low 
side, the 1998 supply of 64Mb DRAM might be about 10 percent lower 
than the current forecast, which means a low side estimate of just under 
300 million units. 

i 

i 
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Table 4-2 
16Mbx4 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Stee! 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard Intematiotttd 

Worldwide Shipments 

ASP {$) 

Revenue ($M) 

Ql/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0 

-

-

0.1 

-

-

-

-

-

0.1 

139.10 

16.9 

Q2/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0.1 

-

-

0.2 

-

0 

0 

• 

-

0.4 

121.60 

48.5 

Q3/96 

-

-

-

0.1 

0.1 

0.1 

-

-

0 

-

-

-

0.4 

-

-

0.4 

-

0 

0 

0 

-

1.1 

106.80 

120.1 

Q4/96 

-

0 

0.2 

0.2 

0.1 

0.2 

-

-

0 

-

-

-

0,5 

-

-

1.0 

-

0 

0 

0.1 

-

2.6 

95.00 

244.6 

1996 

-

0 

0.2 

0.3 

0.2 

0.3 

-

-

0 

-

-

-

1.0 

-

-

1.7 

-

0.1 

0.1 

0.1 

-

4.2 

101.93 

430.0 

Ql/97 

-

0.1 

0.2 

0.4 

0.1 

0.4 

-

0 

0.1 

-

-

-

0.6 

-

-

1.8 

-

0.1 

0.1 

0.2 

-

4.2 

75.00 

312.3 

Q2/97 

-

0.1 

0.2 

0.7 

0.1 

0.7 

-

0 

0.6 

-

0 

-

0.7 

-

0.1 

3.0 

-

0.1 

0.2 

0.7 

-

7.3 

65.00 

477.6 

Q3/97 

-

0.2 

0.3 

1.3 

0.2 

1.3 

0 

0 

2.0 

-

0 

-

1.2 

-

0.2 

3.9 

-

0.3 

0.2 

1.3 

-

12.3 

59.50 

734.7 

Q4/97 

-

0.3 

0.4 

2.1 

0.3 

2.0 

0.1 

0 

3.2 

-

0 

-

2.3 

-

0.6 

6.0 

-

0.4 

0.2 

1.8 

-

19.8 

54.50 

1,076.9 

1997 

-

0.6 

1.2 

4.6 

0.7 

4.5 

0.1 

0 

6.0 

-

0.1 

-

4.8 

-

0.9 

14.7 

-

0.9 

0.6 

4.0 

-

43.6 

59.64 

2,601.5 

Ql/98 

-

0.3 

0.6 

1.7 

0.5 

1.9 

0.2 

0 

3.3 

-

0,1 

-

2.2 

-

0.7 

5.3 

-

0.5 

0.1 

2.2 

0 

19.6 

43.50 

851.3 

Q 

Source: Dataquesl (April 1997) 

CO 
CO 
~ j 



CO 

o 
33 

cn 
I 

CO 
•~J 
O 

@ 
to 
CO 
-v l 

O 
cu 
I—I-
03 

X 3 

> 
"a 
ISD 
OO 

Table 4-3 
8Mbx8/9 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microeled^eij^cs 

LG Semi con 

Matsushita 

Micron Technolfe^; 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technph;^: 

NEC 

Nippon Steel 
Semico nductiM 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instilments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP ($) 

Revenue {$M) 

Ql/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0 

-

-

0 

-

-

-

-

-

0 

139.10 

4.1 

Q2/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0 
-

-

0.1 

' 

0 

0 

-

-

0.1 

121.60 

13.7 

Q3/96 

-

-

-

-

0 

-

-

-

0 

-

-

-

0.1 

-

-

0.1 

-

0 

0 

0 

-

0.3 

106.80 

32.0 

Q4/96 

-

-

0.1 

0.1 

0.1 

0.1 

-

-

0 

-

-

-

0.5 

-

-

0.3 

-

0 

0.1 

0 

-

1.2 

95.00 

112.9 

1996 

-

-

0.1 

0.1 

0.1 

0.1 

-

-

0 

-

'-. 

-

0,7 

-

-

0.4 

-

0 

0.2 

0 

-

1.6 

99.81 

162.7 

Ql/97 

-

0.1 

0.1 

0.1 

0.1 

0.1 

- • 

-

0.1 

- • 

-

-

1.0 
, 

-

1.1 

-

0 

0.4 

0.1 

-

2.9 

75.00 

217.3 

Q2/97 

-

0.1 

0.1 

0.2 

0.1 

0.2 

-

-

0.2 

-

-

-

1.5 

-

-

1.8 

-

0 

0.8 

0.3 

-

5.3 

65.00 

344.2 

Q3/97 

-

0.2 

0.1 

0.5 

0.1 

0.5 

0 

-

0.9 

-

-

-

2.0 

-

0.1 

2.8 

-

0.2 

1.4 

0.6 

-

9.4 

59.50 

559.6 

Q4/97 

-

0.5 

0.2 

0.9 

0.3 

0.9 

0 

-

1.6 

-

-

-

2.7 

-

0.4 

5.4 

-

0.3 

2.0 

0.9 

-

16.1 

54.50 

877.6 

1997 

-

0.9 

0.5 

1.7 

0.6 

1.7 

0 

-

2.8 

-

-

-

7.1 

-

0.5 

11.0 

-

0.5 

4.6 

1.9 

-

33.7 

59.31 

1,998.8 

Ql/98 

-

1.2 

0.3 

0.7 

0.5 

0.9 

0.1 

-

1.7 

-

-

-

3.1 

-

0.4 

4.2 

-

0.4 

1.9 

1.2 

0 

16.8 

43.50 

729.0 

Source: Dataquest (April 1997) 
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4Mbxl6/18 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

AlUance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vi telle 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstrUifieiSife^ 

Toshiba 

Vanguard IntWfllrtional 

WortdwMe5Ifif>inents 

ASP ($) 

Revenue ($M) 

Ql/96 Q2/96 Q3/96 

-

-

-

-

0 0 0 

-
-

-

-

-

-

-

0.1 

-

-

0 0.1 

-

-

-
-

-

0 0 0.2 

139.10 121.60 106.80 

0.3 2.9 16.5 

Q4/96 

-

0 

-

-

0.1 

-

-

-

-

-

-

-

0.1 

-

-

0.3 

-

• • ' 

- • 

r 

-

0.5 

95.00 

45.2 

1996 

-

0 

-

-

0.1 

-

-

-

-

-

-

-

0.2 

-

-

0.3 

-

-

-

-

-

0.7 

99.81 

65.5 

Ql/97 

-

0.2 

-

-

0.1 

-

-

-

0 

-

-

-

0,3 

• • -

^ • 

0.2 

-

-

0 

T 

-

0.8 

75.00 

56.5 

Q2/97 

-

0.6 

-

0 

0.1 

0 

-

-

0 

-

0 

-

0.6 

-

-

0.3 

-

0 

0 

-

-

1.7 

65.00 

109.2 

Q3/97 

-

1.1 

0 

0.1 

0.1 

0.1 

-

-

0.2 

-

0 

-

1.2 

-

0.1 

0.4 

-

0 

0.1 

0.1 

-

3.4 

59.50 

202.7 

Q4/97 

-

2.1 

0.1 

0.2 

0.2 

0.2 

-

0 

0.5 

-

0 

-

3.2 

-

0.2 

0.6 

-

0.1 

0.3 

0.3 

0 

7.9 

54.50 

431.2 

1997 

-

4.0 

0.1 

0.4 

0.4 

0.3 

-

0 

0.7 

-

0.1 

-

5.3 

-

0.2 

1.4 

-

0.1 

0.4 

0.4 

0 

13.8 

59.31 

815.6 

Ql/98 

-

3.3 

0.2 

0.9 

0.3 

0.7 

-

0 

0.9 

-

0.1 

0.1 

4.5 

-

0.2 

3.3 

-

0.1 

0.7 

0.6 

0.2 

16.0 

43.50 

693.9 

Source; Dataquest (April 1997) 
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Table 4-5 
2Mbx32 DRAM Quarterly Shipments by Vendor, 1996 to 1998 (Millions of Units Shipped) 

Ql/96 Q2/96 Q3/96 Q4/96 1996 Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 

@ 
CO 
CO 

-~J 

o 
cu 
I—I-
(U 
.o 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectr^ti^ 

LG Semicon 

Matsusiiita 

Micron Teclintil^^; 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Techn#igir 

NEC 

Nippon Steel 
Semiconductor: 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrumerits 

Toshiba 

Vanguard International 

Worldvyide Shipments 

ASP ($) 

Revenue ($M) 

0 0.1 0.2 0.3 1.2 

0.4 

0.1 0.5 0.9 

0.2 0.6 1.1 

78.00 71.40 65.40 

14.8 41.6 71.1 

0.1 

1.5 1.3 

0.4 

0.1 0.1 

1.9 3.5 

68.57 47.85 

127.5 168.1 

> 
• o 

IS3 
C» 

Source: Dataquest (April 1997) 
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ô V I 

M 
NO 
vO 
V I 

O 
M 

S 
00 

o 
fci 
VO oe 

O 
Stf 
NO 
00 

o 
4^ 

s 00 

M 

VO 
oo 

4& tP 

ss 
cr ™ 

4& 
OS 

CL n 
I 

D3 

NO 

ve 

VO 
VO 
00 

n 

13 
t-H 

&> 
OQ 

m 

5̂  

n 
o 
3 

*T3 

tu 

CD 

sr 
*T3 

3 
m 
3 

8P!Mp|jo/v\ so!}sp;s AijayBno puBmaQ pue A|ddns wvdO OE 



Production Statistics of 64IVlb DRAM 31 

E2 

G 
0) 

g 
• i H 

J H 
l/l 

f2 
o 
00 
n 
c 
01 
u 
; H 
01 

5J 
w 
CT^ 
CT^ 

CO 

O 
»w^ 
4-> 
Q 

P!j 
TJ u 
N 

O 
2 
ja 

0 0 
0 ^ 
CTN 
I H 

CO 

5 
^ 
a 
0 0 

^ m 

a 
0 0 

r J 

a 
GO 

5 r H 

a 
«-> 
o> 
r H 

I N 
C ^ 

^ O 

I N 

a> 
m 

a 
t v 
O N 

a 
I N 
O N 

a 
NC 
OS 
ON 
i H 

VO 

5 
a 
ve 
O N 

CO 

a 
VS 
ON 

a 
NO 

o \ 

a 

r-^ 

c6 
en 

i n 
t - H 

CO 

•^f 
CO 
CO 

CTN 

?̂  

r-H 

i r i 
CO 

Ov 
NO 
• * 

o 

5i 

o 
0 0 

•* 

NO 

o 
LO 

CO 

CO 
i n 

o \ 

^ NO 

t v 

o 
NO 

c-g 
T—t 

t ^ 

I D 

T|5 
I N 

CM 

O N 
I N 

NO 
T - * 

CM 

NO 
CM 

CM 

^ CNl 

CO 

i r i 
CM 

NO 

I N 
CM 

o 
o 
CO 

CO 

NO 
CO 

ON 

i n 
CO 

i n 
NO 
CO 

i n 
NO 
CO 

1—1 

I N 
CO 

l - H 

i n 
CM 

p 
0 0 
CM 

p 
ON 
1-H 

r H 

1-H 

CM 

•* 
O N 
l - H 

O N 

~-, 
0 0 
X 

J 3 

0 0 

NO 

CM 
CO 

i n 

-* CO 

CO 

CO 
CO 

• ^ 
1-H 
CO 

NO 

0 0 
CM 

0 0 

"* T - H 

\ D 

I N 
1—t 

CM 

CO 
*—1 

NO 

r H 
r H 

^ D 

ON 

r~^_ 

O 
r-^ 

( N 

r-^ 
T-* 

0 0 

O N 

• * 

• * 

• * 
r H 

OO 

^^ 
< ^ 
X 

^ 

CM 

0 0 

0 0 

ON 

O N 

I N 

CM 

I N 

CO 

NO 

O 

c-j 

• * 

r j 

CO 

CM 

CO 

t - H 

1 

1 

1 

, 

1 

1 

-̂  
CO 
' N 

r » 
CO 
X 

- D 

s 
oa 

T~-* 

o 

CO 

d 

T—t 

d 

o 

o 

CM 

d 

r^ 

d 

1 ^ 

d 

CO 

d 

[ N 

d 

^ 
' J * 

o 
CO 

CO 

t r i 

CO 

< N 
r H 

NO 

•* 1—* 

< 
oi 
O 

I N 

0 0 
CO 

r j 

r H 
CO 

• * 

O N 

CO 

NO 

^ 

t N 

I N 

•* 

I N 

d 
NO 

• * 

NO 
i n 

CM 

CM 
NO 

0 0 

i n 
NO 

I N 

r H 

I N 

1 < 

d 
0 0 

T—t^ 

0 0 
I N 

p 
NO 
0 0 

r H 

CM 
0 0 

CM 

CM 
0 0 

< 
K; a 
0 
Q 
w 

i n 
O N 

i n 

i n 
NO 
NO 

0 0 

0 0 

i n 

0 0 

i n 

I N 

d 
i n 

NO 

0 0 
CO 

O N 

CM 
• * 

CM 

I N 
CO 

I N 

CO 
CO 

I N 

I N 

CM 

o 
i r i 
r-i 

ON 

0 0 
T-< 

I N 
0 0 

NO 

i r i 

CO 

CO 

< 
D 
3 
O 
c 

s 
J S u 

c 

ua 

I N 

r-^ 

O 

( N 

I N 
r H 

NO 

r^ 

i n 
r-^ 

i n 
d 

NO 

d 

i n 
d 

CM 

d 

1 

1 

, 

1 

1 

1 

2 < 
as 
a 
c 

.S 
fs 
iH 

OJ 

U 
01 

z 

1 

1 

1 

1 

1 

, 

1 

1 

1 

, 

, 

1 

, 

1 

1 

s 
<d 
OS 

D 
Si 

-C 

0 
c 
a 

ra " D -
lA 

5 

p 
r^ 
T-^ 

r-i 

^ ^—t 

0 0 

d 
r H 

i n 
0 0 

o> 
I N 

T—t 

0 0 

NO 

I N 

CO 

0 0 

p 
0 \ 

ON 

0 0 

CO 

d 
r H 

I N 

0 0 

ON 

CM 
r H 

o 

^ r H 

^ 
CO 
r^ 

tn 

.s "c 
rs 
a. 
B Q U 
En 
n j 

_ U 
'ii^ 
Oi 

e 
< 

O N 

d 
i n 

o 
CO 
• * 

I N 
r H 

i n 

o 
CO 
i n 

• * 

CO 
i n 

o 
I N 

-* 

I N 

ON 
• ^ 

NO 

I N 

-* 

•«* 
( N 
• * 

p 
0 0 
CO 

NO 

I N 
CO 

NO 

d 
•* 

i n 

-* CO 

o 
0 0 
t N 

i n 
v-i 
CM 

jfl 
-Si 
' p 

rq 
CL. 

E 
o 

U 

ra 
O, 
ni 

ON 

CM 

r^ 

• ^ 

NO 

CM 

T—t 

CNJ 

0 0 

r H 

NO 

x~^ 

I N 

r H 

O N 

r H 

P 
r H 

CO 

r-^ 

• * 
r H 

PNJ 

r H 

O N 

r H 

O N 

r-^ 

, 

. 2 
' c 
nj 

a, 
o 

u 
o 
D H o 
1-1 

t u 

r J 
i r i 
CO 

0 0 

CO 
CO 

0 0 

• ^ 

CO 

i n 
NO 
CO 

ON 

NO 
CO 

CO 

CO 
f 

p 
r H 
T f l 

r^ 

CM 
• ^ 

^ 
I N 

^ 

0 0 
r H 

i n 

I N 

d 
i n 

i n 
O N 

• * 

I N 

d 
i n 

r-i 

NO 
i n 

r^ 

i r i 
NO 

X 
Oj 

'c 
(S 
D, 
B 
o 

U 
u 

N ^ 

*u 
to 

a 

< 

Q . < 

DSDR-WW-MS-97Q1 ©1997Dataquest April 28,1997 



Chapter 5 

Consumption of DRAMs by Application 
This chapter provides details of Dataquest's DRAM demand analysis. 
Quarterly DRAM demand figures are derived from Dataquest's electronic 
equipment forecast generated by the Semiconductor Application Markets 
Worldwide program, as well as forecasts from Dataquest's Computer Sys­
tems and Peripherals group and Telecommunications group. 

Table 5-1 shows the quarterly electronic equipment production forecast 
(the system forecast). Table 5-2 provides Dataquest's estimate of DRAM 
megabyte consumption for each type of system. Dataquest calls this 
"megabytes per system." Table 5-3 shows the number of bits of men\ory 
required by the entire market (the system forecasts times DRAM usage) 
and the memory module market. Table 5-4 provides DRAM demand for 
each application by DRAM density as well as total supply and demand by 
density and sufficiency in millions of 4Mb equivalent units. 

What Has Changed since the Previous Report 
Dataquest revised the systems forecasts contained in Table 5-1, except for 
the PC forecast. Dataquest plans to issue its new worldwide PC forecast 
subsequent to publication of this report. We expect undramatic changes in 
the worldwide PC forecast for 1997 and 1998. (The next DRAM Supply/ 

^ Demand Quarterly Statistics Report will contain that forecast). 

The content of the figures presented in Chapter 5 has changed consider­
ably. Figures 5-1 though 5-4 now show supply and sufficiency for each 
DRAM density as well as for total bit supply and sufficiency. 

^ 
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Table 5-1 
High-Volume Electronic Equipment Unit Production, 1996 to 1998 (Thousands of Systems) 

Mainframes 

Supercomputers 

Mid ranges 

Workstations 

Personal Computers 

Server Marketed 

Transpor tables 

Ultraportable and 
Notepads 

Notebooks 

Laptops 

Desktops 

Desksides 

PC Upgrades 

Memory Module^' 

Data Storage Devieies 

Printers 

Facsimile 

LAN Hubs/Internetworking 

Te ieph ones / Ans w eri ng 
Machines 

industrial Applications 

Digital Video Disc 

Cable/Satellite Set-Top 
Boxes 

Games (Sj^tems and 
CarlTidges) 

8-Bit Video Games 

16-Bit Video Games 

CD-ROM Games 

RISC and Future Video 
Games 

Other Games 

Other Applications 

Ql/96 

2.4 

0.7 

181.4 

199.0 

16,354.0 

257.5 

-
186.7 

2,422.1 

18.8 

9,926.9 

3,541.9 

2,436.4 

19,079.5 

37,290.1 

10,171.1 

2,446.1 

182.5 

2,130.0 

820.1 

2.7 

1,230.6 

4,431.7 

32.4 

1,031.8 

-
3367.4 

-
-

Q2/96 

2.4 

0.7 

181.4 

199.0 

16,300.0 

283.2 

-
205.2 

2,417.2 

12.3 

9,464.5 

3,917.7 

2,540.4 

19,271.3 

38,876.9 

10,603.9 

2,550.2 

200.7 

2,415.5 

837.8 

2.8 

1,409.2 

4,620.3 

21.4 

730.9 

-
3,868.0 

-
-

Q3/96 

2.5 

0.7 

189.0 

207.3 

17,239.7 

299.8 

-
260.9 

2,726.4 

19.3 

10,117.0 

3,816.2 

2,644.4 

19,424.7 

40,463.7 

11,036.8 

2,654.3 

217.9 

2,854.7 

846.2 

2.9 

1,703.9 

4,808.8 

10.8 

530.8 

-
4,267.3 

-
-

Q4/96 

2.7 

0.8 

204.1 

223.8 

22,126.8 

398.2 

-
311.3 

3,352.4 

25.3 

13,110.6 

4,929.0 

2,786.7 

22,387.7 

42,050.5 

11,469.6 

2,648.1 

240.8 

3,284.8 

873.9 

56.6 

1,732.3 

4,540.1 

13.7 

372.3 

-
4,154.1 

-
-

1996 

10.1 

2.9 

755.9 

829.0 

72,020.5 

1,238.7 

-
964.1 

10,918.0 

75.7 

42,619.0 

16,204.9 

10,407.9 

80,163.1 

158,681.1 

43,281.4 

10,298.6 

842.0 

10,685.0 

3,378.0 

65.0 

6,076.0 

18,400.9 

78.3 

2,665.8 

-
15,656.7 

-
-

Ql/97 

2.4 

0.8 

203.7 

205.3 

19,251.5 

338.6 

-
333.8 

2,902.2 

7.2 

11,395.6 

4,274,2 

2,589.9 

22,842.2 

46,580.7 

11,601.4 

2,666.3 

274.6 

3,268.7 

901.8 

297.7 

2,095.3 

4,414.8 

14.0 

338.3 

-
4,062.4 

-
-

Q2/97 

2.4 

0.8 

203.7 

205.3 

19,166.2 

362.3 

-
333.7 

2,890.0 

6.1 

11,258.0 

4,316.0 

2,669.4 

23,024.1 

48,562.8 

11,982.6 

2,558.1 

292.7 

3,553.4 

921.6 

310.3 

2,317.5 

4,602.6 

13.6 

235.4 

-
4,353.7 

-
-

Q3/97 

2.5 

0.8 

212.1 

213.8 

20,486.0 

377.0 

-
384.9 

3,198.2 

8.3 

12,018.5 

4,499.1 

2,785.1 

24,132.5 

50,545.0 

12,324.7 

2,662.5 

313.8 

3,869.8 

930.9 

500.8 

2,545.7 

4,790.5 

12.8 

194.4 

-
4,583.3 

-
-

Q4/97 

2.7 

0.9 

229.1 

230.9 

25,889.3 

493.0 

-
454.2 

3,939.9 

10.7 

15,346.3 

5,645.3 

2,899.7 

25,058.2 

52,527.1 

12,551.3 

2,686.1 

334.9 

4,302.1 

957.7 

611.2 

2,702.4 

4,978.3 

13.2 

146.3 

-
4,818.9 

-
-

1997 

10.1 

3.4 

848.6 

855.2 

84,792.9 

1,571.0 

-
1,506.5 

12,930.3 

32.3 

50,018.3 

18,734.6 

10,944.1 

95,057.0 

198,215.7 

48,460.0 

10,572.9 

1,216.0 

14,994.0 

3,712.0 

1,720.0 

9,661.0 

18,786.2 

53.5 

914.4 

-
17,818.3 

-
-

Ql/98 

2.2 

0.9 

229.2 

221.5 

22,554.4 

432.7 

-
498.2 

3,474.0 

9.2 

13,215.6 

4,924.8 

2,678.4 

25,983.9 

54,038.4 

13,173.2 

2,639.9 

374.5 

4,163.6 

993.0 

910.4 

3,072.5 

5,636.8 

12.1 

115.3 

-
5,509.5 

-
-

2 

1 

2 

5 

1 

Source: Dataquest (April 1997) 
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Table 5-2 
DRAM Consumption by Application, 1996 to 1998 (Megabytes per System) 

@ 
CD 
CO 
•vl 

• 
a> 
I—I-(u 

j=i 

> -a 

NJ 
oo 

CO 
CO 
•~ j 

Mainframes 

Su percompu ters 

Mid ranges 

Workstations 

Personal Computierg 

Server Marketed 

Transportables 

Ultra portable and 
Notepads 

N otebooks 

Laptops 

Desktops 

Desksides 

PC Upgrades 

Memory Modules 

Data Storage Devices 

Printers 

Facsimile 

LAN Hubs/Internet working 

Telephones/Answering 
Machines 

Industrial Applications 

Digital Video Disc 

Cable/Satellite Set-Top B o ) ^ 

Games (Systems and 
Cartridges) 

8-Bit Video Games 

16-Bit Video Games 

CD-ROM Games 

RISC and Future Video 
Games 

Other Gaines 

PC + Module Megabytes per 
System 

Ql/96 

1,380.0 

2,434.4 

71.0 

59.0 

18.2 

41.8 

-
10.4 

10.7 

10.3 

19.0 

19.9 

18.8 

6.1 

0.1 

3.1 

1.5 

4.8 

1.6 

6.5 

1.3 

1.3 

3.0 

0.1 

0.1 

-
3.9 

-
25.3 

Q2/96 

1,630.0 

2,638.7 

94.0 

62.5 

19.3 

44.5 

-
11.3 

11.7 

11.2 

19.9 

20.9 

19.7 

6.4 

0.1 

3.1 

1.5 

4.9 

1.7 

6.6 

1.3 

1.5 

3.4 

0.1 

0.1 

-
4.0 

-
26.9 

Q3/96 

1,850.0 

2,830.0 

122.0 

69.5 

20.6 

49.4 

-
12.6 

13.0 

12.5 

21.4 

22.4 

21.1 

7.7 

0.1 

3.4 

1.7 

5.1 

1.8 

6.6 

1.4 

1.7 

4.0 

0.1 

0.1 

-
4.5 

-
29.3 

Q4/96 

2,138.0 

3,104.2 

157.2 

77.3 

21.1 

52.2 

-
13.8 

14.2 

13.6 

21.6 

22.7 

21.4 

8.0 

0.1 

3.4 

1.7 

5.3 

1.9 

6.7 

1.5 

1.7 

4.0 

0.1 

0.1 

-
4.4 

-
29.2 

1996 

1,762.2 

2,763.2 

112.5 

67.4 

19.9 

47.6 

-
12.3 

12.6 

12.1 

20.6 

21.6 

20.3 

7.1 

0.1 

3.3 

1.6 

5.0 

1.8 

6.6 

1.5 

1.6 

3.6 

0.1 

0.1 

-
4,2 

-
27,8 

Ql/97 

2,520.0 

3,360.0 

184.3 

83.1 

24.3 

58.8 

-
15.3 

15.8 

15.2 

25.0 

26.2 

24.7 

10.4 

0.2 

3.6 

1.9 

5.6 

1.9 

6.8 

2.1 

1.9 

4.4 

0.1 

0.1 

4.8 

-
36.6 

Q2/97 

2,990.0 

4,300.0 

208.0 

107.0 

25.9 

65.4 

-
16.2 

16.7 

16.0 

26.5 

27.9 

26.3 

12.0 

0.2 

3.8 

2.1 

5.8 

2.0 

7.0 

3.6 

2.1 

5.0 

0.1 

0.1 

-
5,3 

-
40.3 

Q3/97 

3,190.0 

4,390,0 

230.0 

108.0 

27.6 

72.0 

-
17.5 

18.0 

17.3 

28.2 

29.7 

28.0 

13.6 

0.3 

3.9 

2.2 

5.9 

2.0 

7.2 

3.9 

2.1 

5.1 

0.1 

0.1 

-
5.3 

-
43.6 

Q4/97 

3,260.0 

4,400.0 

254.0 

109.0 

28.8 

81.0 

-
19.1 

19.7 

18.9 

29.1 

30.5 

28.8 

14.7 

0.3 

3.9 

2.3 

6.1 

2.1 

7.5 

4.0 

2.2 

5.2 

0.1 

0 

-
5.3 

-
43.0 

1997 

3,000.1 

4,123.9 

220.2 

102.1 

26.8 

70,4 

-
17.2 

17.7 

17.1 

27.4 

28.7 

27.0 

12.7 

0.2 

3.8 

2.1 

5.9 

2.0 

7.1 

3.6 

2.1 

4.9 

0.1 

0.1 

-
5.2 

-
41.1 

Ql/98 

3,540.0 

4,770.0 

315.0 

119.1 

33.1 

89.1 

-
21.0 

21.7 

20.8 

33.9 

35.6 

33.5 

15.6 

0.3 

4.2 

2.4 

6.3 

2.2 

7.8 

4.8 

2.2 

5.5 

0.1 

0 

-
5.6 

-
51.1 

Source: Dataquest (April 1997) 
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Table 5-3 
DRAM Consumption by Application, 1996 to 1998 (Billions of Bits Demanded) 

@ 
U3 
CO 
-vi 

o 
Oi 

> 
T3 

C» 

CO 
CO 
-Nl 

Mainframes 

Supercomputer 

M j d r a n ^ 

WorksEitUins 

rcreonal Computers 

Server Marketed 

Tfdnspnrtables 

UEirsportableand 
Notepads 

Notebooks 

Laptops 

Desktops 

Desksides 

PC Upgrades 

Memory Modules 

Da la Slorage Devices 

rrinlets 

FacsimiEc 

LAN Hubs/ 
Interrictworking 

Telephones/Answering 
Mflchinos 

Industrie Applications 

Di^ita] Video Disc 

Cable/Sateilite Bol-Top 
Boxes 

Games^Sysieinsaiid 
Catlridges) 

8-Bi( Video Games 

16-Bit Video Games 

CD-ROM Games 

B3SC and Future 
Vrdeo Games 

Other Games 

OtherAppjicattoiis 

Total Demand 

Persona i Com pu te r 
Share of Total 

Ql/96 

28,083.1 

14,223.2 

108,049.8 

98,474.1 

2,496,028.9 

90,386.3 

-
16,258.8 

217,402.3 

1,618.1 

1,578,856.8 

591,506.6 

383,623.6 

980,909.4 

25,188.6 

263,857.1 

29,815.9 

7,343.0 

29,431.7 

45,001.8 

29.2 

13,662.6 

111330.3 

171 

525.0 

-
110,788.3 

-
438.1 

4,635,490.6 

53.8 

Q2/96 

33,170.6 

15,416.4 

143,051.8 

104,269.0 

2,632,496.4 

105,654.9 

-
19335.3 

237,235.3 

1,158.4 

I3SI322.2 

687390.3 

420,258.8 

1,039,871.7 

30,664.0 

280,155.3 

32,590.2 

8,224.7 

35348.6 

46373.2 

31.1 

17,217.1 

130,275.1 

11.5 

395.5 

-
129,868.1 

-
3,058.6 

4,972,472.8 

52.9 

Q3/96 

39,2163 

17,223.2 

193,398.9 

120,791.9 

2,982,347.1 

124,139.8 

27,644.0 

297,779.1 

2,0273 

1,812,769.0 

717,987.8 

469,094.4 

1,247,921.0 

36,585,2 

311,326.0 

36,961.1 

9,304.0 

43,6278 

47,132.5 

34.7 

24,127.4 

162,577.4 

5.8 

291.9 

162,279.7 

137,045.5 

5,878,714.5 

50.7 

Q4/96 

48,947.1 

20,403.5 

269,135.2 

145,144.9 

3,925,401.0 

174,507.4 

-
35,913.3 

398,765.1 

2,892.2 

2375,566.6 

937,756.3 

499,878.8 

1,500,532.7 

43,038.2 

324,841.6 

38,833.5 

10,606.7 

51,1623 

49,191.7 

7043 

24,863.8 

153,4975 

7.4 

198.9 

-
153,291.2 

204,982.8 

7311,165.6 

53.7 

1996 

149,417.2 

67,266.3 

713,635.7 

468,679.9 

12,036,2733 

494,688.5 

-
993513 

1,151,181.9 

7,695.9 

7,348,714.7 

2,934,640.9 

1,772355.7 

4,769,234.8 

135,476.0 

1,180,180.1 

138,200.6 

35,478.4 

159370.5 

187,699.3 

799.6 

79,870.9 

557,680.2 

41.7 

1,411.3 

-
556,227.2 

-
345324.9 

22,797,843.4 

52.8 

Q l « 7 

51348.2 

22,668.1 

314,884.5 

143,142.4 

3,921,174.4 

167,030.3 

42,908.7 

384,656.9 

911.5 

2385,9970 

939,670.0 

536,843.4 

1,986,276.6 

61,828.7 

351359.6 

42,496.8 

12,783.6 

53,203.6 

51394.0 

5,223.7 

32,618.4 

164,092.4 

7 5 

169.6 

-
163,915.3 

-
119,492.0 

7,871,530.4 

49.8 

Q2/97 

60,925.0 

29,009.8 

355338.6 

184,2353 

4,163,436.4 

198,659.2 

-
45,2913 

404381.4 

821.0 

2305,646.4 

1,008,637.1 

588,173.2 

2323,740.4 

96,140.4 

378384.8 

43,990.0 

14,1173 

58,727.1 

53,962.3 

9371.7 

41,214.8 

191,855.1 

7 3 

1103 

-
191,737.6 

-
425,1793 

9,017302.0 

46.2 

Q3/97 

67,708.6 

30,851.0 

409,2943 

193,705.4 

4,735,614.9 

227,713.7 

-
56,4983 

483,980.2 

1,2063 

2347,122.1 

1,119,093.7 

653,1843 

2,751,615.4 

116,176.6 

403,286.4 

48,%33 

15,610.1 

65,573.0 

56,300.6 

16,383.0 

45,700.0 

203,4779 

6.9 

84.7 

-
203,386.4 

-
416,4783 

10,229,923.1 

463 

Q4/97 

74,729.9 

33,394.9 

488,163.5 

211,138.9 

6,249,198.2 

334,792.4 

-
72,7278 

650,424.0 

1,691.2 

3,743385.0 

1,445,977.8 

700,285.9 

3,081,580.3 

137,035.8 

411,677.1 

51,648.6 

17,222.7 

74,757.2 

60,012.0 

20,722.4 

48,875.0 

215,284.1 

71 

60.7 

-
215,216.3 

-
128316.4 

12,004,243.1 

52.1 

1997 

254,711.8 

115,9233 

1367,681.0 

732,221.9 

19,069,424.0 

928,195.5 

-
217,426.3 

1,923,442.5 

4,6303 

11,482350.5 

4313378.6 

2,478,486.8 

10,143,212.6 

411,1813 

1,545,207.9 

187,098.7 

59,733.9 

252,260.9 

221368.9 

51,700.8 

168,4083 

774,709.6 

28.7 

4253 

-
774,255.5 

1,089,666.2 

39,123,498.7 

48.7 

Ql/98 

66,287.9 

34,4753 

605,636.9 

221,271.1 

6,270,343.5 

323,461.0 

-
87382.9 

631301.1 

1,6003 

3,755,953.6 

1,469,644.1 

753,6143 

3398,726.0 

158,184.3 

459,092.7 

53,620.0 

19,822.2 

77,4505 

64390.9 

36345.9 

57350.6 

259,100.0 

6 3 

46.0 

-
259,0473 

-
365,260.6 

12,901,973.1 

48.6 

70 

37 

669 

236 

6,524 

351 

82 

663 

1 

3,875 

1350 

821 

3,688 

191 

483 

58 

21 

89 

68 

41 

63 

256 

256 

868 

14,192 

Source: Dataquest (April 1997) 
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Table 5-4 
DRAM Consumption by Application and Density, 1996 to 1998 (Millions of Units) 

Mainframes 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Supercomputers 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Midrange 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Workstations 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

Z56Mb 

Personal Computers 

256K 

1Mb 

4Mb 

16Mb 

Ql/96 

-
-
-

0.3 

1.5 

0 

-

-
-
-

0.7 

0 

-

-
-
-

6.2 

0.1 

-

-
-

0.6 

5.7 

-
-

-
12.1 

235.0 

89.3 

Q2/96 

-
-
-

0.2 

1.5 

0.1 

-

-
-
-

0.5 

0.1 

-

-
-
-

71 

0.2 

-

-
-

0.2 
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Table 5-4 (Continued) 
DRAM Consumption by Application and Density, 1996 to 1998 (Millions of Units) 
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44 DRAM Supply and Demand Quarterly Statistics Worldwide 

Figure 5-1 
4Mb DRAM Quarterly Outlook, 1996 to 1998 (Shipments and Sufficiency) 
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Source: Dataquest (April 1997) 

Figure 5-2 
16Mb DRAM Quarterly Outlook, 1996 to 1998 (Shipments and Sufficiency) 
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Consumption of DRAIVis by Application 45 

Figure 5-3 
64Mb DRAM Quarterly Outlook, 1996 to 1998 (Shipments and Sufficiency) 
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Figure 5-4 
Bit DRAM Quarterly Outlook, 1996 to 1998 (Shipments and Sufficiency) 

Millions of Units 
5,000 

4,500 

4,000 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000H 

500 

0 

Percent 
120 

[7] WoridwideSfiJpments 

— • - Sufficiency (%) 

I. 

115 

110 

105 

100 

95 

90 

9/31 as 

Source: Dataquest (April 1997) 

DSDR-WW-MS-97Q1 ©1997 Dataquest April 28,1997 



Chapter 6 

PC DRAM Consumption by Processor TypeL 
The data in this chapter provides a form of checks and balances on the 
demand-side statistics. Table 6-1 shows Dataquest's annual forecast of 
microprocessor vmit shipments in personal computers. This data does not 
include shipments of either replacement motherboards or industrial con­
trollers. Table 6-2 presents an estimate of DRAM consumption in mega­
bytes per system in PCs at the point of sale. This is the sum of factory 
configuration of memory as the system leaves the original equipment 
manufactiirer (OEM) plus memory added to the unit at or before the point 
of sale. Table 6-3 multiplies the numbers in Tables 6-1 and 6-2 to produce 
overall PC DRAM demand. 

What Has Changed since the Previous Report 
The number of megabytes of DRAM per specific microprocessor t j^e (for 
example, the Pentium 150 MHz) has changed; the overall number of 
DRAM megabytes per PC system, however, remains consistent with the 
prior report. 

As in the previous report, this chapter has been synchronized with the PC 
system and consumption forecasts in Tables 5-1 through 5-3. The "total" 
line in these tables corresponds to the "personal computers" line in Tables 
5-1 through 5-3. 

DSDR-WW-I\/1S-97Q1 ©1997 Dataquest 47 
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Table 6-1 
Personal Computer Forecast by MPU, 1996 to 1998 (Thousands of Systems) 

386 

486 

Pentium 60-100 MHz and 
Unclassified 

Pentium 120-133 MHz 

Pentium 150-166 MHz 

Pentium 180 MHz and 
AbovG 

Pentium Pro 150-200 MHz 

Pentium Pro over 200 MHz 
and Future x86 

68xxx 

Other CISC/RISC 

All MPU Types 

Ql/96 

5.2 

2,901.2 

9,074.3 

2,734.9 

549.7 

-

47.6 

-

103.0 

938.1 

16,354.0 

Q2/96 

1.5 

1,851.8 

7,525.5 

4,308.5 

1,484.3 

17.4 

115.1 

-

33.9 

962.1 

16,300.0 

Q3/96 

0.1 

754.7 

6,161.9 

5,711.2 

2,805.6 

247.6 

465.8 

20.3 

16.9 

1,055.5 

17,239.7 

Q4/96 

-
429.1 

5,755.5 

6,025.0 

5,347.7 

1,357.8 

1,759.5 

122.0 

12.3 

1,318.0 

22,126.8 

1996 

6.7 

5,936.9 

28,517.2 

18,779.5 

10,187.3 

1,622.8 

2,388.0 

142.3 

166.1 

4,273.6 

72,020.5 

Ql/97 

-
120.4 

2,901.1 

4,574.6 

5,583.2 

2,391.3 

2,418.4 

191.2 

4.1 

1,067.0 

19,251.5 

Q2/97 

-
48.5 

1,996.7 

3,169.3 

5,298.6 

3,667.2 

3,414.5 

441.9 

2.0 

1,127.5 

19,166.2 

Q3/97 

-
24.8 

1,107.2 

2,612.5 

4,094.4 

5,221.0 

5,348.1 

778.4 

2.0 

1,297.6 

20,486.0 

Q4/97 

-
5.3 

641.7 

2,212.6 

3,211.5 

8,153.2 

8,658.3 

1,481.0 

4.0 

1,521.9 

25,889.3 

1997 

-
198.9 

6,646.7 

12,569.0 

18,187.7 

19,432.7 

19,839.4 

2,892.4 

12.2 

5,013.9 

84,792.9 

Ql/98 

-
3.1 

257.6 

1,016.7 

2,144.1 

6,810.8 

9,199.5 

1,823.0 

-
1,299.5 

22,554.4 

Source: Dataquesl (April 1997) 
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Table 6-2 
Personal Computer Forecast by MPU, 1996 to 1998 (Megabytes per System) 

386 

486 

Pentium 60-100 MHz and 
Unclassified 

Pentium 120-133 MHz 

Pentium 150-166 MHz 

Pentium 180 MHz and 
Above 

Pentium Pro 150-200 MHz 

Pentium Pro over 200 MHz 
and Future x86 

68xxx 

Other aSC/RISC 

AH MPU Types 

Ql/96 

12.8 

14.0 

18.7 

20.5 

22.6 

-

27.3 

-

15.4 

17.0 

18.2 

Q2/96 

13.0 

14.2 

19.0 

20.9 

22.9 

25.2 

27.8 

-

15.7 

17.2 

19.3 

Q3/96 

13.2 

14.5 

19.3 

21.2 

23.3 

25.7 

28.3 

31.1 

15.9 

17.5 

20.6 

Q4/96 

-
14.1 

18.7 

20.6 

22.7 

24.9 

27.4 

30.2 

15.5 

17.0 

21.1 

1996 

12.8 

14.2 

18.9 

20.8 

22.9 

25.1 

27.6 

30.3 

15.5 

17.2 

19.9 

Ql/97 

-
15.4 

20.5 

22.6 

24.8 

27.3 

30.0 

33.0 

17.0 

18.7 

24.3 

Q2/97 

-
15.8 

21.1 

23.2 

25.5 

28.1 

30.9 

33.9 

17.4 

19.2 

25.9 

Q3/97 

-
16.2 

21.6 

23.7 

26.1 

28.7 

31.6 

34.7 

17.8 

19,6 

27.6 

Q4/97 

-
16.3 

21.7 

23.9 

26.3 

28.9 

31.8 

35.0 

18.0 

19.8 

28.8 

1997 

-
15.6 

21.0 

23.2 

25.6 

28.5 

31.4 

34.6 

17.5 

19.4 

26.8 

Ql/98 

-
18.3 

24.4 

26.8 

29.5 

32.5 

35.7 

39.3 

-
22.2 

33.1 

Source: Dataquest (April 1997) 
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Table 6-3 
Personal Computer Forecast by MPU, 1996 to 1998 (Billions of Bits Demanded) 

3S6 

486 

Pentium 60-100 
MHiand 
Unclassified 

Fenlium 120-
133 MHz 

Penbiuiii 1 so­
les MHz 

Pentium] 80 MHK 
a lid Above 

Pentjum Pro 150-
20U MHz 

PenHum Fro over 
200 M H E and 
jL'Uture x86 

68?: Fx 

Other CISC/RBC 

AH MPU 
Types 

Ql/96 

557.2 

341,349.5 

1,421,043.2 

471,113.7 

104,163.6 

-

10,923.6 

~ 

13,326.8 

133,551.3 

2,496,028.9 

Q2/96 

157.9 

221,337.9 

1,197,215.9 

753,972.6 

285,713.9 

3,686.5 

26,810.4 

4,463.5 

139,137 9 

2,632,496.4 

Q3/96 

9.3 

91,790.1 

997,445.7 

1,016,935.3 

549,532.1 

53,356.7 

110393.8 

5,298.9 

2,263.0 

155,322.1 

2,982;347.1 

Q4/96 

-
50,690.8 

905,011.8 

1,042,119.3 

1,017,463.5 

284,162.3 

405^)59.5 

30,888.7 

1,600.1 

188,405.0 

3,925,401.0 

1996 

724.3 

705,168.3 

4,520,716.6 

3,284,140.9 

1,956,873.2 

341,205.5 

553,187.2 

36,187.6 

21,653.4 

616,416.3 

12,036,273.3 

Ql/97 

-
15,570.5 

499,275.9 

866,013.5 

1,162,654.2 

547,766.9 

609,371.9 

53,002.1 

583.7 

166,935.8 

3,921,174.4 

Q2/97 

-
6,439.8 

353,016.6 

616,364.5 

1,133,499.2 

862,965.6 

883,831.3 

125,809.7 

298.2 

181,211.5 

4,163,436.4 

Q3/97 

-
3,370.3 

200,368.2 

520,053.4 

896,562.4 

1,257,580.4 

1,417,030.7 

226,869.5 

303.0 

213,476.9 

4,735,614.9 

Q4/97 

-
719.4 

117,0272 

443,865.6 

708,683.3 

1,979,102.6 

2,311,896.8 

434,980.5 

602.9 

252,320.0 

6,249,198.2 

1997 

-
26,099.9 

1,169,687.9 

2,446,297.1 

3,901,399.1 

4,647,415.4 

5,222,130.8 

840,661.8 

1,787.8 

813,944.2 

19,069,424.0 

Ql/98 

-
484.0 

52,742.5 

228,996.6 

531,198.7 

1,856,1105 

2,757,784.8 

601,142.1 

-
241,884.3 

6,270,343.5 

2 

10 

50 

1,70 

3,00 

94 

24 

6,52 

Source: Dalaquest (April 1997) 
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Chapter 7 

Worldwide DRAM Wafer Fabrication Plant 
Production Capacity ^ . ^ ^ ^ ^ ^ . ^ ^ 

Chapter 7 provides analysis of DRAM fab capacity. Dataquest uses the 
data in this chapter to test the information provided in the supplier sur­
veys. As with Chapter 6, this provides a form of checks and balances for 
market sizing. 

Table 7-1 provides the silicon capacity for each production facility in 
square millimeters of silicon per month. 

Please note that Dataquest does not gather all the displayed production 
information from the manufacturers themselves. Dataquest performs an 
extensive fab survey in the third and fourth quarters of each year and 
updates this periodically through the year with articles from the general 
and trade press. Analyzing fab production could cause some confusion 
when accounting for contract production. Contract production (foundry) 
is production under license from a different company for that different 
company to sell under its brand name. The table presented in Chapter 7 
will credit capacity used for contract production under foundry, while the 
shipment information in Chapters 2 through 4 wiU credit shipments by the 
purchaser of that foundry production. Nearly every semiconductor manu­
facturer performs some contract manufacturing. Thus, these analyses 
should not be used to determine any particular company's inventory or 
utilization. 

What Has Changed since the Previous Report 
Dataquest has made its regular quarterly update to the fab section con­
tained in the report. 

DSDR-WW-MS-97Q1 ©1997 Dataquest 51 
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Table 7-1 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CO 
~J 
a 
Bi 

r\3 
CO 

CD 
CO 
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Fab 
ID 

2240 

CoQipany 

Alphatec/Tl 
Semicondurtor 

Head­
quarters 
Country 

US./ 
Thailand 

Alph l tec /n SemicondudDr liital 

2180 Dominion 
Semiconducior 

U.S. 

Dominiqn SoniconductDrTotdl 

428 

443 

1231 

1516 

1517 

1518 

1530 

1531 

1533 

2142 

2203 

Fujitsu 

Fujitsu 

Fufitsu 

Fuptsu 

Fujitsu 

Fuiitsij 

Fu]lt5u 

Fiifitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu Tbtal 

447 

800 

1554 

1556 

1564 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japati 

Japaii 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

t^ib Natne 

Phase 1 

Module 1 

Phase 1 

Phase 2 

No. 1 

No. 3 

No. 4-1 

No. 4-2 

No. 2 

No. 3 
Phase 1 

No. 3 
Phase 2 

No. 2 

Fab 2 

E2 

U2 

Dl 

D3 

Chitose 
1-lF 

City 

Banglcolt 

Manassas 

Newton 
Aycliffe 

Newton-
Aydiffe 

Gresham 

Isawa-Gun 

Isawa-Gun 

Isawa-Gun 

Kuwana-Gun 

Kuwana-Gun 

Kuwana-Gun 

Gresham 

Newton 
Aycliffe 

Landshut 

Irving 

Mobara-Shi 

Mobara-Shi 

Chitose-Shi 

Prefectuie 

Chachaersao 

Virginia 

England 

England 

Oregon 

Iwate 

Iwate 

Iwate 

Mie 

Mie 

Mie 

Oregon 

England 

Bavaria 

Texas 

Chiba 

Chiba 

Hokkaido 

Country 

Thailand 

U.S. 

U.K. 

U.K. 

U.S. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

U.K. 

Germany 

U.S. 

Japan 

Japan 

Japan 

ProducLq 

16Mb 64Mb 
DRAM 

64Mb DRAM 

4Mbl6Mb 
DRAM 

4Mb DRAM 

4Mb DRAM 

4Mb DRAM 
SRAM 
ROMMPU 

16Mb 
DRAM 
SGRAM 

16Mb DRAM 

Logic Arrays 
4Mb 
DRAM 

4Mb 16Mb 
DRAM 
SRAM 
MPU 

16Mb 64Mb 
DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

1Mb 4Mb 
DRAM 
256Kb 
SRAM 
MPU 

1Mb 4Mb 
DRAM 
LCD 
Driver 

4Mb DRAM 

4M DRAM 
MCU 

Initial 
Production 

Date 

1997/Q3 

1997/Q4 

1991 

1995 

1982/Ql 

1987 

1990/Q4 

1996 

1987 

1992 

1994 

1998 

1999 

1993/Ql 

1990 

1982 

1990 

1988 

Maximum 
Monthly 

Starts 

20,000 

20,000 

28,000 

28,000 

5,600 

14,000 

17,000 

50,000 

20,000 

25,000 

10,000 

15,000 

500 

10,000 

15,000 

182,100 

16,000 

16,500 

25,000 

15,000 

15,000 

Maximum 
Diameter 

(mm) 

;Drt 

200 

150 

150 

150 

150 

150 

200 

150 

]50 

200 

200 

200 

200 

150 

125 

150 

150 

Minimum 
Line 

Width 
(Microns) 

0.35 

0.25 

0.5 

0.5 

0.65 

0.8 

D.42 

0.18 

0.8 

0.5 

0.25 

0.25 

0.25 

0.35 

0.8 

1.3 

0.8 

0.8 

>0.8m 

-

* 
• • ^ 

-
- : • • 

-

' 
" 

' 

-
" 

-

-
• ^ 

-
-

306,8' 

-. 
-

Ma 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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l̂ ab 
ID 

1565 

1567 

1589 

1595 

1604 

2101 

2172 

2205 

2294 

2296 

2297 

Company 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi Total 

2246 Hitadii/Nippon 
Steel 
Semicondudnr 

Head­
quarters 
Countiy 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Tab Nume 

Chitose 1-
2F 

N2-1 

R&D 2 

K2-1F 

K4-3F 

Nl-1 

N2-2 

K2-2F 

Chitose 2 

N3/2F 

N2/3F 

Tampins 

Hitachi/Nippon Steel Semiconductor Ibtal 

19 

20 

175 

176 

202 

2033 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

MOS Fab 
1-A 

MOS Fab 
2-A 

MOS Fab 3 

MOS 
Fab 2-B 

MOS R&D 

Fab 4 

Cily 

Chitose-Shi 

Flitachinalta-
Shi 

Kodaira-Shi 

NaltaJtoma-
Gun 

NaJcakoma-
Gun 

Hitachinaka-
Shi 

Hitachir\aka-
Shi 

Nakakoma-
Gun 

Chitose-Shi 

Hitachinaka-
Shi 

Hitachinaka-
Shi 

Singapore 

Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Prefccturi! 

Hokkaido 

Ibaraki 

Tokyo 

Yamanashi 

Yamanashi 

Ibaraki 

Ibaraki 

Yamanashi 

Hokkaido 

Ibaralu 

Ibaraki 

Kyoungld-Do 

Kyoungki-Do 

Kyoungki-Do 

Kyoungki-Do 

Kyoungki-Do 

Kyoungki-Do 

Country 

Japan 

japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Singapore 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

Products 

4MDRAM 
MCU 

16Mb DRAM 

MPUSRAM 
DRAM 
Arrays 
CBIC 

4Mb DRAM 
SRAM 
MCU 

4Mb DRAM 
1Mb 
SRAM 
EPROM 

1Mb 4Mb 
DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

64Mb DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

256K DRAM 
SRAM 

1Mb 4Mb 
DRAM 

4Mb DRAM 
Telecom 
ICs ASIC 

4Mb DRAM 

DRAM 

4Mb DRAM 
Telecom 
ICs ASIC 

Initial 
Production 

Date 

1991) 

1994/Q4 

1985 

1990 

1989 

1983 

1996 

1995 

1998 

1998 

1996 

1998 

1985 

1986 

1989 

1992 

1989 

1993 

Maximum 
Monthly 

Starts 

iS.OtW 

10,000 

3,000 

25,000 

10,000 

15,000 

10,000 

10,000 

10,000 

10,000 

15,000 

220,500 

20,000 

20,000 

15,000 

15,000 

20,000 

20,000 

3,000 

10,000 

Maximum 
Diameter 

(mm! 

150 

200 

150 

150' 

150 

150 

200 

200 

200 

200 

200 

200 

125 

150 

150 

150 

150 

200 

Minimum 
Line 

Width 
(Microns) 

0.8 

0.35 

0.5 

2 

0.8 

0.8 

0.35 

0.5 

035 

0.35 

0.35 

0.3 

1 

0.65 

0.5 

0.5 

0.25 

0.35 

>a.8m 

441.8 

-

-

-

-
-

-

748.6 

-
184.1 

-

-
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Fib 
ID 

2083 

2120 

2168 

2317 

2459 

2460 

Company 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai Total 

427 

435 

463 

590 

801 

802 

1607 

2221 

IBM 
Mi croelectronics 

IBM 
Microelectronics 

IBM 
Micnoelectroni<:s 

IBM 
WicroeJectTDnics 

IBM 
Microelectronics 

IBM 
MiCJtjelBctrun ics 

IBM 
Microelectronics 

IBM 
Microplectronits 

Head-
quartets 
Country 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

U.S. 

U.S. 

vs. 

U.S. 

U.S. 

us. 

us. 

us. 

IBI^ Miotielectrtmics TataL 

429 IBM/Philips 

IBIU/Fhilips Ibtal 

1370 IBM/Siemens 

IBM/Siemnu Total 

152 Jinan 

u.a 

U.S. 

Ch i r e 

Fab Name 

Fab 5 

Fab 6 

Oregon Fab 

Fab 7 

Phase 1 

Phase 2 

-

-

Bldg 963 

Bldg 970 

Bldg. 973 

AMF 

' 

ACl. 

NO;2 

City 

Ichon 

Ichon 

Iiugene 

Ichon 

Dumfermline 

Dumfermline 

Corbeil-
Essonnes 

Sindelfingen 

Corbeil-. 
Essonnes 

Essex 
Junction 

Essex 
Junction 

Essex 
Junction 

Yasu-Gun 

:(l)rt>eil-
E$BOnnes 

Bo^Ungen 

CorbeL-
EssonnGS 

Jinan 

Prefecture 

Kyoungki-Do 

Kyoungl^i-Do 

Oregon 

Kyoungki-Do 

Scotland 

Scotland 

-

-

Vermont 

Vermont 

Vermont 

Shiga 

-

-

-

Country 

Korea 

Korea 

U.S. 

Korea 

U.K. 

U.K. 

Franco 

Germany 

France 

U.S. 

U.S. 

U.S. 

Japan 

France 

Germany 

France 

China 

Products 

16Mb 64Mb 
DRAM 

64Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb 256Mb 
DRAM 

DRAM 
SRAM 

DRAM 
SRAM 
DSPMPU 
Custom 

1Mb DRAM 

4Mb DRAM 
MPU 

64Mb 
DRAM 
MPU Mul­
timedia 
ICs 

16Mb DRAM 

64Mb 
DRAM 
pDSP 

64Mb DRAM 

4Mb DRAM 

16Mb 64Mb 
DRAM 

IKbSRAM 
4KbDRAM 

Initial 
Prvduction 

Date 

1994 

1996 

1998 

1997 

1998/Q4 

-

-

1989 

1989/Q4 

1988 

1989/Q4 

1990 

1997 

1989/Ql 

1991 

1989 

Maximum 
Monthly 

Starts 

25,000 

30,000 

30,000 

30,000 

30,000 

-

228,000 

25,000 

25,000 

7,000 

16,000 

24,000 

20,000 

15,000 

15,000 

147,000 

20,000 

20,000 

30,000 

30,000 

8,000 

Maximum 
Diameter 

(mm) 

20tl 

200 

200 

200 

200 

12 

125 

125 

WO 

125 

200 

200 

200 

2M 

300 

JOO 

75 

Minimum 
Line 

Width 
(Microns) 

0.35 

0.35 

0.25 

0.35 

0.18 

0.18 

1 

1-5 

0.8 

0.5 

0.35 

0.5 

0.35 

0.2 

o.s 

OJS 

5 

>0.8m 

-

• 
-

^ 

-
-

184.1 

306.8 

306.8 

-

-

•-• 

" 

-

«13.« 

-

-

-
35,3 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CO 
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O 
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CO 
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Fab 
[D Company 

JJnan Total 

1627 KTI 
Semiconductor 

2149 KTI Semiconduc­
tor 

Heid-
quarteni 
Cauntiy 

U.S./Japan 

U.S./Japan 

KTI Scmjcanduttor Total 

172 LG Semliwi. 

173 LG Scnuom.; 

174 LG SemicDii: 

2081 LG Scmicun 

2095 LG SemiKm • 

2316 LC Semicoh 

2464 I C Semiocm. 

LG SemlcDn Tni^ 

1224 Matsushita 

1636 Matsushita 

1654 Matsushita 

2143 Matsushita 

2404 Matsushita 

2405 Matsushita 

2443 Matsushita 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Fab Name 

F a b l 

Fab 2 

CI Phase 1 

CI Phase 2 

C2 Phase 1 

CI Phase 3 

C2 Phase 2 

G2 

Phase 1 

FabC 

Kyoto R&D 

S/CR6 

FabB 

FabC 

FabD 

FabD 

Cily 

Nishiwaki-
Shi 

Mishiwaki-
Shi 

Chongju-aty 

Chongju-aty 

Chongju-aty 

Chongju-City 

Chongju-Gty 

Gumi-a ty 

Newport 

Puyallup 

Kyoto-Shi 

Kadoma-Shi 

Tonami-Shi 

Tonami-Shi 

Tonami-Shi 

Puyallup 

Pjrclecttire 

Hyogo 

Hyogo 

Chungche-
ongbuk-do 

Chungche-
ongbuk-do 

Chungche-
ongbuk-do 

Chungche-
ongbuk-do 

Chungche-
ongbuk-do 

Kyeongsans-
buk-do 

Wales 

Washington 

Niigata 

Osaka 

Toyama 

Toyama 

Toyama 

Washirigton 

Country 

Japan 

Japan 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

U.K. 

U.S. 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

Products 

16Mb 
DRAM 
ASIC 

16Mb 64Mb 
DRAM 
ASIC 

1Mb 4Mb 
DRAM 

4Mb DRAM 

16Mb DRAM 

16Mb 64Mb 
DRAM 

16Mb DRAM 

64Mb DRAM 

64Mb 
DRAM 
256Mb 
DRAM 

1Mb 4Mb 
DRAM 4-
Bit 8-Bit 
MCU 

DRAM 

16Mb 
DRAM 64-
Bit MPU 
64Mb 
DRAM 

16Mb 
DRAM 16-
Bit MCU 

16Mb DRAM 

16Mb 64Mb 
DRAM 

32-Bit 
MRCO 
DSP 64Mb 
DRAM 

Initial 
Production 

Date 

1992/Q2 

1996/Q4 

1990 

1991 

1993 

1997/Ql 

1995 

1997 

1999 

1992/Ql 

1991 

1991/Ql 

1996/Ql 

1996/Q4 

1997 

1998/Q2 

Maximum 
Monthly 

Starts 

8^00 

25,000 

5„=iOO 

30^00 

30,000 

30,000 

15,000 

30,000 

25,000 

30,000 

30,000 

190,000 

21,000 

500 

500 

20,000 

10,000 

10,000 

10,000 

Maximum 
Diameter 

(mm) 

150 

200 

150 

150 

200 

200 

200 

200 

200 

150 

200 

150 

15fl 

200 

200 

SOO 

Minimum 
Line 

Width 
(Microns) 

0.5 

035 

0.5 

0.5 

0.35 

0.35 

0.35 

0,35 

0.6 

0.25 

0.35 

n35 

0.35 

0.35 

0.25 

M 

> 0.8m 

i5.3 

" 

-
-

-

-

-

• 

-

-
-
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Fab 
ID CompaAy 

Matsushita Total 

1270 Micron 
Technology 

2361 Micron 
Technology 

2362 Micron 
Technology 

2372 Micron 
Technology 

Micron Technology 

1246 Mitsubishi 

1419 Mitsubishi 

1672 Mitsubishi 

1678 Mitsubishi 

1690 Mitsubishi 

1693 Mitsubishi 

1699 Mitsubishi 

2174 Mitsubishi 

2211 Mitsubishi 

2408 Mitsubishi 

Mitsubishi Total 

195 MoselVitelic 

2442 MoselVitelic 

He id-
quarters 
Country 

US. 

U.S. 

U.S. 

U.S. 

Total 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Taiwan 

Fab Name 

Fab 3 

F a b l 

Fab 2 

U h i Fab 

-

-

B 

Sa2B 

ULSI 

TAl 

D-IF 

D-lF-2 

SAIF 

-

FablA 

Fab IB 

City 

im^ 

Soise 

Boise 

Lehi 

North 
Durham 

Alsdorf 

Saijo-Shi 

Saijo-Shi 

Itami-Shi 

Kami-Gun 

Kikuchi-Gun 

Kikuchi-Gim 

Saijo-Shi 

HsinChu 

Science Park 

Science Park 

Prefect urc 

Idaho 

Idaho 

Idalw 

Utah 

North 
Carolina 

Ehime 

Ehime 

Hyogo 

Kochi 

Kumamoto 

Kumamoto 

Ehime 

-

Hsin Chu 

HsinChu 

Country 

US. 

U.S. 

vs. 

U.S. 

U.S. 

Germany 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Taiwan 

Taiwan 

Pruducts 

1Mb 4Mb 
16Mb 
DRAM 

4Mb 16Mb 
DRAM 
VRAM 
SRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM 

4MB 16MB 
DRAM 

DRAM MCU 

64Mb 
DRAM 
EDRAM 

16Mb 64Mb 
256Mb 
DRAM 
ASIC Flash 

4Mb DRAM 
1Mb 
SRAM 
ASSP 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb 
DRAM 
EDRAM 
EFlash 

16Mb DRAM 

DRAM 
VRAM 

DRAM 
VRAM 

Initial 
Production 

Date 

1991/Ql 

1996/Q4 

1996/Q4 

1999 

1990/Q4 

1997/Q2 

1984 

1993 

1993 

1990 

1994 

1996 

1997 

1996 

1995/Ql 

1995/Q4 

Maximum 
Monthly 

Starts 

7Z,0O0 

3O.D0O 

IS.UOO 

ID.DOO 

-
48^00 

9,000 

7,000 

39,000 

16,000 

10.000 

30,000 

10,000 

15,000 

15,000 

12,000 

163,000 

15,000 

15,000 

Maximum 
Diameter 

(mm) 

200 

200 

200 

200 

150 

200 

125 

200 

200 

35D 

200 

200 

200 

200 

ISD 

ISO 

Minimum 
Line 

Width 
(Microns) 

0.35 

0.35 

0.25 

0.25 

0.5 

0.35 

0.9 

0.4 

0.2. 

a? 

035 

0.35 

0.3 

0.35 

0,45 

034 

>0.8m 

-

--

-•5 

: • -

-

-

478.6 

" 

': 

- ' • • 

-
478.6 

-

-
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CO 

o 
D5 
I—I-
cu 

X3 

> 
• a 

r\3 
0 0 

CO 
CO 
~ j 

Fab 
I D C u m p j n y 

M o s e l Vi te l i c Total 

2086 N a n Ya 
T e c h n o l o g y 

N a n Ya T e c h n o l o g y 

469 N E C 

646 N E C 

1286 N E C 

1727 N E C 

1737 N E C 

1746 N E C 

1747 N E C 

1748 N E C 

1749 N E C 

1763 N E C 

1775 N E C 

1776 N E C 

2121 N E C 

Head-
^ garters 
C a u n t i y 

T a i w a n 

Total 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

Fab N ^ m g 

F a b l 

1 P h a s e 

K-Line 

M - L i n e 

Dif-1 

G-1 

Dif-5 

Dif-6 

Dif-7 

Dif-8-1 

Dif-3 

Dif-1 

Dif-2 

(Bldg C) 

2 P h a s e 

City 

Tao Yuan 

Livingston 

Roseville 

Roseville 

Higashi 
Hin)shima-
Shi 

Sagamihara-
Shi 

Kumamoto-
Shi 

Kumamoto-
Shi 

Kumamoto-
Shi 

Kumamoto-
Shi 

Otsu-Shi 

Asa-Gun 

Asa-Gun 

Livingston 

Prefecture 

-

S c o t l a n d 

Cal i forn ia 

Ca l i fo rn ia 

H i r o s h i m a 

K a n a g a w a 

K u m a m o t o 

K u m a m o t o 

K u m a m o t o 

K u m a m o t o 

Sh iga 

Y a m a g u c h i 

Yamaguc t i i 

S c o t l a n d 

C n u n t i y 

T a i w a n 

U.K. 

U .S . 

U . S . 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

J a p a n 

U.K. 

F r s d u c t s 

16Mb 6 4 M b 
D R A M 

D R A M 

S R A M 

M P U 

D R A M ASIC 
M C U 

1 6 M b D R A M 

4 M b D R A M 
S R A M 
M P U 4 M b 
R O M 

16Mb 
D R A M 
ASIC 
M P U 4 M b 
R O M 

Logic 
D R A M 
M C U 

1 M b D R A M 

M P U M C U 

A r r a y s 

M C U 4 M b 
D R A M 
ASIC 

16Mb 
D R A M 
4 M b 
S R A M 
RISC ASIC 

S R A M 4 M b 
D R A M 
Mic ro 
ASIC 

4 M b D R A M 
1 M b 
S R A M 
M P U Flash 

4 M b 16Mb 

D R A M 

ASIC 

1 6 M b 6 4 M b 

D R A M 

Ini t ia l 
P r o d u c t i o n 

D a t e 

1996/Q2 

1987 

1984 

1991 

1990/Q4 

1988 

1978 

1987 

1988 

1994 

1983 

1988 

1993 

1996/Q4 

Maximum 
Monthly 

Starts 

30,000 

30,000 

30,000 

25,000 

25,000 

35,000 

30,000 

10,000 

20,000 

30,000 

30,000 

60,000 

17,000 

45,000 

45,000 

20,000 

M a x i m u m 
D i a m e t e r 

(mm) 

200 

150 

125 

150 

150 

ISO.' 

1J5 

150 

150 

2IJU 

150 

150 

1.50 

200 

M i n i m u m 
Line 

W i d t h 
(Microns) 

D.45 

D.S 

1 

0.5 

0.6 

o.s 

1.2 

1 

0.8 

0.35 

1 

0.8 

0.5 

0.35 

> 0 . 8 m 

-
^ 

-

' 

306.8 

-

245.4 

530.1 

300.4 

-
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Fab 
ID Campiitt^ 

2175 NEC 

2445 N'EC 

SECXb^ 

ITSB Nippon Silicon 

Nippon Silicon Tol^l 

17S5 XipponSteel 
Corporation 

Head-
{^uartcrn 
Co no try 

Japan 

Japan 

Japan 

Japan 

Nippon Steel CaiporatiQn Tbtal 

1803 Nippon Slwl 
Semiconductor 

1804 Xippon Steel 
Semiconductor 

2409 Nippon Stp^ 
Semiconductor 

Japan 

Japan 

Jdpan 

Nippon Steel Semiconductor Total 

1809 Oki 

IfilO Oki 

1812 Oki 

1813 Oki 

1821 Oki 

Japan 

Jap3]i 

Japan 

Japan 

Japan 

Fab Name 

t^f^a 

-

Electronics 
Lab 

M2 

M3 

Nl 

S2 

SI 

M2 

M3. 

V3 

Gty 

FE^ahi 
HjKishinia-
Shi 

Beijing 

-

Sagamihara-
Shi 

Tateyama-Shi 

Tateyama-Shi 

Tateyama-Shi 

Kurokawa-
Gun 

Kurokawa-
Gun 

Miyazaki-
Gun 

Miyazaki-
Gun 

Hachioji-Shi 

Ficfecture 

HJTodilma 

Kanagawa 

Chiba 

CWba 

Chiba 

Miyagi 

Miyagi 

Miyazaki 

Miyazaki 

Tokyo 

Country 

japan 

China 

-

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Products 

16Mb 64Mb 
DRAM 
ASIC RISC 

MCU Logic 
4Mb 16Mb 
DRAM 
ASIC 

16Mb DRAM 

ASIC 16Mb 
64Mb 
DRAM 

1Mb 4Mb 
DRAM 
Flash 
Logic 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

4Mb DRAM 
VRAM 
1Mb 
SRAM 
16M 
MROM 

1Mb DRAM 
256Kb 
SRAM 4M 
MROM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 
Micro 
Gate Array 

Initial 
Production 

Date 

1996 

2000 

1990 

-
1991/Q4 

1988 

1990 

1996/Q3 

1996/Ql 

1981 

1991 

1967 

1989 

Maximum 
Monthly 

Starts 

aa.oon 

5,000 

430/100 

-
-

500 

500 

12,000 

20,000 

10,000 

42,000 

15,000 

30,000 

%;tna 

30,000 

2,000 

Maximum 
Diameter 

(mm) 

200 

150 

-
-

150 

150 

150 

200 

200 

150 

12S 

150 

150 

Minimum 
Line 

Width 
(Microns) 

0.25 

0.4 

0.6 

-
0.35 

0.6 

0.5 

0.35 

0.3 

0.5 

U.fl 

0.4 

o.s 

>l).8m 

" 

ISSIIli, 

-
-

.-

-

-' 

T 

:.: 

" • 

CO 
CO 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CO 

~ J 

a 
K. 
(U 

X3 

> 
"C3 

[ \3 
OO 

Fab 
tD Company 

2104 Ofei 

Okl Ibtal 

2127 Powerchip 
(Elitegnjup) 

Powerchip ^OiLegroup] 

2182 PrnMOS 
Techncslogies 

FroMOS Technologies 

169 Samsung 

180 Samsung 

228 Samsung 

2096 Samsung 

2200 Samsung 

2222 Samsung 

Samsung Total 

1861 Sanyo 

1866 Sanyo 

Sanyo Total 

1885 Sharp 

2295 Sharp 

Hiiid-
quarterfi 
Countiy 

Japan 

Japan/ 
Taiwan 

Total 

Taiwan 

Total 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

Japan 

Japan 

Japan 

Japan 

Fab Name 

Ul 

F a b l 

Fab 2 

Fab 4 

¥m 

Fab 6 

Fab 7 

Fab 8 

-

A l 

C 2 

Factory 2 

Factory 4 

a t y 

Hachioji-Shi 

Science Park 

Science Parle 

Kiheung-Up 

Kibeung-Up 

Kiheung-Up 

Kiheung-Up 

Kiheung-Up 

Austin 

Ojiya-Shi 

Ojiya-Shi 

Fukuyama-
Shi 

Fukuyama-
Shi 

rralerture 

Tokyo 

Hsin Chu 

Hsin Chu 

Kyungki-Do 

Kyungki-Do 

Kyungki-Do 

Kyungki-Do 

Kyungki-Do 

Texas 

Niigata 

Niigata 

Hiroshima 

Hiroshima 

Cauntiy. 

Japan 

Taiwan 

Taiwan 

Korea 

Korea 

Korea 

Korea 

Korea 

U.S. 

Japan 

Japan 

Japan 

Japan 

Pruductfi 

64Mb 256Mb 
DRAM 
Micro 
Logic 

16Mb DRAM 

16Mb 64Mb 
256Mb 
DRAM 
SRAM 

Alpha MPU 
4Mb 
DRAM 
SRAM 
Embed. 
DRAM 

Alpha MPU 
4Mb 
DRAM 
SRAM 
Embed. 
DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

64Mb DRAM 

64Mb DRAM 

1Mb 4Mb 
DRAM 4-
Bit 8-Bit 
MCUDSP 

DRAM 

16Mb 
MROM 
DRAM 
SRAM 

Hash 64Mb 
DRAM 

Initial 
Production 

Date 

1992 

1996/Q2 

1998 

1990 

1993 

1995/Ql 

1996 

1997 

1998/Ql 

1985 

1994 

1989 

1998/Ql 

Maximum 
Monthly 

Starts 

1,000 

138,000 

25,000 

25,000 

20,000 

20,000 

35,000 

25,000 

30,000 

20,000 

25,000 

25,000 

160,000 

35,000 

25,000 

60,000 

40,000 

16,000 

Maximum 
Diameter 

(mm) 

ISO 

-
200 

200 

150 

.pn. 

200 

200 

200 

200 

125 

150 

JStl 

200 

Minimum 
Line 

Width 
(Microns) 

0,1:: 

0,4 

• l ^ i 

•ai-

W-

0.35 

0.35 

0.3 

0.3 

.0.8 

0.85 

0.6 

0.25 

M 

>0.8m 

. - • 

• -

-

- • 

-

._: 

-
--. 

• - • 

441.8 

441.8 

-

CO 
CO 
~ J 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Fab 
ID Cooipjtny 

ShjipTMal 

319 Siemens 

2070 Siemens 

2216 Siemens 

Siemens Total 

1918 Sony 

Sony Thlal 

1930 Sumilomn Mcfal 
Industries 

Head-
qudrtfn 
Country 

Germany 

Germany 

Germany 

Japan 

Japan 

Sumitomo Metal Industries Total 

241 Taiwan Semicon-
ductpT Mfg. Co. 

Taiwan/ 
Nether­
lands 

I j i w v i Semicontluctor Mfg. Co. Total 

2028 Tech 
Scmicomiuctor 

1029 TSch 
ScmicDnducior 

Singapore/ 
U.S. 

Sirigapore/ 
U.S. 

Tech Semiconductor Total 

4-58 Tev:ii Instniments 

441 Texas Instniments 

1189 Texas Instruments 

1252 Texas Instniments 

1938 Texas Instniments 

U.S. 

U.S. 

U.S. 

U.S. 

U,S. 

Fab Name 

H15,H16, 
HI 7 

SIMEC 
(Lines 1 
and 2) 

3G 

Fab 3 

Fabl 

Fab 2 

AMOS-1 

AMOS-2 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Miho 6 

a^ 

Regensburg 

Dresden 

North 
Tyneside 

Isahaya-Shi 

Amagasaki-
Shi 

Science Park 

Singapore 

Singapore 

Avezzano 

Avezzano 

Dallas 

Dallas 

Inashiki-Gun 

Prefecture 

Bavaria 

Saxonia 

England 

Nagasaki 

Hyogo 

Hsin Chu 

' 

-

AQ 

AQ 

Texas 

Texas 

Ibaragi 

Country 

Germany 

Germany 

U.K. 

Japan 

Japan 

Taiwan 

Singapore 

Singapore 

Italy 

Italy 

U.S. 

U.S. 

Japan 

Inducts 

4Mb DRAM 
ASIC 
ASSP 1Mb 
DRAM 
H182ASIC 

16Mb 64Mb 
DRAM 

DRAM ASIC 

1Mb SRAM 
4Mb 
VRAM 
CCD Logic 

4Mb DRAM 
Arrays 

DRAM 
SRAM 
ROM 
Logic 
Custom 

16Mb DRAM 

16Mb DRAM 

4Mb 16Mb 
DRAM 
4Mb Flash 

16Mb DRAM 

16Mb DRAM 

64Mb 256Mb 
DRAM 

1Mb 4Mb 
DRAM 
ASSPMPU 

Initial 
Production 

Date 

1986/Q3 

1996/Q2 

1997/Q3 

1991/Ql 

1591 

1995 

1993/Q2 

1996/Q3 

1990 

1996 

1995 

1997 

Maximum 
Monthly 

Starts 

56,UU() 

46,600 

30,000 

25,000 

101,600 

25,000 

25,000 

300 

300 

30,000 

30,000 

12,000 

25,000 

37,000 

22,000 

20,000 

16,000 

16,000 

15,000 

Maximum 
Diameter 

(mm) 

]5n 

200 

20U 

ISO 

ISO 

ara 

200 

sou 

300 

200 

200 

200 

150 

Minimum 
Line 

Width 
(Microns) 

DJ6 

0.25 

0.25 

D.S 

0,8 

0.35 

0.5 

0.35 

0.2S 

0.25 

0.5 

0.35 

0.8 

Max 

> 0.8m 

-

"* 

. 

-
-̂

-: 

-
-

-

' 

• 
• - - , 

~'. 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Fab 
ID CDDipiny 

2449 Texas Instruments 

Texas Instruments TtAfl 

^09 Texas Instni-
tncnts/ Acer 

189 Tcvas Instru­
ments/Acer 

2261 Texas Instru­
ments/Acer 

Head­
quarters 
Country 

US, 

U.S. 

us. 

US, 

T ^ a s Instmmenfs/Acer Total 

246] Texas Instru­
ments/Anam 
E!ectmnj{3 

U.S./KotEa 

Fab Name 

AM0&3 

Fab lA 

Fab IB 

Fab 2 

Tf!xa» Injtrm&ents/Anain Electmmcs Total 

m e Tohoku 
Semiconductor 

1947 Tohoku 
SeiTLiecinductor 

1948 Tohoku 
Semiooriductor 

Japan/U-S, 

Japan/U5. 

Japan/U.S. 

Tohoku Semiconductor Total 

1977 Toshiba 

1980 Toshiba 

1981 Toshiba 

1991 Toshiba 

1993 Toshiba 

2150 Toshiba 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

S t e p l 

Step 2 

Step 3 

Bldg. 108 
D-2 

Y-Cubed, 
No. 1-
M o d l 

Y-Cubed, 
No. 1-
Mod2 

C-Cubed 3 

C-Cubed 4 

Y-Cubed, 
No. 2 

a t y 

AvejtzatKl 

Science Park 

Science Park 

Science Park 

Pupyong 

Sendai-Shi 

Sendai-Shi 

Sendai-Shi 

Kawasaki-Shi 

Yokkaichi-Shi 

Yokkaichi-Shi 

Oita-Shi 

Oita-Shi 

Yokkaichi-Shi 

Preiecwre 

AQ 

HsinChu 

HsinChu 

Hsin Chu 

Siioul 

Miyagi 

Miyagi 

Miyagi 

Kanagawa 

Mie 

Mie 

Oila 

Oita 

Mie 

Country 

Italy 

Taiwan 

Taiwan 

Taiwan 

Korea 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Frnducfs 

Flash 64Mb 
256Mb 
Embed­
ded 
DRAM 

4Mb DRAM 

4Mb 16Mb 
DRAM 

16Mb 64Mb 
DRAM 

DRAM DSPs 

1Mb DRAM 
MCUMPU 

4Mb DRAM 
MPU MCU 

16Mb DRAM 

16Mb 64Mb 
DRAM 
Flash 

4Mb 16Mb 
DRAM 

4Mb 16Mb 
DRAM 

MCU ASIC 
DRAM 
SRAM 

4Mb 16Mb 
DRAM 

16Mb 
DRAM 
64Mb 
DRAM 
256Mb 
DRAM 

Initial 
Production 

Date 

1999/Ql 

1991/Q4 

1995/Q3 

1999 

2002 

1988 

1991 

1995/Q2 

1990 

1993 

1994 

1989 

1991 

1996/Q3 

Maximum 
Monthly 

Starts 

6,600 

95,600 

22,000 

25,000 

50,000 

97,000 

25,000 

25,000 

7,500 

10,000 

15,000 

32,500 

1,300 

10,000 

25,000 

32,000 

40,000 

28,000 

Maximum 
Diameter 

(mm) 

U 

150 

20D 

20tt 

200 

150 

150 

300 

2W) 

200 

200 

125 

150 

200 

Minimum 
Line 

Width 
(Microns) 

0.18 

0.5 

035 

0J5 

025 

1 

0.8 

0.35 

0.35 

0.5 

0.35 

1 

0.5 

0.35 

>0,8m 

-
> 

•' 

-

-' 

' 

-
132.5 

-

-

132.5 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Fab 
ID Company 

2264 Toshiba 

2458 Toshiba 

Toshiba Total 

2079 Twinstar 
Semiconductor 

Head­
quarters 
Country 

Japan 

Japan 

Japan/U,S. 

Twinstar Semiccmdvctor Tbtal 

248 Vanguard 
IntCfnaUonii 

2093 Vanguard 
[ntemationaJ 

2154 \^nguard 
[nlemational 

2238 l&nguaid 
interna lions 1 

Taiwan 

Taiwan 

Taiwan 

Taiwan 

Vanguard International Total 

2249 White Oak 
Semiconductor 

U.S./ 
Germany 

White Oak Semiconductor Total 

200 Winbond 

2350 Winbond 

Winbond Total 

Total 

Taiwan 

Taiwan 

Fab Name 

Steps 

C-Cubed 5 

Twinstar 

Fab l 

FablA 

Fab IB 

Fab 2 

MOS18 

Fab II 

Fab IV 

City 

Kitakami-Shi 

Oita-Shi 

Richardson 

Science Park 

Science Park 

Science Park 

Science Park 

Richmond 

Science Park 

Science Park 

Prefecture 

Iwate 

Oita 

Texas 

Hsin Chu 

Hsin Chu 

Hsin Chu 

Hsin Chu 

Virgirua 

Hsin Chu 

Hsin Chu 

Country 

Japan 

Japan 

U.S. 

Taiwan 

Taiwan 

Taiwan 

Taiwan 

U.S. 

Taiwan 

Taiwan 

Products 

16Mb 64Mb 
DRAM 
Logic 

256Mb 
DRAM 

16Mb 64Mb 
DRAM 

4Mb DRAM 

4Mb 16Mb 
DRAM 

16Mb DRAM 

4Mb DRAM 
16Mb 
DRAM 
1Mb Sync 
SRAM 

64Mb 256Mb 
DRAM 

DRAM 

16Mb 64Mb 
256Mb 
DRAM 

Initial 
Production 

Date 

1998 

2000 

1996/Q2 

19^1 

1995/Q2 

1999 

1999 

1998/03 

1992/Q4 

1999 

Manmum 
Monthly 

Starts 

30,000 

16G300 

15,000 

15,000 

4,000 

16,000 

16,000 

40,000 

76,000 

25,000 

25,000 

35,000 

15,000 

50,000 

3,174,900 

Manmum 
Diameter 

(mm) 

200 

200 

200 

150 

20U 

200 

200 

2Q0 

150 

200 

Minimum 
Line 

Width 
(Microns) 

0J5 

0.18 

0.3 

0.5 

U.a5 

0.35 

0.18 

0.1« 

0.5 

0.35 

>0.8m 

392.7 

-

-
' 

^ 

• ' 

-
-

4,410.0 

Vla 

Source: Dalaquest (April 1997) 
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Chapter 8 

Definitions 
Demand: The number of shipments of a product that Dataquest estimates 
to be sustainable in a market at the price forecast by Dataquest for that 
time. If the price were lower, demand would increase. If the price were 
higher, demand would decrease. Demand is used to determine whether 
the market is undersupplied or oversupplied. 

Deskside PC: PCs designed to stand vertically beside or underneath a 
user's desk. The primary design distinguishes a deskside from a desktop 
unit in that the deskside unit keeps a sideways orientation and that drive 
bays usually remain horizontal when the central processor (CPU) is placed 
on the floor. 

Desktop PC: AU systems not otherwise classified into categories of desk­
side computers or portable computers. They are PCs intended for use on a 
user's desktop or work surface and are not designed to be moved readily 
from place to place. Models switchable between desktop and deskside are 
included in the desktop category. 

Digital phone answering machine: Telephone answering machines for 
individual telephone lines using MOS memory technology for outgoing 
message storage, incoming message storage, or both. 

Facsimile: A machine that scans and encodes a document into electrical 
signals, transmits these electrical signals over a telephone/data Une, then 
reconstructs the signals to print an exact duplicate of the original docu­
ment on paper at the receiving end (generically called a fax). 

Game: Video game and CD-ROM players are microprocessor-based 
devices that are handheld or console-based and play video games housed 
on cartridges or CD-ROMs. 

Industrial board: A controller board, usually based on an x86 processor, 
that is used in embedded industrial control and medical applications. 
These boards are not officially counted by Dataquest, and the numbers 
used in this survey are estimates based on processor shipment numbers, 
secondary sources, and primary inputs from industrial board producers. 

Laptop PC: Systems that meet all criteria for a transportable personal com­
puter but are smaller and lighter. The system is completely self-contained 
and can be carried as a single unit, which includes a keyboard, a display, 
mass storage, and main system imit. It is also distinguished from a trans­
portable by its case design, which is t5^ically a clamshell. System weight 
is usually less than 15 pounds. Its power source is either AC or DC. This 
category is now included under "transportable PC." 

Mainframe computer: A general-purpose information system with a start­
ing price range of $100,000 or more. CPU bit width ranges from 32 to 
64 bits. Physical environment can be either with or without special envi­
ronmental controls and requires full-time support by professional com­
puter systems support staff. Number of concurrent users is upward of 100. 
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Dataquest views a mainframe system shipment as the CPU, the basic stor­
age configuration (not including direct-access storage devices), the native 
operating system (the system must be bootable), and the operator's con­
sole. Dataquest does not routinely count upgrades unless the system foot­
print changes. 

Midrange computer: The midrange product category includes all systems 
that fall between workstations and mainframes. These are multiuser sys­
tems that may or may not run proprietary operating systems. Midrange 
products have a wide price range, from as low as $10,000 to more than 
$1 million. Dataquest has included microcomputers, minicomputers, and 
superminicomputers in this product segment in the past. With the evolu­
tion of client/server computing and the systems that define this para­
digm, traditional midrange product categories are becoming obsolete. 
Hewlett-Packard's HP 9000 and HP 3000, Digital Equipment Corpora­
tion's VAX systems, and the IBM AS/400 line are joined by the dedicated 
server products from suppliers such as Auspex Systems Inc., NetFRAME 
Systems Inc., and Tricord Systems Inc. to make up the midrange product 
category. Office systems, proprietary turnkey computing solutions com­
mon in Japan, are also included in the midrange category. Systems 
designed as servers from workstation suppliers are also included here. 

Network hub/router: A shared media hub is a LAN device that cormects 
multiple PCs through one single node on a network, allowing central 
control for different optional functionalities such as wide area network 
(WAN) connectivity, multiple media support, multiple technology sup­
port, and network management. A router is a class of network controller 
that determines the best routing for data transmission between a transmit­
ter (sender) and a receiver. Routers operate at Layer 3 of the ISO-OSI 
model. 

Notebook PC: Systems that meet all criteria for a laptop DC personal com­
puter but are smaller and lighter. The case style typically measures 8.5 x 11 
inches or A4 size. Weight t5^icaUy is less than 8 pounds with the battery. 

Notepad: A subcategory of the subnotebook product type, this is distin­
guished by a pen-based operating system and a pen rather than a key­
board as a primary input device. 

Oversupply: An indication of an oversupplied market is low prices and 
growing inventories. 

Page printer: A page printer prints one page at a time. 

Set-top box: Digital cable converter boxes that sit on top of TVs and act as 
converter devices for digital information over cable television (CATV), 
telephone, or wireless networks to television sets. These boxes contain a 
general-purpose microprocessor or a high-powered digital signal proces­
sor capable of digital transmission, reception, and decompression. 

Storage: A collective term for computer hard disk drives and CD-ROMs, 
where DRAM is often used as a cache memory. Since static random-access 
memory (SRAM) is sometimes used in place of DRAM, the DRAM con­
sumption for this category appears unusually low to account for limited 
DRAM penetration into this equipment segment. 

DSDR-WW-I\/IS-97Q1 ©1997 Dataquest April 28,1997 
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Subnotebook PC: Systems that meet all the criteria for a notebook PC but 
are lighter and do not have an internal floppy disk drive. They typically 
weigh 4 pounds or less. This segment corresponds to the "ultraportable" 
category in the newly resegmented PC forecast produced by Dataquest's 
Computer Systems and Peripherals group. 

Supercomputer: A high-performance computer designed for numerically 
intensive applications. The current price ranges from about $100,000 to 
$20 million. It is a system priced at more than $2 million, mainly used for 
batch applications, scientific, engineering, and other computation-ori­
ented problems, or other very heavy, numerically intensive applications. 
Supercomputers require special environmental controls and cooling tech­
niques. Performance speeds range upward from 50 mflops. 

Tablet PC: A subcategory of the notebook product type, the tablet is distin­
guished by a pen-based operating system that uses a pen, rather than a 
keyboard, as a primary input device. 

Transportable PC: Systems that meet all other personal computer criteria 
but are designed to be easily moved from place to place. The case style 
may be identified as a lunch box, and the system is completely self-con­
tained and can be carried as a single unit, which includes a keyboard, a 
display, mass storage, and the main system unit. Its primary source of 
power is AC power. Its t5rpical weight is 18 to 20 pounds. This segment 
corresponds to the "other mobile" category in the newly resegmented PC 
forecast produced by Dataquest's Computer Systems and Peripherals 
group. 

Undersupply: An indication of an undersupplied market is long lead 
times, high prices, and product allocation. 

Upgrade motherboard: An entire PC motherboard that can be retrofitted 
into an existing PC chassis in the installed base of PCs. Dataquest does not 
count these boards as PCs in PC statistics. These numbers are based in part 
on Dataquest MPU shipments and analyst estimates of upgrade activity. 

Workstation: Dataquest classifies workstations by a composite of features, 
including their hardware and software. Workstations are typically based 
on reduced-instruction-set computing (RISC) processor architecture with a 
high-performance bus structure, graphics, and operating system. In gen­
eral, a workstation must come standard with integrated floating-point 
processing, integrated networking, and a 32-bit multitasking operating 
system, as well as offer a configuration that has high-resolution graphics 
capabilities (t3q3ically 1-megapixel display). We do not determine a work­
station architecture by its usage (that is, single-user, server, or multiuser). 
Instead, computers are classified by the primary market for which they are 
designed. 
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I Appendix A 
Worldwide DRAM Fabs 

Tables A-1 through A-4 are the tables presented in the previous report 
(DSDR-MS-96Q4). 
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Table A-1 
Worldwide DRAM Fabs, Midyear 1995 
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CO 
CO 
-vl 

a 
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CD 
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> 
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tN3 
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CD 
CO 
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Region 

Europe 

Europe 

Europe 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

Japan 

Japan 

Japan 

Company 

Siemens 

Siemens 

Siemens 

Siemeiw 

Prefecture 

-

-
-

Dresden 

Siemens Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Hitachi 

HitaAi 

Hitachi 

Tokyo 

Iwate 

Iwate 

Iwate 

Mie 

Mic 

Mie 

Newton 
Aycliffe 

Newton 
Aycliffe 

Gresham 

Gresham 

Total 

Chiba 

Gunma 

Hokkaido 

Fab 

Balan-
strasse 

Mega l 

Regei«-
burg 

NA 

No. 3 

No. 4 

No. 4-2 

No. 2 

No. 3 
Phase 2 

No. 3 
Pliase 1 

Phase 1 

Phase 2 

No. 1 

No. 2-2 

D3 

No.2 

Chitose 2 

Year of 
Initial 

Production 

-

1987 

1994 

1995 

1995 

1987 

1990 

1995/Q4 

1987 

1994 

1992 

1991 

1994 

1990 

1997 

1990 

1991 

1990 

Products 

NA 

1M/4MDRAM 

16M DRAM 

64M DRAM 

256MDRAM 

1M/4M/16M 
DRAM 
SRAM ROM 

4M/16M 
DRAM, 
Flash, 
SRAM, ASIC 

16M DRAM 

Logic, Gate 
Arrays, 4M 
DRAM 

4M/16M 
DRAM, 
SRAM, MPU 

16M DRAM 

4M/16M 
DRAM, ASIC 

16M DRAM 

1M,4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

256KSRAM, 
4MDRAM, 
MCU 

4MDRAM, 
IM SRAM, 
EEPROM, 
ROM 

Geontetry 
(MLCTDIIB) 

2 

0.6 

0.5 

'^35: 

0.35 

0.8 

0.5 

0.35 

0.8 

0.25 

0.5 

0.8 

0.5 

0.8 

0.32 

0.8 

0.8 

O.S 

Maximum 
Monthly 

Wafer 
Capacity 

24,000 

28,000 

5,000 

8,000 

65,000 

3,000 

25,000 

30,000 

20,000 

10,000 

500 

15,000 

5,600 

14,000 

13,000 

10,000 

146,100 

25,000 

20,000 

15,000 

Wafer 
Size 

(Inches) 

4 

6 

8 

8 

8 

6 

6 

8 

6 

8 

6 

6 

6 

6 

8 

6 

6 

6 

Current 
Wafer 
Starts 

28,000 

Z8,0IHi; 

25,000 

25,000 

1,000 

500 

12,000 

10,000 

10,000 

13,000 

96,500 

30,000 

20,000 

Ratio 
4M 
(%) 

50 

45 

45 

30 

50 

ZD 

100 

50 

30 

20 

25 

IS 

Ratio 
16M 
(%) 

30 

20 

20 

40 

0 

40 

Y 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

Regiott 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

Japan 

Europe 

Company 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/Tobu 
Semicon­
ductor 

Hitachi 

Hitachi 

Hitachi 

Hitachi/TI 

Frefccture 

Hokkaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibaraki 

Ibaraki 

Ibaraki 

Tokyo 

Yamanashi 

Yamanashi 

Yamanashi 

Landshut 

Irving 

Irving 

Dallas 

Hitachi Total 

IBM 

IBM 

Shiga 

Sindelfingen 

Fab 

Chitose 1 

Chitose 2 

D4/D5 

N-2 
Phase 1 

N2-2 

Nl-1 

Nl-2 

R&D 2 

Imasuwa 

K-2 

No. K4-3 

NA 

E2 

U l 

Phase 2 

NA 

NA 

NA 

Year of 
Initial 

Production 

1988 

1998 

1994 

1994/Q4 

1996 

1983 

1988 

1990 

1990 

1990 

1989 

1990 

1992 

1989 

1993 

1996 

1990 

1989 

Products 

1MSRAM,4M 
DRAM,MPU 

64MDRAM 

64MDRAM 

16MDRAM 

16M/64M 
DRAM 

1M/4M DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4M SRAM, 
16M Proto 
DRAM 

4M/16M 
DRAM 

4M DRAM, 
IMSRAM 
EFROM 

4M, 16M 
DRAMIM 
SRAM 

MPUMCU 
256K SRAM 
1/4MDRAM 

CBIC 16M 
DRAM4M 
SRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

Geometry 
(Microns) 

D.B 

0.35 

0.35 

0.5 

0.35 

0.8 

0.8 

0.S 

0.6 

0,5 

0.8 

().6-

0.5 

0 5 

0.6 

0,35 

0.6 

0.8 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

10,000 

3,000 

10,000 

20,000 

15,000 

20,000 

4,000 

25,000 

4,000 

10,000 

17,000 

16,000 

16,000 

5,000 

250,000 

6,000 

20,000 

Wafer 
Size 

(Inches) 

6 

8 

8 

8 

8 

6 

6 

6 

6 

8 

6 

6 

8 

8 

8 

8 

8 

8 

Current 
Wafer 
Starts 

15,000 

15,000 

8,000 

15,000 

20,000 

4,000 

25,000 

3,000 

10,000 

17,000 

8,000 

16,000 

5,000 

211,000 

5,200 

Ratio 
4M 
(%) 
20 

25 

40 

40 

50 

50̂  

Q 

so: 

35 

40 

60; 

60 

50 

Ratio 
16M 
(%) 

40 

35 

10 

50 

m 

m 

0 

0 

r 
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Table A-1 (Contmued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
CO 
CO 
-vl 

a 
S-
X3 

> 
• a 
rvi 
oo 

CO 
CO 
•~ j 

Region 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Europe 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A, 

VS.A, 

Company 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM/Siemens 

IBM Total 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Prefecture 

Corbeil-
Essonnes 

East Fishkill 

Essex Junction 

Essex Junction 

Manassas 

Essex Junction 

Corbeil-
Essormes 

Kyoto 

Toyama 

Toyama 

Tonami 

Puyallup 

Matsushita Total 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Ehime 

Ehime 

Ehime 

Osaka 

Kumamoto 

Kochi 

Alsodorf 

Fab 

NA 

NA 

Bldg. 970 

Bldg. 973 

VHSIC 

Bldg. 963 

ACL 

LAB 

Fab l 

Fab C-2 

Fab 2 

NA 

D-IF 

SA2A 

SA2B 

ULSI 

TAl 

NA 

NA 

Year of 
Initial 

Production 

1989 

1988 

1989 

1989 

1989 

1992 

1994 

1994 

1990 

1996 

1991 

1996 

1991 

1994 

1993 

1996/Q2 

1990 

1990 

1997 

Products 

IMDRAM 

NA 

16M DRAM 

16M DRAM 

Memory, 
MPU, ASIC, 
MIL 

IMDRAM 

16M DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM, 
MCU, ASIC 

4M/16M/64M 
DRAM, 
SRAM 

16M DRAM, 
ASIC 

1M/4M 
DRAM, 
MCU, Gate 
Arrays 

64M DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
IMSRAM 

1M/4MDRAM 

16M DRAM 

Geometiy 
(Microns) 

0,8 

0.5 

0.8 

1 

0.4 

0.35 

0,5. 

0.5 

0.35 

0,8 

0.35 

0.5 

U,5 

0.35 

0.35 

0.7 

0.9 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

7,000 

20,000 

24,000 

20,000 

1,600 

16,000 

16,100 

130,700 

1,000 

20,000 

24,000 

20,000 

15,000 

80,000 

20,000 

20,000 

16,000 

10,000 

15,000 

30,000 

7,800 

7,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

5 

8 

8 

8 

6 

6 

8 

6 

8 

6 

8 

8 

8 

6 

5 

8 

Current 
Wafer 
Starts 

15,000 

24,000 

12,000 

56,200 

1,000 

10,000 

12,000 

23,000 

20,000 

13,000 

5,000 

30,000 

7,800 

Ratio 
4M 
(%) 

50 

45 

45 

0 

25 

25 

60 

0 

Ratio 
16M 
(%) 

^ 

60 

50 

40 

50 

50 

60 

7D 

Y 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
CO 
CO 
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lu 
t—t-
tu 

JD 

CD 

en 
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CO 
CO 

REgian 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

Europe 

U.S.A. 

U.S.A. 

Japan 

Japan 

Company Prefect me 

Mitsubishi Total 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC Total 

Nittetsu Semi­
conductor 

Nittetsu Semi­
conductor 

J-Iirosjiima 

Hiroshima 

Kanagawa 

Kumamoto 

Kumamoto 

Kumamoto 

Yamaguchi 

Yamaguchi 

Livingston, 
West 
Lothian 

Livingston, 
West 
Lothian 

Livingston, 
West 
Lothian 

Roseville 

Roseville 

Chiba 

Chiba 

Fab 

Dif-1 

Dif-2 

G-1 

Dif-7 

Dif-8 

Dif-8-2 

Dif-1 

Dif2 

Phase 1 

Phase 2 

Phases 

M-Line 

M-Une 2 

Ml 

M2 

Year of 
Initial 

Pruduction 

1990 

1995 

1988 

1988 

1994/Q4 

1998 

1988 

1993 

1987 

1991 

1997/Ql 

1991 

1994 

1985 

1988 

Products 

4M DRAM, 
SRAM, 
MPU,4M 
ROM 

16MDRAM, 
ASIC, RISC 

4M DRAM, 
ASIC, MPU, 
4MROM 

MCU,4M 
DRAM, ASIC 

16MDRAM, 
4MSRAM, 
RISC MPU 

64M/256M 
DRAM 

4M/16M 
DRAM 

16M/4M 
DRAM 

4M/16M 
DRAM 

4M DRAM, 
256K SRAM, 
MPR, MPU 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

IM DRAM, 
8-bit MPU, 
ASIC, Linear 

IM DRAM, 
2M/4M/8M 
Flash 

Geometry 
(Micitins) 

0.6 

0.35 

0.8 

0.8 

0.35 

0.25 

0.8 

0.5 

0.7 

0.35 

0.35 

0.5 

0.5 

1 

0.8 

Maximum 
Monthly 

Wafer 
Capacity 

125,800 

30,noo 

10,000 

10,000 

30,000 

15,000 

30,000 

45,000 

45,000 

25,000 

10,000 

10,000 

13,000 

17,000 

290,000 

20,000 

15,000 

Wafer 
Size 

(Inches) 

6 

8 

6 

6 

S 

8 

e 

6 

5 

6 

a 

6 

6 

5 

6 

Current 
Wafer 
Starts 

75^00 

30,000 

5,0OU 

10,000 

30,000 

12,000 

30,000 

12,800 

20,000 

22,000 

171,800 

20,000 

Ratio 
4M 

(%) 

50 

0 

30 

20 

40 

40 

40 

0 

3d 

icy 

Ratio 
16M 

(%) 

10 

70 

0 

45 

45 

75 

Y 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
L 

CO 
CO 

o 
CO 
r-l-
cu 

X3 
cr 
CD 
CO 

l>0 
OO 

CD 
CO 
-v l 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Japan 

Japan 

Japan 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Company 

Nittetsu Semi­
conductor 

Prefecture 

Chiba 

Fab 

M3 

Nittetsu Semiconductor Total 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki Total 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Tohoku Semi­
conductor 

Motorola 

Miyagi 

Miyagi 

Miyagi 

Miyazaki 

Miyazaki 

Miyazaki 

Tokyo 

Tualatin 

Miyagi 

Miyagi 

Miyagi 

East Kilbride 

Motorola Total* 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Kanagawa 

Kaiiagawa 

Mie 

Mie 

Mie 

NA 

SI 

S2 

Ml 

M2 

M3 

V-1 

NA 

Stepl 

Step 2 

Steps 

MOS9 

FabB 

ULSI LAB 

Y-Cubed, 
N o . l 

Y-Cubed, 
No. 2 

NA 

Year of 
Initial 

Production 

1990 

1989 

1990 

1995 

1988 

1984 

1991 

1979 

1994 

1988 

1991 

1995 

1990 

1990 

1993 

1993 

1996/Q4 

1996/Q4 

Products 

4MDRAM 

Gate Arrays, 
IM DRAM, 
VRAM, Logic 

4M DRAM, 
VRAM, IM 
SRAM 

16M/64M 
DRAM 

DRAM, 
SRAM, Gate 
Arrays, MPU 

DRAM, 
EEPROM, 
ASIC, SRAM 

4M/16M 
DRAM, 90K 
Gate Arrays 

All (Trial) 

ASIC, DRAM 

IM DRAM, 
MCU, MPU, 
SRAM 

4MDRAM 

16M/64M 
DRAM 

SRAM, IM 
DRAM, MPU 

4M/16M 
DRAM 

64M DRAM 

4M/16M 
DRAM 

64MDRAM 

64MDRAM 

Geomeliy 
(Micronst 

0.S 

0.8 

0.45 

0.35 

1.5 

0,8 

0.45 

1 

0.8 

0.35 

0.8 

0.5 

0.35 

0.5 

0.35 

0.35 

M a x i m u m 
M o n t h l y 

Wafer 
Capacity 

15,000 

SO,OD0 

20,000 

30,000 

15,000 

30,000 

20,000 

30,000 

50,000 

15,000 

210,000 

7,500 

20,000 

15,000 

22,000 

64,500 

1,300 

3,000 

9,000 

25,000 

40,000 

Wafer 
Size 

(Inches) 

6 

6 

6 

8 

4 

5 

6 

3 

6 

6 

6 

8 

6 

8 

8 

8 

8 

8 

Current 
Wafer 
Starts 

15,000 

35,000 

1,000 

25,000 

28,000 

27,000 

81,000 

20,000 

20,000 

1,300 

9,000 

Ratio 
4M 
(%) 

80 

• 55 

0' 

75 

W'': 

40' 

35: 

Ratio 
16M 
(%) 

10 

20 

80 

50 

55 

Y 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
CO 
CO 
-v j 

> 
T3 

ro 
CD 

CO 
CO 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Europe 

Europe 

Japan 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Company 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Prefecture 

Oita 

Oita 

Oita 

Oita 

Oita 

Toshiba Total 

TI 

TI 

TI 

TI/Acer 

TI/Acer 

TI/Acer 

TI 

TI 

KTI Semicon­
ductor 

TI Total 

Micron 

Micron 

Micron 

Dallas 

Dallas 

Dallas 

HsinChu 

Hsin Chu 

HsinChu 

Avezzano 

Avezzano 

Hyogo 

Idaho 

Idaho 

Idaho 

Micron Total 

Hyundai Ichun, 
K5amgki-Do 

Fab 

C-Cubed, 
No. 1 

C-Cubed, 
No. 2 

C-Cubed, 
No. 3 

C-Cubed, 
No. 4 

C-Cubed, 
No. 5 

DMOS4.1 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Fab 1-A 

Fab 2 

F a b l 
Module 
B 

AMOS 

Phase 2 

F a b l 

F a b l 

Fab 2 

Fab 3 

MOS Fab 
I-A 

Year of 
Initial 

Production 

1986 

1987 

1987 

1991 

1996 
Plaiuned 

1985 

1995/Q3 

1997 

1991 

1994 

1995/Q3 

1991 

1996 

1992 

1981 

1991 

1984 

Products 

MCU, ROM, 
RAM 

MCU, ROM, 
RAM 

RAM 

RAM 

256K SRAM, 
16M DRAM, 
Logic, ASSP 

16MDRAM 

64M, 256M 
DRAM 

4MDRAM 

16M DRj\M 

16/64MDRAM' 

4MDRAM, 
ASSP, CBIC 

16MDRAM 

4M/16M 
DRAM, ASIC 

256K/1M 
DRAM, 
256KSRAM 

4M/16M 
DRAM 

1M/4MDRAM 

Z56K DRAM, 
64K SRAM, 
ASIC 

Geometry 
(Microns) 

0.8 

0.8 

0.7 

0.5 

0.35 

0.6 

0.5 

0.35 

0.6 

0.8 

0.5 

0.5 

0.5 

0.5 

I.Z 

0.5 

0.8 

1.2 

Maximum 
Monthly 

Wafer 
Capacity 

33,000 

32,000 

60,000 

40,000 

20,000 

263,300 

29,200 

16,000 

16,000 

17,000 

9,000 

9,000 

13,500 

20,000 

11,000 

140,700 

32,000 

14,400 

20,000 

66,400 

15,000 

Wafer 
Size 

(Inches) 

5 

5 

6 

6 

8 

6 

8 

8 

6 

8 

8 

6 

8 

8 

6 

6 

6 

5 

Current 
Wafer 
Starts 

50,000 

37,000 

97,300 

15,000 

12,000 

8,000 

13,500 

48,500 

32,000 

14,400 

46,400 

Ratio 
4M 
(%) 

60 

60 

60 

m 

80 

5B 

70 

95 

Ratio 
16M 
(%) 

30 

30 

40 

80 

m 

15 

30 

30 

V 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
CO 
CD 

a 
K. 
.o 

> 
"a 
tV3 
00 

CO 
CD 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

Hyxindai 

HjTindai 

Hjomdai 

Hyvmdai 

Hyundai 

Hyundai 

Samsung 

Samsung 

Samsung 

Samsung 

^xuRldiing 

Samsung 

LC Semicon 

LG Semicon 

LGSemiron 

LG Senucon 

LG Semicon 

Prefecture 

Ichun, 
K5?ungld-Do 

Ichun, 
Kyungki-Do 

Ichim, 
K5mngki-Do 

Ichim, 
K5mngki-Do 

Ichun, 
K5aingki-Do 

Total 

Kiheung-Up, 
Kjmngki-Do 

Kiheung-Up, 
Kyungki-Do 

Kiheung-Up, 
Kyungki-Do 

Kiheung-Up, 
Kyungki-Do 

K-ihoiino-TIn 
" ^ " ^ ^ > > L ^ ^ ^ , 

Kyungki-Do 

Total 
Chongju-City, 

Choongbuk 

Chongju-City, 
Choongbuk 

Chongju-City, 
Choongbui 

Oiongju-aty, 
Choongbuk 

Gumi 

LG Semicon Total 

Mosct Viteiic 

Mosel Vileiic 

Mosel Vitolic 

Hsin Chu 

Hsin Chu 

Hsin Chu 

Mosel Viteiic Total 

Fab 

MOS Fab 
II 

MOS Fab 
III 

MOSE2 
(Fab 5) 

MOS El 
(Fab 4) 

MOSE3 

Fab 4 

Fab 3 

Fab 5 

Fab 6 

Fab 7 

CI, 
Phase 1 

CI, 
Phase 2 

CI, 
Phases 

C2, 
Phase 1 

C2, 
Phase 2 

Fab 1-A 

Fab 1-B 

Fab 2 

Year of 
Initial 

Production 

1985 

1991 

1995 

1994 

1998 

1990 

1988 

1993 

1995/Ql 

1996 

1990 

1991 

1997 

1993 

1996 

1995 

1994/Q4 

1996/Ql 

Products 

1M/4MDRAM 

4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
SRAM 

IM DRAM, 
SRAM, 
VRAM, ROM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

16/64MDRAM 

4M/16M 
DRAM 

16M DRAM 

4MDRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.8 

0.6 

Q,35 

0.5 

0.35 

0.6 

0 8 

0.5 

0.35 

0.35 

0.8 

0.7 

0.35 

0.5 

0.5 

0.5 

0.5 

0.5 

Maximum 
Monthly 

Wafer 
Capacity 

25,O0H 

20,000 

30,000 

20,000 

20,000 

130,000 

35,000 

35,000 

25,000 

30,000 

25,000 

150,000 

30,000 

30,000 

30,000 

20,000 

20,000 

130,000 

15,000 

15,000 

15,000 

45,000 

Wafer 
Size 

(Inches) 

6 

6 

S 

S 

s 

6 

6 

8 

8 

8 

6 

6 

8 

8 

8 

6 

B 

B 

Current 
Wafer 
Starts 

25,000 

20,000 

8,000 

20,000 

73,000 

30,000 

35,000 

25,000 

10,000 

100,000 

30,000 

30,000 

30,000 

90,000 

5,000 

5,000 

Ratio 
4M 
(%) 

70 

90 

20 

80 

50 

10 

0 

40 

;s. 

m 

100 

Ratio 
16M 
(%) 

80 

(5 

75 

90 

50 

Y 
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Table A-1 (Contmued) 
Worldwide DRAM Fabs, Midyear 1995 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company Prefecture 

Tech Semicon- Woocilands 
ductor 

Tech Semicon- Woodlands 
ductor 

Tech Semiconductor Total 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguard Total 

Americas Companies 

European Companies 

Japanese Companies 

Asia/Pacific Companies 

Korean Companies 

Taiwan Companies 

Rest of Asia/Pacific Companies 

Worldwide Companies 

Fab 

F a b l 

Fab 2 

Fab lA 

Fab IB 

Fab 2 

Year of 
Initial 

Production 

1993 

1996 

1995/Ql 

1996/Q2 

1997/Q2 

Products 

4Mb/16Mb 
DRAM 

16Mb/64Mb 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.5 

0.35 

0.5 

0.35 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

12,000 

10,000 

22,000 

15,000 

15,000 

15,000 

45,000 

402300 

65,000 

1,415,200 

522,000 

410,000 

90,000 

22,000 

2,404,500 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

Current 
Wafer 
Starts 

10,500 

10,500 

4,000 

4̂ 000 

171,100 

28,000 

791,400 

282,500 

263,000 

9,000 

10,500 

1,273,000 

Ratio 
4M 
(%) 
50 

Ratio 
16M 
(%) 

40 

80 

Y 

'Tohoku Semiconductor production is split 50-50 between Toshiba and Motorola. 
NA = Not available 
Source; Dataquest (October 1996) 
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Table A-2 
Worldwide DRAM Fabs, Year-End 1995 

Region 

Europe 

Europe 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

Company 

Siemens 

Siemens 

Siemens 

Prefecture 

Dresden 

Siemens Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Akiru 

Iwate 

Iwate 

Iwate 

Mie 

Mie 

Mie 

Newton 
Aycliffe 

Newton 
Aycliffe 

Gresham 

Gresham 

Fab 

Mega 1 

Regens-
burg 

Akiru 
R&D 
Center 

No. 3 

N Q , 4 

No. 4-2 

No. 2 

No. 3 
Phase 2 

No. 3 
Phase 1 

Phase 1 

Phase 2 

No. 1 

No. 2-2 

Year of 
Initial 

Production 

1987 

1994 

1995 

1996 

1987 

1990 

1995/Q4 

1987 

1994 

1992 

1991 

1994 

1990 

1997 

Products 

1M/4M 
DRAM 

16MDRAM 

64MDRAM 

256M 
DRAM 

1M/4M/ 
16M 
DRAM 
SRAM 
ROM 

4M/16M 
DRAM, 
Flash, 
SRAM, 
ASIC 

16MDRAM 

Logic, Gate 
Arrays, 
4M 
DRAM 

4M/16M 
DRAM, 
SRAM, 
MPU 

16MDRAM 

4M/16M 
DRAM, 
ASIC 

16MDRAM 

1M,4M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.6 

0.5 

0.35 

0.35 

0.8 

0,5 

0.35 

0.8 

0-25 

0.5 

0.8 

0.5 

0.8 

0.32 

Maximum 
Monthly 

Wafer 
Capacity 

28,000 

5,000 

8,000 

41,000 

3,000 

25,000 

30,000 

20,000 

10,000 

500 

15,000 

10,000 

15,000 

13,000 

10,000 

Wafer 
Size 

(Inches) 

6 

8 

8 

8 

6 

!&: 

8 

6 

S 

6 

6 

6 

6 

8 

Current 
Wafer 
Starts 

28,000 

28,000 

30,000 

5,000 

1,000 

10,000 

10,000 

10,000 

13,000 

Ratio 
4M (%) 

40 

m 

40 

30 

20 

60 

40 

45 

Ratio 
16M (%) 

40 

20 

70 

0 

50 

0 

40 

Yi 
4M ( 

ro 
oo 

CO 
CO 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 
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Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

U.S.A. 

U.S.A. 

Company 

Fujitsu 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitaciii 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/ 
Tobu 
Semicon­
ductor 

Hitachi 

Hitachi 

Twinstar 

Piefecture 

Total 

Chiba 

Gunma 

Hokkaido 

Hokkaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibaraki 

Tokyo 

Yamanashi 

Yamanashi 

Landshut 

Irving 

Dallas 

Fab 

D3 

NA 

Chitose 1 

Chitose 1 

CHI­
TOSE 3 

D4/D5 

N-2 
Phase 1 

Nl-1 

R&D 2 

Imasuwa 

K-2-2F 

NA 

E2 

Hiase2 

Twinstar 

Year of 
Initial 

Production 

1990 

1995 

1990 

1988 

1998 

1994 

1994/Q4 

1983 

1990 

1990 

1990 

1990 

1992 

1993 

1996 

Products 

4M/16M 
DRAM 

16Mb 
DRAM 

4MDRAM, 
IM 
SRAM, 
EEPROM, 
ROM 

IM SRAM, 
4M 
DRAM, 
MPU 

64MDRAM 

64MDRAM 

16MDRAM 

1M/4M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4M 
SRAM, 
16M 
Proto-
DRAM 

4M/16M 
DRAM 

16Mb 
DRAM 

CBIC 16M 
DRAM 
4MSRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.8 

0.8 

0.8 

OiB 

0 . S 

0.35 

0.5 

0,8 

0.5 

0.6 

0.5 

0.6 

0.5 

0.6 

0 J 5 

Maximum 
Monthly 

Wafer 
Capacity 

151,500 

15,000 

20,000 

15,000 

15,000 

10,000 

3,000 

20,000 

15,000 

4,000 

25,000 

4,000 

17,000 

16,000 

5,000 

15,000 

Wafer 
Size 

(Inches) 

6 

6 

6 

6 

8 

8 

8 

6 

6 

6 

8 

6 

8 

8 

8 

Current 
Wafer 
Starts 

79,000 

15,000 

20,000 

15,000 

15,000 

15,000 

15,000 

4,000 

25,000 

10,000 

17,000 

12,000 

10,000 

15,000 

Ratio 
4M (%) 

50 

ID 

10 

20 

25 

40 

50 

20 

3JS; 

'M 

Ratio 
16M (%) 

•ia. 

40 

10 

50 

50 

so 

Yi 
4 M ( 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

@ 
CO 
CO 

-v l 

o 
cu 
I—^ 
CU 

- O 
CD 
CO 

> 
"a 
ro 
oo 

CO 
CO 
~ j 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Company PrefecluJe 

Matsusliita Total 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Ehime 

Ehime 

Ehime 

Osaka 

Kumamoto 

Kochi 

Alsodorf 

Mitsubishi Total 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

Hiroshima 

Hiroshima 

Kumamoto 

Kumamoto 

Kumamoto 

Yamaguchi 

Fab 

KD-1 

SA2A 

SA2B 

U 

KD-1-2 

TAl 

NA 

NA 

Dif-1 

Dif-2 

Dif-7 

Dif-8 

Dif-8-2 

Dif-l 

Year of 
Initial 

Production 

1995 

1991 

1994 

1993 

1996 

1990 

1990 

1998 

1990 

1996 

1988 

1994 

1998 

1988 

Products 

16Mb/ 
64Mb 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
IMSRAM 

1M/4M 
DRAM 

64Mb 
DRAM 

4MDRAM, 
SRAM, 
MPU, 4M 
ROM 

16M 
DRAM, 
ASIC, 
RISC 

MCU, 4M 
DRAM, 
ASIC 

16M 
DRAM, 
4M 
SRAM, 
RISC 
MPU 

64M/256M 
DRAM 

4Mb 
DRAM 
1Mb 
SRAM 
MPU 

Geometry 
(Microns) 

0.40 

0.40 

0.40 

0.35 

0.35 

0.60 

0.60 

0.35 

0.6 

0.35 

0.8 

0,35 

0.25 

0.50 

Maximum 
Monthly 

Wafer 
Capacity 

Bo,oao 
20,000 

15,000 

17,000 

3,000 

15,000 

33,000 

7,800 

7,000 

117,800 

30,000 

10,000 

30,000 

15,000 

30,000 

30,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

8 

8 

6 

6 

B 

6 

S 

6 

8 

8 

6 

Current 
Wafer 
Starts 

40,000 

10,000 

15,000 

15,000 

1,000 

7,000 

30,000 

7,800 

85,800 

30,000 

S,000 

30,000 

15,000 

30,000 

Ratio 
4M (%) 

30 

20 

15 

60 

D 

40 

W: 

Ratio 
16M (%) 

SO 

60 

:̂  

70 

m 

80 

•78'. 

m 

Yi 
4M ( 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

C/5 
I 

(O 
-vl 
D 

@ 
CO 
CD 
•~J 

K-
Ol 

.o 

Region 

Japan 

Europe 

Europe 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Company 

NEC 

NEC 

NEC 

NEC 

Prefecture 

Yamaguchi 

Living­
ston, 
West 
Lothian 

Living­
ston, 
West 
Lothian 

Roseville 

NEC Total 

Nittetsu 
Semicon­
ductor 

Chiba 

Fab 

Di£-2 

Phase 2 

Phases 

M-Line 

M3 

Nittetsu Semiconductor Total 

Oki 

Oki 

Oki 

Oki 

Oki 

Miyagi 

Miyagi 

Miyazaki 

Miyazaki 

Miyazaki 

SI 

S2 

M l 

M2 

M3 

Year of 
Initial 

Production 

1993 

1991 

1997/Ql 

1991 

1990 

1990 

1996 

1981 

1984 

1991 

Products 

16Mb 
DRAM 
4Mb 
DRAM 

4MDRAM, 
256K 
SRAM, 
MPR, 
MPU 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

4MDRAM, 
VRAM, 
IMSRAM 

16Mb 
DRAM 

DRAM, 
SRAM, 
Gate 
Arrays, 
MPU 

DRAM, 
EEPROM, 
ASIC, 

SRAM 

4M/16M 
DRAM, 
90KGate 
Arrays 

Geometry 
(Microns) 

0.50 

0.5 

0,35 

0.5 

0.5 

0.50 

0.30 

1.50 

0.8 

0.4 

Maximum 
Monthly 

Wafer 
Capacity 

45,000 

25,000 

10,000 

35,000 

260,000 

15,000 

15,000 

30,000 

15,000 

50,000 

60,000 

30,000 

Wafer 
Size 

(inches) 

6 

6 

8 

6 

6 

6 

8 

4 

5 

6 

Current 
Wafer 
Starts 

12,800 

10,000 

15,000 

150,800 

15,000 

15,000 

25,000 

5,000 

28,000 

27,000 

Ratio 
4M (%) 

BO 

20 

70 

50 

in 

65 

Ratio 
16M (%) 

75 

20 

ixm 

M 

Yi 
4M 

rs3 
CIO 

CO 
CO 
-« j 
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Table A-2 (ConHnued) 
Worldwide DRAM Fabs, Year-End 1995 

Region 

Japan 

Japan 

Japan 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company Prefecture 

Okl Total 

Tohoku 
Semicon­
ductor 

Tohoku 
Semicon­
ductor 

Tohoku 
Semicon­
ductor 

Motorola 

Miyagi 

Miyagi 

Miyagi 

East 
Kilbride 

Motorola Total* 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Kanagawa 

Mie 

Mie 

Mie 

Oita 

Oita 

Toshiba Total 

Tl 

TI 

TI 

TI/Acer 

TI/Acer 

Dallas 

Dallas 

Dallas 

Hsin Chu 

Hsin Chu 

Fab 

Stepl 

Step 2 

Step 3 

MOS9 

Bldg 108 
D-2 

Y-Cubed, 
No. 1, 
Mod­
ule 2 

Y-Cubed, 
N o . l , 
Mod­
ule 2 

Y-Cubed, 
No. 2 

C-Cubed, 
No. 3 

C-Cubed, 
No. 4 

DMOS4.1 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Fab 1-A 

Fab 1-B 

Year of 
Initial 

Production 

1988 

1991 

1995 

1990 

1990 

1993 

1994 

1996/Q4 

1987 

1991 

1985 

1995/Q3 

1997 

1991 

1995/3Q 

Products 

IM DRAM, 
MCU, 
MPU, 
SRAM 

4MDRAM 

16M/64M 
DRAM 

SRAM, IM 
DRAM, 
MPU 

16Mb 
DRAM 

4M/16M 
DRAM 

64MDRAM 

64MDRAM 

DRAM 

4Mb, 16Mb 
DRAM 

4M, 16M 

16MDRAM 

64M, 256M 
DRAM 

4MDRAM 

16/64Mb 
DR/yvi 

Geometry 
(Microns) 

1 

0.8 

0.35 

0.8 

0.5 

0,5 

0.3S 

0.35 

0.7 

0.5 

0.6 

0.5 

0.35 

0.45 

0.45 

Maximum 
Monthly 

Wafer 
Capacity 

185,000 

7,500 

20,000 

15,000 

22,000 

64,500 

1,300 

20,000 

20,000 

40,000 

20,000 

25,000 

126,300 

29,200 

16,000 

16,000 

20,000 

15,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

6 

8 

8 

8 

8 

6 

6 

6 

8 

8 

6 

8 

Current 
Wafer 
Starts 

85,000 

20,000 

5,000 

25,000 

uoo 

9,000 

50,000 

37,000 

97,300 

15,000 

12,000 

20,000 

10,000 

Ratio 
4M (%) 

W 

25 

10 

55 

55 

0.75 

40 

90 

55 

Ratio 
16M (%) 

* 

65 

80 

35 

IK 

0.25 

60 

80 

45 

Yie 
4M ( 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

CD 
-v l 

o 

@ 
CD 
CO 
-v l 

O 
cu 

> 
"a 
ro 
CO 

CD 
CO 
~ J 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Europe 

Europe 

Japan 

Japan 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

TI/Acer 

TI/Acer 

TI 

TI 

KTI 
Semi con 
ductor 

KTI 
Semicon 
ductor 

TI Total 

Micron 

Micron 

FrefECture 

HsinChu 

HsinChu 

Avezzano 

Avezzano 

Hyogo 

Hyogo 

Idaho 

Idaho 

Micron Total 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hjomdai 

Hyundai 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kjomgki-
Do 

Ichun, 
Kyungki-
Do 

Fab 

Fab 2 

FAB2B 

AMOS 

Phase 2 

F a b l 

Fab 2 

Fab 2 

Fab 3 

MOS Fab 
I-A 

MOS Fab 
II 

MOS Fab 
III 

MOSE2 
(Fab 5) 

MOS El 
(Fab 4) 

MOSE3 

Year of 
Initial 

Production 

1997 

1998 

1991 

1996 

1992 

1997 

1991 

1984 

1985 

1991 

1995 

1994 

1998 

Products. 

16MDRAM 

16/64M 
DRAM 

4M DRAM, 
ASSP, 
CBIC 

16MDRAM 

4M/16M 
DRAM, 
ASIC 

16Mb 
DRAM 

4MDRAM, 
256K 
SRAM, 
VRAM 

4M/16M 
DRAM 

256K 
DRAM, 
64K 
SRAM, 
ASIC 

1M/4M 
DRAM 

4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

n j5 

0.3 

0 5 

0.5 

0.5 

0.35 

0.5 

0.5 

1.2 

0,8 

D.6 

0.35 

05 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

20,000 

20,000 

13,500 

20,000 

11,000 

15,000 

195,700 

14,400 

40,000 

54,400 

15,000 

25,000 

20,000 

25,000 

10,000 

20,000 

Wafer 
Size 

(Inches) 

8 

8 

6 

8 

8 

8 

6 

6 

5 

6 

6 

8 

8 

8 

Current 
Wafer 
Starts 

13,500 

10,000 

9,000 

89,500 

32,000 

30,000 

62,000 

25,000 

20,000 

15,000 

20,000 

Ratio 
4M (%) 

0.75 

0.4 

95 

58Bf 

70 

90 

10 

Ratio 
16M (%) 

0.25 

0.6 

85 

m 

80 

80 

Yi 
4M 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

@ 
CO 
CO 

t u 
(—t-
03 

JD 

> 
T 3 

ND 
C» 

CO 
CO 
• ~ J 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

Hyunda 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

Prefecture 

Total 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Samsung Total 

LG 
Semicon 

LG 
Semicon 

LG 
Semicon 

LG 
Semicon 

LG 
Semicon 

Chongju-
City, 
Choong-
buk 

Chongju-
City, 
Choong-
buk 

Chongju-
City, 
Choong-
buk 

Chongju-
City, 
Choong-
buk 

Gumi 

LG Semicon Total 

Mosel 
Vitelic 

Hsin Chu 

Fab 

Fab 4 

Fab 3 

Fab 5 

Fab 6 

Fab 7 

CI, 
Phase 1 

CI, 
Phase 2 

CI, 
Phases 

CI, 
Phase 1 

C2, 
Phase 2 

Fab l 

Year of 
Initial 

Production 

1990 

1988 

1993 

1995/Ql 

1996 

1990 

1991 

1997 

1993 

1996 

1995 

Products 

4MDRAM, 
SRAM 

IM DRAM, 
SRAM, 
VRAM, 
ROM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

16/64M 
DRAM 

4M/16M 
DRAM 

16MDRAM 

4MDRAM 

Geometry 
(Microns) 

0.6 

0.8 

0,5 

035 

0^35 

0.8 

m-

0J5 

W: 

0.5 

0.5 

Maximum 
Monthly 

Wafer 
Capacity 

115,000 

35,000 

35,000 

25,000 

30,000 

20,000 

145,000 

30,000 

30,000 

30,000 

20,000 

20,000 

130,000 

30,000 

Wafer 
Size 

(Inches) 

6 

6 

S 

8 

8 

6 

6 

8 

8 

8 

6 

Current 
Wafer 
Starts 

BQ^QOO 

30,000 

35,000 

25,000 

25,000 

10,000 

125,000 

30,000 

30,000 

30,000 

10,000 

100,000 

15,000 

Ratio 
4M (%) 

80 

60 

10 

4P 

75 

« 

m 

Ratio 
16M (%) 

^ • • 

:p 

m 

•£Bf 

^ : 

Yie 
4 M (% 



o 
cr> 
o 
33 

Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

(75 
I 

CO 
•~J 
o 

@ 
CO 
CO 
-vl 
O 
[U 
(—I-
cu 
.a 
c: 
CD 
C/l 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company Prefecture 

Mosel Hsin Chu 
Vitelic 

Mosel Vitelic Total 

Tech Semi- Woodlands 
conduc­
tor 

Tech Semi- Woodlands 
conduc­
tor 

Fab 

Fab 2 

F a b l 

Fab 2 

Tech Semiconductor Total 

Nan Ya Hsin Chu 
Technol­
ogy 

F a b l 

Nan Ya Technology Total 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguard Total 

Americas Companies 

European Companies 

Japanese Companies 

Asia/Pacific Companits^ 

Korean Companies 

Taiwan Companies 

Fab lA 

Fab IB 

Fab 2 

Rest of Asia/Pacific Companies 

World wide Companies 

Year of 
Initial 

Production 

1996/Q4 

1993 

1995 

1996 

1994 

1996/(32 

1997/Q2 

Products 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.4 

0.5 

035 

0.45 

0.5 

0.35 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

25,000 

55,000 

12,000 

10,000 

22,000 

20,000 

20,000 

14,000 

18,000 

15,000 

47,000 

445,300 

41,000 

1,134,600 

534,000 

390,000 

122,000 

22,000 

2,154,900 

Wafer 
Size 

(Inches) 

B 

8 

s 

8 

8 

8 

8 

Current 
Wafer 
Starts 

15,000 

12,000 

12,000 

10,000 

10,000 

10,000 

10,000 

235,700 

28,000 

740,900 

352,000 

305,000 

35,000 

12,000 

1,356,600 

Ratio 
4M (%) 

45 

70 

Ratio 
16M (%) 

45 

20 

Yie 
4M ( 

Tohoku Semiconductor production is split 50-50 between Toshiba and Motorola. 
NA = Not available 
Source: Dataquest (October 1996) 
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Table A-3 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CO 
CO 
-vl 

o 
K. 
Q] 

X3 
CD 
C/) 

> 
"a 
N) 
oo 

CO 
CO 
•~J 

Region 

Europe 

Europe 

Europe 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

Company 

Siemens 

Siemens 

Siemens 

Siemens 

Prefecture 

Dresden 

Siemens Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Akiru 

Iwate 

Iwate 

Iwate 

Mie 

Mie 

Mie 

Newton 
Aycliffe 

Newton 
Aycliffe 

Gresham 

Gresham 

Fab 
Ma me 

Balan-
strasse 

Mega 1 

Regens-
burg 

Akiru 
R&D 
Center 

No. 3 

Nov 4 

No. 4-2 

No. 2 

No. 3 
Phase 2 

No. 3 
Phase 1 

Phase 1 

Phase 2 

No. 1 

No. 2-2 

Year of 
Initial 
Production 

1987 

1994 

1995 

1996 

1987 

1990 

1995/Q4 

1987 

1994 

1992 

1991 

1994 

1990 

1997 

Products 

NA 

1M/4M 
DRAM 

16MDRAM 

64MDRAM 

256M 
DRAM 

1M/4M/ 
16M 
DRAM, 
SRAM, 
ROM 

4M/16M 
DRAM, 
Flash, 
SRAM, 
ASIC 

16MDRAM 

Logic, Gate 
Arrays, 
4M 
DRAM 

4M/16M 
DRAM, 
SRAM, 
MPU 

16MDRAM 

4M, 16M 
DRAM, 
ASIC 

16MDRAM 

1M,4M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

2 

0.6 

0.5 

0.35 

0.35 

0.8 

0 5 

0.35 

0.8 

0.25 

.0.5 

0.8 

0.5 

0.8 

0.32 

Maximum 
Monthly 

Wafer 
Capacity 

24,000 

28,000 

5,000 

8,000 

65,000 

3,000 

25,000 

30,000 

20,000 

10,000 

500 

15,000 

5,600 

10,000 

13,000 

10,000 

Wafer 
Size 

(Inches) 

4 

6 

8 

8 

8 

6 

6 

8 

6 

8 

6 

6 

6 

6 

8 

Current 
Wafer 
Starts 

28,000 

28,000 

25,000 

30,000 

10,000 

10,000 

500 

15,000 

10,000 

10,000 

13,000 

Ratio 
4M (%) 

30 

3o: 

30 

m. 

2b 

0 

40 

40 

30 

Ratio 
16M (%) 

50; 

40 

^ 

80 

0 

40 

Yi 
4M 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 
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CO 
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Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Company Prefecture 

Fujitsu Total 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/ 
Tobu Semi-
conciuctor 

Hitachi 

Chiba 

Gunma 

Holckaido 

Hoklsaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibarald 

Ibaraki 

Ibaraki 

Tokyo 

Yamanashi 

Yamanashi 

Landshut 

Fab 
Name 

D3 

NA 

Chitose 2 

Chitose 1 

CHI­
TOSE 3 

D4/D5 

N-2 Phase 
1 

N2-2 

Nl-1 

Nl-2 

R&D 2 

Imasuwa 

K-2-2F 

NA 

E2 

Year of 
Initial 
Production 

1990 

1995 

1990 

1988 

1998 

1994 

1994/Q4 

1996 

1983 

1988 

1990 

1990 

1990 

1990 

1992 

Piiidiiefe 

4M/16M 
DRAM 

16Mb 
DRAM 

4MDRAM, 
IM 
SRAM, 
EEPROM, 
ROM 

IM SRAM, 
4M 
DRAM, 
MPU 

64MDRAM 

64MDRAM 

16MDRAM 

16M/64M 
DRAM 

1M/4M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4M 
SRAM, 
16M 
Proto-
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM, 
IMSRAM 

Geometry 
(Microns) 

0.8 

0.8 

0.8 

0.8 

0.35 

0.35 

0.5 

0.35 

0.8 

0.50 

0.5 

0.6 

0.5 

0.6 

0.5 

Maximum 
Monthly 

Wafer 
Capacity 

142,100 

15,000 

20,000 

15,000 

15,000 

10,000 

3,000 

20,000 

20,000 

15,000 

20,000 

4,000 

25,000 

4,000 

17,000 

16,000 

Wafer 
Size 

(Inches) 

6 

6 

6 

6 

8 

8 

8 

8 

6 

6 

6 

6 

3 

6 

8 

Current 
Wafer 
Starts 

123,500 

15,000 

20,000 

15,000 

15,000 

20,000 

15,000 

4,000 

4,000 

25,000 

3,000 

16,000 

Ratio 
4M (%) 

0 

0 

0 

20 

20 

30 

40 

20 

20 

0 

0 

15 

Ratio 
16M (%) 

50 

40 

10 

u 

& 

Y 
4M 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CD 
CO 

O 
Ol 
(—I-
ca 

> "a 

IS3 

Region 

U.S.A. 

U.S.A. 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Europe 

Japan 

Japan 

Japan 

Japan 

Company 

Hitachi 

Twinstar 

Prefecture 

Irving 

Dallas 

Hitachi Total 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM/Siemens 

IBM Total 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Shiga 

Sindelfin-
gen 

Corbeil-
Essonnes 

East 
Fishkill 

Essex 
Junction 

Essex 
Junction 

Manassas 

Essex 
Junction 

Corbeil-
Essonnes 

Kyoto 

Toyama 

Toyama 

Tonami 

Fab 
N»me 

Phase 2 

Twinstar 

NA 

NA 

NA 

NA 

Bldg. 970 

Bldg. 973 

VHSIC 

Bldg. 963 

ACL 

LAB 

Fab l 

Fab C-2 

Fab 2 

Year of 
Initial 
Pioduction 

1993 

1996 

1990 

1989 

1989 

1988 

1989 

1989 

1989 

1992 

1992 

1994 

1990 

1996 

Products 

CBIQ 16M 
DRAM, 
4MSRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

IMDRAM 

NA 

16M DRAM 

16M DRAM 

Memory, 
MPU, 
ASIC, 
MIL 

IMDRAM 

16M DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM, 
MCU, 
ASIC 

4M/16M/ 
64M 
DRAM, 
SRAM 

16M 
DRAM, 
ASIC 

Geometry 
(Microns) 

0.6 

0.35 

0.6 

0.8 

0.8 

0.5 

0.8 

1 

0.4 

0.35 

0.5 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

5,000 

15,000 

239,000 

6,000 

20,000 

7,000 

20,000 

24,000 

20,000 

1,600 

16,000 

16,100 

130,700 

1,000 

20,000 

24,000 

20,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

8 

8 

8 

5 

8 

8 

8 

6 

6 

8 

Current 
Wafer 
Starts 

5,000 

15,000 

172,000 

5,200 

15,000 

24,000 

15,000 

10,000 

69,200 

1,000 

20,000 

20,000 

Ratio 
4M (%) 

20 

30 

•M 

# 

m 

Ratio 
16M (%) 

60 

50 

40 

80 

P 

20 

60 

70 

Yie 
4M ( 

CO 
CO 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CO 
CO 
-v l 

a 
lU 

CD 
cn 

> 
TD 

ro 
c» 

CO 
CO 

Region 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Company 

Matsushita 

Prefecture 

Puyallup 

Matsushita Total 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Ehime 

Ehime 

Ehime 

Osaka 

Kumamoto 

Kochi 

Alsodorf 

Mitsubishi Total 

NEC 

NEC 

NEC 

NEC 

NEC 

Hiroshima 

Hiroshima 

Kumamoto 

Kumamoto 

Kumamoto 

Fab 
Name 

NA 

KD-1 

SA2A 

SA2B 

ULSI 

TAl 

NA 

NA 

Dif-1 

Dif-2 

Dif-7 

Dif-8 

Dif-8-2 

Year of 
Initial 
Production 

1391 

1995 

1991 

1994 

1993 

1996 

1990 

1990 

1998 

1990 

1996 

1988 

1994 

1998 

t^dtiste 

1M/4M 
DRAM, 
MCU, 
Gate 
Arrays 

16Mb/ 
64Mb 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
IMSRAM 

1M/4M 
DRAM 

64Mb 
DRAM 

4MDRAM, 
SRAM, 
MPU,4M 
ROM 

16M 
DRAM, 
ASIC, 
RISC 

MCU,4M 
DRAM, 
ASIC 

16M 
DRAM, 
4M 
SRAM, 
RISC 
MPU 

64M/256M 
DRAM 

Geometry 
(Microns) 

0.8 

0=40 

0.40 

0.40 

0.35 

0.35 

0.60 

0.60 

0.35 

0.6 

0.35 

0.8 

' . i i ^ 

0,25 

Maximtmi 
Monthly 

Wafer 
Capacity 

15,000 

80,000 

20,000 

15,000 

17,000 

3,000 

15,000 

33,000 

7,800 

7,000 

117,800 

30,000 

10,000 

30,000 

15,000 

30,000 

Wafer 
Size 

(Inches) 

6 

8 

6 

8 

8 

8 

6 

6 

8 

6 

8 

6 

8 

* • • 

Current 
Wafer 
Starts 

15,000 

56,000 

10,000 

20,000 

16,000 

7,000 

7,000 

30,000 

7,800 

97,800 

30,000 

15,000 

30,000 

15,000 

Ratio 
4M (%) 

0 

20 

0 

SO 

0 

'?p 

20 

Ratio 
16M (%) 

^ 

30 

80 

70 

1̂  

9Q 

Yi 
4M ( 
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Table A-3 (ConHnued) 
Worldwide DRAM Fabs, Midyear 1996 

Region 

Japan 

Japan 

Europe 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Company 

NEC 

NEC 

NEC 

NEC 

NEC Total 

Nittetsu 
Semicon­
ductor 

Prefecture 

Yamaguchi 

Yamaguchi 

Living­
ston, 
West 
Lothian 

Roseville 

Chiba 

Fab 
Name 

Dif-1 

Dif-2 

Phase 2 

M-Line 

M3 

Nittetsu Semiconductor Total 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki Total 

Tohoku Semi­
conductor 

Miyagi 

Miyagi 

Miyazaki 

Miyazaki 

Miyazaki 

Miyagi 

SI 

S2 

M l 

M2 

M3 

Step 2 

Year of 
Initial 
Production 

1988 

1993 

1991 

1991 

1990 

1990 

1996 

1981 

1984 

1991 

1991 

Products 

4Mb 
DRAM 
1Mb 
SRAM 
MPU 

16Mb 
DRAM 
4Mb 
DRAM 

4M DRAM, 
256K 
SRAM, 
MPR, 
MPU 

4M/16M 
DRAM 

4MDRAM 

4MDRAM, 
VRAM, 
IMSRAM 

16M/64M 
DRAM 

DRAM, 
SRAM, 
Gate 
Arrays, 
MPU 

DRAM, 
EEFROM, 
ASIC, 
SRAM 

4M/16M 
DRAM, 
90K Gate 
Arrays 

4MDRAM 

Geometry 
(Microns) 

0,50 

0.50 

0.35 

0.5 

0.5 

0.50 

0.30 

1.50 

0.8 

0.45 

0.8 

Maximum 
Monthly 

Wafer 
Capacity 

30,000 

45,000 

10,000 

35,000 

235,000 

15,000 

15,000 

30,000 

15,000 

50,000 

60,000 

30,000 

185,000 

20,000 

Wafer 
Size 

(Inches) 

6 

6 

6 

6 

6 

6 

8 

4 

5 

6 

6 

Current 
Wafer 
Starts 

30,000 

12,800 

10,000 

23,000 

165,800 

15,000 

15,000 

25,000 

8,000 

28,000 

27,000 

88,000 

Ratio 
4M (%) 

20 

m 

M5i 

iSS'' 

45 

a 

m. 

Ratio 
16M (%) 

65 

m 

^ 

60 

M 

Yi 
4M ( 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CO 
CO 

o 
K. 
[U 
.o 

T3 

ro 
oo 

CO 
CO 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A, 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Europe 

Europe 

Japan 

Japan 

Company 

Toi\oku Semi­
conductor 

Prefecture 

Miyagi 

Motorola Total* 

Tosiiiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Kanagawa 

Mie 

Mie 

Mie 

Oita 

Oita 

Toshiba Total 

TI 

TI 

TI 

TI/Acer 

TI/Acer 

TI/Acer 

TI 

TI 

KTI Semicon­
ductor 

KTI Semicon­
ductor 

Dallas 

Dallas 

Dallas 

HsinChu 

HsinChu 

Hsin Chu 

Avezzano 

Avezzano 

Hyogo 

Hyogo 

Fab 
Name 

Step 3 

Bldg 108 
D-2 

Y-Cubed, 
No. 1 

Y-Cubed, 
No. 2 

NA 

C-Cubed, 
No. 3 

C-Cubed, 
No. 4 

DMOS4.1 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Fab 1-A 

FAB IB 

Fab 2 

AMOS 

Phase 2 

F a b l 

Fab 2 

Year of 
Initial 
Praduction 

1995 

1990 

1993 

1994 

1996/Q4 

1987 

1991 

1985 

1995/Q3 

1991 

1995/3Q 

1997 

1991 

1996 

1992 

1997 

Products 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

64MDRAM 

64MDRAM 

RAM 

RAM 

256K 
SRAM, 
16M 
DRAM, 
Logic, 
ASSP 

16MDRAM 

64M, 256M 
DRAM 

4MDRAM 

16/64Mb 
DRAM 

16MDRAM 

4MDRAM, 
ASSP, 
CBIC 

16MDRAM 

4M/16M 
DRAM, 
ASIC 

16Mb 
DRAM 

Geometry 
(Microns) 

,0,35 

05 

0.5 

0.35 

0.35 

0.7 

0.5 

0.6 

0.5 

0.35 

0.45 

0.45 

0.35 

0.5 

0.5 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

35,000 

1,300 

20,000 

20,000 

40,000 

20,000 

25,000 

126,300 

29,200 

16,000 

16,000 

20,000 

15,000 

20,000 

13,500 

20,000 

11,000 

15,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

6 

6 

6 

8 

8 

6 

8 

8 

6 

8 

8 

9 

Current 
Wafer 
Starts 

20,000 

20,000 

1,300 

9,000 

50,000 

37,000 

97,300 

15,000 

12,000 

20,000 

12,000 

13,500 

12,000 

9,000 

Ratio 
4M (%) 

lOD 

10 

2D 

40 

40 

60 

35 

90 

45 

80 

35 

Ratio 
16M (%) 

70 

70 

30 

30 

40 

65 

80 

55 

15 

65 

85 

Yi 
4M 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CO 
CO 

I—*-
(U 

X 3 

cs 
CO 

> 
• a 

ro 
CO 

Region 

U.S,A. 

VS.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

TI Total 

Micron 

Micron 

Micron 

Micron 

Prefecture 

Idaho 

Idaho 

Idaho 

Idaho 

Micron Itltal 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Ichun^ 
Kyungki-
Do 

Iciiun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungld-
Do 

Ichun, 
Kyungkj-
Do 

Ichiin^ 
Kyungki-
Do 

Hyundsil^tal 

Samsung Kiheung-
Up, 
K y u n ^ -
Do 

Fab 
Name 

Fab l 

Fab 2 

Fab 3 

FabD 

MOS Fab 
I-A 

MOS Fab 
II 

MOS Fab 
III 

MOSE2 
(Fab 5) 

MOS El 
(Fab 4) 

MOSE3 

Fab 4 

Year of 
Initial 
Productioiv 

1981 

1991 

1997 

1984 

1985 

1991 

1995 

1994 

1998 

1990 

• ^ d u c t s 

256K/1M 
DRAM, 
256K 
SRAM 

4M DRAM, 
256K 
SRAM, 
VRAM 

4M/16M 
DRAM 

16M/ 
64MDRA 
M 

256K 
DRAM, 
64K 
SRAM, 
ASIC 

1M/4M 
DRAM 

4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

4M DRAM, 
SRAM 

Geometry 
(Microns) 

1.2 

0.5 

0.5 

0.3 

1.2 

0,8 

0.6 

0.35 

0.5 

0.35 

0,6 

Maximum 
Monthly 

Wafer 
Capacity 

175,700 

32,000 

14,400 

NA 

46,400 

15,000 

25,000 

20,000 

30,000 

20,000 

20,000 

130,000 

35,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

8 

•S-: 

6 

6 

B 

S 

8 

6 

Current 
Wafer 
Starts 

93,500 

32,000 

14400 

24,000 

70,400 

25,000 

20,000 

25,000 

20,000 

90,000 

22,000 

Ratio 
4M (%) 

.» 

^: 

70 

90 

w 

w. 

Ratio 
16M (%) 

M. 

70 

80 

Yi 
4M 

CO 
CO 
^ 4 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CO 
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> 
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rv3 
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Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

LG Semicon 

LG Semicon 

LG Semicon 

LG Semicon 

LG Semicon 

Prefecture 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kilieung-
Up, 
Kyungl<i-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Total 

Chongju-
City, 
Choong-
buk 

Chongju-
City, 
Choong-
buk 

Chongju-
City, 
Choong-
buk 

Chongju-
City, 
Choong-
buk 

Gumi 

LG Semicon Total 

Mosel Vitelic 

Mosel Vitelic 

Mosel Vitelic 

HsinChu 

Hsin Chu 

Hsin Chu 

Fab 
Name 

Fab 3 

Fab 5 

Fab 6 

Fab 7 

CI, 
Phase 1 

CI, 
Phase 2 

CI, 
Phases 

C2, 
Phase! 

C2, 
Phase 2 

FAB 1-A 

Fab 1-B 

Fab 2 

Year of 
Initial 
Production 

1988 

1993 

1995/Ql 

1996 

1990 

1991 

1997 

1993 

1996 

1995/Ql 

1995/Q4 

1997 

ProdiKib 

IM DRAM, 
SRAM, 
VRAM, 
ROM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

16/64M 
DRAM 

4M/16M 
DRAM 

16M DRAM 

4MDRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.B 

0.5 

0.35 

0,35 

0.8 

0.7 

0.35 

as 

0.5 

0.5 

0.5 

0.4 

Maximum 
Monthly 

Wafer 
Capacity 

35,000 

25,000 

30,000 

20,000 

145,000 

30,000 

30,000 

30,000 

20,000 

20,000 

130,000 

15,000 

15,000 

20,000 

Wafer 
Size 

(Inches) 

6 

8 

8 

8 

6 

6 

8 

8 

8 

6 

6 

8 

Current 
Wafer 
Starts 

25,000 

25,000 

30,000 

10,000 

112,000 

30,000 

30,000 

30,000 

10,000 

100,000 

15,000 

15,000 

Ratio 
4M (%) 

40 

10 

40 

75 

10 

30 

80 

10 

Ratio 
16M (%) 

ms 

B 

JfQ 

79 

80 

M 

Yie 
4M ( 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company Prefecture 

MoselViielic Total 

Tech Woodlands 
Semicon­
ductor 

Tech Woodlands 
Semicon­
ductor 

Fab 
Name 

Fab l 

Fab 2 

Tech Semiconductor Total 

Nan Ya Tao-^diiui 
Technology 

NanYa 
Technology 
Total 

Vanguard HSiri Chu 

Vanguard HslnChu 

Vanguard HsinChu 

Vanguard Total 

Americas Companies 

European Companies 

Japanese Companies 

Asia/Pacific Companies 

Korean Companies 

Taiwan Companies 

Rest of Asia/Pacific Compani 

Worldwide Companies 

Fab l 

Fab lA 

Fab IB 

Fab 2 

es 

Year of 
Initial 
Production 

1993 

1996 

1996/Q3 

1995/Ql 

1996/Q2 

1997/Q2 

Products 

16MDRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.5 

0.35 

0.4S 

0.5 

0.35 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

50,000 

12,000 

10,000 

22,000 

25,000 

25,000 

15,000 

15,000 

15,000 

45,000 

387,800 

65,000 

1,140,200 

547,000 

405,000 

120,000 

22,000 

2,140,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

B 

Current 
Wafer 
Starts 

30,000 

11,000 

2,000 

13,000 

5,000 

5,000 

12,000 

5,000 

17,000 

253,100 

28,000 

815,400 

367,000 

302,000 

52,000 

13,000 

1,463,500 

Ratio 
4M (%) 

35 

35 

Ratio 
16M (%) 

55 

100 

80 

55 

Yi 
4M 

'Tohoku Semiconductor production is split 50-50 between Toshiba and IVIotorolai 
NA = Not available 
Source: Dataquest (October 1996) 
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Table A-4 
Worldwide DRAM Fabs, Year-End 1996 

CO 
•v l 

D 

@ 
CO 
CO 

--J 

cu 
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OJ 

.o 

> 
•a 
N) 
oo 

CO 
CO 
~ J 

Region 

Europe 

Europe 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

Europe 

U.S.A. 

U.S.A. 

Company 

Siemens 

Siemens 

Siemens 

Prefecture 

Dresden 

Siemens Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Akiru 

Iwate 

Iwate 

Iwate 

Mie 

Mie 

Mie 

Newton 
Aycliffe 

Newton 
Aycliffe 

Newton 
Aycliffe 

Gresiiam 

Gresham 

Fab 

Mega 1 

Regens-
burg 

Akiru 
R&D 
Center 

No. 3 

No. 4 

No. 4-2 

No. 2 

No. 3 
Phase 2 

No. 3 
Phase 1 

Phase 1 

Pliase2 

Fab 2 

No. 1 

No. 2-2 

Year of 
Initial 
Production 

1987 

1994 

1995 

1995 

1987 

1990 

1996 

1987 

1994 

1992 

1991 

1994 

1997 

1990 

1997 

Products 

1M/4M 
DRAM 

16M DRAM 

64MDRAM 

256M DRAM 

1M/4M/ 
16M 
DRAM, 
SRAM, 
ROM 

4M/16M 
DRAM, 
Flash, 
SRAM, 
ASIC 

16M DRAM 

Logic, Gate 
Arrays, 
4MDRAM 

4M/16M 
DRAM, 
SRAM, 
MPU 

16M DRAM 

4M, 16M 
DRAM, 
ASIC 

16M DRAM 

16Mb 64Mb 
DRAM 

1M,4M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.6 

0.5 

0.35 

0.35 

0.8 

0.5 

0.35 

0.8 

0.25 

0.5 

0.8 

0.5 

0.32 

0.8 

0.32 

Maximum 
Monthly 

Wafer 
Capacity 

28,000 

5,000 

8,000 

41,000 

3,000 

25,000 

30,000 

20,000 

10,000 

500 

15,000 

5,600 

15,000 

30,000 

13,000 

10,000 

Wafer 
Size 

(Inches) 

6 

8 

8 

8 

6 

6 

8 

6 

a 

6 

6 

6 

8 

6 

8 

Current 
Wafer 
Starts 

28,000 

28,000 

25,000 

30,000 

10,000 

10,000 

500 

15,000 

10,000 

15,000 

13,000 

Ratio 
4M (%) 

20 

20 

20 

30 

0 

30 

20 

45 

Ratio 
16M (%) 

(6 

50 

ra 

20 

80 

50 

Y 
4M 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

CO 
-v j 
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0 0 

CO 
CO 
^ J 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Asia/ 
Pacific 

Asia/ 
Pacific 

Japan 

Japan 

Japan 

Japan 

Europe 

U.S.A. 

Company Prefecture 

Fujitsu Total 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/LG 
Semicon 

Hitachi/ 
Nippon 
Steel Semi­
conductor/ 
EDB 

Hitachi 

Hitachi 

Hitachi 

Hitachi/ 
Tobu Semi­
conductor 

Hitachi 

Hitachi 

Chiba 

Gunma 

Hokkaido 

Hokkaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibaraki 

Tbaraki 

Kedah 

Tokyo 

Yamanashi 

Yamanashi 

Landshut 

Irving 

Fab 

D3 

NA 

Chitose 2 

Chitose 1 

Chitose 2 

D4/D5 

N-2 
Phase 1 

N2-2 

Nl-1 

R&D 2 

Imasuwa 

K-2-2F 

NA 

E2 

Phase 2 

Year of 
Initial 
Production 

1990 

1995 

1990 

1988 

1998 

1994 

1994/Q4 

1996 

1983 

1998 

1998 

1990 

1990 

1990 

1990 

1992 

1993 

Products 

4M/16M 
DRAM 

16Mb DRAM 

4MDRAM, 
IM SRAM, 
EEPROM, 
ROM 

IM SRAM, 
4MDRAM, 
MPU 

64MDRAM 

64MDR/kM 

16MDRAM 

16M/64M 
DRAM 

1M/4M 
DRAM 

16Mb/64Mb 
DRAM 

16Mb/64Mb 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4MSRAM, 
16M Proto-
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM, IM 
SRAM 

CBIC, 16M 
DRAM,4M 
SRAM 

Geometry 
(Microns) 

0.8 

0.8 

0.8 

0.8 

0.35 

0.35 

0.5 

0.35 

0.8 

0.3 

0.3 

0.5 

0.6 

0.5 

0.6 

0.5 

0.6 

Maximum 
Monthly 

Wafer 
Capacity 

177,100 

15,000 

20,000 

15,000 

15,000 

10,000 

3,000 

20,000 

20,000 

15,000 

30,000 

30,000 

4,000 

25,000 

4,000 

17,000 

16,000 

5,000 

Wafer 
Size 

(Inches) 

6 

6 

6 

6 

8 

8 

8 

8 

6 

8 

8 

6 

6 

8 

6 

8 

8 

Current 
Wafer 
Starts 

128,500 

15,000 

10,000 

15,000 

15^000 

20,000 

15,000 

4,000 

25,000 

3,000 

17,000 

16,000 

5,000 

Ratio 
4M (%) 

50 

0 

60 

20 

10 

60 

60 

40 

50 

50 

Ratio 
16 M {%) 

50 

50 

70 

40 

20 

50 

S5 

70 

Y 
4M 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

CO 
~J 
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ro 
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CO 
CO 
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Region 

U.S.A. 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Americas 

Europe 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Japan 

Japan 

Company 

Twins tar 

Prefecture 

Dallas 

Hitachi Total 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM/Toshiba 

IBM/ 
Siemens 

IBM Total 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Shiga 

Sindelfin-
gen 

Corbeil-
Essonnes 

EastFishkill 

Essex 
Junction 

Essex 
Junction 

Manassas 

VA 

Corbeil-
Essonnes 

Kyoto 

Toyama 

Toyama 

Tonami 

Puyallup 

Matsushita Total 

Mitsubishi 

Mitsubishi 

Ehime 

Ehime 

Fab 

Twins tar 

NA 

NA 

NA 

NA 

Bldg. 970 

Bldg. 973 

VHSIC 

ACL 

LAB 

Fab l 

Fab C-2 

Fab 2 

NA 

KD-1 

SA2A 

Year of 
Initial 
Production 

1996 

1990 

1989 

1989 

-
1988 

1989 

1989 

1997 

1992 

1994 

1994 

1990 

1996 

1991 

1995 

1991 

Products 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

IMDRAM 

NA 

16M DRAM 

16M DRAM 

Memory, 
MPU, 
ASIC MIL 

16Mb/64Mb 
DRAM DSP 

16M DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM, 
MCU,ASIC 

4M/16M/ 
64M 
DRAM, 
SRAM 

16M DRAM, 
ASIC 

1M/4M 
DRAM, 
MCU, Gate 
Arrays 

16Mb/64Mb 
DRAM 

4M/16M 
DRAM 

Geometry 
(Microns) 

0.35 

0.6 

0.8 

-

0.8 

-

0.5 

0.8 

0.35 

0.4 

0.35 

0.5 

0.5 

0.35 

0.8 

0.40 

0.40 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

279,000 

6,000 

20,000 

7,000 

20,000 

24,000 

20,000 

1,600 

28,000 

16,100 

142,700 

1,000 

20,000 

24,000 

20,000 

15,000 

80,000 

20,000 

20,000 

Wafer 
Size 

(Inches) 

S 

8 

8 

8 

8 

8 

8 

5 

8 

8 

8 

6 

6 

8 

6 

8 

6 

Current 
Wafer 
Starts 

5,000 

165,000 

5,200 

15,000 

24,000 

15,000 

12,000 

71,200 

1,000 

20,000 

20,000 

15,000 

56,000 

10,000 

20,000 

Ratio 
4M (%) 

20 

•*P^ 

10 

^ 

10 

Ratio 
16M (%) 

80 

70 

50 

• 1 * 

100 

20 

65 

70 

75 

30 

Y 
4M 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

(D 
-vl 
D 

@ 
CO 
CO 
~NI 

CJ 
(U 
r-l-
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-a 
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ro 
CO 

CO 
CO 
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Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Asia/ 
Pacific 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Company 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Powerchip 
Semicon­
ductor 
(Elite-
group) 

Mitsubishi 

Prefecture 

Ehime 

Ehime 

Osaka 

Kumamoto 

Kumamoto 

Kochi 

Hsinchu 

Alsdorf 

Mitsubishi Total 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

Hiroshima 

Hiroshima 

Kumamoto 

Kumamoto 

Kumamoto 

Yamaguchi 

Yamaguchi 

Livingston, 
West 
Lothian 

Fab 

SA2B 

Sa2F 

ULSI 

D-IF 

TAl 

NA 

NA 

Dif-1 

Dif-2 

Dif-7 

Dif-8 

Dif-8-2 

Dif-1 

Dif2 

Phase 2 

Year of 
Initial 
Production 

1994 

1997 

1993 

1994 

1996 

1990 

1990 

1996 

1997 

1990 

1995 

1988 

1994/Q4 

1997 

1988 

1993 

1991 

Products 

4M/16M 
DRAM 

16Mb 64Mb 
DRAM 

16M/64M 
DRAM 

16Mb DRAM 

16M/64M 
DRAM 

4MDRAM, 
IM SRAM 

1M/4M 
DRAM 

16M DRAM 

16MDRAM 

4MDRAM, 
SRAM, 
MPU,4M 
ROM 

16M DRAM, 
ASIC, RISC 

MCU, 4M 
DRAM, 
ASIC 

16M DRAM, 
4M SRAM, 
RISCMPU 

64M/256M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
256K 
SRAM, 
MPR, MPU 

Geometry 
(Microns) 

0.40 

0.35 

0.35 

0.35 

0.35 

0.7 

0.9 

0.4 

0.35 

0.6 

0.35 

0.8 

0.35 

0.25 

0.8 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

16,000 

20,000 

10,000 

10,000 

10,000 

30,000 

7,800 

25,000 

7,000 

175,800 

30,000 

10,000 

30,000 

15,000 

30,000 

45,000 

45,000 

10,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

6 

5 

8 

8 

6 

8 

6 

8 

8 

6 

6 

6 

Current 
Wafer 
Starts 

16,000 

10,000 

5,000 

30,000 

7,800 

98,800 

30,000 

20,000 

30,000 

15,000 

3,000 

30,000 

12,800 

10,000 

Ratio 
4M (%) 

40 

20 

0 

20 

m. 

W 

Ratio 
16M (%) 

80 

8U 

80 

- • ^ 

80 

iSS 

Y 
4M 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

CO 
- -J 
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@ 
(£> 
CO 
•~J 

a 
B l 

ro 
c» 

CO 
CO 
-v l 

Region 

Europe 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Company 

NEC 

NEC 

NEC 

NEC Total 

Nittetsu 
Semicon­
ductor 

Prefeilure 

Livingston, 
West 
Lothian 

IRxjsevillG 

Roseville 

Chiba 

Fab 

Phases 

M-Iine 

M3 

Nittetsu Semiconductor Total 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki Total 

Tohoku 
Semicon­
ductor 

Tohoku 
Semicon­
ductor 

Miyagi 

Miyagi 

Miyagi 

Miyazaki 

Miyazaki 

Miyazaki 

Miyagi 

Miyagi 

NA 

SI 

S2 

Ml 

M2 

M3 

Step 2 

Step 3 

Year of 
Initial 
Production 

1996 

1991 

1997 

1990 

1989 

1990 

1995 

1988 

1984 

1991 

1991 

1995 

Products 

16M/64M 
DRAM 

4M/16M 
DRAM 

16Mb/64Mb 
DRAM 

4MDRAM 

Gate Arrays, 
IMDRAM, 
VRAM, 
Logic 

4M DRAM, 
VRAM, IM 
SRAM 

16M/64M 
DRAM 

DRAM, 
SRAM, 
Gate 
Arrays, 
MPU 

DRAM, 
EEPROM, 
ASIC, 
SRAM 

4M/16M 
DRAM,90K 
GateArrays 

4MDRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.35 

0.5 

0.25 

0.5 

0.8 

0.50 

0.30 

1.50 

08 

0.4 

0.8 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

10,000 

35,000 

20,000 

280,000 

15,000 

15,000 

20,000 

30,000 

15,000 

50,000 

60,000 

30,000 

205,000 

20,000 

15,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

6 

6 

6 

8 

4 

5 

6 

6 

8 

Current 
Wafer 
Starts 

10,000 

12,000 

2,000 

174,800 

15,000 

15,000 

1,000 

25,000 

12,000 

28,000 

27,000 

93,000 

20,000 

15,000 

Ratio 
4M{%) 

25 

W 

• * ? . • 

'M-

80 

Ratio 
16M (%) 

75 

?® 

# 

SQ 

m 

r 
4M 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

en 
CO 
-vl 
D 

@ 
CO 
CO 
-vl 

2+ 
Q} 

X3 

> 
73 

l\3 
CO 

CO 
CO 
•~J 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Europe 

Europe 

Japan 

Japan 

Company Prefeclure 

Motorola Total* 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Kanagawa 

Mie 

Mie 

Mie 

Oita 

Oita 

Toshiba Total 

TI 

TI 

TI 

Tl/Acer 

TI/Acer 

TV Acer 

TI/Acer 

TI/Acer 

TI 

TI 

KTI Semicon­
ductor 

KTl Semicon­
ductor 

Dallas 

Dallas 

Dallas 

Hsin Chu 

Hsin Chu 

Hsin Chu 

Hsin Chu 

Avezzano 

Avezzano 

Hyogo 

Hyogo 

Fab 

Bldg 108 
D-2 

Y-Cubed, 
No. 1 

Y-Cubed, 
No. 2 

NA 

C-Cubed, 
No. 3 

C-Cubed, 
No. 4 

DMOS4.1 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Fab 1-A 

FAB IB 

Fab 2 

Fab2A 

FAB2B 

AMOS 

Phase 2 

F a b l 

Fab 2 

Year of 
Initial 
Production 

1990 

1993 

1996 

1996/Q4 

1987 

1991 

1985 

1995 

1996 

1991 

1995/3Q 

1994 

1997 

1998 

1991 

1996 

1992 

1997 

Products 

16Mb/64Mb 
DRAM 
Flash 

4M/16M 
DRAM 

16Mb/64Mb 
DRAM 

64MDRAM 

DRAM 

DRAM 

256K SRAM, 
16M 
DRAM, 
Logic, ASSP 

16MDRAM 

64M, 256M 
DRAM 

4MDRAM 

16/64Mb 
DRAM 

16MDRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

4MDRAM, 
ASSP, CBIC 

16M DRAM 

4M/16M 
DRAM, 
ASIC 

16Mb DRAM 

Geometry 
(Microns) 

0,35 

0.5 

0,35 

0,35 

0,7 

0,5 

0,6 

0,5 

0,35 

0,45 

0,45 

0.8 

0.3 

0.30 

0.5 

0.5 

0,5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

35,000 

1,300 

20,000 

40,000 

40,000 

20,000 

25,000 

146,300 

29,200 

16,000 

16,000 

20,000 

15,000 

9,000 

20,000 

20,000 

13,500 

20,000 

11,000 

15,000 

Wafer 
Size 

(Inches) 

S 

8 

8 

8 

6 

6 

6 

8 

8 

6 

8 

8 

8 

8 

6 

8 

8 

8 

Current 
Wafer 
Starts 

35,000 

1,300 

9,000 

9,000 

15,000 

20,000 

54,300 

15,000 

16,000 

1,000 

20,000 

15,000 

13,500 

12,000 

9,000 

Ratio 
4M (%) 

0 

30 

30 

50 

30 

90 

35 

35 

Ratio 
16M (%) 

80 

80 

70 

40 

40 

50 

70 

BO 

65 

60 

70 

90 

Y 
4M 
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Table A-4 (Continued) 
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Region 

Asia/ 
Pacific 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Americas 

Company 

Alphatec/TI 

TI Total 

Micron 

Micron 

Micron 

Micron 

Prefecture 

Chachaer-
sao 

Idaho 

Idaho 

Idaho 

Idaho 

Micron Total 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hsomdai 

Hyundai 

Ichun, 
Kyimgki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Oregon 

Fab 

Phase 1 

F a b l 

Fab 2 

Fab 3 

FabD 

MOS Fab 
I-A 

MOS Fab 

n 

MOS Fab 
III 

MOSE2 
(Fab 5) 

MOS El 
(Fab 4) 

MOSES 

Oregon 
Fab 

Year of 
Initial 
Production 

1997 

1981 

1991 

1998 

1984 

1985 

1991 

1994 

1994 

1998 

1997 

Fraducte 

16Mb/64Mb 
DRAM 

256K/1M 
DRAM, 
256KSRAM 

4M DRAM, 
256K 
SRAM, 
VRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

256KDRAM, 
64K SRAM, 
ASIC 

1M/4M 
DRAM 

4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16Mb 64Mb 
DRAM 

Geometry 
(Microns) 

OJ 

!.2 

0.5 

0.50 

0.3 

1.2 

O.S 

0,6 

0,35 

0.5 

0.35 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

219,700 

32,000 

NA 

NA 

32,000 

15,000 

25,000 

20,000 

25,000 

10,000 

20,000 

30,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

8 

8 

5 

6 

6 

8 

8 

S 

8 

Current 
Wafer 
Starts 

101,500 

12,000 

36,000 

48,000 

25,000 

20,000 

30,000 

20,000 

Ratio 
4M (%) 

90 

60 

70 

90 

0. 

Ratio 
16M (%) 

40 

70 

80 

Y 
4M 
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Samsung 

Samsung 

Samsung 

Samsung 
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LG Semicon 

LG Semicon 
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Do 
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Initial 
Production 
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SRAM 
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VRAM, 
ROM 

16Mb/64Mb 
DRAM 

16M/64M 
DRAM 

16M/54M 
DRAM 

4M/16M 
DR/yvi 

4MDRAM 

16/64M 
DRAM 

4M/16M 
DRAM 

16M DRAM 

Geometry 
(Microns) 

0.6 

0.8 

0.5 

0.35 

0.35 

0.7 

0.7 

0.35 

0.5 

0.5 

Maximum 
Monthly 

Wafer 
Capacity 

145,000 

35,000 

35,000 

25,000 

30,000 

20,000 

145,000 

30,000 

30,000 

30,000 

20,000 

20,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

8 

8 

6 

6 

8 

8 

8 

Current 
Wafer 
Starts 
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30,ix)n 

35,000 

25,000 

30,000 

20,000 
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Ratio 
4M (%) 
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Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company Prefecture 

LG Semicon Total 

Mosel Vitelic Hsin Chu 

Mosel Vitelic Hsin Chu 

Mosel Vitelic Hsin Chu 

Mosel Vitelic Total 

Tech Semi- Woodlands 
conductor 

Tech Semi- Woodlands 
conductor 

Fab 

FAB 1-A 

Fab 1-B 

Fab 2 

Fab l 

Fab 2 

Tech Semiconductor Total 

NanYa Tai>-Vuan 
Techno! ogy 

Nan Ya Technology Total 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguard Total 

UMC Hsin Chu 

UMC Hdn Chu 

UMCTotai 

American Companies 

European Companies 

Japanese Companies 

Asia / Pacific Companiaffi 

Korean Companies 

Taiwan Companies 

F a b l 

Fab lA 

Fab IB 

Fab 2 

Fab 3-A 

Fab 3-B 

Rest of Asia/Pad fie Companies 

Worldwide Companies 

Year of 
Initial 
Production 

1995/Ql 

1995/Q4 

1997 

1993 

1996 

1996/Q3 

1995 

1996 

1997 

1995/Q3 

1997/Ql 

Products 

4MDRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

SRAM, Mask 
ROM, 4M/ 
16MDRAM 

64MDRAM 

Geometry 
(Microns) 

0.5 

0.5 

0.40 

0.5 

0.35 

0.45 

0.35 

0.35 

0.35 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

130,000 

15,000 

15,000 

20,000 

50,000 

12,000 

10,000 

22,000 

25,000 

25,000 

18,000 

18,000 

15,000 

51,000 

15,000 

15,000 

30,000 

429,400 

41,000 

1,358,200 

598,000 

420,000 

156,000 

22,000 

2,426,600 

Water 
Size 

(Inches) 

6 

6 

S 

B 

8 

S 

s 

8 

8 

8 

B 

Current 
Wafer 
Starts 

100,000 

15,000 

15,000 

30,000 

12,000 

10,000 

22,000 

5,000 

5,000 

14,000 

10,000 

24,000 

11,000 

11,000 

255,700 

28,000 

785,400 

427,000 

335,000 

70,000 

22,000 

1,496,100 

Ratio 
4M (%) 

30 

80 

10 

30 

60 

Ratio 
16M (%) 

5 

80 

95 

95 

100 

80 

65 

V 
4M 

'Tohoku Semiconductor production is split 50-50 between Toshiba and Motorc^-
NA = Not available 
Source: Oataquest (October 1996) 
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Chapter 1 

Executive Summary 
This report provides a first quarter 1997 outlook for the worldwide DRAM 
market based on the results of fourth quarter 1996 supplier surveys and 
related information. The report includes quarterly information through 
fourth quarter 1998. 

Dataquest's 1997 DRAM supply-demand outlook remains consistent with 
prior expectations. The DRAM oversupply will persist throughout 1997 
and well into 1998; however, a dramatic increase in the number of DRAM 
megabytes per PC means parity or undersupply in the second half of 1998. 
We have raised our DRAM bit shipment expectations—and our expecta­
tions of PC demand for DRAM—so the near-term supply and demand 
outlook has changed little. 

Although no near-term market shortage is anticipated, there is some good 
news for DRAM suppliers following the challenge of 1996. For example, 
16Mb DRAM yield efficiencies, among other factors, augur a somewhat 
brighter 1997 profit outlook for suppliers, despite extremely competitive 
pricing. 

As indicated, high 16Mb yields and considerable new capacity mean a 
large supply of 16Mb DRAMs over the next several quarters. Meanwhile, 
the holiday 1996 season whetted the appetite of both the business PC mar­
ket and home PC market for systems with more than 16MB of DRAM. For 
example, although many PCs sold with 16MB of DRAM during fourth 
quarter 1996, many year-end 1996 and early 1997 advertisements have 
touted systems with 24MB or 32MB of DRAM. As shown in this report, 
this sets the stage for a market move to the 32MB PC as the standard dur­
ing late 1997 to 1998. The long-term business market move to Windows 
NT should add to the momentum toward much larger amounts of DRAM 
in PCs. 

Several DRAM market moves are just starting or will start during 1997. 
Synchronous DRAM (SDRAM) will gain a lot of market attention during 
the first half of 1997, with considerable market impact over the second half 
of the year. The reality remains, however, that extended data out (EDO) 
DRAM, also known as hyperpage, will show market staying power. 

The emergence of 64Mb DRAM meshes with the long-term trend toward 
synchronous architectures like SDRAM and RAMBUS. Suppliers turning 
to 64Mb production will find yield difficulties as well as a scarcity of 
applications willing to absorb the cost per megabyte increase to migrate to 
a 64Mb granularity. Dataquest expects most 64Mb-capable fabs to pro­
duce 16Mb throughout 1997 and 1998. 

Japanese suppliers are moving their wafer starts away from DRAM to 
other products while accelerating installation of 0.35-micron-capable 
equipment to some fabs. This accelerated installation is primarily to com­
pensate for lowered 16Mb prices. Japanese suppliers will also use the new 
equipment to bring 64Mb chips to market during 1997 and 1998. They 

DSDR-WW-MS-96Q4 ©1997 Dataquest 



DRAM Supply and Demand Quarterly Statistics 

must do this in balanced fashion, however, or they risk diminishing the 
extra profitability usually enjoyed at early stages in the DRAM life cycle. 

Suppliers in other regions seem content to work through the bit and unit 
transitions to the 16Mb. Dataquest expects these vendors to time their 
entrances into the 64Mb market when they can better profit from improv­
ing production yields. 

The 4Mb now moves to the decline stage of the life cycle. The 256Mb 
DRAM will be mostly a post-1998 phenomenon. 

Note: The title of this report has been changed to First Quarter 1997 Out­
look. This report takes a more forward-looking approach. (The prior report 
was titled Third Quarter 1996, so this version would otherwise have been 
called Fourth Quarter 1996.) 

Contributors: Masahiro Suzuki, Senior Analyst (Japan), Ronald Bohn, Principal 
Analyst (Worldwide and Americas), Jim Handy, Director/Principal Analyst 
(Worldwide and Americas), Yoshihiro Shimada, Principal Analyst (Japan), James 
Seay, Research Analyst (Worldwide and Americas), In-Hyung Baik, Research 
Analyst (Asia/Pacific and Korea), Sabrina Chiou, Research Analyst (Taiwan), Joe 
D'Elia, Director (Europe), Richard Gordon, Senior Analyst (Europe), Chang Soo 
Kim, Senior Analyst (Korea), and Jerry Yeh, Senior Analyst (Taiwan) 
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Chapter 2 

Production Statistics of 4IVIb DRAM 
This chapter provides estimates of 4Mb DRAM quarterly unit shipments 
by supplier. Tables show total 4Mb shipments (see Table 2-1) and ship­
ments by organization (xl, x4, x8/9, and xl6/18, shown in Tables 2-2 
through 2-5, respectively). Data quest collects data through quarterly 
supplier surveys and compares the surveys with production capabilities 
estimated using Dataquest's DRAM fab database, presented in Chapter 7. 
These tables represent 4Mb DRAM unit shipments of each company's 
brand-name parts. For example, if one company produces DRAMs for 
another company under a foundry agreement. Data quest counts the prod­
uct as shipments from the company that purchased the product to ship 
under its brand name. This avoids the problem of double-counting 
shipments. 

The tables also show prices, dollar markets, and estimated consumption 
of each configuration. Average selling prices (ASPs) for each device come 
from Dataquest's Semiconductor Supply and Pricing Worldwide program, 
as well as Dataquest's Memories Worldwide program. Multiplying total 
shipments by these ASPs yields an estimated dollar market for that device. 
Dataquest derives demand from a tmits-per-system analysis detailed in 
Chapter 5. Following the configuration tables is an analysis of each ven­
dor's shipments of x8/9 and xl6/18 devices (see Table 2-6). Dataquest 
calls this the "wide-bit ratio." 

DSDR-WW-MS-96Q4 ©1997 Dataquest 
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Table 2-2 
4Mbxl Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technolo^ 

NEC 

Nippon Steel Sendconcluqtor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

1.0 

2.5 

-

-

2.2 

0.7 

7.1 

1.0 

-

1.8 

-

3.5 

-

1.3 

2.4 

-

1.5 

5.8 

1.5 

-

36.8 

9.49 

349.1 

31.6 

116.5 

Q2/96 

-

0.9 

2.3 

4.2 

-

2.0 

0.7 

6.3 

0.9 

-

1.4 

-

2.6 

-

0.7 

2.1 

-

1.5 

5.1 

1.1 

-

31.8 

5.35 

170.2 

26.4 

120.5 

Q3/96 

-

0.5 

2.0 

2.8 

-

1.5 

0.8 

4.9 

0.9 

-

1.2 

-

1.9 

-

1.0 

2.3 

-

2.0 

4.2 

0.8 

-

26.7 

3.75 

100.1 

23.1 

115.6 

Q4/96 

-

0.5 

1.7 

2.7 

-

1.0 

0.7 

1.7 

1.1 

-

1.0 

-

1.4 

-

0.7 

2.5 

-

2.4 

3.0 

0.5 

-

20.9 

2.97 

62.2 

19.7 

106.4 

1996 

-

2.9 

8.4 

14.3 

-

6.7 

2.9 

20.0 

3.9 

-

5.5 

-

9.4 

-

3.6 

9.2 

-

7.4 

18.1 

4.0 

-

116.2 

5.86 

681.5 

100.7 

115.4 

Qiy97 

-

0.3 

1.4 

0.7 

-

1.0 

0.5 

1.8 

1.1 

-

0.7 

-

1.2 

-

0.3 

2.0 

0.1 

2.3 

2.0 

0.2 

-

15.7 

2.72 

42.6 

14.4 

108.8 

Q2/97 

-

0.3 

1.3 

0.4 

-

0.9 

0.4 

1.4 

1.1 

-

0.5 

-

1.0 

-

0.3 

1.2 

0.1 

2.2 

1.8 

0.2 

-

13.1 

2.67 

35.1 

12.3 

107.2 

Q3/97 

-

0.4 

1.1 

0.4 

-

0.9 

0.3 

1.1 

1.1 

-

0.4 

-

0.8 

-

0.3 

1.2 

0.1 

2.3 

1.4 

0.2 

-

11.8 

2.64 

31.1 

11.0 

107.0 

Q4/97 

-

0.4 

0.9 

0.4 

-

0.9 

0.2 

0.7 

0.9 

-

0.3 

-

0.5 

-

0.3 

1.0 

0.1 

1.9 

1.2 

0.2 

-

9.7 

2.62 

25.5 

9.4 

103.8 

1997 

-

1.3 

4.7 

1.9 

-

3.7 

1.4 

5.1 

4.1 

-

1.9 

-

3.5 

-

1.2 

5.4 

0.2 

8.6 

6.5 

0.8 

-

50.4 

2.67 

134.4 

47.1 

107.0 

Ql/9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

7 

2.5 

20 

7 

105 

Source: Dataquest (December 1996) 
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Table 2-3 
lMbx4 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

@ 
CO 
CO 
-vl 

^ 

c 
cu 

•3 
^̂  
•vl 

CO 
CO 
-Nl 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

12.3 

14.0 

-

19.4 

12.8 

4.4 

37.9 

9.2 

-

5.0 

-

9.5 

8.0 

9.8 

9.6 

1.5 

6.0 

22.4 

12.1 

9.0 

225.3 

8.28 

1,866.3 

193.4 

116.5 

Q2/96 

2.5 

9.7 

12.9 

17.9 

16.0 

12.2 

4.4 

41.0 

8.9 

1.3 

4.6 

-

6.6 

8.0 

4.2 

7.5 

1.4 

6.0 

20.4 

8.0 

12.2 

205.7 

4.77 

979.9 

170.7 

120.5 

Q3/96 

7.0 

5.1 

12.2 

12.6 

9.0 

10.6 

5.3 

33.2 

7.0 

7.2 

4.1 

-

2.9 

8.0 

5.2 

8.8 

1.3 

7.8 

16.9 

5.6 

18.8 

188.6 

3.13 

590.3 

163.1 

115.6 

Q4/96 

6.5 

3.6 

10.4 

11.4 

4.8 

9.2 

4.8 

13.4 

4.5 

9.0 

3.9 

-

2.0 

7.0 

2.3 

7.3 

1.1 

6.6 

11.8 

3.2 

6.8 

129.3 

2.84 

367.3 

121.5 

106.4 

1996 

16.0 

30.7 

49.4 

64.1 

49.2 

44.8 

18.8 

125.5 

29.6 

17.5 

17.5 

-

21.0 

31.0 

21.6 

33.2 

5.3 

26.4 

71.5 

28.9 

46.8 

748.9 

5.08 

3,803.8 

648.7 

115.4 

Ql/97 

4.8 

1.8 

9.0 

7.7 

1.8 

8.6 

3.2 

11.7 

3.7 

72 

3.0 

-

1.6 

6.0 

1.0 

6.7 

0.5 

7.3 

8.6 

3.4 

2.3 

99.8 

2.42 

241.6 

91.8 

108.8 

Q2/97 

4.0 

1.6 

8.0 

5.7 

0.7 

8.1 

2.1 

8.4 

3.7 

3.0 

2.4 

-

1.4 

5.6 

0.7 

3.6 

0.3 

7.6 

7.4 

1.9 

0.9 

76.9 

2.45 

188.5 

71.8 

107.2 

Q3/97 

3.7 

1.4 

6.3 

5.2 

0.3 

7.6 

1.7 

6.9 

3.7 

1.1 

1.9 

-

1.1 

5.3 

0.6 

3.1 

0.3 

8.1 

5.6 

0.8 

0.2 

64.8 

2.44 

158.1 

60.5 

107.0 

Q4/97 

2.5 

1.4 

5.4 

4.3 

0.1 

7.1 

1.3 

4.5 

3.2 

-

1.6 

-

0.9 

5.0 

0.5 

2.1 

0.3 

8.8 

4.8 

0.4 

-

54.3 

2.40 

130.3 

52.3 

103.8 

1997 

15.0 

6.1 

28.8 

22.9 

2.9 

31.5 

8.2 

31.5 

14.2 

11.3 

8.9 

-

4.9 

21.9 

2.8 

15.5 

1.4 

31.8 

26.4 

6.5 

3.4 

295.8 

2.43 

718.4 

276.4 

107.0 

Ql/9 

1. 

0 

4 

3 

0. 

4. 

1 

4. 

3. 

1. 

0. 

4. 

0. 

1. 

0. 

8. 

3. 

43. 

2.3 

104. 

41. 

105. 

Source: Dataquest (December 1996] 
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Table 2-4 
512Kx8/9 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

(U 

«3 
^̂  
-vl 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectfbifits 

LG Semicon 

Matsushita 

Micron Technolajgy 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel SemicQBid^tSor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard Internationfll 

Worldwide ShipmenSS 

ASP($) 

Revenue ($M) 

EJemand 

Sufficiency (%) 

Ql/96 

-

1.0 

3.1 

-

-

0.9 

1.8 

1.6 

1.0 

-

-

-

6.9 

-

0.3 

2.6 

-

-

3.0 

0.4 

-

22.6 

9.10 

205.5 

19.4 

116.5 

Q2/96 

-

1.4 

2.8 

-

-

0.9 

1.8 

2.1 

0.9 

-

-

-

5.3 

-

0.3 

1.9 

-

-

2.6 

0.5 

-

20.5 

5.50 

112.6 

17.0 

120.5 

Q3/96 

-

0.8 

1.7 

-

-

0.7 

2.2 

2.2 

0.9 

-

-

-

4.3 

-

0.2 

2.1 

-

-

2.4 

0.6 

-

19.1 

4.13 

78.7 

16.5 

115.6 

Q4/96 

-

0.5 

2.3 

-

-

0.7 

1.8 

1.5 

1.1 

-

-

-

3.2 

-

0.2 

2.3 

-

-

2.2 

0.5 

-

16.4 

3.29 

54.1 

15.4 

106.4 

1996 

-

3.7 

10.9 

-

-

3.2 

7.6 

7.4 

3.9 

-

-

-

19.7 

-

1.0 

9.0 

-

-

10.2 

2.0 

-

78.6 

5.74 

450.8 

68.3 

115.0 

Ql/97 

-

0.3 

2.3 

-

-

0.5 

1.5 

-

1.1 

-

-. 

-

3.1 

-

0.1 

1.3 

0.2 

-

2.1 

0.4 

-

12.9 

2.69 

34.7 

11.9 

108.8 

Q2/97 

-

0.4 

2.2 

-

-

0.4 

1.1 

-

1.1 

-

-

-

2.8 

-

0.1 

0.7 

0.2 

-

1.9 

0.5 

-

11.3 

2.56 

28.9 

10.5 

107.2 

Q3/97 

-

0.4 

2.0 

-

-

0.4 

0.9 

-

1.1 

-

-

-

2.4 

-

0.1 

0.3 

0.2 

-

1.7 

0.5 

-

9.8 

2.43 

23.9 

9.2 

107.0 

Q4/97 

-

0.4 

1.9 

-

-

0.4 

0.7 

-

0.9 

-

-

-

2.1 

-

0.1 

0.3 

0.2 

-

1.6 

0.4 

-

8.8 

2.33 

20.6 

8.5 

103.8 

1997 

-

1.5 

8.4 

-

-

1.7 

4.1 

-

4,1 

-

-

-

10.4 

-

0.5 

2.6 

0.7 

-

7.2 

1.8 

-

42.8 

2.52 

108.0 

40.1 

106.9 

Ql/ 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

0 

7 

2. 

16 

6 

105 

Source: Dataquest (December 1996) 
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Table 2-5 
256Kxl6/18 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

cu 

-5 ^̂  
•>j 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microeiectrtji^iES 

LG Semicon 

Matsushita 

Micron Technoloj^ 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel SeniteditiduGtor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

6.2 

11.0 

-

-

5.4 

1.8 

4.4 

8.1 

2.0 

-

-

8.9 

2.0 

1.9 

12.4 

-

2.5 

1.8 

7.9 

-

88.2 

8.78 

765.2 

75.7 

116.5 

Q2/96 

-

5.1 

10.1 

10.0 

-

4.7 

1.8 

5.2 

7.8 

3.9 

-

-

7.5 

2.0 

1.3 

9.6 

-

2.5 

1.8 

6.4 

0.8 

80.4 

5.88 

467.3 

66.7 

120.5 

Q3/96 

-

4.0 

10.2 

8.6 

-

4.6 

2.2 

-

5.8 

4.8 

-

-

8.0 

2.0 

3.1 

11.9 

-

3.3 

1.6 

7.0 

1.2 

78.2 

4.01 

308.6 

67.6 

115.6 

Q4/96 

-

4.5 

8.7 

8.1 

-

4.6 

2.2 

3.0 

4.5 

6.0 

-

-

7.4 

2.8 

3.8 

11.9 

-

3.0 

1.4 

4.8 

1.2 

78.0 

3.67 

280.6 

73.3 

106.4 

1996 

-

19.7 

39.9 

38.7 

-

19.2 

8.0 

12.6 

26.2 

16.7 

-

-

31.8 

8.8 

10.1 

45.8 

-

11.3 

6.6 

26.1 

3.2 

324.8 

5.69 

1,821.6 

283.3 

114.6 

Ql/97 

-

3.6 

8.3 

9.9 

-

4.5 

2.3 

-

4.7 

10.8 

-

-

7.2 

3.5 

2.6 

11.4 

0.3 

3.4 

1.4 

4.1 

2.3 

80.3 

3.36 

264.4 

73.8 

108.8 

Q2/97 

-

3.1 

8.5 

8.1 

-

4.2 

2.4 

-

4.7 

12.0 

-

-

6.3 

3.7 

2.8 

8.1 

0.4 

3.8 

1.3 

4.4 

3.6 

77.4 

3.40 

258.6 

72.2 

107.2 

Q3/97 

-

2.4 

8.7 

8.3 

-

3.9 

2.2 

-

4.7 

9.9 

-

10.0 

5.8 

3.7 

2.7 

8.0 

0.4 

4.7 

1.5 

5.1 

3.8 

85.7 

3.34 

281.6 

80.1 

107.0 

Q4/97 

-

2.4 

8.8 

7.4 

' - • 

3.6 

2.3 

-

4.1 

6.0 

-

15.0 

5.2 

3.8 

2.7 

5.6 

0.5 

5.8 

1.5 

5.0 

4.0 

83.6 

3.24 

267.6 

80.6 

103.8 

1997 

-

11.5 

34.2 

33.6 

-

16.2 

9.2 

-

18.2 

38.7 

-

25.0 

24.5 

14.7 

10.8 

33.1 

1.7 

17.6 

5.7 

18.6 

13.7 

327.0 

3.33 

1,072.1 

306.7 

106.6 

Ql 

1 

7 

3 

23 

7 

10 

Source: Dataquest (December 1996) 
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Table 2-6 
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4Mb Wide-Bit Ratio, 1996-1998 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM 

LG Semicon 

Matsushita 

Micron 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruj^jt^tHS: 

Toshiba 

Vanguard 

Total 

Ql/96 

-

35.0 

46.0 

-

-

29.4 

41.4 

11.8 

47.0 

100.0 

-

-

55.0 

20.0 

16.0 

51.8 

-

25.0 

14.5 

38.0 

-

29.7 

[Percentage of Total 

Q2/96 

-

38.0 

46.0 

31.2 

-

28.2 

41.4 

13.3 

47.0 

75.0 

-

-

58.0 

20.0 

25.0 

50.0 

-

25.0 

14.6 

43.0 

6.0 

29.8 

Q3/96 

-

46.0 

47.6 

35.6 

-

30.4 

42.2 

5.6 

46.0 

40.0 

-

-

72.0 

20.0 

35.0 

51.0 

-

25.0 

15.9 

54.0 

6.0 

31.1 

Q4/96 

-

55.0 

47.8 

36.7 

-

34.1 

42.8 

23.0 

50.0 

40.0 

-

-

76.0 

29.0 

57.0 

52.9 

-

25.0 

19.8 

59.0 

15.0 

38.6 

Company Shipments) 

1996 

-

41.1 

46.8 

33.1 

-

30.3 

42.0 

12.1 

47.3 

48.8 

-

-

62.9 

22.2 

30.5 

51.5 

-

25.0 

15.8 

46.1 

6.4 

31.8 

Ql/97 

-

65.0 

50.3 

54.1 

-

34.2 

50.6 

-

55.0 

60.0 

-

-

79.0 

37.0 

68.0 

51.7 

50.6 

26.0 

24.7 

55.0 

50.0 

44.7 

Q2/97 

-

65.0 

53.3 

57.0 

-

33.7 

58.7 

-

55.0 

80.0 

-

-

79.0 

40.0 

74.0 

54.5 

58.7 

28.0 

25.8 

70.0 

80.0 

49.6 

Q3/97 

-

62.0 

59.1 

59.9 

-

33.5 

61.1 

-

55.0 

90.0 

-

100.0 

81.0 

41.0 

76.0 

54.8 

61.1 

31.0 

31.2 

85.0 

95.0 

55.5 

Q4/97 

-

62.0 

63.0 

61.0 

-

33.3 

66.0 

-

55.0 

100.0 

-

100.0 

84.0 

43.0 

78.0 

53.8 

66.0 

35.0 

34.0 

90.0 

100.0 

59.1 

1997 

-

63.7 

56.0 

57.6 

-

33.7 

58.0 

-

55.0 

77.4 

-

100.0 

80.5 

40.2 

73.9 

53.4 

58.9 

30.3 

28.3 

73.4 

80.3 

51.7 

Ql/ 

70 

65 

61 

31 

68 

55 

100 

100 

85 

47 

83 

53 

68 

36 

36 

100 

100 

61 

Source: Dataquest (December 1996) 
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10 DRAM Supply and Demand Quarterly Statistics 

What Has Changed since the Previous Report 
This report provides Dataquest's first look on a quarterly basis at 4Mb 
DRAM supply and demand during 1998. Prior forecasts included infor­
mation for full year 1998 but no quarterly presentation for the year. 

4Mb unit shipments have not been changed for 1996. Undramatic 
increases have been made for the 1997-to-1998 period. 

The 128Kx32/36 estimates have been eliminated. 

The prices included in this report are now based on North American con­
tract pricing from survey results provided by Dataquest's Semiconductor 
Supply and Pricing Worldwide program (SPSG). 

Tables 2-7 and 2-8 show the 4Mb normalized interface and configuration 
ratios. 

i 

i 

i 

DSDR-WW-I\/IS-96Q4 ©1997 Dataquest January 27,1997 
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Table 2-7 
4Mb Normalized Interface Ratios, 1996-1998 (Percentage of Total Shipments) 

Fast Page DRAM 

EDO DRAM 

Synchronous DRAM 

Next-Generation DRAM 

Display and Other DRAM 

Ql/96 

73.8 

24.0 

0 

-

2.1 

Q2/96 

58.9 

39.1 

0.2 

-

1.8 

Q3/96 

47.1 

50.8 

0.4 

-

1.6 

Q4/96 

40.0 

57.2 

1.3 

-

1.5 

1996 

56.9 

40.9 

0.4 

-

1.8 

Ql/97 

32.1 

65.0 

1.5 

-

1.4 

Q2/97 

28.9 

67.8 

2.1 

-

1.3 

Q3/97 

24.3 

72.0 

2.5 

-

1.2 

Q4/97 

21.7 

72.3 

4.8 

-

1.2 

1997 

27.1 

69.0 

2.6 

-

1.3 

Ql/ 

18 

73 

6 

1 

Source: Dataquest (December 1996) 

Table 2-8 
4Mb Normalized Configuration Ratios, 1996-1998 (Percentage of Total Shipments) 

4Mbxl 

lMbx4 

512Kx8/9 

256Kxl6/18 

Ql/96 

9.9 

60.4 

6.1 

23.7 

Q2/96 

9.4 

60.8 

6.0 

23.8 

Q3/96 

8.5 

60.3 

6.1 

25.0 

Q4/96 

8.6 

52.9 

6.7 

31.9 

1996 

9.2 

59.0 

6.2 

25.6 

Ql/97 

7.5 

47.8 

6.2 

38.5 

Q2/97 

7.4 

43.0 

6.3 

43.3 

Q3/97 

6.9 

37.7 

5.7 

49.8 

Q4/97 

6.2 

34.7 

5.6 

53.5 

1997 

7.0 

41.3 

6.0 

45.7 

Ql/98 

5.9 

32.5 

5.4 

56.2 

Source: Dataquest (December 1996) 
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Chapter 3 

Production Statistics of leilflb DRAIM 
This chapter provides estimates of 16Mb DRAM quarterly unit shipments 
by supplier. Tables show total 16Mb shipments (see Table 3-1) and ship­
ments by organization (xl, x4, x8/9, xl6/18, and x32/36, located in Tables 
3-2 through 3-6, respectively). Dataquest collects data through quarterly 
supplier surveys and compares the surveys with theoretical maximum 
production capabilities estimated using Dataquest's DRAM fab database, 
presented in Chapter 7. These tables represent 16Mb DRAM unit ship­
ments of each company's brand-name parts. For example, if one company 
produces DRAMs for another company under a foundry agreement, 
Dataquest counts the product as shipments from the company that pur­
chased the product to ship under its brand name. This avoids the problem 
of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
each configuration. ASPs for each device come from Dataquest's Semicon­
ductor Supply and Pricing Worldwide program, as well as Dataquest's 
Memories Worldwide program. Multiplying total shipments by these 
ASPs yields an estimated dollar market for that device. Dataquest derives 
demand from a units-per-system analysis detailed in Chapter 5. Following 
the configuration tables is an analysis of each vendor's shipments of x8/9, 
X16/18, and x32/36 devices (see Table 3-7). Dataquest calls this the 
"wide-bit ratio." 

DSDR-WW-MS-96Q4 ©1997 Dataquest 13 
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Table 3-1 
16Mb Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

I 
i 

DJ 

•3 
•vl 

CO 
CO 
•vl 

Alliance 

Fujiteu 

Hitachi 

Hyundai 

IBM Microelec­
tronics 

LG Semicon 

Matsushita 

Micron 
Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya 
Technology 

NEC 

Nippon Steel 
Semiconduc­
tor 

Okl 

Samsung 

Sharp 

Siemens 

Texas Instru­
ments 

Toshiba 

Vanguard 
International 

Worldwide 
Shipments 

Ql/96 

-

10.0 

20.7 

-

5.2 

19.6 

1.1 

2.5 

11.7 

-

2.2 
-

25.5 

0.1 

1.9 

39.0 

-

4.0 

13.9 

14.3 

-

192.2 

Q2/96 

-

10.5 

24.6 

25.0 

6.4 

20.4 

1.6 

4.2 

15.3 

-

2.4 
-

26.0 

0.1 

1.8 

43.0 

-

5.0 

17.0 

15.3 

0.7 

219.2 

Q3/96 

0.1 

13.5 

25.0 

28.0 

9.1 

24.4 

3.0 

9.5 

20.2 

-

2.8 

0 

32.0 

0.1 

4.5 

45.0 

-

6.0 

20.8 

19.0 

1.0 

263.9 

Q4/96 

2.5 

16.5 

32.0 

30.0 

14.1 

30.7 

4.8 

18.5 

24.7 

-

3.5 

1.2 

36.0 

0.6 

8.7 

51.0 

-

10.0 

25.0 

23.0 

4.5 

337.2 

1996 

2.6 

50.5 

102.3 

103.5 

34.8 

95.0 

10.4 

34.7 

71.9 

-

10.9 

1.2 

119.5 

0.9 

16.9 

178.0 

-

25.0 

76.7 

71.6 

6.2 

1,012.5 

Ql/97 

2.8 

21.0 

34.3 

36.3 

16.3 

30.5 

5.5 

25.1 

25.0 

-

4.0 

3.0 

38.0 

2.1 

7.5 

54.8 

-

12.0 

28.4 

25.3 

6.5 

378.4 

Q2/97 

2.8 

24.0 

35.4 

45.1 

16.8 

34.9 

6.0 

28.9 

25.0 

-

4.8 

5.1 

43.0 

2.8 

7.7 

59.8 

-

17.5 

33.5 

27.0 

11.0 

431.0 

Q3/97 

2.9 

25.5 

38.0 

49.7 

18.0 

38.1 

6.4 

30.4 

26.0 

0.2 

6.0 

14.2 

48.0 

5.5 

8.0 

68.1 

-

27.5 

39.9 

29.0 

13.5 

494.7 

Q4/97 

3.6 

27.0 

41.0 

54.2 

19.1 

42.6 

7.1 

31.9 

27.5 

1.0 

8.0 

16.7 

51.0 

9.2 

8.8 

68.1 

-

43.0 

41.5 

31.0 

17.0 

549.2 

1997 

12.0 

97.5 

148.7 

185.3 

70.1 

146.0 

25.0 

116.2 

103.5 

1.2 

22.8 

39.0 

180.0 

19.6 

32.0 

250.8 

-

100.0 

143.3 

112.3 

48.0 

1,853.3 

Ql/98 

4.0 

27.0 

41.0 

60.1 

19.8 

50.2 

7.3 

33.5 

27.5 

4.0 

10.0 

16.7 

55.0 

11.2 

8.9 

75.0 

-

43.0 

44.3 

35.0 

18.4 

591.8 
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Table 3-1 (Continued) 
16Mb Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

ASP ($) 

Revenue ($M) 

Demand 

Suffidenqr (%) 

Ql/96 

36.40 

6,995.3 

175.4 

109.6 

Q2/96 

18.30 

4,010.8 

198.0 

110.7 

Q3/96 

11.93 

3,148.1 

242.7 

108.7 

Q4/96 

9.66 

3;257.1 

323.6 

104.2 

1996 

17.20 

17,411.4 

939.6 

107.8 

Ql/97 

9.02 

3,412.1 

355.2 

106.5 

Q2/97 

8.72 

3,757.0 

404.4 

106.6 

Q3/97 

8.38 

4,145.9 

464.7 

106.5 

Q4/97 

8.11 

4,455.3 

539.2 

101.9 

1997 

8.51 

15,770.3 

1,763.5 

105.1 

Ql/98 

7.82 

4,624.9 

565.5 

104.6 

4 

Source: Dataquest (December 1996) 
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Table 3-2 
16Mbxl Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

@ 
CD 
CD 
•vl 

o K. 
cu 

Dl 
•5 
^̂  

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technologjt 

NEC 

Nippon Steel SemicoitdtiCtor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP {$) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

0.1 

1.4 

-

-

0.2 

0.5 

-

0.7 

-

-

-

1.0 

-

0,2 

-

-

-

1.8 

0.4 

-

6.4 

35.94 

231.4 

5.9 

109.59 

Q2/96 

-

0.1 

1.5 

0.1 

-

0.2 

0.5 

-

0.8 

-

-

-

0.8 

-

0.1 

-

-

-

1.9 

0.3 

-

6.2 

18.57 

115.0 

5.6 

110.73 

Q3/96 

-

0.1 

1.3 

0.1 

-

0.1 

0.5 

-

0.8 

-

-

-

0.6 

-

0.3 

-

-

-

2.1 

0.2 

-

6.1 

12.31 

74.7 

5.6 

108.73 

Q4/96 

-

-

1.6 

0.1 

-

0.1 

0.5 

-

1.0 

-

-

-

0.7 

-

0.5 

-

-

-

2.3 

0.2 

-

7.0 

10.94 

76.5 

6.7 

104.23 

1996 

-

0.3 

5.8 

0.2 

-

0.6 

2.0 

-

3.3 

-

-

-

3.2 

-

1.1 

-

-

-

8.1 

1.2 

-

25.7 

19.36 

497.7 

23.8 

108.1 

Ql/97 

-

-

1.7 

0.1 

-

0.1 

0.5 

-

1.0 

-

-

-

0.8 

-

0.4 

-

-

-

2.3 

0.3 

-

7.0 

10.60 

74.5 

6.6 

106.53 

Q2/97 

-

-

1.8 

0.1 

-

0.1 

0.5 

-

1.0 

-

-

-

0.9 

-

0.4 

-

-

-

2.1 

0.3 

-

7.0 

9.60 

67.6 

6.6 

106.57 

Q3/97 

-

-

1.5 

0.1 

-

0.1 

0.5 

-

0.8 

-

-

-

0.5 

-

0.3 

-

-

-

2.1 

0.3 

-

6.1 

9.35 

57.5 

5.8 

106.46 

Q4/97 

-

-

1.5 

0.1 

-

0.1 

0,5 

-

0.8 

-

-

-

Q5 

-

0.3 

-

-

-

2.2 

0.3 

-

6.3 

9.13 

57.9 

6.2 

101.85 

1997 

-

-

6.6 

0.4 

-

0.2 

2.0 

-

3.6 

-

-

-

2.6 

-

1.3 

-

-

-

8.7 

1.1 

-

26.6 

9.69 

257.5 

25.2 

105.4 

Ql/98 

1.2 

0. 

0. 

0.4 

0.8 

0.6 

0.2 

1.8 

0.4 

5.5 

8.03 

44.3 

5.3 

104.64 

Source: Dataquest (December 1996) 
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Table 3-3 (Continued) 
4Mbx4 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

37.89 

3,086.0 

74.3 

109.59 

Q2/96 

18.00 

1,634.5 

82.0 

110.73 

Q3/96 

12.50 

1,491.0 

109.7 

108.73 

Q4/96 

10.20 

1,544.4 

145.3 

104.23 

1996 

17.51 

7,755.8 

411.3 

107.7 

Ql/97 

9.00 

1,546.6 

161.3 

106.53 

Q2/97 

8.67 

1,669.4 

180.7 

106.57 

Q3/97 

8.38 

1,837.7 

206.0 

106.46 

Q4/97 

8.17 

1,942.5 

233.4 

101.85 

1997 

8.52 

6,996.2 

781.4 

105.1 

Ql/98 

7.96 

1,958.3 

235.1 

104.64 

Source: Dataquest (December 1996) 
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Table 3-4 
2Mbx8/9 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microel^trardiB 

LG Semicon 

Matsushita 

Micron Techiidlogy 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide 
Shipments 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

2.5 

2.5 

-

0.2 

0.1 

0.1 

0.1 

2.8 

-

-

-

7.7 

-

-

6.0 

-

0.4 

3.9 

0.9 

-

27.0 

32.56 

877.9 

24.6 

109.59 

Q2/96 

-

2.6 

3.0 

-

0.3 

-

0.2 

0.1 

3.2 

-

-

-

6.8 

-

-

6.6 

-

0.5 

4.7 

0.9 

-

28.9 

20.63 

595.7 

26.1 

110.73 

Q3/96 

-

4.6 

3.3 

-

0.5 

-

0.5 

0.3 

3.4 

-

-

-

8.0 

-

0.3 

6.9 

-

0.4 

5.8 

1.1 

-

35.1 

11.65 

408.7 

32.3 

108.73 

Q4/96 

-

5.0 

4.2 

-

0.6 

-

1.2 

0.6 

3.7 

-

-

-

9.0 

-

1.7 

8.7 

-

0.6 

7.1 

1.4 

-

43.7 

9.56 

417.7 

41.9 

104.23 

1996 

-

14.7 

12.8 

-

1.5 

0.1 

2.0 

1.0 

13.2 

-

-

-

31.4 

-

2.1 

28.3 

-

1.9 

21.5 

4.3 

-

134.6 

17.09 

2^00.0 

124.9 

107.8 

Ql/97 

-

7.4 

4.8 

-

0.8 

-

1.4 

0.7 

3.5 

-

-

-

10.6 

-

0.3 

7.4 

-

0.7 

7.4 

1.5 

-

46.6 

9.06 

422.5 

43.8 

106.53 

Q2/97 

-

9.6 

5.0 

-

0.8 

-

1.6 

0.6 

3.5 

-

-

0.3 

13.3 

-

0.3 

7.1 

-

1.1 

7.2 

1.4 

0.6 

52.3 

8.65 

452.6 

49.1 

106.57 

Q3/97 

-

12.8 

5.7 

-

0.9 

-

1.7 

0.4 

3.4 

-

-

1.4 

16.3 

-

0.3 

7.8 

-

2.2 

7.1 

1.2 

1.4 

62.7 

8.04 

503.8 

58.9 

106.46 

Q4/97 

-

13.5 

6.2 

-

0.8 

-

2.0 

0.3 

3.6 

-

-

2.5 

18.4 

-

0.3 

7.8 

-

6.0 

7.7 

1.2 

2.6 

71.7 

7.96 

578.8 

71.4 

101.85 

1997 

-

43.2 

21.6 

-

3.3 

-

6.7 

2.1 

14.0 

-

-

4.2 

58.7 

-

1.2 

30.3 

-

10.0 

29.5 

5.3 

4.5 

234.3 

8.35 

1,957.7 

223.1 

105.0 

Qiygs 

-

13.5 

7.4 

-

0.8 

-

2.0 

0.2 

3.6 

1.0 

-

2.5 

19.8 

-

0.2 

8.4 

-

12.9 

8.3 

1.1 

2.8 

84.4 

7.53 

635.5 

80.7 

104.64 

Source: Dataquest (December 1996) 
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Table 3-6 
512Kx32/36 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 
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Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectnaalitis 

LG Semi con 

Matsushita 

Micron Technoioigji^' 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel SemicOttfliii^r 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipmentsi 

ASP($) 

Revenue {$M) 

Demand 

Sufficiency (%) 

Ql/96 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.1 

-

0.1 

54.26 

7.8 

0.1 

109.59 

Q2/96 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.2 

-

0.2 

25.86 

4.0 

0.1 

110.73 

Q3/96 

-

-

-

-

-

-

-

-

^ 

-

-

-

-

-

-

-

-

-

-

0.4 

-

0.4 

15.86 

6.0 

0.3 

108.73 

Q4/96 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.7 

-

0.7 

12.15 

8.4 

0.7 

104.23 

1996 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1.4 

-

1.4 

19.13 

26.1 

1.3 

106.7 

Ql/97 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.8 

-

0.8 

11.62 

8.8 

0.7 

106.53 

Q2/97 

-

-

-

-

-

-

-

' 

-

-

-

-

-

-

-

-

-

-

-

1.1 

-

1.1 

10.93 

11.8 

1.0 

106.57 

Q3/97 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1.5 

-

1.5 

10.55 

15.3 

1.4 

106.46 

Q4/97 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1.6 

-

1.6 

10.08 

15.6 

1.5 

101.85 

1997 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

4.8 

-

4.8 

10.65 

51.5 

4.6 

105.0 

Ql/9 

2 

2 

9.6 

20 

2 

104.6 

Source: Dataquest (December 1996) 
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Table 3-7 
16Mb Wide-Bit Ratio, 1996-1998 (Percentage of Total Company Shipments) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM 

LG Semicon 

Matsushita 

Micron 

Mitsubishi 

Mosel Vitdic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instniffi^liis; 

Toshiba 

Vanguard 

Total 

Ql/96 

-

50.0 

42.0 

-

15.0 

65.5 

25.0 

33.8 

44.0 

-

1.8 

-

71.0 

100.0 

21.0 

55.1 

-

20.0 

41J2 

80.0 

-

54.3 

Q2/96 

-

50.0 

43.0 

66.9 

16.5 

67.0 

36.0 

33.4 

46.0 

-

2.2 

-

72.0 

100.0 

17.0 

57.3 

-

35.0 

42.9 

81.0 

100.0 

55.8 

Q3/96 

100.0 

50.0 

47.0 

61.7 

18.0 

67.4 

55.0 

33.0 

47.0 

-

2.4 

-

62.0 

100.0 

16.0 

56.4 

-

50.0 

43.5 

59.0 

100.0 

52.5 

Q4/96 

100.0 

55.0 

47.0 

61.5 

18.5 

67.5 

68.0 

33.3 

47.0 

-

2.8 

-

61.0 

100.0 

36.0 

60.0 

-

40.0 

43.8 

59.0 

100.0 

53.0 

1996 

100.0 

51.6 

45.0 

62.9 

17.5 

67.0 

55.1 

33.3 

46.3 

-

2.4 

-

65.8 

100.0 

27.0 

57.4 

-

38.2 

43.1 

67.9 

100.0 

53.7 

Ql/97 

100.0 

45.0 

48.0 

60.6 

19.0 

61.5 

69.0 

33.6 

47.0 

-

3.5 

-

61.0 

100.0 

19.0 

61.0 

-

50.0 

49.6 

69.0 

80.0 

52.7 

Q2/97 

100.0 

50.0 

48.0 

61.5 

19.0 

62.7 

70.0 

34.1 

47.0 

-

4.3 

25.0 

62.0 

100.0 

18.0 

63.1 

-

48.7 

53.9 

64.0 

65.0 

53.7 

Q3/97 

100.0 

60.0 

51.0 

59.8 

19.0 

63.7 

70.0 

34.3 

48.0 

-

8.3 

50.0 

64.0 

100.0 

16.0 

62.2 

-

49.0 

55.8 

59.0 

50.0 

54.4 

Q4/97 

100.0 

60.0 

52.0 

59.8 

20.0 

65.1 

72.0 

35.3 

48.0 

-

12.0 

70.0 

64.0 

99.0 

13.0 

62.2 

-

51.3 

65.2 

54.0 

40.0 

55.6 

1997 

100.0 

54.3 

49.9 

60.4 

19.3 

63.4 

70.3 

34.4 

47.5 

-

7.9 

51.4 

62.9 

99.5 

16.4 

62.1 

-

50.0 

56.8 

61.1 

54.0 

54.2 

Ql/9 

100 

58 

55 

61 

21 

63 

73 

36 

50 

50 

16 

75 

67 

81 

12 

62 

64 

65 

59 

35 

57 

Source: Dataquest (December 1996) 
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What Has Changed since the Previous Report 
Our forecast for 16Mb DRAM supply and also demand has been increased 
for the 1997-to-1998 period. For 1997, the worldwide supply forecast of 
16Mb devices now calls for more than 1.8 billion units (versus less than 1.6 
billion in the prior forecast). For 1998, Dataquest now expects worldwide 
supply of 16Mb DRAM to reach 2.5 billion units (while tiie prior forecast 
called for 2 billion units). 

As indicated, however, the DRAM expectations for 16Mb DRAM during 
the same period have also been adjusted upward. 

16Mb DRAM average selling prices have been reduced from the prior 
forecast. These worldwide prices coordinate, with some modification, 
with our latest Americas contract price forecast from the Semiconductor 
Supply and Pricing Worldwide program's quarterly pricing survey. 

As noted previously, this report provides Dataquest's first look on a 
quarterly basis at 16Mb DRAM supply and demand during 1998. Prior 
forecasts included information for full year 1998 but no quarterly 
presentation. 

Tables 3-8 and 3-9 show the 16Mb normalized interface and configuration 
ratios. 

High/Low Range of 16Allb DRAWi Suppiy Forecast 
The major issue in the DRAM market at this time is how high 16Mb sup­
ply can go. On the high side, we estimate that our 1997-to-1998 forecasts 
could be increased by about 15 percent under certain circumstances. The 
key factor is potential use of 64Mb-capable capacity for production of 
16Mb DRAM (and not 64Mb parts). This means that 1997 supply of 16Mb 
DRAM could exceed the 2 billion unit threshold, while supply for 1998 
could approach 3 billion units. 

On the low side, there appears little that DRAM suppliers can do to lower 
16Mb supply for 1997. Early 1997 is "relatively late" for doing much about 
the 1997 supply of 16Mb DRAM—without an unexpectedly strong and 
quick move by suppliers to 64Mb DRAM and away from 16Mb parts. The 
low side of 1997 is about 5 percent lower than our forecast—meaning just 
imder 1.8 billion units. For 1998, the low end would be about 2.2 billion 
units (versus the current forecast of 2.5 billion units). 

DSDR-WW-I\/1S-96Q4 ©1997 Dataquest January 27,1997 
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Table 3-8 
16Mb Normalized Interface Ratios, 1996-1998 (Percentage of Total Shipments) 

Fast Page DRAM 

EDO DRAM 

Synchronous DRAM 

Next-Generation DRAM 

Display and Other DRAM 

Ql/96 

62.0 

35.5 

2.1 

-

-

Q2/96 

35.5 

60.8 

2.6 

1.2 

-

Q3/96 

23.4 

69.4 

5.7 

1.5 

-

Q4/96 

15.6 

71.4 

11.4 

1.7 

-

1996 

31.0 

61.6 

6.2 

1.3 

-

Ql/97 

11.4 

61.8 

24.4 

2.5 

-

Q2/97 

8.8 

59.4 

29.3 

2.5 

-

Q3/97 

7.0 

50.6 

40.0 

2.4 

-

Q4/97 

6.2 

48.2 

43.3 

2.4 

-

1997 

8.0 

54.2 

35.3 

2.4 

-

Q1/9 

5. 

41. 

50. 

2. 

Source: Dataquest (December 1996) 
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Table 3-9 
16Mb Normalized Configuration Ratios, 1996-1998 (Percentage of Total Shipments) 

16Mbxl 

4Mbx4 

2Mbx8/9 

lMbxl6/18 

512Kx32 

Q l « 6 

3.4 

42.4 

14.0 

40.2 

0.1 

Q2/96 

2.8 

41.4 

13.2 

42.5 

0.1 

Q3/96 

2.3 

45.2 

13.3 

39.1 

0.1 

Q4/96 

2.1 

44.9 

13.0 

39.9 

0.2 

1996 

2.5 

43.7 

13.3 

40.3 

0.1 

Ql/97 

1.9 

45.4 

12.3 

40.2 

0.2 

Q2/97 

1.6 

44.7 

12.1 

41.3 

0.3 

Q3/97 

1.2 

44.3 

12.7 

41.5 

0.3 

Q4/97 

1.2 

43.3 

13.2 

42.0 

0.3 

1997 

1.4 

44.3 

12.6 

41.3 

0.3 

Ql/98 

0.9 

41.6 

14.3 

42.9 

0.4 

Source: Dataquest (December 1996) 
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Chapter 4 
Production Statistics of 64Nlb DRAM 

This chapter provides estimates of 64Mb DRAM quarterly unit shipments 
by supplier. Tables show total 64Mb shipments (see Table 4-1) and ship­
ments by organization (x4, x8/9, xl6/18, and x32/36, shown in Tables 4-2 
through 4-5, respectively). Dataquest collects data through quarterly sup­
plier svirveys and compares the surveys against theoretical maximum pro­
duction capabilities estimated using Dataquest's DRAM fab database, 
presented in Chapter 7. These tables represent 64Mb DRAM unit ship­
ments of each company's brand-name parts. For example, if one company 
produces DRAMs for another company under a foundry agreement, 
Dataquest counts the product as shipments from the company that pur­
chased the product to ship under its brand name. This avoids the problem 
of double-counting shipments. 

The tables also show prices, dollar markets, and estimated consumption of 
each configuration. ASPs for the 64Mb family of DRAM come from 
Dataquest's Memories Worldwide program. Multiplying total shipments 
by these ASPs yields an estimated dollar market for that device. Dataquest 
derives demand from a units-per-system analysis detailed in Chapter 5. 
Following the configuration tables is an analysis of each vendor's ship­
ments of x8/9, X16/18, and x32/36 devices (see Table 4-6). Dataquest calls 
this the "wide-bit ratio." 

DSDR-WW-MS-96Q4 ©1997 Dataquest 25 
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Table 4-1 
64Mb Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruntaite 

Toshiba 

Vanguard 
International 

Worldwide 
Shipments 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0 

-

-

0.1 

-

-

-

-

-

0.2 

139.34 

21.4 

0.1 

107.8 

Q2/96 

-

-

-

-

0.1 

-

-

-

-

-

-

-

0.2 

-

-

0.3 

-

0 

0 

-

-

fl.5 

121.82 

65.2 

0.5 

108.1 

Q3/96 

-

-

-

-

0.2 

-

-

-

0 

-

-

-

0.5 

-

-

0.6 

-

0 

0.1 

0 

-

1.4 

106.89 

147.3 

1.3 

110.2 

Q4/96 

-

0.1 

0.1 

0.3 

0.2 

0.3 

-

0 

0.1 

-

0 

-

1.0 

-

-

1.5 

-

0.1 

0.2 

0.1 

-

3.8 

95.00 

365.1 

3.4 

112.3 

1996 

-

0.1 

0.1 

0.3 

0.4 

0.3 

-

0 

0.1 

-

0 

-

1.6 

-

-

2.5 

-

0.1 

0.3 

0.1 

-

5.9 

101.35 

599.0 

5.3 

111.3 

Ql/97 

-

0.3 

0.5 

0.6 

0.2 

0.6 

-

0 

0.2 

-

0 

-

1.9 

-

-

1.7 

-

0.1 

0.5 

0.3 

-

6.8 

86.93 

595.3 

6.2 

110.5 

Q2/97 

-

0.8 

0.8 

1.0 

0.3 

1.1 

-

0 

0.6 

-

0.1 

-

2.9 

-

0.1 

3.0 

-

0.2 

1.0 

0.5 

-

12.3 

80.71 

996.1 

11.3 

109.1 

Q3/97 

-

1.2 

1.4 

1.9 

0.4 

1.7 

0 

0.1 

1.1 

-

0.2 

-

4.9 

-

0.2 

4.1 

-

0.5 

1.7 

1.0 

-

20.3 

70.41 

1,429.4 

18.8 

108.1 

Q4/97 

-

1.7 

2.1 

2.3 

0.8 

2.7 

0.1 

0.1 

1.7 

-

0.3 

-

7.3 

-

0.4 

5.5 

-

0.8 

2.5 

1.8 

0 

30.0 

61.96 

1,857.7 

29.0 

103.5 

1997 

-

4.0 

4.8 

5.8 

1.7 

6.1 

0.1 

0.2 

3.6 

-

0.6 

-

17.0 

-

0.7 

14.2 

-

1.5 

5.7 

3.6 

0 

69.5 

70.22 

4,878.4 

65.3 

106.5 

Ql/98 

-

2.5 

3.0 

3.1 

1.3 

3.5 

0.3 

0.3 

2.5 

-

0.6 

0.1 

8.4 

-

0.8 

7.0 

-

1.0 

2.9 

2.5 

0.6 

40.3 

54.96 

2,215.5 

39.2 

102.8 

Source: Dataquest (December 1996) 
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Table 4-2 
16Mbx4 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

AUiant^ 

Fujitsu 

Hitachi 

Hyundai 

IBM MicroeleclTQnIi@ 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0 
-

-

0.1 

-

-

-

-

-

0.1 

139.10 

16.3 

0.1 

107.8 

Q2/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0.1 
-

-

0.2 

-

0 

0 

-

-

0.4 

121.60 

47.8 

0.4 

108.1 

Q3/96 

-

-

-

-

0.1 

-

-

-

0 

:-

-

-

0.4 
-

-

0.4 

-

0 

0 

0 

-

0.9 

106.80 

98.4 

0.8 

110.2 

Q4/96 

-

0 

0.1 

0.2 

0.1 

0.2 

-

0 

0 

-

0 

-

0.3 
-

-

1.0 

-

0 

0 

0.1 

-

2.2 

95.00 

212.0 

2.0 

112.3 

1996 

-

0 

0.1 

0.2 

0.2 

0.2 

-

0 

0.1 

-

0 

-

0.8 
-

-

1.7 

-

0.1 

0.1 

0.1 

-

3.7 

102.23 

374.6 

3.3 

111.1 

Ql/97 

-

0.1 

0.4 

0.5 

0.1 

0.5 

-

0 

0.2 

-

0 

-

0.6 
-

-

1.0 

-

0.1 

0.1 

0.2 

-

3.7 

86.36 

318.1 

3.3 

110.5 

Q2/97 

-

0.1 

0.6 

0.7 

0.1 

0.8 

-

0 

0.4 

-

0 

-

0.7 

-

0.1 

1.5 

-

0.1 

0.2 

0.4 

-

5.7 

80.00 

458.0 

5.2 

109.1 

Q3/97 

-

0.1 

0.9 

1.3 

0.2 

1.3 

0 

0 

0.7 

-

0.1 

-

1.2 
-

0.1 

2.0 

-

0.3 

0.2 

0.7 

-

9.1 

70.25 

638.2 

8.4 

108.1 

Q4/97 

-

0.2 

1.3 

1.5 

0.3 

1.7 

0.1 

0 

1.0 

-

0.1 

-

1.8 
-

0.2 

2.5 

-

0.4 

0.2 

1.1 

-

12.3 

61.13 

754.3 

11.9 

103.5 

1997 

-

0.4 

3.1 

4.0 

0.7 

4.3 

0.1 

0.1 

2.3 

-

0.3 

-

4.4 

-

0.4 

7.0 

-

0.9 

0.6 

2.3 

-

30.8 

70.33 

2,168.6 

28.9 

106.7 

Ql/98 

-

0.3 

1.7 

1.4 

03 

2.0 

0.2 

0.1 

1.4 

-

0.2 

-

1.9 

-

0.4 

3.0 

-

0.5 

0.1 

1.4 

0 

15.1 

54.17 

817.2 

14.7 

102.8 

Source: Dataquest (December 1996) 
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Table 4-3 
8Mbx8/9 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG S em icon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitdic 

Motorola 

Nan Ya Technolfligy 

NEC 

Nippon Steel 
Semicfjnductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas InstruiaeBlSi 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP {$) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0 

-

-

0 

-

-

-

-

-

0 

140.13 

3.8 

0 

107.8 

Q2/96 

-

-

-

-

0 

-

-

-

-

-

-

-

0 

-

-

0.1 

-

0 

0 

-

-

0.1 

122.42 

12.6 

0.1 

108.1 

Q3/96 

-

-

-

-

0 

-

-

-

0 

-

-

-

0.1 

-

-

0.1 

-

0 

0 

0 

-

0.3 

107.07 

28.5 

0.2 

110.2 

Q4/96 

-

0 

0 

0.1 

0 

0.1 

-

-

0 

-

-

-

0.5 

-

-

0.3 

-

0 

0.1 

0 

-

1.1 

95.01 

104.0 

1.0 

112.3 

1996 

-

0 

0 

0.1 

0 

0.1 

-

-

0 

-

-

-: 

0.6 

-

-

0.4 

-

0 

0.2 

0 

-

1.5 

99.87 

148.9 

1.3 

111.5 

Ql/97 

-

0.1 

0.1 

0.1 

0 

0.1 

-

-

0 

-

-

' 

1.0 

-

-

0.3 

-

0 

0.4 

0.1 

-

2.1 

87.60 

183.7 

1.9 

110.5 

Q2/97 

-

0.1 

0.2 

0.2 

0 

0.1 

-

-

0.2 

-

-

-

1.5 

-

-

0.5 

-

0 

0.8 

0.2 

-

3.7 

81.33 

304.6 

3.4 

109.1 

Q3/97 

-

0.2 

0.4 

0.4 

0 

0.2 

0 

:-: 

0.3 

-

-

-

2.0 

-

0.1 

0.7 

-

0.2 

1.4 

0.3 

-

6.1 

70.55 

430.5 

5.6 

108.1 

Q4/97 

-

0.3 

0.6 

0.5 

0.1 

0.2 

0 

-

0.5 

-

-

-

2.2 

-

0.1 

0.9 

-

0.3 

2.0 

0.5 

-

8.3 

62.55 

516.1 

8.0 

103.5 

1997 

-

0.6 

1.4 

1.2 

0.1 

0.6 

0 

-

1.0 

-

-

-

6.6 

-

0.2 

2.4 

-

0.5 

4.6 

1.0 

-

20.2 

71.05 

1,434.9 

18.9 

106.6 

Ql/98 

0.4 

0.9 

0.7 

0.1 

0.3 

0.1 

-

0.7 

-

-

-

2.4 

^ 

0.2 

1.0 

-

0.4 

1.9 

0.8 

0.1 

9.9 

55.44 

547.9 

9.6 

102.8 

Source: Dataquest (December 1996) 
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Table 4-4 
4Mbxl6/18 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM MicToelectrcn^ 

LG Semicon 

Matsushita 

Micron Technolqgjr 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel 
Semiconductor 

Old 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments 

ASP($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

Ql/96 

-

-

-

-

0 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0 

140.13 

1.3 

0 

107.8 

Q2/96 

-

-

-

-

0 

-

-

-

-

-

-

-

-

-

-

0 

-

-

-

-

-

0 

122.42 

4.8 

0 

108.1 

Q3/96 

-

-

-

-

0.1 

-

-

-

-

-

-

-

0.1 

-

-

0.1 

-

-

-

-

-

0.2 

107.07 

20.3 

0.2 

110.2 

Q4/96 

-

0 

-

-

0.1 

-

-

0 

-

-

0 

-

0.1 

-

-

0.3 

-

-

-

-

-

0.5 

95.01 

49.1 

0.5 

112.3 

1996 

-

0 

-

-

0.2 

-

-

0 

-

-

0 

-

0.2 

-

-

0.3 

-

-

-

-

-

0.8 

100.02 

75.5 

0.7 

111.5 

Ql/97 

-

0.2 

-

-

0.1 

-

-

0 

0 

-

0 

•-

0.3 

-

-

0.3 

-

-

0 

-

-

1.0 

87.60 

86.9 

0.9 

110.5 

Q2/97 

-

0.6 

-

0.1 

0.2 

0.2 

-

0 

0 

-

0 

-

0.6 

-

-

0.7 

-

0 

0 

-

-

2.4 

81.33 

194.0 

2.2 

109.1 

Q3/97 

-

0.8 

0.1 

0.2 

0.2 

0.3 

-

0 

0.1 

-

0.1 

-

1.2 

-

0 

1.0 

-

0 

0.1 

0.1 

-

4.2 

70.55 

296.0 

3.9 

108.1 

Q4/97 

-

1.2 

0.2 

0.3 

0.5 

0.7 

-

0.1 

0.2 

-

0.2 

-

2.6 

-

0.1 

1.6 

-

0.1 

0.3 

0.2 

0 

8.0 

62.55 

499.5 

7.7 

103.5 

1997 

-

2.8 

0.3 

0.6 

0.9 

1.2 

-

0.1 

0.2 

-

0.3 

-

4.7 

-

0.1 

3.6 

-

0.1 

0.4 

0.2 

0 

15.6 

69.18 

1,076.5 

14.7 

106.0 

Ql/98 

-

1.6 

0.5 

0.8 

0.8 

1.2 

-

0.2 

0.4 

-

0.4 

0.1 

3.2 

-

0.1 

2.2 

-

0.1 

0.7 

0.4 

0.5 

12.9 

55.44 

713.1 

12.5 

102.8 

Source: Dataquest (December 1996) 
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Table 4-5 
2Mbx32/36 Quarterly Shipments by Vendor, 1996-1998 (Millions of Units Shipped) 

Ql/96 Q2/96 Q3/96 Q4/96 1996 Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/9 

@ 
CO 
CO 
•vl 

^ 

CD 
C/> 

O l 
=1 

D l 

«2 
i>o 

CO 
CO 
•vl 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM Microelectronics 

LG Semicon 

Matsushita 

Micron Technology 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instruments 

Toshiba 

Vanguard International 

Worldwide Shipments:: 

ASP ($) 

Revenue ($M) 

Demand 

Sufficiency (%) 

0.1 

0.1 

0.3 

0.1 

0.5 

0.4 

0.1 

87.60 

6.6 

0.1 

110.5 

0.5 

81.33 

39.4 

0.4 

109.1 

0.9 

70.55 

64.7 

0.8 

108.1 

0.1 0.2 

0.7 1.4 

0.6 1.3 

0 0.1 

0 

0. 

1. 

0. 

0. 

1.4 2.9 2. 

62.55 68.91 55.4 

87.7 198.4 137. 

1.4 2.7 2. 

103.5 106.0 102. 

Source: Dataquest (December 1996) 
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Table 4-6 
64Mb Wide-Bit Ratio, 1996-1998 (Percentage of Total Company Shipments) 

Alliance 

Fujitsu 

Hitachi 

Hyundai 

IBM 

LG Semicon 

Matsushita 

Micron 

Mitsubishi 

Mosel Vitelic 

Motorola 

Nan Ya Technology 

NEC 

Nippon Steel Semiconductor 

Oki 

Samsung 

Sharp 

Siemens 

Texas Instrumieinifii 

Toshiba 

Vanguard 

Total 

Ql/96 

-

-

-

-

46.3 

-

-

-

-

-

-

-

20.0 

-

-

20.0 

-

-

-

-

-

23.5 

Q2/96 

-

-

-

-

44.2 

-

-

-

-

-

-

-

20.0 

-

-

25.0 

-

20.0 

58.0 

-

-

26.6 

Q3/96 

-

-

-

-

46.7 

-

-

-

20.0 

-

-

-

30.0 

-

-

31.3 

-

20.0 

64.0 

20.0 

-

33.1 

Q4/96 

-

70.0 

20.0 

20.0 

48.2 

20.0 

-

46.1 

20.0 

-

42.0 

-

65.0 

-

-

33.3 

-

20.0 

75.0 

20.0 

-

41.9 

1996 

-

70.0 

20.0 

20.0 

46.9 

20.0 

-

46.1 

20.0 

-

42.0 

-

49.3 

-

-

31.3 

-

20.0 

71.8 

20.0 

-

38.0 

Ql/97 

-

80.0 

20.0 

20.0 

54.5 

20.0 

-

52.0 

20.0 

-

45.5 

-

68.0 

-

-

39.4 

-

25.0 

80.0 

20.0 

-

46.2 

Q2/97 

-

90.0 

30.0 

30.0 

60.3 

23.1 

-

58.0 

30.0 

-

46.2 

-

75.0 

-

-

50.0 

-

30.0 

83.0 

30.0 

-

53.6 

Q3/97 

-

90.0 

35.0 

31.6 

62.5 

25.3 

20.0 

63.0 

35.0 

-

52.1 

-

75.0 

-

43.0 

50.6 

-

36.0 

89.0 

35.0 

-

55.2 

Q4/97 

-

90.0 

40.0 

33.3 

62.5 

35.9 

20.0 

65.4 

40.0 

-

57.8 

-

75.0 

-

50.0 

55.5 

-

45.0 

93.0 

40.0 

100.0 

58.8 

1997 

-

89.3 

34.8 

30.8 

61.1 

29.0 

20.0 

62.9 

35.7 

-

54.1 

-

74.2 

-

40.9 

51.1 

-

39.2 

89.0 

35.8 

100.0 

55.6 

Ql/9 

87 

45 

54 

65 

41 

30 

68 

45 

63 

100 

77 

46 

57 

50 

96 

45 

92 

62 

Source: Dataquest (December 1996) 
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32 DRAM Supply anti Demand Quarterly Statistics 

What Has Changed since the Previous Report 
This report shows little change in estimated shipments of 64Mb DRAM. 
For example, the 1996 and 1998 estimates remain the same as the prior 
supply forecast. The 1997 forecast has been lowered undramatically. 

Also, this report provides Dataquest's first look on a quarterly basis at 
16Mb DRAM supply and demand during 1998. Prior forecasts included 
information for full year 1998, but no quarterly presentation. 

Tables 4-7 and 4-8 show the 64Mb normalized interface and configuration 
ratios. 

i 

i 

i 
DSDR-WW-MS-96Q4 ©1997 Dataquest January 27,1997 
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Table 4-7 
64Mb Normalized Interface Ratios, 1996-1998 (Percentage of Total Shipments) 

Fast Page DRAM 

EDO DRAM 

Synchronous DRAM 

Next-Generation DRAM 

EHsplay and Other DRAM 

Ql/96 

14.4 

82.4 

3.3 

-

-

Q2/96 

11.2 

83.1 

5.6 

-

-

Q3/96 

5.5 

89.9 

4.5 

-

-

Q4/96 

3.4 

81.1 

15.5 

-

-

1996 

4.9 

83.4 

11.7 

-

-

Ql/97 

0.9 

78.0 

21.1 

-

-

Q2/97 

0.4 

70.3 

29.0 

0.2 

-

Q3/97 

0.2 

67.0 

32.3 

0.5 

-

Q4/97 

0.1 

62.6 

36.3 

1.0 

-

1997 

0.3 

66.8 

32.3 

0.6 

-

Ql/9 

0. 

54. 

43. 

1. 

Source: Dataquest (December 1996) 

Table 4-8 
64Mb Normalized Configuration Ratios, 1996-1998 (Percentage of Total Shipments) 

16Mbx4 

8Mbx8/9 

4Mbxl6/18 

2Mbx32/36 

Ql/96 

76.5 

17.7 

5.9 

-

Q2/96 

73.4 

19.2 

7.4 

-

Q3/g6 

66.9 

19.3 

13.8 

-

Q4/96 

58.1 

28.5 

13.4 

-

1996 

62.0 

25.2 

12.8 

-

Ql/97 

53.8 

30.6 

14.5 

1.1 

Q2/97 

46.4 

30.3 

19.3 

3.9 

Q3/97 

44.8 

30.1 

20.7 

4.5 

Q4/97 

41.2 

27.5 

26.6 

4.7 

1997 

44.4 

29.1 

22.4 

4.1 

Ql/98 

37.4 

24.5 

31.9 

6.1 

Source: Dataquest (December 1996) 
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Chapter 5 

f Consumption of DRAMs by Application 

I 

This chapter provides details of Dataquest's DRAM demand analysis. 
Quarterly DRAM demand figures are derived from Dataquest's electronic 
equipment forecast generated by the Semiconductor Application Markets 
Worldwide program, as well as forecasts from Dataquest's Computers and 
Peripherals group and Telecommtmications group. 

Table 5-1 shows the quarterly electronic equipment production forecast 
(the system forecast). Table 5-2 provides Dataquest's estimate of DRAM 
megabyte consumption for each type of system. Dataquest calls this 
"megabytes per system." Table 5-3 shows the number of bits of memory 
required by the entire market (the system forecasts times DRAM usage) 
and the memory module market. Table 5-4 provides DRAM demand for 
each application by DRAM density, as well as total supply and demand by 
density and sufficiency in 4Mb equivalents. 

Figure 5-1 presents total 4Mb DRAM supply versus demand, and Figures 
5-2 through 5-5 show supply versus demand for each 4Mb organization. 
Figure 5-6 presents total 16Mb DRAM supply versus demand, and Figures 
5-7 through 5-11 show supply versus demand for each 16Mb organization. 
Figure 5-12 shows total 64Mb DRAM supply versus demand, and Figures 
5-13 through 5-16 show supply versus demand for each 64Mb organiza­
tion. These figures draw on data in Tables 2-1 through 2-5,3-1 through 3-6, 
and 4-1 through 4-5. 

What Has Changed since the Previous Report 

> 

Dataquest has raised the DRAM consumption forecast for PCs for the 
1996-to-1998 period. Going forward, this report projects a much sharper 
growth (versus prior forecasts) of DRAM megabytes per PC. This stems in 
large part from much lower DRAM pricing expectations but also from 
other factors, such as the business market migration to Windows NT. 

For example. Table 5-2 shows for first quarter 1997 more than 21MB of 
DRAM in PCs as shipped from the PC factory (versus less than 17MB in 
the prior forecast). For fourth quarter 1997, we expect nearly 26MB of 
DRAM in PCs (compared to 19MB in the prior forecast). By the end of 
1998, the number of PC megabytes will reach 33MB or more. 

Dataquest revised the systems forecasts contained in Table 5-1. The new 
forecasts reflect the results of Dataquest's fall/winter forecast cycle as well 
as the new PC quarterly forecast service. The segment names (for example, 
"ultraportable") now reflect the new segment names in Dataquest's PC 
forecast. 

Dataquest changed the following application segments. "Data storage 
devices" now includes rigid disk drives, optical disk drives, CD-ROM 
drives, and writable optical drives. Dataquest replaced the segment "page 
printers" with the segment "printers." Printers includes both serial, "Desk 
Jet" printers and page printers, as both printer types consume DRAM. 

DSDR-WW-MS-96Q4 ©1997 Dataquest 35 



36 DRAM Supply and Demand Quarterly Statistics 

Dataquest moved "compute market share" and "PC average DRAM con­
tent" from Table 5-5 into Table 5-3 and Table 5-2, respectively. This elimi­
nated the redundant Table 5-5. Compute market share (now in Table 5-3) 
is now known as "compute + module share of total" and is the sum of bit 
demand in mainframes, supercomputers, midrange computers, worksta­
tions, personal computers, and modules, divided by total bits demanded. 
"PC average DRAM content" (now in Table 5-2) is now known as "per­
sonal computer + module megabytes per system" and is the sum of bit 
demand in personal computers and modules, divided by the PC system 
forecast. This latter metric is Dataquest's method for quantifying aftermar-
ket consumption by PCs. 

Dataquest moved "supply and demand by density" (Table 5-6 in the previ­
ous report) into "DRAM consumption by application and density" (Table 
5-4 in both the previous and current reports). The supply and demand 
roll-ups appear as totals at the bottom of Table 5-4. Also included in Table 
5-4 is the overall sufficiency, measured in 4Mb equivalents. These moves 
eliminated the information in Table 5-6 that was redimdant to information 
in Table 5-4. 

The above restructuring eliminated only repeated information and 
resulted in no net loss of data or analysis from previous reports. 

As indicated in the third quarter 1996 report, this report provides the first 
quarterly 1998 forecast of demand by system application, including the 
PC forecast. 

DSDR-WW-IVIS-96Q4 ©1997 Dataquest January 27,1997 
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Table 5-1 
Electronic Equipment Production Forecast, 1996-1998 (Thousands of Systems) 

Dl 

•3 

Mainframes 

Supercomputers 

Mid ranges 

Workstations 

Personal Computers 

Server-Marketed 

Transportablea 

Ultraportables and 
Notepads 

Notebooks 

Laptops 

Desktops 

Desksides 

PC Upgrades 

Data Storage EJefyfcew 

Printers 

Facsimiles 

LAN Hubs / 
Internetworking 

Telephone Sets/Answering 
Machines 

Industrial Applications 

Digital Video Disc 

Cable/Satellite Set-Top 
Boxes 

Games (Systems and 
Cartridges) 

&-5it Video Games 

15-Bit Video Games 

CD-ROM Games 

RISC and Future 
Video Games 

Ql/96 

2.4 

0.7 

181.4 

199.0 

16,354.0 

257.5 

17.6 

186.7 

2,422.1 

1.2 

9,926.9 

3,541.9 

2,130.5 

38,188.9 

8,224.9 

2,585.1 

182.5 

2,130.0 

820.1 

0 

1,335.6 

2,869.4 

21.0 

668.1 

137.6 

2,042.7 

Q2/96 

2.4 

0.7 

181.4 

199.0 

16,300.0 

283.2 

11.9 

205.2 

2,417.2 

0.4 

9,464.5 

3,917.7 

2,130.5 

40,026.5 

7,329.1 

2,625.0 

200.7 

2,415.5 

837.8 

60.9 

1,606.8 

3,239.3 

15.0 

512.4 

115.8 

2,596.0 

Q3/96 

2.5 

0.7 

189.0 

207.3 

17,239.7 

299.8 

19.0 

260.9 

2,726.4 

0.3 

10,117.0 

3,816.2 

2,219.3 

41,853.4 

8,804.5 

2,674.9 

217.9 

2,854.7 

846.2 

112.4 

1,903.3 

3,572.5 

8.0 

394.3 

106.5 

3,063.7 

Q4/96 

2.7 

0.8 

204.1 

223.8 

22,126.8 

398.2 

24.9 

311.3 

3,352.4 

0.4 

13,110.6 

4,929.0 

2,396.8 

43,961.1 

11,964.2 

2,704.9 

240.8 

3,284.8 

873.9 

192.0 

2,170.3 

3,647.8 

11.0 

299.2 

112.1 

3,225.6 

1996 

10.1 

2.9 

755.9 

829.0 

72,020.5 

1,238.7 

73.4 

964.1 

10,918.0 

2.3 

42,619.0 

16,204.9 

8,877.0 

164,029.8 

36,322.7 

10,590.0 

842.0 

10,685.0 

3,378.0 

365.3 

7,016.0 

13,329.0 

55.0 

1,874.0 

472.0 

10,928.0 

Ql/97 

2.4 

0.8 

203.7 

205.3 

19,251.5 

338.6 

7.2 

333.8 

2,902.2 

-
11,395.6 

4,274.2 

2,544.5 

45,834.7 

9,435.7 

2,735.6 

274.6 

3,268.7 

901.8 

338.9 

2,376.1 

3,153.2 

10.0 

241.7 

84.8 

2,816.8 

Q2/97 

2.4 

0.8 

203.7 

205.3 

19,166.2 

362.3 

6.1 

333.7 

2,890.0 

-
11,258.0 

4,316.0 

2,544.5 

47,952.1 

8,541.9 

2,765.3 

292.7 

3,553.4 

921.6 

523.2 

2,650.5 

3,225.1 

9.5 

164.9 

67.1 

2,983.6 

Q3/97 

2.5 

0.8 

212.1 

213.8 

20,486.0 

377.0 

8.3 

384.9 

3,198.2 

-
12,018.5 

4,499.1 

2,650.5 

49,979.3 

10,209.6 

2,824.6 

313.8 

3,869.8 

930.9 

702.1 

2,920.6 

3,373.6 

9.0 

136.9 

56.5 

3,171.2 

Q4/97 

2.7 

0.9 

229.1 

230.9 

25,889.3 

493.0 

10.7 

454.2 

3,939.9 

-
15,346.3 

5,645.3 

2,862.5 

51,959.7 

13,873.6 

2,854.5 

334.9 

4,302.1 

9577 

875.8 

3,207,7 

3,590.0 

9.5 

105.5 

59.6 

3,415.5 

1997 

10.1 

3.4 

848.6 

855.2 

84,792.9 

1,571.0 

32.3 

1,506.5 

12,930.3 

-
50,018.3 

18,734.6 

10,602.0 

195,725.8 

42,060.8 

11,180.0 

1,216.0 

14,994.0 

3,712.0 

2,440.0 

11,155.0 

13,342.0 

38.0 

649.0 

268.0 

12,387.0 

Ql/98 

2.2 

0.9 

229.2 

221.5 

22,554.4 

432.7 

9.2 

498.2 

3,474.0 

-
13,215.6 

4,924.8 

3,037.0 

53,041.6 

10,659.1 

2,879.5 

374.5 

4,163.6 

993.0 

1,001.2 

3,542.4 

3,620.2 

7.8 

74.0 

39.1 

3,499.4 

Source: Dataquest (December 1996) 
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Table 5-2 
Electronic Equipment Production Forecast, 1996-1998 (Megabytes per System) 
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Mainframes 

Supercomputers 

Mid ranges 

Workstations 

Personal Computers 

Server-Marketed 

Transportables 

Ultraportables and Notepads 

Notebooks 

Laptops 

Desktops 

Desksides 

PC Upgrades 

Memory Modules 

Data Storage Devic^: 

Printers 

Facsimiles 

L A N Hub s / Internetworking 

Telephone Sets/Answering 
Machines 

Industrial Applications 

Digital Video Disc 

Cable/Satellite Set-Top Boxes 

Games (Systems and Cartridges) 

8-Bit Video Games 

16-0it Video Games 

CD-ROM Games 

RISC and Future Video 
Games 

Other Games 

Personal Computer + Module 
Megabytes per System 

Qiy96 

1,720.0 

2,434.4 

143.2 

59.0 

18.2 

35.6 

3.0 

6.6 

6.4 

3.7 

12.7 

41.2 

0.4 

6.1 

0.1 

3.1 

1.5 

4.8 

1.6 

6.5 

1.3 

1.3 

2.9 

0.1 

0.1 

0.9 

3.9 

-

25.4 

Q2/96 

1,812.5 

2,638.7 

146.6 

62.5 

19.3 

37.2 

3.0 

6.9 

6.5 

3.8 

12.9 

42.0 

0.4 

6.4 

0.1 

3.1 

1.5 

4.9 

1.7 

6.6 

1.3 

1.5 

3.3 

0.1 

0.1 

1.0 

4.0 

-

26.9 

Q3/96 

2,251.5 

2,997.4 

157.3 

69.5 

20.6 

40.5 

3.2 

7.2 

7.1 

3.8 

15.8 

42.3 

0.4 

7.7 

0.1 

3.4 

1.7 

5.3 

1.8 

6.7 

1.4 

1.7 

3.8 

0.1 

0.1 

1.1 

4.4 

-

29.3 

Q4/96 

2,330.0 

3,104.2 

196.9 

81.3 

21.2 

45.3 

3.2 

7.5 

7.6 

3.8 

16.1 

42.8 

0.4 

8.0 

0.1 

3.4 

1.7 

5.5 

1.9 

6.8 

1.5 

1.7 

3.9 

0.1 

0.1 

1.1 

4.4 

-

29.3 

1996 

2,039.8 

2,805.0 

162.0 

68.5 

19.9 

40.2 

3.1 

7.1 

7.0 

3.8 

14.5 

42.1 

0.4 

7.1 

0.1 

3.3 

1.6 

5.2 

1.8 

6.7 

1.4 

1.6 

3.5 

0.1 

0.1 

1.0 

4.2 

-

27.9 

Q1/97 

2,590.0 

3,544.2 

184.3 

83.1 

24.3 

48.7 

3.4 

8.1 

8.7 

-

20.7 

43.7 

0.4 

10.4 

0.2 

3.6 

1.9 

6.2 

1.9 

7.5 

2.1 

1.9 

4.3 

0.1 

0.1 

1.2 

4.8 

-

36.6 

Q2/97 

2,908.0 

4,040.2 

309.2 

104.4 

25.7 

54.4 

3.5 

8.4 

9.3 

-

22.3 

44.6 

0.4 

12.0 

0.2 

3.8 

2.1 

6.4 

2.0 

8.0 

2.6 

1.9 

4.7 

0.1 

0.1 

1.2 

5.0 

-

40.2 

Q3/97 

3,310.0 

4,516.0 

359.0 

115.3 

27.5 

60.6 

3.6 

8.9 

9.9 

-

25.0 

45.7 

0.4 

13.6 

0.2 

3.9 

2.2 

6.5 

2.0 

8.4 

3.3 

2.1 

4.9 

0.1 

0.1 

1.2 

5.2 

-

43.6 

Q4/97 

3,5576 

5,056.0 

401.6 

120.3 

28.8 

64.9 

3.7 

9.1 

10.2 

-

26.6 

46.1 

0.4 

14.7 

0.3 

4.0 

2.3 

6.6 

2.1 

8.9 

4.0 

2.2 

5.1 

0.1 

0 

1.3 

5.3 

-

43.0 

1997 

3,107.6 

4,314.4 

316.6 

106.3 

26.8 

58.0 

3.6 

8.7 

9.6 

-

23.9 

45.1 

0.4 

12.7 

0.2 

3.8 

2.1 

6.4 

2.0 

8.2 

3.3 

2.0 

4.8 

0.1 

0.1 

1.2 

5.1 

-

41.1 

Ql/9 

3,860 

5,480 

443 

131 

33 

70 

3 

9 

10 

33 

46 

0 

15 

0 

4 

2 

6 

2 

10 

4 

2 

5 

0 

1 

5 

51 

Source: Dataquest (December 1996) 
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Table 5-3 
DRAM Consumption by Application^ 1996-1998 (Billions of Bits Demanded) 

Mainframes 

Supercomputers 

Midranges 

Workstations 

Personal Computers 

Server-Marketed 

Tran sportables 

Ultraporfables and Nti!l^^ds 

Notebooks 

Laptops 

Desktops 

Desksids 

PC Upgrad es 

Memory Modules 

Data Storage Devices^, 

Printers 

Facsimiles 

LAN Hubs/Internetworking 

Telephone Sets/Answering 
Machines 

Industrial Applications 

Digital Video Disc 

Cable/Satellite Set-Top Boxes 

Games (Systems and Cartridge^) 

8-Bit Video Games 

16-Bit Video Games 

CEK-ROM Games 

RISC and Future Videp £i«enteK 

Other Games 

Other Applications 

Total Demand 

Compute -1- Module Share 
of Total 

Ql/96 

35.0 

14.2 

218.0 

98.5 

2,495.3 

76.9 

0.4 

10.3 

130.9 

0 

1,054.1 

1,222.6 

6.3 

980.9 

25.8 

213.4 

31.5 

7.3 

29.4 

45.0 

0 

14.8 

68.6 

0 

0.3 

1.1 

67.2 

-
92.4 

4,376.4 

55.4 

Q2/96 

36.9 

15.4 

223.1 

104.3 

2,632.8 

88.4 

0.3 

11.9 

132.7 

0 

1,020.6 

1,379.0 

6.4 

1,039.9 

31.6 

193.6 

33.5 

8.2 

35.3 

46.4 

0.7 

19.6 

88.4 

0 

0.3 

0.9 

87.2 

-
94.3 

4,610.4 

55.4 

Q3/96 

47.7 

18.2 

249.3 

120.8 

2,978.7 

101.8 

0.5 

15.9 

161.8 

0 

1,343.9 

1,354.8 

6.7 

1,247.9 

37.8 

248.4 

38.8 

9.7 

43.6 

47.4 

1.3 

27.0 

113.2 

0 

0.2 

1.0 

112.0 

-
129.3 

5,366.0 

55.2 

Q4/96 

53.3 

20.4 

337.1 

152.6 

3,928.8 

151.2 

0.7 

19.7 

212.4 

0 

1,775.6 

1,769.3 

7.3 

1,500.5 

45.0 

338.9 

39.7 

11.2 

51.2 

49.8 

2.4 

31.1 

120.2 

0 

0.2 

1.0 

119.0 

-
3.7 

6,693.1 

55.9 

1996 

173.0 

68.3 

1,027.5 

476.1 

12,035.6 

418.2 

1.9 

57.7 

637.8 

0.1 

5,194.2 

5,725.7 

26.7 

4,769.2 

140.2 

994.2 

143.5 

36.5 

159.6 

188.7 

4.4 

92.6 

390.5 

0 

1.0 

4.0 

385.4 

-
319.6 

21,046.0 

55.5 

Ql/97 

52.8 

23.9 

314.9 

143.1 

3,919.0 

138.5 

0.2 

22.7 

212.6 

-
1,979.2 

1,566.0 

7.9 

1,986.3 

60.8 

286.2 

44.4 

14.2 

53.2 

56.8 

5.9 

37.0 

114.6 

0 

0.1 

0.8 

113.7 

-
110.0 

7,231.0 

57.2 

Q2/97 

59.3 

27.3 

528.2 

179.8 

4,139.1 

165.3 

0.2 

23.6 

226.2 

-
2,107.4 

1,616.5 

8.0 

2,323.7 

81.4 

269.7 

48.3 

15.6 

58.7 

61.5 

11.4 

42.5 

126.5 

0 

0.1 

0.7 

125.8 

-
307.2 

8,288.2 

57.9 

Q3/97 

70.3 

31.7 

638.9 

206.8 

4,728.4 

191.6 

0.3 

28.7 

265.4 

-
2,517.4 

1,725.2 

8.4 

2,751.6 

96.8 

334.1 

51.9 

17.1 

65.6 

65.4 

19.6 

50.6 

139.7 

0 

0.1 

0.6 

139.0 

-
491.0 

9,767.8 

57.6 

Q4/97 

81.6 

38.4 

771.9 

233.0 

6,251.9 

268.4 

0.3 

34.7 

338.4 

-
3,426.9 

2,183.1 

9.2 

3,081.6 

116.9 

460.0 

54.9 

18.5 

74.8 

71.2 

29.7 

58.0 

153.2 

0 

0 

0.6 

152.5 

-
152.7 

11,657.4 

58.0 

1997 

263.8 

121.3 

2,253.9 

762.8 

19,038.4 

763.7 

1.0 

109.7 

1,042.5 

-
10,030.8 

7,090.8 

33.4 

10,143.2 

355.9 

1,350.0 

199.5 

65.4 

252.3 

254.8 

66.6 

188.2 

534.1 

0 

0.3 

Z8 

531.0 

-
1,060.9 

36,944.4 

57.7 

Ql/9 

72 

39 

852 

243 

6,270 

255 

0 

39 

313 

3,737 

1,924 

9 

3,398 

155 

371 

58 

21 

77 

85 

40 

66 

165 

0 

164 

761 

12,688 

56 

Source: Dataquest (December 1996) 
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Table 5-4 
DRAM Consumption by Application and Density, 1996-1998 (Millions of Units Demanded) 

Main frames 

256K 

1Mb 

4Mfa 

16Mb 

64Mb 

256Mb 

SuperramjTO^ers 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

2S6Mb 

Midranges 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Workstations 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Ql/96 Q2/96 Q3/96 Q4/96 1996 Ql/97 Q2/97 Q3/97 Q4/97 1997 Ql/98 

0.7 

1.8 

0 

0.6 

1.9 

0 

0.4 

1.9 

0.2 

-
1.5 

0.4 

1.7 
7.1 

0.7 

-
1.0 

0.5 

-
0.5 

0.8 

-
0.2 

1.0 

-
0.1 

1.2 

-
1.8 

3.5 

-
0 

1.1 

0 

0.7 

0 

0 

0,6 

0.1 

0 

0.5 

0.1 

0 

0.3 

0.2 

0 

2.0 

0.5 

0 

0.2 

0.3 

0 

0.1 

0.4 

0 

0.1 

0.5 

3.2 

11.9 

0.1 

0.6 

5.7 

3.0 

12.0 

0.1 

0.4 

5.9 

0 

2.4 

12.5 

0.4 

0.9 

12.5 

1.8 

9.5 

48.9 

2.5 

0 

11.4 

1.8 

0.2 

6.4 

0.2 

0 

6.6 

0.6 

1.2 0 
24.7 5.9 

0.8 0.7 

9.3 
5.5 

5.3 

1.4 

6.4 

7.9 

4.7 

1.9 

0.6 

4.4 

10.4 

3.5 

2.6 

0 

0.4 

1.7 

0 

31.6 

25.7 

0 
19.5 

6.5 

0.6 

3.5 

11.8 

2.4 

3.0 
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Table 5-4 (Continued) 
DRAM Consumption by Application and Density, 1996-1998 (Millions of Units Demanded) 

@ 
CO 
CO 
->I 
CJ 
K. 
cu 

CD 

Notebooks 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Laptops 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Desktops 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Desksides 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Ql/96 

0 

0.3 

8.2 

5.7 

-
-

0 

0 

0 

0 

-
-

-
10.1 

114.7 

33.5 

-
-

-
-

32.1 

64.9 

-
-

Q2/96 

0 

0.3 

6.7 

6.2 

-
-

0 

0 

0 

0 

-
-

-
2.7 

86.3 

39.1 

-
-

-
-

26.3 

75.6 

-
-

Q3/96 

0 

0.3 

6.0 

8.1 

-
-

0 

0 

0 

0 

-
-

-
-

80.5 

60.0 

-
-

-
-

15.3 

76.9 

-
-

Q4/96 

-
0.3 

5.5 

11.3 

-
-

-
0 

0 

0 

-
-

-
-

71.1 

88.1 

-
-

• : -

-
9.4 

103.1 

-
-

1996 

0.1 

1.3 

26.4 

31.3 

-
-

0 

0 

0 

0 

-
-

-
12.7 

352.6 

220.6 

-
-

-
-

83.0 

320.5 

-
-

Ql/97 

-
0.3 

4.3 

11.6 

-
-

• ^ : 

. * • 

T-

^ • • 

-
-

-
-

55.3 

98.2 

1.5 

-

-
-

6.5 

91.7 

-
-

Q2/97 

-
0.2 

3.5 

12.6 

-
-

-
-
-
-
-
-

-
-

45.0 

111.8 

0.6 

-

-
-

2.5 

92.6 

0.8 

-

Q3/97 

-
0.3 

3.2 

15.0 

-
-

-
-
-
-
-
-

-
-

33.6 

134.2 

1.8 

-

-
-

0.6 

94.1 

2.1 

-

Q4/97 

-
0.1 

3.0 

18.8 

0.1 

-

-
-
-
-
-
-

-
-

23.2 

186.4 

3.0 

-

-: 
- • 

-
112.9 

4.3 

-

1997 

-
0.9 

14.0 

58.0 

0.1 

-

-
-
-
-
-
-

-
-

157.1 

530.6 

7.0 

-

-
-

9.6 

391.3 

7.2 

-

Ql/98 

-
-

1.9 

16.7 

0.4 

-

-
-
-
-
-
-

-
-

15.1 

195.5 

5.9 

-

-
-
-

92.1 

5.6 

-
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ŝ 
o 

T-H 

t 

s 

• * 

\6 

VC 

vd 

t^ 

vb 

t^ 

VC 

cs 
!>; 
cs 

00 
VC 

00 
VC 

oo 
VC 

00 
VC 

cs 
cs 

OV 
VC 

o\ 
vd 

00 
VC 

bN 

vd 

"* 

m 
a\ 

OS 

cs 

tn 
cs 

T-H 

CS 

00 
f-H 

o 
Lri 

VC 
i-H 

's; 
1-H 

CS 
f ! 

OS 

O 

SC 
T-H 

VC 

o 

VC 

o 

m 
o 

cs 
o 

t 

1 

1 i 

I 

, 

1 

, 

1 

t 

1 

1; 

r. 

1 

1 

1 

~̂  

^ ^ VC H^ 
VC ^ ID >:, 
>-l VC CS ^ 

< 
J 

bO 

1 
0 

1 
OJ 

1 

1 

, 

1 

1 

1 

1 

1 

1 

1 

a 

, 

o 

o 

o 

i< 
VC 

"1 
cs 

Cs. 
T-H 

^ 
o 

in 

o 

• ^ 

o 

'f 

o 

o\ 
T-H 

^ 
o 

m 
o 

m 
o 

m 
o 

00 

cs 

m 
o 

VC 

o 

00 

o 

OS 

o 

rH 

CS 

pi 

00 

o 

00 

o 

00 

d 

00 

o 

OS 

cs 

t% 

d 

tv 

o 

t^ 

o 

00 

cd 

'̂  
CO 

GO 

d 

00 

d 

OS 

d 

OS 

d 

• « * 

t^ 
rj! 

CO 
i-i 

cs 
I-i 

T-H 

T H 

O 
T H 

OV 

CS 

OV 

d 

00 

d 

tx 

d 

VC 

d 

i-H 
i-H 

• ^ 

d 

m 
d 

cs 
d 

cs 
d 

VC 

O ' 

O ' 

o ' 

o î  
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Table 5-4 (Continued) 
DRAM Consumption by Application and Density, 1996-1998 (Millions of Units Demanded) 

@ 
CO 
CO 
-vl 

Ei 
lu 

Dl 

•3 
^̂  

Digital Video Disc 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

2S6Mb 

Cable/Satellite 
Set-Top Boxes 

2S6K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Caines 
(Systems and Cittridges) 

2S6K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

S'Bit VideaipimH^S: 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Ql/96 

-

0 

0 

0 

-

-

-
4.4 

2.2 

0.1 

-

-

0.3 

O.S 

1.1 

3.8 

-

-

0 

0 

-

-

-

-

Q2/96 

-

0.2 

0.1 

0 

-

-

-

5.2 

2.7 

0.2 

-

-

0.2 

0.4 

1.4 

4.9 

-

-

0 

0 

-

-

-

-

Q3/96 

-

0.3 

0.1 

0 

-

-

-

5.6 

3.3 

0.4 

-

-

0.1 

0.3 

1.3 

6.4 

-

' 

0 

0 

-

-

-

-

Q4/96 

-

0.4 

0.2 

0.1 

-

-

-

4.3 

3.8 

0.6 

-

-

0.1 

0.2 

1.3 

6.8 

-

-

0 

0 

-

-

-

-

1996 

-

1.0 

0.4 

0.1 

-

-

-

19.6 

12.0 

1.3 

-

-

0.7 

1.4 

5.1 

21.9 

-

-

0 

0 

-

-

-

-

Ql/97 

-

0.5 

0.4 

0,2 

-

• -

-

2.2 

4.1 

1.1 

-

-

0.1 

0.2 

1.1 

6.6 

-

-

0 

0 

-

-

-

-

Q2/97 

-

0.3 

0.5 

0.5 

-

.-

-

0.2 

4.4 

1.4 

-

-

0 

0.1 

1.1 

7.3 

-

-

0 
0 

-

-

-

-

Q3/97 

-

0.1 

0.7 

1.0 

- i 

-

-

-

4.6 

1.9 

-

-

0 

0.1 

1.0 

8.1 

-

-

0 

0 

-

-

-

-

Q4/97 

-

0.1 

0.9 

1.5 

-

-

-

-

4.7 

2.3 

-

•̂  

0 

0.1 

1.0 
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-
2.3 

17.8 

6.6 
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-
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-

0 
0 

-

-

-

-
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-
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4.9 
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Table 5-4 (Continued) 
DRAM Consumption by Application and Density, 1996-1998 (Millions of Units Demanded) 

All Applications 

2S6K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Bits (Trillions) 

Annual Bit Growth (%) 

Worldwide Supply 

256K 

1Mb 

4Mb 

16Mb 

64Mb 

256Mb 

Bits (Trillions) 

Annual Bit Growth (%) 

4Mb Equivalents 
(Millions of Units) 

Demand 

Supply 

Sufficiency (%) 

Qt;96 

5.0 

76.8 

320.1 

175.4 

0.1 

-
4^76.4 

5.2 

78.0 

372.9 

192.2 

0.2 

-
4,881.6 

1,043.4 

1,163.9 

111.5 

Q2/96 

4.9 

73.4 

280.7 

198.0 

0.5 

-
4,610.4 

5.1 

77.6 

338.3 

219.2 

0.5 

-
5,215.5 

1,099.2 

1,243.5 

113.1 

Q3/96 

4.4 

72.0 

270.3 

242.7 

1.3 

-
5,366.0 

4.7 

75.2 

312.6 

263.9 

1.4 

-
5,910.5 

1,279.4 

1,409.2 

110.1 

Q4/96 

3.6 

66.7 

229.9 

323.6 

3.4 

-
6,693.1 

3.9 

67.4 

244.7 

337.2 

3.8 

-
7,013.9 

1,595.8 

1,672.2 

104.8 

1996 

17.9 

288.9 

1,101.0 

939.6 

5.3 

-
21,046.0 

18.8 

298.1 

1,268.4 

1,012.5 

5.9 

-
23,021.5 

5,017.8 

5,488.8 

109.4 

Ql/97 

2.8 

48.4 

191.9 

355.2 

6.2 

-
7,231.0 

2.8 

48.5 

208.7 

378.4 

6.8 

-
7,734.2 

1,724.0 

1,844.0 

107.0 

Q2/97 

1.9 

41.9 

166.8 

404.4 

11.3 

-
8,288.2 

2.0 

41.9 

178.8 

431.0 

12.3 

-
8,853.4 

1,976.1 

2,110.8 

106.8 

Q3/97 

1.4 

34.9 

160.8 

464.7 

18.8 

-
9,767.8 

1.4 

35.0 

172,1 

494.7 

20.3 

-
10,421.3 

2,328.8 

2,484.6 

106.7 

Q4/97 

0.9 

33.4 

150.7 

539.2 

29.0 

-
11,657.4 

0.9 

33.6 

156.5 

549.2 

30.0 

-
11,917.8 

2,779.3 

2,841.4 

102.2 

1997 

7.0 

158.6 

670.2 

1,763.5 

65.3 

-
36,944.4 

75.5 

7.1 

159.0 

716.1 

1,853.3 

69.5 

-
38,926.6 

69.1 

8,808.2 

9,280.8 

105.4 

Ql/98 

0.9 

31.8 

127.7 

565.5 

39.2 

-
12,688.9 

0.9 

32.3 

134.5 

591.8 

40.3 

-
13,231.6 

3,025.3 

3,154.7 

104.3 

1 

1 

Source: Dataquest (December 1996) 
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Figure 5-1 
4Mb Supply and Demand Comparison, 1996-1997 
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Figiure 5-2 
4Mbxl Supply and Demand Comparison, 1996-1997 
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Figure 5-3 
lMbx4 Supply and Demand Comparison, 1996-1997 
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Figure 5-4 
512Kx8/9 Supply and Demand Comparison, 1996-1997 
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Figure 5-5 
256Kxl6/18 Supply and Demand Comparison, 1996-1997 
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Figure 5-6 
16Mb Supply and Demand Comparison, 1996-1997 
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Figure 5-7 
16Mbxl Supply and Demand Comparison, 1996-1997 
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Figure 5-8 
4Mbx4 Supply and Demand Comparison, 1996-1997 
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Figure 5-9 
2Mbx8/9 Supply and Demand Comparison, 1996-1997 
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Figure 5-10 
lMbxl6/18 Supply and Demand Comparison, 1996-1997 
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Figure 5-11 
512Kx32/36 Supply and Demand Comparison, 1996-1997 
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Figure 5-12 
64Mb Supply and Demand Comparison, 1996-1997 
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Figure 5-13 
16Mbx4 Supply and Demand Comparison, 1996-1997 i 
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Figure 5-14 
8Mbx8/9 Supply and Demand Comparison, 1996-1997 I 
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Figure 5-15 
4Mbxl6/18 Supply and Demand Comparison, 1996-1997 
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Figure 5-16 
2Mbx32/36 Supply and Demand Comparison, 1996-1997 

Millions of Units 
7 

6 -

5 -

4 -

3 -

2 -

1 -

0 -
[ 1 

Units Supplied 

Units Demanded 

-

y 
y< 

j T 

^ ^ ^ ^ ^ , ^ ^ , 0 ^ ^ 

^ " ^ ^ ^ ' ^ ^ 
\ 1 1 1 1 1 1 1 

970384 

Source: Dataquest (December 1996) 

DSDR-WW-MS-96Q4 ©1997 Dataquest January 27,1997 



^ 

Chapter 6 

PC DRAM Consumption by Processor Type 
The data in this chapter provides a form of checks and balances on the 
demand-side statistics. Table 6-1 shows Dataquest's annual forecast of 
microprocessor unit shipments in personal computers. This data does not 
include shipments of either replacement motherboards or industrial con­
trollers. Table 6-2 presents an estimate of DRAM consumption in mega­
bytes per system in PCs at the point of sale. This is the sum of factory 
confiRuration of memory as the system leaves the original equipment 
manufacturer (OEM) plus memory added to the unit at or before the point 
of sale. Table 6-3 multiplies the numbers in Tables 6-1 and 6-2 to produce 
overall PC DRAM demand. 

What Has Changed since the Previous Report 
As in the previous report, this chapter has been synchronized with the PC 
system and consumption forecasts in Tables 5-1 through 5-3. The "total" 
line in these tables corresponds to the "personal computers" line in Tables 
5-1 through 5-3. 

This analysis now makes use of the new quarterly PC forecast supplied by 
Dataquest's Computers and Peripherals program. 

^ 

^ 
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Table 6-1 
PC Shipment Forecast by Microprocessor (Excluding Upgrades), 1996-1998 (Millions of System 

3B6 

4B6 

Pentiuiii 60-100 MHz and 
Unclassified 

Pentium 120-133 MHz 

Pentium 150-166 MHz 

Pentium IBO MHz and Above 

Pentium Pro 150-200 MHz 

Pentium Pro >200 MHz and 
Future x86 

68xxx 

Other CISC/RISC 

A U M P U Types 

Ql/96 

5.2 

2,901.2 

9,074.3 

2,734.9 

549.7 

-
47.6 

-

103.0 

938.1 

16,354.0 

Q2/96 

1.5 

1,851.8 

7,525.5 

4,308.5 

1,484.3 

17.4 

115.1 

-

33.9 

962.1 

16,300.0 

Q3/96 

0.1 

754.7 

6,161.9 

5,711.2 

2,805.6 

247.6 

465.8 

20.3 

16.9 

1,055.5 

17,239.7 

Q4/96 

-
429.1 

5,755.5 

6,025.0 

5,347.7 

1,357.8 

1,759.5 

122.0 

12.3 

1,318.0 

22,126.8 

1996 

6.7 

5,936.9 

28,517.2 

18,779.5 

10,187.3 

1,622.8 

2,388.0 

142.3 

166.1 

4,273.6 

72,020.5 

Ql/97 

-
120.4 

2,901.1 

4,574.6 

5,583.2 

2,391.3 

2,418.4 

191.2 

4.1 

1,067.0 

19,251.5 

Q2/97 

-
48.5 

1,996.7 

3,169.3 

5,298.6 

3,667.2 

3,414.5 

441.9 

2.0 

1,127.5 

19,166.2 

Q3/97 

-
24.8 

1,107.2 

2,612.5 

4,094.4 

5,221.0 

5,348.1 

778.4 

2.0 

1,297.6 

20,486.0 

Q4fl7 

-
5.3 

641.7 

2,212.6 

3,211.5 

8,153.2 

8,658.3 

1,481.0 

4.0 

1,521.9 

25,889.3 

1997 

-
198.9 

6,646.7 

12,569.0 

18,187.7 

19,432.7 

19,839.4 

2,892.4 

12.2 

5,013.9 

84,792.9 

Ql/9 

3. 

257. 

1,016. 

2,144. 

6,810. 

9,199. 

1,823. 

1 3 9 . 

22,554. 

Source: Dataquest (December 1996) 

Table 6-2 
PC DRAM Consumption Forecast by Microprocessor (Excluding Upgrades), 1996-1998 (Megabytes 

386 

486 

Pentium 60-100 MHz and 
Unclassified 

Pentium 120-133 MHz 

Pentium 150-166 MHz 

Pentium 180 MHz and Above 

Pentium Pro 150-200 MHz 

Pentium Pro >200 MHz and 
Future x86 

68xxx 

Other CISC/RISC 

All MPU Types 

Ql/96 

13.8 

13.2 

18.4 

21.7 

27.8 

-

28.8 

-

10.4 

16.0 

18.2 

Q2/96 

16.1 

13.8 

18.1 

20.8 

27.6 

26.8 

27.7 

-

9.5 

17.8 

19.3 

Q3/96 

7.1 

14.3 

18.5 

20.7 

25.6 

27.1 

27.0 

36.8 

11.0 

19.0 

20.6 

Q4/96 

-

14.0 

18.0 

19.6 

24.0 

26.6 

26.5 

37.5 

13.9 

19.0 

21.2 

1996 

14.2 

13.6 

18.3 

20.5 

25.2 

26.6 

26.7 

37.4 

10.6 

18.1 

19.9 

Ql/97 

-

18.9 

20.5 

20.8 

26.4 

26.9 

28.1 

33.5 

17.5 

22.9 

24.3 

Q2/97 

-

17.9 

21.1 

22.2 

26.7 

27.0 

28.6 

31.0 

22.1 

24.7 

25.7 

Q3/97 

-

18.4 

20.8 

22.7 

25.8 

29.4 

30.2 

32.6 

24.8 

26.8 

27.5 

Q4/97 

-

10.0 

21.0 

23.3 

25.1 

29.6 

30.6 

34.4 

26.6 

27.7 

28.8 

1997 

-

18.4 

20.8 

22.0 

26.1 

28.7 

29.9 

33.3 

22.5 

25.8 

26.8 

Ql 

1 

2 

2 

2 

3 

3 

3 

3 

3 

Source: Dataquest (December 1996) 
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Table 6-3 
PC DRAM Consumption Forecast by Microprocessor (Excluding Upgrades), 1996-1998 (Trillion 

386 

486 

Pentium 60400 MHz and 
Un classified 

Pentium 120-133 MHz 

Pentium 150-166 MHz 

Pentium 180 MHz and 
Above 

Pentium Pro 150-200 MHz 

Pentium Pro >2D0 MHz and 
Future x86 

68xxx 

Other aSC/RISC 

All MPU Types 

Ql/96 

0.6 

321.1 

1,402.4 

496.8 

128.3 

-

11.5 

-

9.0 

125.7 

2,495.3 

Q2/96 

0.2 

215.1 

1,143.4 

753.2 

343.5 

3.9 

26.8 

-

2.7 

144.0 

2,632.8 

Q3/96 

0 

90.6 

956.4 

991.2 

602.9 

56.2 

105.5 

6.3 

1.6 

168.0 

2,978.7 

Q4/96 

-

50.5 

867.4 

990.0 

1,077.7 

302.4 

390.8 

38.4 

1.4 

210.1 

3,928.8 

1996 

0.8 

677.2 

4,369.6 

3,231.3 

2,152.4 

362.6 

534.6 

44.6 

14.7 

647.7 

12,035.6 

Ql/97 

-

19.1 

498.6 

796.5 

1,235.6 

539.7 

570.4 

53.7 

0.6 

204.8 

3,919.0 

Q2/97 

-

7.3 

353.7 

590.6 

1,187.9 

830.8 

819.7 

115.1 

0.4 

233.7 

4,139.1 

Q3/97 

-

3.8 

193.0 

497.9 

884.8 

1,286.4 

1,356.9 

212.9 

0.4 

292.2 

4,728.4 

Q4/97 

-

0.4 

113.1 

432.8 

675.5 

2,024.1 

2,224.9 

426.7 

0.9 

353.5 

6,251.9 

1997 

-

30.6 

1,158.4 

2,317.8 

3,983.8 

4,680.9 

4,972.0 

808.4 

2.3 

1,084.2 

19,038.4 

Ql/98 

-

0.3 

49.0 

209.1 

483.8 

1,881.1 

2,695.9 

598.8 

-

352.3 

6,270.2 

Source: Dataquest (December 1996) 
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Chapter 7 

Worldwide DRAM Wafer Fabrication Plant Production 
Capacity ^^^^^^^^^^^^^^^^^^^^^_ 

Chapter 7 provides analysis of DRAM fab capacity. Dataquest uses the 
data in this chapter to test the information provided in the supplier sur­
veys. As with Chapter 6, this provides a form of checks and balances for 
market sizing. 

Table 7-1 provides the silicon capacity for each production facility in 
square millimeters of silicon per month. 

Please note that Dataquest does not gather all the displayed production 
information from the manufacturers themselves. Dataquest performs an 
extensive fab survey in the third and fourth quarters of each year and 
updates this periodically through the year with articles from the general 
and trade press. Analyzing fab production could cause some confusion 
when accounting for contract production. Contract production (foundry) 
is production under license from a different company for that different 
company to sell under its brand name. The table presented in Chapter 7 
will credit capacity used for contract production under the foundry, while 
the shipment information in Chapters 2 through 4 will credit shipments by 
the purchaser of that foundry production. Nearly every semiconductor 
manufacturer performs some contract manufacturing. Thus, one should 
not use these analyses to determine any particular company's inventory 
or utilization. 

What Has Changed since the Previous Report 
Dataquest has updated and revised the fab section contained in the third 
quarter 1996 report. This section is now synchronized with Dataquest's 
Semiconductor Equipment Manufacturing and Materials Worldwide pro­
gram (SEMM) fab database. The database reflects the 1996 fab survey 
results. 

Dataquest has also changed the analysis resulting from the fab database. 
Now listed is each fab line's silicon area capacity by it feature size capabil­
ity. Subtotals include each company's (or incorporated joint venture's) 
capability, and totals include the entire industry's silicon processing capa­
bility. Also listed are prominent delays and cancellations. 

As a courtesy, we have also included the tables from the previous report 
for your reference in Appendix A. 

I 
DSDR-WW-MS-96Q4 ©1997 Dataquest 61 
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Table 7-1 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Asia Semicon­
ductor Mfg. 
Co. (ASMQ 

Head-
quiifets 
Country 

Taiwan 

Fib 
Name 

Fabl 

O t y 

SdencE 
Park 

Asia Semiconductor Mfg. Co. (ASMC) Total 

Fujilsu 

Fujilsu 

Fujitsu 

Fujilsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu ToUl 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

No. 1 

No. 3 

No. 2 

No. 4-1 

Phase 1 

No. 3 
Phase 1 

No. 3 
Phase 2 

Phase 2 

No. 4-2 

No. 2 

Fab 2 

Gresham 

Isawa-Cun 

Kuwana-
Gun 

Isawa-Gun 

Newton 
Aydiffe 

Kuwana-
Gun 

Kuwana-
Gun 

Newton 
Ajrdiffe 

Isawa-Gun 

Greshatn 

Newton 
Aydiffe 

Fiefectare 

HsinChu 

Oregon 

Iwate 

Mie 

Iwate 

England 

Mie 

Mie 

England 

Iwate 

Oregon 

England 

Country 

Taiwan 

U.S. 

Japan 

Japan 

Japan 

U.K. 

Japan 

Japan 

U.K. 

Japan 

U.S. 

U.K. 

Froduds 

Foundry 
DRAM 

4Mb 
DRAM 

4Mb 
DRAM 
SRAM 
ROM 
MPU 

Logic 
Arrays 
4Mb 
DRAM 

16Mb 
DRAM 
SGRAM 

4Mb 
16Mb 
DRAM 

4Mb 
16Mb 
DRAM 
SRAM 
MPU 

16Mb 
64Mb 
DRAM 

4Mb 
DRAM 

16Mb 
DRAM 

64Mb 
DRAM 

16Mb 
64Mb 
DRAM 

Initial 
Production 

Date 

199B 

1982 

1987 

1987 

1990/Q4 

1991 

1992 

1994 

1995 

1996 

1998 

1999 

Maximum 
Monthly 

SUrts 

30,000 

17,000 

50,000 

1D,D00 

ZO.DOD 

5,600 

15,000 

500 

14,000 

25,000 

10,000 

15,000 

Maximum 
Diameter 

(mm) 

2(10 

150 

150 

150 

ISO 

150 

ISO 

200 

150 

200 

200 

200 

Minimum 
Line 

Width 
(Mlcions) 

D,3S 

0.65 

0.8 

0.8 

0.42 

.0.S 

0.5 

0.25 

0.5 

0.3 

0.25 

0.25 

Maximum S 

>O.Bm 

Can­
celled 

-
-

-

-

-

-

-

-

On Hold 

-

0.6 

3 

8 

1 

1,3 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

HitacM 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Ht^dii 

Head-
qua i ten 
Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Fab 
Name 

Dl 

Nl-1 

R&D 2 

Chitose 
1-lF 

K « F 

Chitose 
1-2F 

U2 

D3 

K2-1F 

E2 

D4/D5 

N2-1 

City 

Mobara-
Shi 

Hitachi-
naka-Shl 

Kodaira-
Shl 

Chitose-
Shi 

Naka-
koma-
Gun 

Chltose-
Shi 

Irving 

Mobara-
Shl 

Naka-
koma-
Gun 

Landshut 

Ome-Shi 

Hitachi-
naka-Shl 

Prefecture 

Chiba 

Ibaraki 

Tokyo 

Hokkaido 

Yamanashi 

Hokkaido 

Texas 

Chiba 

Yamanashi 

Bavaria 

Tokyo 

Ibaraki 

Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S. 

Japan 

Japan 

Germany 

Japan 

Japan 

Products 

1Mb 4Mb 
DRAM 
LCD 
Driver 

1Mb 4Mb 
DRAM 

MPU 
SRAM 
DRAM 
Arrays 
CBIC 

4Mb 
DRAM 
MCU 

4Mb 
DRAM 
1Mb 
SRAM 
EPROM 

4Mb 
DRAM 
MCU 

1Mb 4Mb 
DRAM 
256Kb 
SRAM 
MPU 

4Mb 
DRAM 

4Mb 
DRAM 
SRAM 
MCU 

16Mb 
DRAM 

64Mb 
DRAM 
64Mb 
Flash 
ASIC 

16Mb 
DRAM 

Initial 
Production 

Date 

19S2 

1983 

198S 

1988 

1989 

1990 

1990 

1990 

1990 

1993 

1994 

1994/Q4 

Maximum 
Monthly 

Starts 

25^00 

^5Jm 

zjm 

15,000 

10,000 

15,000 

16,500 

15,000 

25,000 

16,000 

5,000 

10,000 

Maximum 
Diameter 

(mm) 

125 

150 

150 

150 

150 

ISO 

150 

150 

150 

200 

200 

200 

Minimum 
Line 

Width 
(Microns) 

1.3 

0.8 

0.5 

0.8 

0.8 

0.8 

0.8 

0.8 

2 

0.35 

0.35 

0.35 

Maximum 

>0.8m 0 

306.8 

- 2 

2 

1 

- 2 

2 

2 

441.8 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

HKachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Head­
quarters 
Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Hitachi I ^ 

Hitachi/LG Japan 

Hltachl/LG Total 

Hitachi/ 
Nippon Steel 
Semicandtic-
tor 

Japan 

Fab 
Name 

K2-2F 

T3 

N2/3F 

N2-2 

Chitose2 

N3/2F 

Tampins 

City 

Naka-
koma-
Gun 

Takasaki-
Shi 

Hitachl-
naka-Shi 

Hilachi-
naka-Shi 

Chitose-
Shi 

Hltachi-
naka-Shi 

Kulim 

Singapore 

Hitachi/Nippon Steel Semiconductor Total 

Hjfundal 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

MOS Fab 
1-A 

MOS Fab 
2-A 

MOS Fab 
3 

MOS 
R t D 

MOS Fab 
2-B 

Fab 4 

Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Ichon 

Prefecture 

Yamanashi 

Gurmw 

Ibaraki 

Ibaraki 

Hokkaido 

Ibaraki 

Kyoungki-
Do 

Kyoungki-
Do 

Kyoungki-
Do 

Kyoungki-
Do 

Kyoungki-
Do 

Kyoungki-
Do 

Cottntiy 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Malaysia 

Sin­
gapore 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

Producb 

16Mb 
DRAM 

16Mb 
DRAM 

16Mb 
64Mb 
DRAM 

16Mb 
64Mb 
DRAM 

64Mb 
DRAM 

64Mb 
DRAM 

64Mb 
256Mb 
DRAM 

64Mb 
DRAM 

256K 
DRAM 
SRAM 

1Mb 4Mb 
DRAM 

4Mb 
DRAM 

DRAM 

4Mb 
DRAM 

4Mb 
16Mb 
DRAM 

Initial 
Production 

Date 

1995 

1995 

1996 

1996 

1998 

1998 

1988 

1998 

1985 

1986 

1989 

1989 

1992 

1993 

Maximum 
Monthly 

Starts 

10,000 

10,000 

15,000 

10,000 

10,000 

10,000 

30,000 

20,000 

15,000 

15,000 

20,000 

3,000 

20,000 

10,000 

Maximum 
Diameter 

(mm) 

200 

200 

200 

200 

200 

200 

200 

200 

125 

150 

150 

150 

150 

200 

Minimum 
Line 

Width 
(Microns) 

05 

0.5 

0.35 

035 

0.35 

0.35 

0.35 

0.3 

1 

0.65 

0.5 

0.25 

0.5 

0.35 

Maximum 

> 0.8m 0. 

. — 

" 

-

-

748.6 1,5 

Still under Ne 

-

. 
184.1 

- 2 

-
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Company 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Head-
quartets 
Country 

Korea 

Korea 

Korea 

Korea 

Hyundai ToUl 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBMMicro-
electrorucs 

IBM Microelec­
tronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

IBM Micro­
electronics 

U£. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

U.S. 

Fab 
Name 

Fab 5 

Fab 6 

Fab 7 

Oregcm 
Fab 

Bldg. 970 

Bldg. 963 

Bldg. 973 

AMF 

IBM Microelectronics Total 

IBM/Philips 

IBM/Fhillpa 

US. 

Total 

City 

Iciicm 

Ichon 

Ichon 

Eugene 

Essex 
Junction 

Corbeil-
Essotmes 

Essex 
Junciicm 

Essex 
Juncticm 

Yasu-Gun 

Corbeil-
Essonnes 

Corbeil-
Essormes 

Sindelfln-
gen 

Bcjeblingen 

Prefecture 

Kyoungki-
Do 

Kyoungki-
Do 

Kyoungki-
Do 

Oregon 

Vermont 

Vermont 

Vermont 

Shiga 

Country 

Korea 

Korea 

Korea 

U,S. 

U.S. 

France 

U.S. 

U.S. 

Japan 

France 

France 

Germany 

Germany 

Products 

16Mb 
64Mb 
DRAM 

64Mb 
DRAM 

16Mb 
64Mb 
DRAM 

16Mb 
64Mb 
DRAM 

64Mb 
DRAM 
MPU 
Multi­
media 
ICs 

1Mb 
DRAM 

4Mb 
DRAM 
MPU 

16Mb 
DRAM 

64Mb 
DRAM 
pDSP 

64Mb 
DRAM 

DRAM 
SRAM 

DRAM 
SRAM 
DSP 
MPU 
Custom 

4Mb 
DRAM 

Initial 
Production 

Date 

1994 

1996 

1997 

1998 

1988 

1989 

1989/Q4 

1989/Q4 

1990 

1997 

1989 

Maximum 
Monthly 

Starts 

25,000 

30,000 

30,000 

30,000 

24,000 

7,000 

16,000 

20,000 

15,000 

15,000 

25,000 

25,000 

20,000 

Maximum 
Diameter 

(mm) 

200 

200 

200 

200 

200 

200 

125 

200 

200 

200 

125 

125 

200 

Minimum 
Line 

Width 
(Microns) 

0.35 

0.35 

0.35 

0.25 

0.35 

0.8 

0.5 

0.5 

0.35 

0.2 

1 

1,5 

0.8 

Maximum 

>O.Sm 

• ~ 

-

' 

' 

1S4.1 

-

' 

-

-

3068 

306.8 

613.6 

-

-

0 

2 

2 

2 

6 

6 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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IBM/Slcmen 

IBM/Toshiba 

IBMn~ashib 

KTI Semiccm-
ductor 

KTI Semicon-
ductor 

H d d -
qu altera 
Country 

U.S. 

B Total 

U.S. 

I Total 

U.S./ 
Japan 

U.S./ 
Japan 

Fab 
Name 

ACL 

Fabl 

Fab 2 

KTI SentlmniiiiclDi Total 

LG Semi con 

LGSemicDn 

LG Semicon 

LGSemictm 

LG Semicon 

LC Scmiixjn 

Korea 

Korea 

Knrca 

Kcin:^ 

Korea 

Korea 

LG Semicon Total 

Matsushita 

MalsuEbita 

Japan 

Japan 

CI Phase 
1 

CI Phase 
2 

C2 Phase 
1 

C2 Phase 
2 

CI Phase 
3 

G2 

Kyoto 
R t D 

S/CR6 

City 

Corbeil-
Essonnes 

Manassas 

Nishiwaki-
Shi 

Nishiwaki-
Shi 

Chongju-
a t y 

Chongju-
Cily 

Chongju-
a t y 

Chongju-
a t y 

Chongju-
City 

Gumi-City 

Kyoto-Shi 

Kadoma-
Shi 

PzefectUTE 

Virginia 

Hyogo 

Hyogo 

Chung-
cheong-
buk-do 

Chung-
cheong-
buk-do 

Chung-
cheong-
buk-do 

Chung-
dieong-
buk-do 

Chung-
cheong-
buk-do 

Kyeong-
sansbuk-
do 

Niigata 

Osaka 

County 

France 

U.S. 

Japan 

Japan 

Korea 

Korea 

Korea 

Korea 

Korea 

Korea 

Japan 

Japan 

Prodttcts 

16Mb 
64Mb 
DRAM 

64Mb 
DRAM 

16Mb 
DRAM 
ASIC 

16Mb 
64Mb 
DRAM 
ASIC 

1Mb 4Mb 
DRAM 

4Mb 
DRAM 

16Mb 
DRAM 

16Mb 
DRAM 

16Mb 
64Mb 
DRAM 

64Mb 
DRAM 

DRAM 

16Mb 
DRAM 
64-bit 
MPU 
64Mb 
DRAM 

Initial 
Production 

Date 

1991 

1997/Q4 

1992/Q4 

1997 

1990 

1991 

1993 

1995 

1997 

1997 

1991 

1991 

Maximum 
Monthly 

Starts 

30,000 

28,000 

10,000 

5,500 

30,000 

30,000 

15,000 

25,000 

30,000 

30.000 

500 

500 

Maximum 
Diameter 

(mm) 

200 

200 

200 

200 

ISO 

ISO 

200 

200 

200 

200 

200 

150 

Minimum 
Line 

Width 
(Microns) 

0.35 

0.25 

0.5 

0.35 

0.5 

DJ5 

0.3S 

D.3S 

0.35 

0.35 

0.25 

0.35 

Maximum 

> 0.8m 0. 

, 
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" 

-
~ 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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>3 

mm 
^Ib^iivBii!^--

Matsushita 

Matsiuhita 

Matsushita 

MatsushJlai 

Head-
quarteis 
Country 

Japan 

Japan 

Japan 

Japan 

Japan 

MatlUjhlta Total 

Micron 
TEchnology 

Micron 
Technology 

Micron 
Technology 

U.S. 

U.S. 

U.S. 

Fab 
Name 

F a b C 

FabC 

FabB 

FabD 

FabD 

Fab 3 

F a b l 

Fab 2 

Mkion Technology Total 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Japan 

Japan 

Japan 

B 

TAl 

CHy 

Piiyallup 

Tonanii-
Shl 

Tonami-
Shi 

Tonami-
Shi 

Puyallup 

Boise 

Boise 

Boise 

Saijo-Shi 

Kami-Gun 

North 
Durham 

Prefecture 

Washing­
ton 

Toyama 

Toyama 

Toyama 

Washing­
ton 

Idaho 

Idaho 

Idaho 

Ehime 

Kochi 

North 
Carolina 

Country 

U.S. 

Japan 

Japan 

Japan 

U.S. 

U.S. 

U.S. 

U.S. 

Japan 

Japan 

U.S. 

Products 

1Mb 4Mb 
DRAM 
4-bif 
8-bit 
MCU 

16Mb 
DRAM 

16Mb 
DRAM 
16-bit 
MCU 

16Mb 
64Mb 
DRAM 

DRAM 
Logic 

1Mb 4Mb 
16Mb 
DRAM 

4Mb 
16Mb 
DRAM 
VRAM 
SRAM 

4Mb 
16Mb 
DRAM 
VRAM 
SRAM 

DRAM 
MCU 

4Mb 
DRAM 
1Mb 
SRAM 
ASSP 

1Mb 4Mb 
DRAM 

Initial 
Production 

Date 

1992 

1996 

1996 

1997 

1998/Q3 

1991 

1996/Q4 

1996/Q4 

1984 

1990 

1990/Q4 

Maximum 
Monthly 

Starts 

21,000 

10,000 

20,000 

10,000 

20,000 

20,000 

18,000 

10,000 

39,000 

30,000 

9,000 

Maximum 
Diameter 

(mm) 

ISO 

200 

150 

2D0 

20D 

200 

200 

W: 

125 

ISO 

150 

Minimum 
Line 

Width 
(Microns) 

0.6 

0.35 

0.35 

0,36 

0.25 

0.35 

0.35 

MS-. 

0.9 

0.7 

0.5 

Maximum 

>0.8m 0. 

.-, 

478.6 

5 

CO 
CO 
~J 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 
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Company 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Head-
qua Ttera 
Coantty 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Mlfsubliht Total 

Mosd Vitfillc 

Mosel Vitelic 

Mosel Vitelic 

Taiwan 

Taiwan 

Taiwan 

MasclVitElicToHl 

Motorola/ 
Siemens 

US. 

Motorola/Siemens Tata] 

Man Ya Tedi-
nology 

Taiwan 

Fab 
Name 

ULSI 

5a2B 

D-IF 

D-lF-2 

SAIF 

F a b l A 

Fab IB 

Fab 2 

MOS18 

F a b l 

Nan Yi Technology Total 

City 

Itami-Shi 

Saijo-Shi 

Kikuchi-
Gun 

Kikuchi-
Gun 

Sdence 
Park 

Saijo-Shi 

Alsdorf 

Sdence 
Park 

Sdence 
Park 

Sdence 
Park 

Richmond 

Tao Yuan 

Prefecture 

Hyogo 

Ehime 

Kuma-
moto 

Kuma-
ITVOtO 

Hsin(3TU 

Ehime 

HsinChu 

HsinChu 

HsinChu 

Virginia 

Coontiy 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Japan 

Germany 

Taiwan 

Taiwan 

Taiwan 

U.S. 

Taiwan 

FiDducts 

16Mb 
64Mb 
256Mb 
DRAM 
ASIC 
Rash 

64Mb 
DRAM 
EDRA 
M 

16Mb 
DRAM 

16Mb 
DRAM 

16Mb 
DRAM 

64Mb 
DRAM 
EDRA 
M 

4Mb 
16Mb 
DRAM 

DRAM 
VRAM 

DRAM 
VRAM 

16Mb 
64Mb 
DRAM 
SRAM 

64Mb 
256Mb 
DRAM 

16Mb 
64Mb 
DRAM 

Initial 
Production 

Date 

1993 

1993 

1994 

1996 

1996 

1997 

1997/Q3 

1995 

1995/C24 

1997/Q3 

1998/Q3 

1996/Q3 

Maximum 
Monthly 

SUrls 

10,000 

• 1*tnw, 

10,000 

15,000 

11000 

15,000 

7,000 

15,000 

15,000 

20,000 

25,O0D 

30.000 

Maximum 
Diameter 

(mm) 

200 

200 

200 

200 

200 

200 

200 

150 

150 

200 

200 

200 

Minimum 
Une 

Width 
(Microns) 

0.2 

0.4 

0.35 

0.35 

0.35 

0.3 

D,35 

0.45 

0.34 

0.35 

0.18 

0.45 

Maximum 

>O.Bm 

-

-

-

-

-

- • 

478.6 

-

-

-

-
~ 

-

0. 

5 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
(O 
(O 

^ 

cu 
•3 
r\3 

CO 
(O 

CompSEPQ^ 

KHC 

NEC 

Ni;C 

NEC 

NEC 

NEC 

NEC 

NTC 

NEC 

NEC 

Head­
quarters 
Country 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Fab 
Name 

Dif-5 

Dif-3 

K-Line 

Dif-6 

1 Phase 

Dif-1 

Dif-7 

G-1 

Dif-1 

M-Line 

City 

Kiunamoto 
-Shi 

Otsu-Shi 

Roseville 

Kumamoto 
-Shi 

Livingston 

Asa-Gun 

Kumamoto 
-Shi 

Sagami-
hara-Shi 

Higashi 
Hiroshi 
ma-Shi 

Eloseville 

Ptcfechire 

Kuma­
moto 

Shiga 

California 

Kmna-
moto 

Scotland 

Yamagu-
chi 

Kuma­
moto 

Kanagawa 

Hiroshima 

California 

Country 

Japan 

Japan 

U.S. 

Japan 

U.K. 

Japan 

Japan 

Japan 

Japan 

U.S. 

Products 

Logic 
DRAM 
MCU 

SEIAM 
4Mb 
DRAM 
Micro 
ASIC 

DRAM 
ASIC 
MCU 

1Mb 
DRAM 
MPU 
MCU 
Arrays 

DRAM 
SRAM 
MPU 

4Mb 
DRAM 
1Mb 
SRAM 
MPU 
FLASH 

MCU 
4Mb 
DRAM 
ASIC 

16Mb 
DRAM 
ASIC 
MPU 
4Mb 
ROM 

4Mb 
DRAM 
SRAM 
MPU 
4Mb 
ROM 

16Mb 
DRAM 

Initial 
Production 

Date 

1978 

1983 

1984 

1987 

1987 

1988 

1988 

1988 

1990/Q4 

1991 

Maximum 
Monthly 

Starts 

20,000 

17,000 

25,000 

30,000 

25,000 

45,000 

30,000 

10,000 

30,000 

35,000 

Maximum 
Diameter 

(mm) 

125 

ISO 

125 

150 

ISO 

150 

ISO 

150 

m 

150 

Minimum 
Line 

Width 
(Microns) 

1.2 

1 

1 

1 

0.5 

0.8 

0^ 

0^ 

0,6 

05 

Maximum 

>0.8m 

245.4 

300,4 

306.8 

5311 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CO 

1=1 
K. 
cu 

CD 
C/I 

DJ 

•3 
^̂  
-vl 
CO 
CO 

Company 

NEC 

NBC 

m^ 

NEC 

NBC 

NEC 

NEC Total 

Nippon Sted 
Semicon­
ductor 

Nippon Steel 
Semiconduc­
tor 

Nippon Steel 
Semiconduc­
tor 

Nippon Steel 
Semicon­
ductor 

Nippon Steel 
Semicon­
ductor 

Heid-
qu i t to s 
Caunby 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Fab 
Name 

Dif-2 
(Bldg. 
C) 

Dif-8-1 

Dif-2 

2 Phase 

G-Line 

M2 

M3 

Electron­
ics Lab 

N l 

City 

Asa-Gun 

Kumamoto 
-Shi 

Higashi 
Hiroshi 
ma-Shi 

Livingston 

Roseville 

Beijing 

Tateyama-
Shi 

Tateyama-
Shi 

Sagami-
hara-Shl 

Tateyama-
Shi 

Tateyama-
Shi 

Prefeftore 

Yamagu-
chi 

Kuma­
moto 

Hiroshima 

Scotland 

California 

Chiba 

Chiba 

Kanagawa 

Chiba 

Chiba 

Countfy 

Japan 

Japan 

Japan 

U.K. 

U.S. 

China 

Japan 

Japan 

Japan 

Japan 

Japan 

Products 

4Mb 
16Mb 
DRAM 
ASIC 

16Mb 
DRAM 
4Mb 
SRAM 
RISC 
ASIC 

16Mb 
64Mb 
DRAM 
ASIC 
RISC 

16Mb 
64Mb 
DRAM 

64Mb 
256Mb 
DRAM 

MCU 
Logic 
4Mb 
DRAM 
ASIC 

1Mb 4Mb 
DRAM 
Flash 
Logic 

4Mb 
16Mb 
DRAM 

ASIC 
16Mb 
64Mb 
DRAM 

16Mb 
DRAM 

16Mb 
DRAM 

InltUl 
Production 

Date 

1993 

1994 

1996 

1996/Q4 

1998 

2000 

1988 

1990 

1991/Q4 

1996/Q3 

1997 

Maximum 
Monthly 

Starts 

45,000 

60,000 

33,000 

20,000 

20,(K)0 

5,000 

12,000 

20,000 

500 

15,000 

10,000 

Maximum 
Diameter 

(mm) 

150 

300 

^ 

200 

200 

150 

150 

ISO 

150 

200 

200 

Minimum 
Line 

Width 
(Microns) 

0.5 

0,35 

m 

0.35 

0.25 

0.7 

M-

0.5 

035 

fl^ 

Maximum 

> 0.8m 

~ 

On Hold 

1,382.8 1 

Status Unkno 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Head-
quartets Fab 
Country Name City PrefectutE Conittry Products 

Maximum 

Minimum 
Initial Maximum Maximum Line 

Production Monthly Diameter Width 
Date Starts (mm) (Microns) >0.8m 

@ 
CO 
CO 
•vl 

o K. cu 

CD 
c/> 

Dl 
•3 
^̂  
•vl 
CO 
CO 
•vl 

Nippon Steel Semiconductor Total 

Oki Japan M3 

Old Japan SI 

Old 

Oki 

Oki 

Oki 

Japan V3 

Japan M2 

Japan Ul 

Japan S2 

Oki Total 

Powerchip Japan/ Fab 1 
(Hitegroup) Tai­

wan 

Powerchip (Elitegroup) Total 

Samsung Korea Fab 3 

Samsung Korea Fab 4 

Miyazaki-
Gun 

Kurokawa-
Gun 

Hadiicjji-
Shi 

Miyazaki-
Gun 

Hadiioji-
Shi 

Kurokawa-
Gun 

Science 
Park 

Kiheung-
Up 

Kiheung-
Up 

Miyazaki 

Miyagi 

Tokyo 

Miyazaki 

Tokyo 

Miyagi 

HsinChu 

Kyungki-
Do 

Kyungki-
Do 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Taiwan 

Korea 

Korea 

4Mb 
16Mb 
DRAM 

4Mb 
DRAM 
VRAM 
1Mb 
SRAM 
16Mb 
MROM 

16Mb 
64Mb 
DRAM 
Micro 
Gate 
Array 

1Mb 
DRAM 
256Kb 
SRAM 
4Mb 
MROM 

64Mb 
256Mb 
DRAM 
Micro 
Logic 

16Mb 
64Mb 
DRAM 

16Mb 
DRAM 

1Mb 
DRAM 
SRAM 

4Mb 
DRAM 
SRAM 

1967 30,000 

1981 30,000 

150 

150 

0.4 

0.5 

1989 2,000 iMi' &S~ 

1991 60,000 125 0.8 

1992 1,000 ISP,: 0,3 

1996 15,000 200 0,3 

1996/Q3 25,000 200 0.4 

1988/Q3 35,000 ISO OB 

1990 35,000 ISO 0.5 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Company 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

Head-
qua iteES 
Country 

Korea 

Korea 

Korea 

Korea 

Korea 

Samsung Total 

Sanyo 

Sanyo 

Sanyo Total 

Sharp 

Sharp 

Sharp Total 

Siemens 

Siemens 

Siemens 

Japan 

Japan 

Japan 

Japan 

Germany 

Germany 

Germany 

Pab 
Name 

Fab 5 

Fab 6 

Fab 7 

Fab 8 

A l 

C 2 

Factory 2 

Factory 4 

H15, 
H16, 
H17 

SIMEC 
(Lines 1 
and 2) 

City 

Kiheung-
Up 

Kiheung-
Up 

Kiheung-
Up 

Kiheung-
Up 

Austin 

Ojiya-Shi 

Ojiya-Shi 

Fukuyama 
-Shi 

Fukuyama 
-Shi 

Regens-
burg 

Dresden 

Newcastle-
upon-
Tyne 

Prefecture 

Kyungki-
Do 

Kyungki-
Do 

Kyungki-
Do 

Kyimgki-
Do 

Texas 

Niigata 

Niigata 

Hiroshima 

Hiroshima 

Bavaria 

Saxonia 

England 

Coanlty 

Korea 

Korea 

Korea 

Korea 

U.S. 

Japan 

Japan 

Japan 

Japan 

Germany 

Germany 

U.K. 

Products 

16Mb 
DRAM 

16Mb 
64Mb 
DRAM 

16Mb 
64Mb 
DRAM 

64Mb 
DRAM 

64Mb 
DRAM 

1Mb 4Mb 
DRAM 
4-bit 
8-bit 
MCU 
DSP 

DRAM 

16Mb 
MROM 
DRAM 
SRAM 

Flash 
64Mb 
DRAM 

4Mb 
DRAM 
ASIC 
ASSP 
1Mb 
DRAM 
ASIC 

16Mb 
64Mb 
DRAM 

DRAM 

Initial 
Production 

Date 

1993 

1995 

1996 

1997 

1998 

1985 

1994 

1989 

1998 

1986/Q3 

1996/Q3 

1997/03 

Maximum 
Monthly 

SUrts 

25,DD0 

30,B0O 

20,000 

25,000 

25,(X]0 

35,0)0 

25,000 

40,000 

16,000 

46,600 

30,000 

18,000 

Maximum 
Diameter 

(mm) 

!00 

200 

200 

200 

200 

:125 

150 

150 

200 

ISO 

200 

200 

Minimum 
Une 

Width 
(Microns) 

0.5 

0.35 

035 

0.3 

0.3 

0.8 

0.85 

0.6 

0.25 

0.35 

0.25 

025 

Maximum 

> O.Bm 

-

~ 

^ 

. ^ • 

-

441.8 

441.8 

~ 

-

• -.a-
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Complny 

Head-
qiucteis 
Country 

Siemens Todl 

Taiwan Semi-
mnductor 
\(fg. Co. 
fllSMq 

Taiwan Semi-
conductor 
Mfg. Co. 
fISMC) 

Taiwan Semi­
conductor 
Mfg. Co. 
f l S M q 

Taiwan/ 
Neth­
erlands 

Taiwan/ 
Neth­
erlands 

Taiwan/ 
Neth­
erlands 

Taiwan SemlimnditctDi 

Tech Semicon­
ductor 

Tech Semicon-
ductor 

Sin­
gapore 
/US. 

Sin­
gapore 
/U.S. 

Fab 
Name 

Fab 3 

Fab 4 

Fab 6 

City 

Science 
Park 

Sdenoe 
Park 

Camas 

Mfg. Co, (TSMO ToUl 

Fabl 

Fab 2 

Tech SeRtkonductotTuti] 

Tcxss 
Inetmments 

Texas 
Instniments 

Texas 
Instruments 

Texas 
Instruments 

Texas 
Instlumenta 

\2S. 

MS. 

L'.S. 

U-S, 

US. 

AMOS 
Phase! 

DMOSS 
Phase 1 

AMOS 
Phase 2 

EJMOSS 
Phase 2 

Miho6 

Singapore 

Singapore 

Avezzano 

Dallas 

Avezzano 

Dallas 

Inashlki-
Gun 

PiefechiTe 

Hsin Chu 

HsinChu 

Washing­
ton 

AQ 

Texas 

AQ 

Texas 

Ibaragi 

Country 

Taiwan 

Taiwan 

U.S. 

Sin­
gapore 

Sin­
gapore 

Italy 

U.S. 

Italy 

U.S. 

Japan 

Ptaducfs 

DRAM 
SRAM 
ROM 
Logic 
Custom 

Logic 
Custom 
MPU 
Mem­
ory 
64Mb 
DRAM 

DRAM 
SRAM 
Mixed 
Signal 
ASIC 

16Mb 
DRAM 

16Mb 
DRAM 

4Mb 
16Mb 
DRAM 
4Mb 
Hash 

16Mb 
DRAM 

16Mb 
DRAM 

64Mb 
256Mb 
DRAM 

1Mb 4Mb 
DRAM 
ASSP 
MPU 

Initial 
Production 

Date 

1995 

1996/Q4 

1998 

1993/Q3 

1996/Q3 

1990 

1995 

1996 

1997 

Maximum 
Monthly 

Starts 

30,000 

25,000 

30,000 

12,000 

25,000 

22,000 

16,000 

20,000 

16,000 

15,000 

Maximum 
Diameter 

(mm) 

2D0 

aoD 

200 

200 

200 

200 

200 

200 

200 

150 

Minimum 
Line 

Width 
(Microns) 

D.3S 

0.35 

0.25 

0.5 

0.35 

0.25 

0.5 

0.25 

0.35 

0.8 

Maximum 

>0.8m 

-

-

-

* 

' • 

^ 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

@ 
CO 
CO 
~ J 

a 
Si cu 

CD 
C/l 

c = 
DJ 

•3 
r>o 
•vl 

Company 

Toshiba 

Toshiba 

fsaO^-

WSBk: 

Head­
quarter 
Country 

Japan 

Japan 

Jnpan 

]l^B^' 

Toshiba Total 

Twirstar Semi-
cond uctor 

Japan/ 
US. 

Fab 
Name 

Y-Cubed, 
No. 1-
Mod2 

Y-Cubed, 
No. 2 

Adv. 
Micro-
elec­
tronic 
Ctr. 

S teps 

Twinstar 

Twinstai Semlconductoi Total 

Vanguard 
International 

Vanguard 
International 

Vanguard 
International 

Vanguard 
International 

Taiwan 

Taiwan 

Taiwan 

Taiwan 

F a b l 

Fab lA 

Fab IB 

Fab 2 

Vanguard International Total 

City 

Yokkaichi-
Shi 

Yokkaichi-
Shi 

Isogo 

Kitakami-
Shi 

Richard­
son 

Science 
Park 

Science 
Park 

Science 
Park 

Science 
Park 

Pisfectute 

Mie 

Mie 

Yokohama 

Iwate 

Texas 

HsinChu 

HsinChu 

HsinChu 

HsinChu 

Country 

Japan 

Japan 

Japan 

Japan 

U.S. 

Taiwan 

Taiwan 

Taiwan 

Taiwan 

Products 

4Mb 
16Mb 
DRAM 

16Mb 
DRAM 
64Mb 
DRAM 
256Mb 
DRAM 

256Mb 
1Gb 
DRAM 
Flash 
ASIC 

16Mb 
64Mb 
DRAM 
Logic 

16Mb 
64Mb 
DRAM 

4Mb 
DRAM 

4Mb 
16Mb 
DRAM 

16Mb 
DRAM 

4Mb 
DRAM 
16Mb 
DRAM 
1Mb 
Sync 
SRAM 

Initial 
Fmductian 

Date 

1994 

1996/Q3 

1997 

1997 

1996/Q3 

1991 

1995/Q3 

1997 

1998 

Maximum 
Monthly 

Sbtts 

25,000 

28,000 

1,800 

30,000 

15,000 

4,000 

16,000 

16,000 

40,000 

Maximum 
Diameter 

(mm) 

2D0 

ZOO 

200 

200 

200 

150 

200 

200 

200 

Minimum 
Line 

Width 
(Microns) 

0.35 

0.35 

^^ 

0J5 

OJ 

0.5 

0.35 

0.35 

0.18 

Maximum S 

>0.8m 

39Z7 

-
-

~ 

On Hold 

On Hold 

:* 

0. 

CO 
CO 
-Nl 
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Table 7-1 (Continued) 
DRAM Capacity by Feature Capability (Millions of Square Millimeters) 

Q>mpany 

Winbond 

Winbond 

Head-
qnarteis 
Country 

Taiwan 

Taiwan 

Winbond Total 

Total 

Fab 
Name 

Fab 2 

Fab 4 

City 

Science 
Park 

Science 
Park 

Ptefectnre 

HsinChu 

HsinQiu 

Country 

Taiwan 

Taiwan 

Products 

DRAM 

DRAM 

Initial 
Production 

Date 

1992/Q4 

1997/Q3 

Maximum 
Monthly 

Starts 

35,000 

15,000 

Maximum 
Diameter 

(mm) 

150 

200 

Minimum 
Line 

Width 
(Microns) 

0.5 

0.35 

Maximum S 

0 
> O.Bm 0.6 

-

On Hold 

-
4,374.7 8,34 

Source: Dataquest (Oecember 1996) 
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Chapter 8 

Definitions 
Demand: The number of shipments of a product that Dataquest estimates 
to be sustainable in a market at the price forecast by Dataquest for that 
time. If the price were lower, demand would increase. If the price were 
higher, demand would decrease. Demand is used to determine whether 
the market is undersupplied or oversupplied. 

Deskside PC: PCs designed to stand vertically beside or underneath a 
user's desk. The primary design distinguishes a deskside from a desktop 
unit in that the deskside unit keeps a sideways orientation and that drive 
bays usually remain horizontal when the central processor (CPU) is 
placed on the floor. 

Desktop PC: All systems not otherwise classified into categories of desk­
side computers or portable computers. They are PCs intended for use on a 
user's desktop or work surface and are not designed to be moved readily 
from place to place. Models switchable between desktop and deskside are 
included in the desktop category. 

Digital phone answering machine: Telephone answering machines for 
individual telephone lines using MOS memory technology for outgoing 
message storage, incoming message storage, or both. 

Facsimile: A machine that scans and encodes a document into electrical 
signals, transmits these electrical signals over a telephone/data line, then 
reconstructs the signals to print an exact duplicate of the original docu­
ment on paper at tihe receiving end (generically called a fax). 

Game: Video game and CD-ROM players are microprocessor-based 
devices that are handheld or console-based and play video games housed 
on cartridges or CD-ROMs. 

Industrial board: A controller board, usually based on an x86 processor, 
that is used in embedded industrial control and medical applications. 
These boards are not officially counted by Dataquest, and the numbers 
used in this survey are estimates based on processor shipment numbers, 
secondary sources, and primary inputs from industrial board producers. 

Laptop PC: Systems that meet all criteria for a transportable personal com­
puter but are smaller and lighter. The system is completely self-contained 
and can be carried as a single unit, which includes a keyboard, a display, 
mass storage, and main system unit. It is also distinguished from a trans­
portable by its case design, which is t)^ically a clamshell. System weight 
is usually less than 15 pounds. Its power source is either AC or DC. This 
category is now included under "transportable PC." 

Mainframe computer: A general-purpose information system with a start­
ing price range of $100,000 or more. CPU bit width ranges from 32 to 64 
bits. Physical environment can be either with or without special environ­
mental controls and requires full-time support by professional computer 
systems support staff. Number of concurrent users is upward of 100. 

DSDR-WW-I\/IS-96Q4 ©1997 Dataquest 77 



78 DRAM Supply and Demand Quarterly Statistics 

Dataquest views a mainframe system shipment as the CPU, the basic stor­
age configuration (not including direct-access storage devices), the native 
operating system (the system must be bootable), and the operator's con­
sole. Dataquest does not routinely count upgrades unless the system 
footprint changes. 

Midrange computer: The midrange product category includes all systems 
that fall between workstations and mainframes. These are multiuser sys­
tems that may or may not run proprietary operating systems. Midrange 
products have a wide price range, from as low as $10,000 to more than 
$1 million. Dataquest has included microcomputers, minicomputers, and 
superminicomputers in this product segment in the past. With the evolu­
tion of client/server computing and the systems that define this para­
digm, traditional midrange product categories are becoming obsolete. 
Hewlett-Packard's HP 9000 and HP 3000, Digital Equipment Corpora­
tion's VAX systems, and the IBM AS/400 line are joined by the dedicated 
server products from suppliers such as Auspex Systems Inc., NetFrame 
Systems Inc., and Tricord Systems Inc. to make up the midrange product 
category. Office systems, proprietary turnkey computing solutions com­
mon in Japan, are also included in the midrange category. Systems 
designed as servers from workstation suppliers are also included here. 

Network hub/router: A shared media hub is a LAN device that connects 
multiple PCs through one single node on a network, allowing central con­
trol for different optional functionalities such as wide area network 
(WAN) connectivity, multiple media support, multiple technology sup­
port, and network management. A router is a class of network controller 
that determines the best routing for data transmission between a transmit­
ter (sender) and a receiver. Routers operate at Layer 3 of the ISOSI model. 

Notebook PC: Systems that meet all criteria for a laptop DC personal com­
puter but are smaller and lighter. The case style typically measures 8.5 x 11 
inches or A4 size. Weight typically is less than 8 pounds with the battery. 

Notepad: A subcategory of the subnotebook product type distinguished 
by a pen-based operating system and a pen rather than a keyboard as a 
primary input device. 

Oversupply: An indication of an oversupplied market is low prices and 
growing inventories. 

Page printer: A printer that prints one page at a time. 

Set-top box: Digital cable converter boxes that sit on top of TVs and act as 
converter devices for digital information over cable television (CATV), 
telephone, or wireless networks to television sets. These boxes contain a 
general-purpose microprocessor or a high-powered digital signal proces­
sor capable of digital transmission, reception, and decompression. 

Storage: A collective term for computer hard disk drives and CD-ROMs, 
where DRAM is often used as a cache memory. Since static random access 
memory (SRAM) is sometimes used in place of DRAM, the DRAM 
consumption for this category appears unusually low to account for lim­
ited DRAM penetration into this equipment segment. 
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Subnotebook PC: Systems that meet all the criteria for a notebook PC but 
are lighter and do not have an internal floppy disk drive. They typically 
weigh 4 pounds or less. This segment corresponds to the "ultraportable" 
category in the newly resegmented PC forecast produced by Dataquest's 
Computer Systems and Peripherals group. 

Supercomputer: A high-performance computer designed for numerically 
intensive applications. The current price ranges from about $100,000 to $20 
million. It is a system priced at more than $2 million, mainly used for 
batch applications, scientific, engineering, and other computation-ori­
ented problems, or other very heavy, numerically intensive applications. 
Supercomputers require special environmental controls and cooling tech­
niques. Performance speeds range upward from 50 mflops. 

Tablet PC: A subcategory of the notebook product type, the tablet is dis­
tinguished by a pen-based operating system that uses a pen, rather than a 
keyboard, as a primary input device. 

Transportable PC: Systems that meet all other personal computer criteria 
but are designed to be easily moved from place to place. The case style 
may be identified as a lunch box, and the system is completely self-
contained and can be carried as a single unit, which includes a keyboard, a 
display, mass storage, and the main system unit. Its primary source of 
power is AC power. Its typical weight is 18 to 20 pounds. This segment 
corresponds to the "other mobile" category in the newly resegmented PC 
forecast produced by Dataquest's Computers and Peripherals group. 

Undersupply: An indication of an undersupplied market is long lead-
times, high prices, and product allocation. 

Upgrade motherboard: An entire PC motherboard that can be retrofitted 
into an existing PC chassis in the installed base of PCs. Dataquest does not 
count these boards as PCs in PC statistics. These numbers are based in part 
on Dataquest MPU shipments and analyst estimates of upgrade activity. 

Workstation: Dataquest classifies workstations by a composite of features, 
including their hardware and software. Workstations are typically based 
on reduced-instruction-set computing (RISC) processor architecture with 
a high-performance bus structure, graphics, and operating system. In gen­
eral, a workstation must come standard with integrated floating-point 
processing, integrated networking, and a 32-bit multitasking operating 
system, as weU as offer a configuration that has high-resolution graphics 
capabilities (typically 1-megapixel display). We do not determine a work­
station architecture by its usage (that is, single-user, server, or multiuser). 
Instead, computers are classified by the primary market for which they 
are designed. 
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Worldwide DRAM Fabs 
Tables A-1 through A-4 are the tables presented in the previous report 
PSDR-MS-96Q3). 

I 

DSDR-WW-MS-96Q4 ©1997 Dataqu est 81 



82 •RAM Supply and Demand Quarterly Statistics 

ID 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

RegJDn 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

Japan 

Europe 

Cacnpany 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/Tobu 
Semicon­
ductor 

Hitachi 

Hitachi 

Hitachi 

Hitachi/TI 

Ficfecture 

Hokkaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibaraki 

Ibaraki 

Ibaraki 

Tokyo 

Yamanashi 

Yamanashl 

Yamanashi 

Landshut 

Irving 

Irving 

Dallas 

Hitachi Total 

IBM 

IBM 

Shiga 

Sindelfingen 

Fab 

Chitose 1 

Chitose 2 

D4/D5 

N-2 
Phase 1 

N2-2 

Nl-1 

Nl-2 

R&D 2 

Imasuwa 

K-2 

No. K4-3 

NA 

E2 

U l 

Phase 2 

NA 

NA 

NA 

Year of 
Initial 

Production 

1988 

1998 

1994 

1994/Q4 

1996 

1983 

1988 

1990 

1990 

1990 

1989 

1990 

1992 

1989 

1993 

1996 

1990 

1989 

Products 

1MSRAM,4M 
DRAM,MPU 

64MDRAM 

64MDRAM 

16MDRAM 

16M/64M 
DRAM 

1M/4MDRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4MSRAM, 
16MPtoto-
DRAM 

4M/16M 
DRAM 

4M DRAM, 
IMSRAM 
EPROM 

4M, 16M 
DRAMIM 
SRAM 

MPUMCU 
256KSRAM 
1/4MDRAM 

CBIC16M 
DRAM4M 
SRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

Geometry 
(Mknjns) 

0.8 

0.35 

0.35 

0.5 

0.35 

0.8 

0.8 

0.5 

0.6 

0.5 

0.8 

0.6 

0.5 

OS 

0.6 

:0.35 

0.6 

O.B 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

10,000 

3,000 

10,000 

20,000 

15,000 

20,000 

4,000 

25,000 

4,000 

10,000 

17,000 

16,000 

16,000 

5,000 

250,000 

6,000 

20,000 

Wafer 
Size 

(Inches) 

6 

8 

8 

8 

8 

6 

6 

6 

6 

8 

6 

6 

8 

8 

8 

8 

8 

8 

Current 
Wafer 
Starts 

15,000 

15,000 

8,000 

15,000 

20,000 

4,000 

25,000 

3,000 

10,000 

17,000 

8,000 

16,000 

5,000 

211,000 

5,200 

Ratio 
4M 
(%) 
20 

25 

40 

40 

50 

50 

0 

50 

35 

40 

60 

60 

50 

Ratio 
16M 
(%) 

40 

35 

10 

50 

40 

50 

0 

0 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

to 
CO 

o 

Dl 

•5 

CO 
CO 

Region 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Europe 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A. 

Company 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM/Siemens 

IBM Total 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Matsushitii 

Prefecture 

Corbeil-
Essonnes 

East FisWdll 

Essex Junction 

Essex Junction 

Manassas 

Essex Junction 

Corbeil-
Essonnes 

Kyoto 

Toyama 

Toyama 

Tonami 

Puyallup 

Matsushita Total 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Ehlme 

Ehlme 

Ehlme 

Osaka 

Kumamoto 

Kochi 

Alsodorf 

MltBObbhl ToUl 

Fab 

NA 

NA 

Bldg. 970 

BIdg. 973 

VHSIC 

Bldg. 963 

ACL 

LAB 

Fabl 

FabC-2 

Fab 2 

NA 

D-IF 

SA2A 

SA2B 

ULSI 

TAl 

NA 

NA 

Year of 
Initial 

Frodnction 

1989 

-
1988 

1989 

1989 

1989 

1992 

1994 

1994 

1990 

1996 

1991 

1996 

1991 

1994 

1993 

1996/Q2 

1990 

1990 

1997 

Pioducfs 

IMDRAM 

NA 

16M DRAM 

16M DRAM 

Memory, 
MPU, ASIC, 
MIL 

IMDRAM 

16M DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM, 
MCU, ASIC 

4M/16M/64M 
DRAM, 
SRAM 

16MDRAM, 
ASIC 

1M/4M 
DRAM, 
MCU, Gate 
Arrays 

64MDRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
IMSRAM 

1M/4MDRAM 

16M DRAM 

Geometry 
(Microns) 

08 

0.5 

0.8 

1 

0.4 

0.35 

0.5 

0.5 

0.35 

0.8 

0.35 

0.5 

0.5 

0.35 

0.35 

0.7 

0.9 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

7,000 

20,000 

24,000 

20,000 

1,600 

16,000 

16,100 

130,700 

1,000 

20,000 

24,000 

20,000 

15,000 

80,000 

20,000 

20,000 

16,000 

10,000 

15,000 

30,000 

7,800 

7,000 

125,800 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

5 

8 

8 

8 

6 

6 

8 

6 

8 

6 

8 

8 

8 

6 

5 

8 

Current 
Wafer 
SUrts 

15,000 

24,000 

12,000 

56,200 

1,000 

10,000 

12,000 

23,000 

-

20,000 

13,000 

5,000 

30,000 

7,800 

75,800 

Ratio 
4M 
(%) 

50 

45 

45 

0 

25 

25 

60 

0 

Ratio 
16M 
(%) 

60 

60 

50 

40 

50 

50 

60 

70 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 
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Region 

japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

Europe 

U.S.A. 

U.S.A. 

Japan 

Japan 

Japan 

Company 

NEC 

NEC 

NTC 

NTC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NECTotal 

Nittetsu Semi­
conductor 

Nittetsu Semi­
conductor 

Nittetsu Semi­
conductor 

Prefertnre 

Hiroshima 

Hiroshima 

Kanagawa 

Kumamoto 

Kumamoto 

Kumamoto 

Yamaguchi 

Yamaguchi 

Livingston, 
West 
Lotliian 

Livingston, 
West 
Lothian 

Livingston, 
West 
Lothian 

RosevillE 

Roseville 

Chiba 

Chiba 

Chiba 

Fib 

Dif-1 

Dif-2 

G-1 

Dif-7 

Dif-8 

Dif-8-2 

Dif-1 

Dif2 

Phase 1 

Phase 2 

Phase 3 

M-Ljne 

M-lJne 2 

M l 

M2 

M3 

Nittetsu Semiconductor Total 

Year of 
Initial 

Production 

1990 

1995 

1988 

1988 

1994/Q4 

1998 

1988 

1993 

1987 

1991 

1997/Ql 

1991 

1994 

1985 

1988 

1990 

Products 

4M DRAM, 
SRAM, 
MPU,4M 
ROM 

16M DRAM, 
ASIC, RISC 

4M DRAM, 
ASIC, MPU, 
4MROM 

MCU,4M 
DRAM, ASIC 

16M DRAM, 
4MSRAM, 
RISC MPU 

64M/256M 
DRAM 

4M/16M 
DRAM 

16M/4M 
DRAM 

4M/16M 
DRAM 

4M DRAM, 
256KSRAM, 
MPR, MPU 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

IM DRAM, 
8-bit MPU, 
ASIC, Linear 

IMDRAM, 
2M/4M/8M 
Flash 

4MDRAM 

Geoinctiy 
(MJimns) 

0.6 

0.3S 

0.8 

0.S 

0,35 

0.25 

0.8 

0.5 

0.7 

0.35 

0.35 

0.5 

0.5 

1 

M': 

05 

Maximum 
Monthly 

Wafer 
Capacity 

30,000 

10,000 

10,000 

30,000 

15,000 

30,000 

45,000 

45,000 

25,000 

10,000 

10,000 

13,000 

17,000 

290,000 

20,000 

15,000 

15,000 

50,000 

Wafer 
Size 

(Inches) 

6 

8 

6 

6 

8 

8 

6 

6 

5 

6 

8 

6 

6 

5 

6 

6 

Current 
Wafer 
Starts 

30,000 

5,000 

10,000 

30,000 

12,000 

30,000 

12,800 

20,000 

22,000 

171,800 

20,000 

15,000 

35,000 

Ratio 
4M 
(%) 
50 

0 

30 

20 

40 

40 

40 

0 

80 

20 

80 

Ratio 
16M 
(%) 

10 

70 

0 

45 

45 

75 

10 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 
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Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Japan 

Japan 

Japan 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Compiny 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki 

Oki Total 

Tohoku Seml-
conductor 

Tohoku Scrm-
CDnductar 

Tohoku Semi-
cnndurtot 

Motorola 

FTcfecture 

Miyagi 

Miyagi 

Miyagi 

Miyazaki 

Miyazaki 

Miyazaki 

Tokyo 

Tualatin 

Miyagii 

Miyagi 

Miyagi 

East Kilbii^: 

MotDiola Total* 

Toshiba 

Tashiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toiihiba 

KanagBwa 

Kanagawa 

Mie 

Mie 

Mic 

Oita 

Oita 

Fab 

NA 

SI 

S2 

Ml 

M2 

M3' 

V-1 

NA 

Stepl 

Step 2 

Step 3 

MOS9 

FabB 

ULSI LAB 

Y-Cubed, 
No. 1 

Y-Cubed, 
No. 2 

NA 

C-Cubed, 
No. 1 

C-Cubed, 
No. 2 

Year of 
Inltul 

Productloii 

1989 

1990 

1995 

1988 

1984 

1991 

1979 

1994 

1988 

1991 

1995 

1990 

1990 

1993 

1993 

1996/Q4 

1996/Q4 

1986 

1987 

Piuducts 

Gate Arrays, 
IM DRAM, 
VRAM, Logic 

4MD1AM, 
VRAM,1M 
SRAM 

16M/64,M 
DRAM 

DRAM, 
SRAM, Gale 
Arrays, MPU 

DRAM. 
EliPROM, 
ASIQ SRAM 

ft1/16M 
DRAM, 90K 
Gate Arrays 

AH (Trial) 

ASIC DRAM 

IMDRAM, 
M C U , M P U , 

SRAM 

4MDRAM 

16M/64M 
DRAM 

SRAM,1M 
DRAM, MPU 

4M/16M 
DRAM 

64MDRAM 

4M/16M 
DRAM 

64MDRAM 

64MDRAM 

MCU, ROM, 
RAM 

MCU, ROM, 
RAM 

Geometry 
(Micmns) 

0 8 

0.4S 

0.35 

1.5 

o.e 

0.45 

1 

0.8 

0.35 

0.8 

0.5 

0.35 

0.5 

0.35 

0.35 

0.8 

0.8 

Maximum 
Monthly 

Wafer 
Cipjtclty 

20,000 

30,000 

15,000 

30,000 

20,000 

30,000 

50,000 

15,000 

210,000 

7,500 

20,000 

15,000 

22,000 

64,500 

1,300 

3,000 

9,000 

25,000 

40,000 

33,000 

3Z000 

Wafer 
Size 

(Inches) 

(, 

6 

8 

4 

5 

6 

3 

6 

6 

6 

8 

6 

8 

8 

8 

8 

8 

5 

5 

Current 
Wafer 
Starts 

1,000 

25,000 

" 

28,000 

27,000 

81,000 

20,000 

20,000 

1,300 

9,000 

Ratio 
4M 
(%) 

55 

« 

75 

100 

40 

35 

Ratio 
16M 

(•/.) 

20 

^ 

50 

55 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
CO 
CO 
•vl 

o 

cu 

CO 
CO 
•v j 

Region 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Europe 

Europe 

Japan 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

Toshiba 

'i^ashJbB 

Toshibii 

Prefecture 

Oite 

Oiia 

Oita 

TbihibiTDtil 

Tl 

TI 

Tl 

TI/Aoer 

TI/Aoa-

TI/ACET 

TI 

TI 

KnSemlcDnr 
ductor 

TITotrf 

Micron 

Micnsn 

Micron 

Dallas 

Dallas 

Dallas 

HsinQiu 

Hsin Diu 

HsinQiu 

Av^czarp 

Avezzann 

Hyogo 

Idaho 

Idaho 

Idaho 

Micron Total 

Hyundai 

Hjmndai 

Hyundai 

Ichun, 
Kyungki-Do 

Ichun, 
Kyungki-Do 

Ichun, 
Kyungki-Do 

Fab 

C-Cubed, 
No. 3 

C-Cubed, 
No. 4 

C-Cubed, 
No. 5 

DMOS 4.1 

DMOS5 
Phase 1 

DMOS 5 
Phase 2 

Fabl-A 

Fab 2 

Fabl 
Module 
B 

AMOS 

Phase 2 

Fabl 

Fabl 

Fab 2 

Fab 3 

MOSFab 
I-A 

MOSFab 
II 

MOSFab 
III 

Year of 
Initial 

Production 

1987 

1991 

1996 
Planned 

1985 

1995/Q3 

1997 

1991 

1994 

1995/Q3 

1991 

1996 

1992 

1981 

-

1991 

1984 

1985 

1991 

Products 

RAM 

RAM 

256KSRAM, 
16M DRAM, 
Logic, ASSP 

16MDRAM 

64M, 256M 
DRAM 

4MDRAM 

16MDRAM 

16/64MDRAM 

4MDRAM, 
ASSP, CBIC 

16MDRAM 

4M/16M 
DRAM, ASIC 

256K/1M 
DRAM, 
256KSRAM 

4M/16M 
DRAM 

1M/4MDRAM 

256K DRAM, 
64KSRAM, 
ASIC 

1M/4MDRAM 

4MDRAM 

Geometry 
(Micnns) 

B.7 

0.5 

0.35 

0.6 

0.5 

0.35 

0.6 

0.8 

0.5 

0.5 

0.5 

0.5 

1.2 

0.5 

0.8 

1.2 

0.8 

0.6 

Maximum 
Monthly 

Wafer 
Capacity 

60,000 

40,000 

20,000 

263,300 

29,200 

16,000 

16,000 

17,000 

9,000 

9,000 

13,500 

20,000 

11,000 

140,700 

32,000 

14,400 

20,000 

66,400 

15,000 

25,000 

20,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

6 

8 

8 

6 

8 

8 

6 

8 

8 

6 

6 

6 

5 

6 

6 

Current 
Wafer 
Starts 

50,000 

37,000 

97,300 

15,000 

-

-

12,000 

8,000 

13,500 

4B,500 

3^000 

14,400 

46,400 

25,000 

Ratio 
4M 
(%) 
60 

60 

60 

90 

80 

58 

70 

95 

70 

90 

Ratio 
16M 
(%) 
30 

30 

40 

80 

80 

15 

30 

30 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
U3 
CO 
•>J 

% 

tu 

•3 
^̂  
•vl CO 
CO 
-Nl 

Hcf(IDII 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Coinpiny 

Hyundai 

Hyundai 

Hyundai 

Piefectnie 

Ichun, 
Kyimgld-Do 

Ichun, 
Kyungki-Do 

Ichun, 
Kyungld-Do 

Hyundai Totil 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

Kiheung-Up, 
Kyungki-Do 

Kiheung-Up, 
Kyungki-Do 

Kiheung-Up, 
Kyungki-E>o 

Kihcung-Up, 
Kyung)d-Do 

Kiheung-Up, 
Kyungki-Do 

Samsung Total 

LG Semlcon 

LGSemicon 

IJG Semicon 

LGSemicon 

LGSemicon 

t;^Dng]u-Qty, 
Choongbuk 

Chongju-Qty, 
Choongbuk 

Chongju-Qty, 
Choongbuk 

ChoTTgju-City, 
Choongbuk 

Gumi 

LG Semicon Total 

Mosel Vitelic 

MOSGI Vitelic 

Morel Vitelic 

HsinChu 

Hsin Ch\j 

HsinChu 

Moscl Vitelic Total 

Tech SemicDn-
ductor 

Tech Semicon­
ductor 

Woodlands 

Woodlandf 

Tech SenticondudDi Total 

Fab 

MOSE2 
(Fab 5) 

MOSEl 
(Fab 4) 

MOSES 

Fab 4 

Fab 3 

Fab 5 

Fab 6 

Fab 7 

CI, 
Phase 1 

CI, 
Phase 2 

CI, 
Phase 3 

C2. 
Phase 1 

C2, 
P h a s e ! 

Fabl-A 

Fab 1-B 

Fab 2 

F a b l 

Fab 2 

Year of 
Initial 

Ptoductlon 

1995 

1994 

1998 

1990 

1988 

1993 

1995/Ql 

1996 

1990 

1991 

1997 

1993 

1996 

1995 

1994/Q4 

1996/Ql 

1993 

1996 

Products 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
SRAM 

IMDRAM, 
SRAM, 
VRAM, ROM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

16/64MDRAM 

4M/16M 
DRAM 

16MDRAM 

4MDRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

4Mb/16Mb 
DRAM 

16Mb/64Mb 
DRAM 

Geometry 
(Mlcninit) 

0.35 

0.5 

0.35 

0.6 

0.8 

0.5 

0.35 

0.35 

0.8 

0.7 

0.35 

0.5 

0.5 

0.5 

0,5 

0.5 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

30,000 

20,000 

20,000 

130,000 

35,000 

35,000 

25,000 

30,000 

25,000 

150,000 

30,000 

30,000 

30,000 

20,000 

20,000 

130,000 

15,000 

15,000 

15,000 

45,000 

12,000 

10,000 

22,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

6 

6 

8 

8 

8 

6 

6 

8 

8 

8 

6 

8 

8 

8 

8 

Current 
Wafer 
Starts 

20,000 

8,000 

20,000 

73,000 

30,000 

35,000 

25,000 

10,000 

100,000 

30,000 

30,000 

30,000 

90,000 

5,000 

5,000 

10,500 

10300 

Ratio 
4M 
(%) 

20 

80 

50 

10 

0 

40 

75 

20 

100 

50 

Ratio 
16M 
(%) 

80 

65 

75 

90 

50 

40 
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Table A-1 (Continued) 
Worldwide DRAM Fabs, Midyear 1995 

@ 
CO 
CO 
^J 
o 
Dl 

Reginn 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

Vanguard 

Vanguard 

Vanguard 

Fiefectiue 

HsinChu 

H s i n Q m 

Hsin Chu 

V i n ^ a r d Total 

Americas Companies 

European Companies 

Japanese Compatiies 

Asia/Padfic CompaTTies 

Korean CompaniES 

'I'aiwan Companies 

Rest of Asia/Pacific Companies 

Worldwide Companies 

Fab 

F a b l A 

Fab IB 

Fab 2 

Yeatof 
Initial 

Production 

1995/Ql 

1996/Q2 

1997/Q2 

Products 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.5 

0.35 

D.35 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

15,000 

15,000 

45,000 

402,300 

65,000 

1,415,200 

522,000 

410,000 

90,000 

22,000 

2,404,500 

Wafer 
Size 

(Inches) 

8 

8 

8 

Current 
Wafer 
surfs 

4,000 

4,000 

171,100 

28,000 

791,400 

282,500 

263,000 

9,000 

10,500 

1,273,000 

Ratio 
4M 
(%) 

Ratio 
16M 
(%) 

80 

'Tohoku Semiconductor production is split 50-50 between Tosliiba and IVIotorota. 
NA = Not available 
Source: Dataquest (October 1996) 

Dl 
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Table A-2 
Worldwide DRAM Fabs, Year-End 1995 

CO 
I 

CO 
en 
O 

@ 
CO 
CO 
•vl 
o 
K. 
Dl 

(U 
>3 
^̂  
•v j 

He^on 

Europe 

Europe 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

Company 

Siemens 

Siemens 

Siemens 

Ptefecftiik 

Dresden 

Siemens Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Akiru 

Iwate 

Iwate 

Iwate 

Mie 

Mie 

Mie 

Newton 
Aycliffe 

Newton 
Aydiffe 

Gresham 

Gresham 

Total 

Fab 

Mega 1 

Regens-
burg 

Akiru 
R t D 
Center 

No. 3 

No. 4 

N o 4-2 

No. 2 

N o 3 
Phase 2 

N o 3 
Phase 1 

Phase 1 

Phase 2 

No. 1 

N o 2-2 

Yeatof 
Initial 

Production 

1987 

1994 

1995 

1996 

1987 

1990 

1995/Q4 

1987 

1994 

1992 

1991 

1994 

1990 

1997 

Products 

1M/4M 
DRAM 

16MDRAM 

64MDRAM 

256M 
DRAM 

1M/4M/ 
16M 
DRAM 
SRAM 
ROM 

4M/16M 
DRAM, 
Flash, 
SRAM, 
ASIC 

16MDRAM 

Logic, Gate 
Arrays, 
4M 
DRAM 

4M/16M 
DRAM, 
SRAM, 
MPU 

16MDRAM 

4M/16M 
DRAM, 
ASIC 

16MDRAM 

1M,4M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.6 

0.5 

0.35 

0.35 

0.8 

0 5 

0.35 

0.8 

0.25 

0.5 

0.8 

0.5 

0.8 

0.32 

Maximum 
Monthly 

Wafer 
Capacity 

28,000 

5,000 

8,000 

41,000 

3,000 

25,000 

30,000 

20,000 

10,000 

500 

15,000 

10,000 

15,000 

13,000 

10,000 

151,500 

Wafer 
Size 

(Inches) 

6 

8 

S 

8 

6 

6 

8 

6 

B 

6 

6 

6 

6 

8 

Current 
Wafer 
Starts 

28,000 

2A,DD0 

30,000 

5,000 

1,000 

10,000 

10,000 

10,000 

13,000 

79,000 

Ratio 
4M(%) 

40 

w 

4D 

30 

20 

60 

40 

45 

Ratio 
16M (%) 

40 

20 

70 

0 

50 

0 

40 

4 

CO 
CO 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

I 
CO 
OS 

@ 
( D 
U3 
-vl 
1=1 
K. 
cu 

CD 
C/> 

D l 
•2 
NS 

CO 
CO 
-vl 

Regloii 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

U.S.A. 

U.S.A. 

Company 

Hitachi 

Hilachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/ 
Tobu 
Semicon­
ductor 

Hitachi 

Hitachi 

Twinstar 

Ptefecture 

Chiba 

Gunma 

Hokkaido 

Hokkaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibaraki 

Tokyo 

Yamanashi 

Yamanashi 

Landshut 

Irving 

Dallas 

Hitachi Total 

Fab 

D3 

NA 

Chitose2 

Chitosel 

CHI-
TOSE3 

D4/D5 

N-2 
Phase 1 

Nl-1 

R&D 2 

Imasuwa 

K-2-2F 

NA 

E2 

Phase 2 

Twinstar 

Year of 
Initial 

Production 

1990 

1995 

1990 

1988 

1998 

1994 

1994/Q4 

1983 

1990 

1990 

1990 

1990 

1992 

1993 

1996 

Products 

4M/16M 
DRAM 

16Mb 
DRAM 

4MDRAM, 
IM 
SRAM, 
EEPROM, 
ROM 

IMSRAM, 
4M 
DRAM, 
MPU 

64MDRAM 

64MDRAM 

16MDRAM 

1M/4M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4M 
SRAM, 
16M 
ProtD-
DRAM 

4M/16M 
DRAM 

16Mb 
DRAM 

CBIC16M 
DRAM 
4MSRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.8 

0.8 

0.8 

0.8 

0.35 

0.35 

0.5 

0.8 

0.5 

0.6 

0.5 

0.6 

0.5 

0.6 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

20,000 

15,000 

15,000 

10,000 

3,000 

20,000 

15,000 

4,000 

25,000 

4,000 

17,000 

16,000 

5,000 

15,000 

199,000 

Wafer 
Size 

(Inches) 

6 

6 

6 

6 

8 

8 

8 

6 

6 

6 

8 

6 

8 

8 

8 

Current 
Wafer 
Starts 

15,000 

20,000 

15,000 

15,000 

-
15,000 

15,000 

4,000 

25,000 

10,000 

17,000 

12,000 

10,000 

15,000 

188,000 

RZUD 

lMt%) 

50 

10 

10 

20 

25 

40 

50 

20 

20 

30 

Ratili 
1 E M ( ^ 

40 

40 

10 

50 

50 

50 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

@ 
CO 
CO 
-si 
a 
K. 
Dl 

Dl 
•3 

Re^Dti 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Europe 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Company 

IBM 

B M 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM/ 
Stemenfi 

Prefecture 

Shiga 

SindelfiTi-
gen 

CoTbdI-
E^sonnes 

East 
Flshkfll 

Essex 
Junction 

Essex 
Junction 

Manassas 

Essex 
Jtmcdon 

Carbei!-
Essonnes 

IBMTolal 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Kyoto 

Toyama 

Toyama 

Tonami 

Puyallup 

Matsushita Total 

fab 

NA 

NA 

NA 

NA 

Bldg. 970 

Bldg. 973 

VHSIC 

Bldg. 963 

ACL 

LAB 

F a b l 

FabC-2 

Fab 2 

NA 

Year of 
Initial 

Ptoductlon 

1990 

1989 

1989 

-

1988 

1989 

1989 

1989 

1992 

1992 

1994 

1990 

1996 

1991 

Products 

4M/16M 
DRAM 

4M/16M 
DRAM 

IMDRAM 

NA 

16MDRAM 

16MDRAM 

Memory, 
MPU, 
ASIC, 
MIL 

IMDRAM 

16M DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM, 
MCU, 
ASIC 

4M/16M/ 
64M 
DRAM, 
SRAM 

16M 
DRAM, 
ASIC 

1M/4M 
DRAM, 
MCU, 
Gate 
Arrays 

Geometry 
(Microns) 

0.6 

0.8 

-

0.8 

-

0.5 

0.8 

1 

0.4 

0.35 

0.5 

0.5 

0.35 

0.8 

Maximum 
Monthly 

Wafer 
Capacity 

6,000 

20,000 

7,000 

20,000 

24,000 

20,000 

1,600 

16,000 

16,100 

130,700 

1,000 

20,000 

24,000 

20,000 

15,000 

B0,000 

Wafer 
Size 

(Inches) 

B 

8 

8 

8 

8 

8 

5 

8 

8 

8 

6 

6 

8 

6 

Current 
Wafer 
Starts 

3dG 

15,000 

24,000 

1^000 

8,000 

59;200 

10,000 

15,000 

15,000 

40,000 

Ratio 
4M(%) 

30 

30 

50 

30 

45 

^ 

aatio 
IfiM (%) 

40 

20 

60 

60 

50 

50 

60 

4 

CO 
CO 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

@ 
to 
to 
-vl 

cu 
I - l -
Dl 

Dl 
«3 
rsD 

CO 
CO 
•v l 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A, 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Calnpatiy 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Prefectnre 

Ehime 

Ehime 

Ehime 

Osaka 

Kumamoto 

Kochl 

Alsodorf 

Mitsubishi Total 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

Hiroshima 

Hiroshima 

Kumamoto 

Kumamoto 

Kumamoto 

Yamaguchi 

Fab 

KD-1 

SA2A 

SA2B 

U 

KD-1-2 

TAl 

NA 

NA 

Dif-1 

Dif-2 

Dif-7 

Dif-8 

Dif-8-2 

Dif-1 

Year of 
InitUI 

Fmductlon 

1995 

1991 

1994 

1993 

1996 

1990 

1990 

1998 

1990 

1996 

1988 

1994 

1998 

1988 

Products 

16Mb/ 
64Mb 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
IMSRAM 

1M/4M 
DRAM 

64Mb 
DRAM 

4MDRAM, 
SRAM, 
MPU, 4M 
ROM 

16M 
DRAM, 
ASIC 
RISC 

MCU, 4M 
DRAM, 
ASIC 

16M 
DRAM, 
4M 
SRAM, 
RISC 
MPU 

64M/256M 
DRAM 

4Mb 
DRAM 
1Mb 
SRAM 
MPU 

Geometry 
(Mictons) 

0.40 

0.40 

0.40 

0.35 

0.35 

0.60 

0.60 

0.35 

0.6 

0.35 

0.8 

0.35 

0,25 

0.50 

Maximum 
Monthly 

Wafer 
Capacity 

20,000 

15,000 

17,000 

3,000 

15,000 

33,000 

7,800 

7,000 

117,800 

30,000 

10,000 

30,000 

15,000 

30,000 

30,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

8 

8 

6 

6 

8 

6 

8 

6 

8 

8 

6 

Current 
Wafer 
Starts 

10,000 

15,000 

15,000 

1,000 

7,000 

30,000 

7,800 

-

85,800 

30,000 

8,000 

30,000 

15,000 

30,000 

Ratio 
4M(%) 

30 

20 

15 

60 

0 

40 

20 

Ratio 
16M (%) 

50 

60 

75 

70 

M 

80 

70 

04 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

CO 
at 
o 
•t^ 

© 
CO 
CO 
~«J 

a 
K. 
cu 

cu 
•3 
^̂  
-vl 

CO 
CO 
-vl 

Regioa 

Japan 

Europe 

Europe 

U,S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Campiiny 

NEC 

NEC 

NEC 

NEC 

Frefectiue 

Yamagudii 

Living­
ston, 
West 
Lothian 

Living­
ston, 
VVesl 
Lothian 

Roseville 

NGCnit i ) 

NIHctsu 
SemicDn-
duclDr 

Chiba 

Fab 

Dif-2 

Phase 2 

Phases 

M-Line 

M3 

NittetSQ Semlcondudat Total 

Oki 

OW 

Old 

Oki 

Oki 

Miyagi 

Miyagi 

Miyazakt 

Miyazaki 

Miyazaki 

Oki Total 

SI 

S2 

Ml 

M2 

M3 

Year of 
Initial 

Fniductlon 

1993 

1991 

1997/Ql 

1991 

1990 

1990 

1996 

1981 

1984 

1991 

Products 

16Mb 
DRAM 
4Mb 
DRAM 

4M DRAM, 
256K 
SRAM, 
MPR, 
MPU 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

4M DRAM, 
VRAM, 
IMSRAM 

16Mb 
DRAM 

DRAM, 
SRAM, 
Gate 
Arrays, 
MPU 

DRAM, 
EEPROM, 
ASIC, 

SRAM 

4M/16M 
DRAM, 
90KGate 
Arrays 

CcDmetry 
(Micnms) 

0.50 

0.5 

0.35 

0.5 

0.5 

0.50 

0.30 

1.50 

0.8 

0.4 

Maximum 
Monthly 

Wafer 
Capacity 

45,000 

25,000 

10,000 

35,000 

260,000 

15,000 

15,000 

30,000 

15,000 

50,000 

60,000 

30,000 

185,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

6 

6 

6 

8 

4 

5 

6 

Current 
Wafer 
SUrts 

12,800 

10,000 

15,000 

150,800 

15.000 

15,000 

25,000 

5,000 

28,000 

27,000 

85,000 

Ratio 
4M(%) 

8G 

20 

70 

50 

&. 

65 

Ratio 
16M (%) 

75 

20 

M' 

30 

4 



GO 
C J 

CO 
I 

CO 

en 

Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

@ 
( O 
CO 
-v l 

D l 
i-i-

cu 

Dl 

•5 
t \3 
•v l 

CO 
CO 
•v l 

Region 

Japan 

Japan 

Japan 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U5.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Compiny 

Tohoku 
Semicon­
ductor 

Tohoku 
Semicon­
ductor 

Tohoku 
Semicon­
ductor 

Motorola 

Fiefectuie 

Miyagi 

Miyagi 

Miyagi 

East 
Kilbride 

Motorola Total* 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Kar\agawa 

Mie 

Mie 

Mie 

Oita 

Oita 

Toshiba Total 

TI 

TI 

TI 

Tl/Acer 

TI/Acer 

TI/Acer 

Dallas 

Dallas 

Dallas 

Hs inOiu 

HsinChu 

HsinChu 

Fab 

Step l 

Step 2 

Step 3 

MOS9 

Bldg 108 
D-2 

Y-Cubed, 
N o . l , 
Mod­
ule 2 

Y-Cubed, 
No. 1, 
Mod­
ule 2 

Y-Cubed, 
No. 2 

C-Cubed, 
No. 3 

C-Cubed, 
No. 4 

DMOS4.1 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Fabl-A 

Fabl-B 

Fab 2 

Year of 
Initial 

Production 

1988 

1991 

1995 

1990 

1990 

1993 

1994 

1996/Q4 

1987 

1991 

1985 

1995/Q3 

1997 

1991 

1995/3Q 

1997 

Products 

IMDRAM, 
MCU, 
MPU, 
SRAM 

4MDRAM 

16M/64M 
DRAM 

SRAM, IM 
DRAM, 
MPU 

16Mb 
DRAM 

4M/16M 
DRAM 

64MDRAM 

64MDRAM 

DRAM 

4Mb, 16Mb 
DRAM 

4M,16M 

16MDRAM 

64M, 256M 
DRAM 

4MDRAM 

16/64Mb 
DRAM 

16MDRAM 

Geometry 
(Microns) 

1 

0.8 

0.35 

0.8 

0.5 

0.5 

0.35 

0.35 

0.7 

0.5 

0.6 

0.5 

0.35 

0.45 

0.45 

0.35 

Maximum 
Monthly 

Wafer 
Capaciiy 

7,500 

20,000 

15,000 

22,000 

64,500 

1,300 

20,000 

20,000 

40,000 

20,000 

25,000 

126,300 

29,200 

16,000 

16,000 

20,000 

15,000 

20,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

6 

8 

8 

8 

8 

6 

6 

6 

8 

8 

6 

8 

8 

Current 
Wafer 
Starts 

20,000 

5,000 

' 

25,000 

1,300 

9,000 

50,000 

37,000 

97,300 

15,000 

12,000 

20,000 

10,000 

Ratio 
4M (•/•) 

100 

25 

10 

55 

55 

0.75 

40 

90 

55 

Ratio 
16M(%) 

mr 

65 

80 

35 

35 

0.25 

60 

80 

45 

4M 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 
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Rcgiiiin 

Asia/ 
Pacific 

Europe 

Europe 

Japan 

Japan 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Companj 

TI/Acer 

TI 

TI 

KTI 
Semicon 
ductor 

KTI 
Semicon 
ductor 

TIToUl 

Micron 

Micron 

PrefectdTe 

HsinChu 

Avezzano 

Avezzano 

Hyogo 

Hyogo 

Idaho 

Idaho 

Micron Total 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyunda 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Total 

Fib 

FAB2B 

AMOS 

Phase 2 

F a b l 

Fab 2 

Fab 2 

Fab 3 

MOSFab 
I-A 

MOSFab 
II 

MOSFab 
III 

MOSE2 
(Fab 5) 

MOSEl 
(Fab 4) 

MOSE3 

Year of 
Initial 

Production 

1998 

1991 

1996 

1992 

1997 

1991 

1984 

1985 

1991 

1995 

1994 

1998 

Products 

16/64M 
DRAM 

4M DRAM, 
ASSP, 
CBIC 

16MDRAM 

4M/16M 
DRAM, 
ASIC 

16Mb 
DRAM 

4M DRAM, 
256K 
SRAM, 
VRAM 

4M/16M 
DRAM 

256K 
DRAM, 
64K 
SRAM, 
ASIC 

1M/4M 
DRAM 

4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0,3 

05 

0.5 

0.5 

0.35 

0.5 

0.5 

1.2 

0.8 

0.6 

0.35 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

20,000 

13,500 

20,000 

11,000 

15,000 

195,700 

14,400 

40,000 

54,400 

15,000 

25,000 

20,000 

25,000 

10,000 

20,(«)0 

115,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

8 

S 

6 

6 

5 

6 

6 

8 

8 

8 

Current 
Wafer 
SUris 

13,500 

10,000 

9,000 

89,500 

32,000 

30,000 

62,000 

25,000 

20,000 

15,000 

20,000 

80,000 

Ratio 
4M (%) 

0.75 

0.4 

95 

80 

70 

90 

in 

Ratio 
l eM (%) 

0.25 

0.6 

85 

US) 

80 

80 

Y 
4M 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 
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CO 
CO 
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Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Padflc 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Padfic 

Company 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

Frefecture 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Samsung Total 

LG 
Semicon 

LG 
Semicon 

LG 
Semicon 

LG 
Semicon 

LG 
Semicon 

Chongju-
a t y , 
Choong-
buk 

Chongju-
Qty, 
Choong-
buk 

Chongju-
Qty, 
Choong-
buk 

Chongju-
City, 
Choong-
buk 

Gumi 

LG Semicon Total 

Mosel 
Vitelic 

Mosel 
Vitelic 

HsinChu 

Hsin Chu 

Fib 

Fab 4 

Fab 3 

Fab 5 

Fab 6 

Fab 7 

CI, 
Phase 1 

CI, 
Phase 2 

CI, 
Phases 

C2, 
Phase 1 

C2, 
Phase 2 

F a b l 

Fab 2 

Year of 
InitUI 

Production 

1990 

1988 

1993 

1995/Ql 

1996 

1990 

1991 

1997 

1993 

1996 

1995 

1996/Q4 

Products 

4MDRAM, 
SRAM 

IMDRAM, 
SRAM, 
VRAM, 
ROM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

16/64M 
DRAM 

4M/16M 
DRAM 

16MDRAM 

4MDRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.6 

0.8 

0.5 

0.35 

0.35 

0.8 

0.7 

0.35 

0.5 

0.5 

0.5 

0.4 

Maximum 
Montlily 

Wafer 
Capacity 

35,000 

35,000 

25,000 

30,000 

20,000 

145,000 

30,000 

30,000 

30,000 

20,000 

20,000 

130,000 

30,000 

25,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

8 

8 

6 

6 

8 

8 

8 

6 

S 

Current 
Wafer 
Starts 

30,000 

35,000 

25,000 

25,000 

10,000 

125,000 

30,000 

30,000 

30,000 

10,000 

100/100 

15,000 

Ratio 
4M(%) 

SO 

fiO 

10 

40 

75 

••$S 

100 

Ratio 
16M (%) 

90 

95 

95 

55 

80 

4M 
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Table A-2 (Continued) 
Worldwide DRAM Fabs, Year-End 1995 

XEgton 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Compiny Ftefectufe 

MaaeJ VilelicToIll 

Tedi Semi- Woodlands 
ccnduc-
tor 

Tech Semi- Woodlands 
conduc­
tor 

Fab 

Fobl 

Fab 2 

Tech SeminindoctDT Total 

Nan Ya Hsin Chu 
Technol­
ogy 

Fabl 

N»n Ya Tecbnology Total 

Vanguard Hsdn Qiu 

Vanguard Hsin Chu 

Vanguard Hsin Qiu 

Vai^iuid Total 

Americas CompaniES 

Eurxjpean Campames 

Jspancsc Companies 

Asta/PaciSc Companies 

Korean Companies 

Taiwan Companies 

FablA 

Fab IB 

Fab 2 

Rest of Asia/Padf ic CompaniES 

Worldwide CompaniES 

Year of 
Initial 

Production 

1993 

1996 

1996 

1994 

1996/Q2 

1997/Q2 

Products 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.5 

0,3S 

0.45 

05 

0.35 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

55,000 

IZOOO 

10,000 

22,000 

20,000 

20,000 

14,000 

18,000 

15,000 

47,000 

445,300 

41,000 

1,134,600 

534,000 

390,000 

122,000 

22,000 

2,154,900 

Wafer 
Size 

(Inches) 

8 

B 

B 

8 

8 

8 

Current 
Wafer 
Starts 

15,000 

12,000 

-

12,000 

10,000 

10,000 

10,000 

10,000 

235,700 

28,000 

740,900 

352,000 

305,000 

35,000 

12,000 

1,356,600 

Ratio 
4M (%) 

45 

70 

Ratio 
16M (%) 

45 

20 

Y 
4M 

Tohoku Semiconductor production is spiit 50-50 between Toshiba and Motoroia. 
NA = Not available 
Source: Dataquest (October 1996) 
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Table A-3 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CO 
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•3 

CO 
CO 
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Region 

Europe 

Europe 

Europe 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

US.A. 

U.S.A. 

Company 

Siemens 

Siemens 

Siemens 

Siemens 

Preferfuie 

Dresden 

Siemens Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujiisu 

Fujitsu 

Fujitsu 

Akiru 

Iwate 

Iwate 

Iwate 

Mie 

Mie 

Mie 

Newton 
Aydiffe 

Newton 
Aydiffe 

Gresham 

Gresham 

Total 

Fab 
Name 

Balan-
sfrasse 

Mega 1 

Regens-
burg 

Akiru 
R&D 
Center 

No. 3 

No. 4 

No. 4-2 

No. 2 

No. 3 
Phase 2 

No. 3 
Phase 1 

Phase 1 

Phase 2 

N o . l 

No. 2-2 

Year of 
Initial 
Production 

-

1987 

1994 

1995 

1996 

1987 

1990 

1995/Q4 

1987 

1994 

1992 

1991 

1994 

1990 

1997 

Products 

NA 

1M/4M 
DRAM 

16MDRAM 

64MDRAM 

256M 
DRAM 

1M/4M/ 
16M 
DRAM, 
SRAM, 
ROM 

4M/16M 
DRAM, 
Flash, 
SRAM, 
ASIC 

16MDRAM 

Logic; Gate 
Arrays, 
4M 
DRAM 

4M/16M 
DRAM, 
SRAM, 
MPU 

16MDRAM 

4M, 16M 
DRAM, 
ASIC 

16MDRAM 

1M,4M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

2 

0.6 

0.5 

0.35 

0.35 

0.8 

0.5 

0.35 

0.8 

;.gi25 

0.5 

0.8 

0.5 

0.8 

0.32 

Maximum 
Monthly 

Wafer 
Capacity 

24,000 

28,000 

5,000 

8,000 

65,000 

3,000 

25,000 

30,000 

20,000 

10,000 

SOB 

15,000 

5,600 

10,000 

13,000 

10,000 

142,100 

Wafer 
Size 

(Inches) 

4 

6 

8 

8 

8 

6 

6 

8 

6 

a 

6 

6 

6 

6 

8 

Current 
Wafer 
Starts 

28,000 

28,000 

25,000 

30,000 

10,000 

10,000 

500 

15,000 

10,000 

10,000 

13,000 

123,500 

Ratio 
4M(%) 

30 

30 

30 

;#. 

m 

0 

40 

40 

30 

Ratio 
16M (%) 

SD 

40 

20 

80 

0 

40 

4M 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
to 
to 
-vl 

I 
c= 
CD 

c_ 
BI 

lU 
•3 
^̂  
•v j 

(O 
(O 

RE^DK 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

U.S.A. 

Companf 

Hiladu 

MitBchi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/ 
Tobu Semi­
conductor 

Hitachi 

Hitachi 

Fiefecture 

Chiba 

Gunma 

Hokkaido 

Hokkaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibaraki 

Ibaraki 

Ibaraki 

Tokyo 

Yamanashi 

Yamanashi 

Landshut 

Irving 

Fab 
Nime 

D3 

NA 

Chitose2 

C3iitosel 

CHI-
TOSE3 

D4/D5 

N-2 Phase 
1 

N2-2 

Nl-1 

Nl-2 

R&D 2 

Imasuwa 

K-2-2F 

NA 

E2 

Phase 2 

Year of 
Initial 
PiDduchon 

1990 

1995 

1990 

1988 

1998 

1994 

1994/Q4 

1996 

1983 

1988 

1990 

1990 

1990 

1990 

1992 

1993 

Pmtfttcb 
4M/16M 

DRAM 

16\4b 
DRAM 

4MDRAM, 
IM 
SRAM, 
EEPROM, 
ROM 

IMSRAM, 
4M 
DRAM, 
MPU 

64MDRAM 

64MDRAM 

16MDRAM 

16M/64M 
DRAM 

1M/4M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4M 
SRAM, 
16M 
Proto-
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM, 
IMSRAM 

CBIC, 16M 
DRAM, 
4MSRAM 

Geometry 
(MlcroEis) 

0,8 

0.8 

0.8 

0.8 

0.35 

0.35 

0.5 

0.35 

0.8 

0.50 

0.5 

0.6 

0.5 

0.6 

0.5 

0,6 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

20,000 

15,D0D 

15,000 

10,000 

3,000 

20,000 

20,000 

15,000 

20,000 

4,000 

25,000 

4,000 

17,000 

16,000 

5,000 

Wafer 
Size 

(Inches) 

6 

6 

G 

6 

8 

8 

8 

8 

6 

6 

6 

6 

8 

6 

8 

8 

Current 
Wafer 
Starts 

15,DB0 

20,000 

15,000 

15,000 

20,000 

15,000 

4,000 

4>000 

25,000 

3,000 

16,000 

5,000 

Ratio 
4M(%) 

0 

0 

0 

20 

20 

30 

40 

20 

20 

0 

0 

15 

Ratio 
16M (%) 

50 

40 

10 

50 

65 

60 

4M 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
CO 
CO 
-vl 
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DJ 

Dl 
«2 
rv) 

CO 
CO 

Region 

U.S.A. 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Europe 

Japan 

Japan 

Japan 

Japan 

U.S.A, 

Company 

T^nstar 

Prefect]] TC 

Dallas 

Hlfacftt Tofil 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM/Siemens 

IBM Total 

Matsushita 

Mai3U9hita 

Matsushita 

Malsushita 

Malsushita 

Shiga 

Binddfin-
gen 

CoAeil-
Essonnes 

East 
Fishkill 

Essex 
funclion 

Essex 
[unciion 

Manassas 

Essex 
Junction 

Corbeil-
Essonnes 

Kyoto 

Toyama 

Toyama 

Tonami 

Puyallup 

Fab 
Name 

Twinstar 

NA 

NA 

NA 

NA 

Bldg. 970 

Bldg. 973 

VHSIC 

Bldg. 963 

ACL 

LAB 

F a b l 

Fab C-2 

Fab 2 

NA 

Year of 
Initial 
Production 

1996 

1990 

1989 

1989 

-

1988 

1989 

1989 

1989 

1992 

1992 

1994 

1990 

1996 

1991 

Products 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

IMDRAM 

NA 

16MDRAM 

16MDRAM 

Memory, 
MPU, 
ASIC, 
MIL 

IMDRAM 

16MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM, 
MCU, 
ASIC 

4M/16M/ 
64M 
DRAM, 
SRAM 

16M 
DRAM, 
ASIC 

1M/4M 
DRAM, 
MCU, 
Gate 
Arrays 

Geometry 
(Microns) 

0.35 

0.6 

0.8 

-

0.8 

-

0.5 

0.8 

1 

0.4 

0.35 

0.5 

0.5 

0.35 

0.8 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

239,000 

6,000 

20,000 

7,000 

20,000 

24,000 

20,000 

1,600 

16,000 

16,100 

130,700 

1,000 

20,000 

24,000 

20,000 

15,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

8 

8 

5 

8 

8 

8 

6 

6 

8 

6 

Current 
Wafer 
Starts 

15,000 

172,000 

5,200 

15,000 

24,000 

15,000 

10,000 

69^00 

1,000 

20,000 

20,000 

15,000 

Ratio 
4M(%) 

2D 

30 

40 

20 

40 

0 

Ratio 
16M (%) 

50 

40 

m 

80 

20 

60 

70 

4 



CO 
a 
za 

I 

I 

V) 
I 

to 
03 

o 

Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

CO 
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CO 
CO 
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Region 

]apan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

U.S.A, 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Coinpiny Fisfcchtn 

MatsushiU ToUl 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Ehime 

Ehime 

Ehime 

Osaka 

Kumamcrto 

Kochi 

Alsodorf 

Mitsubishi Total 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

Hiroshima 

Hiroshima 

Kumamoto 

Kumamoto 

Kumamoto 

Yamaguchi 

Fab 
Ntme 

KD-1 

SA2A 

SA2B 

ULSI 

TAl 

NA 

NA 

Dif-1 

Dif-2 

Dif-7 

Dif-8 

Dif-8-2 

Dif-1 

Year of 
Initial 
Ptoduction 

1995 

1991 

1994 

1993 

1996 

1990 

1990 

1998 

1990 

1996 

1988 

1994 

1998 

1988 

FiDduds 

16Mb/ 
64Mb 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
IMSRAM 

1M/4M 
DRAM 

64Mb 
DRAM 

4MDRAM, 
SRAM, 
MPU,4M 
ROM 

16M 
DRAM, 
ASIC, 
RISC 

MCU,4M 
DRAM, 
ASIC 

16M 
DRAM, 
4M 
SRAM, 
RISC 
MPU 

64M/256M 
DRAM 

4Mb 
DRAM 
1Mb 
SRAM 
MPU 

Geometiy 
JMlciDns) 

0.40 

0.40 

0.40 

0.35 

0.35 

0.60 

0.60 

0.35 

0.6 

0.35 

0.8 

0.35 

0J25 

0J50 

Maximum 
Monthly 

Wafer 
Ciipjclty 

80,000 

20,000 

15,000 

17,000 

3,000 

15,000 

33,000 

7,800 

7,000 

117,800 

30,000 

10,000 

30,000 

15,000 

30,000 

30,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

8 

8 

6 

6 

8 

6 

S 

6 

8 

8 

6 

Current 
Wafer 
SUrfs 

56,000 

10,000 

20,000 

16,000 

7,000 

7,000 

30,000 

7,800 

S7,B00 

30,000 

15,000 

30,000 

15,000 

30,000 

Ratio 
4M (%) 

20 

0 

50 

0 

30 

^ 

Ratio 
16M (%) 

70 

30 

80 

70 

'as 

80 

4 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

cu 
•̂ 3 
r\3 

Region 

Japan 

Europe 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Compitiy 

NEC 

NEC 

NEC 

NEC Total 

Nittetsu 
Semicon­
ductor 

Prcfcciure 

Yamaguchi 

Living­
ston, 
West 
Lothian 

Roseville 

Chiba 

Fab 
Nunc 

Dif-2 

P h a s e ! 

M-Line 

M3 

Nittetsu Semiconductor Total 

Oki 

OW 

Oki 

Oki 

Oki 

Oki Tolil 

Tohoku Semi­
conductor 

Tahoku Semi­
conductor 

Miyagi 

Miyagi 

Miyazaki 

Miyazaki 

Miyazaki 

Miyagi 

Miyagi 

MntamU Total* 

SI 

S2 

M l 

M2 

M3 

Step 2 

Step 3 

Year of 
Initial 
Production 

1993 

1991 

1991 

1990 

1990 

1996 

1981 

1984 

1991 

1991 

1995 

Products 

16Mb 
DRAM 
4Mb 
DRAM 

4MDRAM, 
256K 
SRAM, 
MPR, 
MPU 

4M/16M 
DRAM 

4MDRAM 

4M DRAM, 
VRAM, 
IMSRAM 

16M/64M 
DRAM 

DRAM, 
SRAM, 
Gate 
Arrays, 
MPU 

DRAM, 
EEPROM, 
ASIC, 

SRAM 

4M/16M 
DRAM, 
90K Gate 
Arrays 

4MDRAM 

16M/64M 
DRAM 

Geometry 
(Micnnu) 

0.50 

0.35 

0.5 

0.5 

0.50 

0.30 

1.50 

0.8 

0.45 

0.8 

0.35 

Maximum 
Monthly 

Wafer 
Opitdty 

45,000 

10,000 

35,000 

15,000 

15,000 

30,000 

15,000 

50,000 

60,000 

30,000 

185,000 

20,000 

15,000 

35,000 

Wafer 
Size 

(Inches) 

6 

6 

6 

6 

6 

8 

4 

5 

6 

6 

8 

Current 
Wafer 
Starts 

12,800 

10,000 

23,000 

165,800 

15,000 

15,000 

25,000 

8,000 

28,000 

27,000 

88/100 

20,000 

20/100 

Ratio 
4M(%) 

20 

80 

15 

70 

45 

6 

50 

100 

Ratio 
16M (%) 

(6 

7$. 

20 

60 

40 

4 

CO 
CO 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

® 
CO 
CD 
^J 

Dl 
X3 

CD 
cn 

ta 

'^ 
NJ 
-vl 

CO 
CO 
-vl 

RegloTi 

U.S.A. 

U S A . 

U.S.A. 

U.S.A. 

Asia/ 
Parific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Padflc 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Com p iny 

Micron 

Micron 

Micron 

Micron 

Prefecture 

Idaho 

Idaho 

Idaho 

Idaho 

Micron Total 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Samsung 

Samsung 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kjnmgki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Total 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Fab 
Name 

F a b l 

Fab 2 

Fab 3 

FabD 

MOS Fab 
I-A 

MOS Fab 
II 

MOS Fab 
III 

MOSE2 
(Fab 5) 

MOS El 
(Fab 4) 

MOSE3 

Fab 4 

Fab 3 

Year of 
Initial 
Production 

1981 

1991 

1997 

1984 

1985 

1991 

1995 

1994 

1998 

1990 

1988 

Products 

256K/1M 
DRAM, 
256K 
SRAM 

4M DRAM, 
256K 
SRAM, 
VRAM 

4M/16M 
DRAM 

16M/ 
64MDRA 
M 

256K 
DRAM, 
64K 
SRAM, 
ASIC 

1M/4M 
DRAM 

4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

4MDRAM, 
SRAM 

IMDRAM, 
SRAM, 
VRAM, 
ROM 

Geometry 
(Microns) 

12 

0.5 

0,5 

0.3 

1.2 

0.8 

0.6 

0.35 

0.5 

0.35 

0.6 

0.8 

Maximum 
Monthly 

Wafer 
Capacity 

32,000 

UAoa 

NA 

46400 

15,000 

25,000 

20,000 

30,000 

20,000 

20,000 

130,000 

35,000 

35,000 

Wafer 
Size 

(Inches) 

6 

6 

8 

8 

B 

6 

6 

8 

8 

8 

6 

6 

Current 
Wafer 
Starts 

32,000 

14,400 

24,000 

7D400 

25,000 

20,000 

25,000 

20,000 

90,000 

22,000 

25,000 

Ratio 
4M(K) 

90 

80 

70 

90 

0 

70 

40 

Ritio 
teM(%) 

20 

70 

SO 

4 
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Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

Dl 
«2 
rs3 
-vi 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

Samsung 

Samsung 

SairiBung 

Siinsnng 

TXlScmican 

tfjSeniinaa 

LCSemican 

LGSemicon 

LGSemiccin 

Prefectuie 

Kiheung-
Up, 
Kyimgki-
Da 

KihEung-
Up, 
Kyungki-
Do 

KihEujig-

Up, 
Kyungkl-
DD 

ratal 

Chongju-
Qty, 
Qioong-
buk 

Chongju-
Ciiy, 
Oioong-
buk 

Chongju-
Qty, 
Qioong-
buk 

Chtjng]u-

Choong-
buk 

GuTni 

LC Semlcm Total 

MOSEI Vilelic 

MOBEI ViteJic 

MEisd Vitellc 

HsinChu 

M s i R C h u 

ilsin Chu 

McuelVltelicTnUl 

Fab 
Name 

Fab 5 

Fab 6 

Fab 7 

CI, 
Phase 1 

CI, 
Phase 2 

CI, 
Phase 3 

C2, 
Phase 1 

C2, 
Phase 2 

FAB 1-A 

Fabl-B 

Fab 2 

Year of 
Initial 
Ftoductlon 

1993 

1995/Ql 

1996 

1990 

1991 

1997 

1993 

1996 

1995/Ql 

1995/Q4 

1997 

Ftoducfs 

4M/16M 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

16/64M 
DRAM 

4M/16M 
DRAM 

16M DRAM 

4MDRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.5 

0.35 

0.35 

0.8 

0.7 

0.35 

0.5 

0.5 

0.5 

0.5 

0.4 

Maximum 
Monthly 

Wafer 
Capacity 

25,000 

30,000 

20,000 

145,000 

30,000 

30,000 

30,000 

20,000 

20,000 

130,000 

15,000 

15,000 

20,000 

50,000 

Wafer 
Size 

(Inches) 

8 

S 

8 

6 

6 

8 

8 

8 

6 

6 

S 

Current 
Wafer 
Sbris 

25,000 

30,000 

10,000 

112,000 

30,000 

30,000 

30,000 

10,000 

100,000 

15,000 

15,000 

-

3[t,0OD 

Ratio 
4M (%) 

10 

40 

75 

10 

30 

80 

10 

Ratio 
16M (%) 

70 

60 

70 

70 

80 

80 

4 

CO 
CO 



C3 
CO 

JD 

CO 
I 

CO 
O) 
CD 

Table A-3 (Continued) 
Worldwide DRAM Fabs, Midyear 1996 

@ 
(O 
to 
•vl 
1=1 
cu 
i - I -
Dl 

X3 

Region 

Asia/ 
Pacific 

Asia/ 
Padflc 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Company 

Tech 
Semicon­
ductor 

Tech 
Semicon­
ductor 

Prefecture 

Woodlands 

Woodlands 

Fab 
Name 

Fabl 

Fab 2 

Tech Semiconductor Total 

NanYa 
Technology 

NanYa 
Technology 

Total 

Vangiijard 

Vanguard 

Vangufliri 

Vanguard 

Tao-Yuan 

HsinChu 

ItsinChu 

HsinChu 

Iblat 

AmericaB Coirfianles 

European Companies 

Japanese CompenlES 

Asia/Padflc Campanies 

Korean Companies 

Taiwan Companies 

Rest of Asia/PadficCompanl 

Worldwide Companies 

Fabl 

FablA 

Fab IB 

Fab 2 

cs 

Year of 
Initial 
Production 

1993 

1996 

1996/Q3 

1995/Ql 

1996/Q2 

1997/Q2 

Products 

16MDRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.5 

0.35 

0.4S 

0,5 

0,35 

0,35 

Maximum 
Monthly 

Wafer 
Capacity 

12,000 

10,000 

22,000 

25,000 

25,000 

15,000 

15,000 

15,000 

45,000 

387,800 

65,000 

1,140,200 

547,000 

405,000 

120,000 

22,000 

2,140,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

8 

Current 
Wafer 
Starts 

11,000 

2,000 

13,000 

5,000 

5,000 

12,000 

5,000 

17,000 

253,100 

28,000 

815,400 

367,000 

302,000 

52,000 

13,000 

1,463,500 

Ratio 
4M (%) 

35 

35 

Ratio 
16M (%) 

55 

100 

80 

55 

4 

'Tohoku Semiconductor production is split 50-50 between Tostiiba and Motorola. 
NA = Not available 
Source: Dataquest (October 1996) 
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Table A^ 
Worldwide DRAM Fabs, Year-End 1996 

(O 
O) 

o 
JS. 

(O 
(O 
•vj 

K. 
CU 

D> 
• 5 
r>o 
-J 

Regjon 

Europe 

Europe 

Europe 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Europe 

Europe 

US.A. 

VS.A. 

Company 

Siemens 

Siemens 

Siemens 

Fiefecture 

Dresden 

Siemens Total 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Akini 

l!t<ate 

fwnta 

Iwate 

Mie 

Mie 

Mie 

Newton 
Aydiffe 

Newton 
Aydiffe 

Newton 
Aydiffe 

Gresham 

Gresham 

Total 

Fib 

M e g a l 

Regens-
burg 

Akiru 
R&D 
Center 

No. 3 

No. 4 

No. 4-2 

No. 2 

No. 3 
Phase 2 

No. 3 
Phase 1 

Phase 1 

Phase 2 

Fab 2 

No. 1 

No. 2-2 

Year of 
Initial 
Production 

1987 

1994 

1995 

1995 

1987 

1990 

1996 

1987 

1994 

1992 

1991 

1994 

1997 

1990 

1997 

Products 

1M/4M 
DRAM 

16MDRAM 

64MDRAM 

256MDRAM 

1M/4M/ 
16M 
DRAM, 
SRAM, 
ROM 

4M/16M 
DRAM, 
Rash, 
SRAM, 
ASIC 

16MDRAM 

Logic, Gate 
Arrays, 
4MDRAM 

4M/16M 
DRAM, 
SRAM, 
MPU 

16MDRAM 

4M,16M 
DRAM, 
ASIC 

16MDRAM 

16Mb 64Mb 
DRAM 

1M,4M 
DRAM 

16M/64M 
DRAM 

Ceometry 
[Mlcmns) 

0.6 

0.5 

0.35 

0.35 

0.8 

0.5 

0.35 

0.8 

QJE 

0.5 

0.8 

0.5 

0.32 

0.8 

0.32 

Maximum 
Monthly 

Wafer 
Capacity 

26,000 

5,000 

8,000 

41,000 

3,000 

25,000 

30,000 

20,000 

10,000 

500 

15,000 

5,600 

15,000 

30,000 

13,000 

10,000 

177,100 

Wafer 
Size 

(Inches) 

6 

8 

8 

8 

6 

6 

8 

6 

8 

6 

6 

6 

8 

6 

8 

Current 
Wafer 
Starts 

28,000 

IB,ODa 

25,000 

30,000 

10,000 

10,000 

500 

15,000 

10,000 

15,000 

13,000 

128,S0O 

Ratio 
4M(%) 

2D 

20 

20 

30 

0 

30 

20 

45 

Ratio 
16M(%) 

65 

50 

70 

m 

M 

^ 

4 

CO 
U3 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

CO 
O) 

o 
JS. 

@ 
CO 
CO 

o 
fU 
f - » -
Ol 

lU 

•5 
IV3 
•vl 

CO 
CO 

Region 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Asia/ 
Pacific 

Asia/ 
Padflc 

Japan 

Japan 

Japan 

Japan 

Europe 

U.S.A. 

Company 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi 

Hitachi/LG 
Semicon 

Hitachi/ 
Nippon 
Steel Semi-
conductor/ 
EDB 

Hitachi 

Hitachi 

Hitachi 

Hitachi/ 
Tobu Semi­
conductor 

Hitachi 

Hitadii 

PtcfectuiE 

Chiba 

Gunma 

Hokkaido 

Hokkaido 

Hokkaido 

Tokyo 

Ibaraki 

Ibaraki 

Ibaraki 

Kedah 

Tokyo 

Yamanashl 

Yamanashi 

Landshut 

Irving 

Fab 

D3 

NA 

Chitose2 

Chitosel 

ChitoseZ 

D4/D5 

N-2 
Phase 1 

N2-2 

Nl-1 

R&D 2 

Imasuwa 

K-2-2F 

NA 

E2 

Phase 2 

Year of 
Initial 
PiDductJon 

1990 

1995 

1990 

1988 

1998 

1994 

1994/Q4 

1996 

1983 

1998 

1998 

1990 

1990 

1990 

1990 

1992 

1993 

Ptoducis 

4M/16M 
DRAM 

16Mb DRAM 

4MDRAM, 
IMSRAM, 
EEPROM, 
ROM 

IMSRAM, 
4MDRAM 
MPU 

64MDRAM 

64MDRAM 

16M DRAM 

16M/64M 
DRAM 

1M/4M 
DRAM 

16Mb/64Mb 
DRAM 

16Mb/64Mb 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
4MSRAM, 
16M Proto-
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM,1M 
SRAM 

CBIC, 16M 
DRAM,4M 
SRAM 

Geometry 
(Microns) 

0.8 

0.8 

0.8 

0.8 

0.35 

0.35 

0.5 

0.35 

0.8 

0.3 

0.3 

0.5 

0.6 

0.5 

0.6 

0.5 

0.6 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

20,000 

15,000 

15,000 

10,000 

3,000 

20,000 

20,000 

15,000 

30,000 

30,000 

4,000 

25,000 

4,000 

17,000 

16,000 

5,000 

Wafer 
Size 

Clitchea) 

6 

6 

6 

6 

8 

8 

8 

8 

6 

8 

8 

6 

6 

8 

6 

8 

8 

Current 
Wafer 
Starts 

15,000 

10,000 

15,000 

15,000 

20,000 

15,000 

4,000 

25,000 

3,000 

17,000 

16,000 

5,000 

Ratio 
4M(%) 

50 

0 

60 

20 

10 

m 

60 

40 

SO 

50 

Ratio 
16M (%) 

50 

50 

70 

40 

20 

50 

85 

70 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

on 
I 

to 
en 
O 
-b. 

@ 
CO 
CO 
•v l 

D l 
• — I -
DJ 

. O 
C= 
CD 

(U 
•5 
- J 

CO 
CO 

Regtofi 

U.S.A. 

Japan 

Europe 

Europe 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Americas 

Europe 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Japan 

Japan 

Campany 

Twinstar 

Frcfcctare 

Dallas 

HiUchi Total 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM/Toshiba 

IBM/ 
Siemens 

IBM Total 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Matsushita 

Shiga 

Sindel fin-
gen 

CortiEll-
EssonnES 

EastFishklll 

Essex 
Junrtion 

Essex 
JuncHDn 

Manassas 

VA 

Corbeil-
Essonnes 

Kyoto 

Toyama 

Toyama 

Tonami 

Puyallup 

Matsushita Total 

Mitsubishi 

Mitsubishi 

Ehime 

Ehime 

Fab 

Twinstar 

NA 

NA 

NA 

NA 

Bldg. 970 

Bldg. 973 

VHSIC 

ACL 

LAB 

F a b l 

Fab C-2 

Fab 2 

NA 

KD-1 

SA2A 

Year of 
Initial 
Pioductlon 

1996 

1990 

1989 

1989 

-
1988 

1989 

1989 

1997 

1992 

1994 

1994 

1990 

1996 

1991 

1995 

1991 

Ptoducts 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

IMDRAM 

NA 

16MDRAM 

16MDRAM 

Memory, 
MPU, 
ASIC, MIL 

16Mb/64Mb 
DRAM DSP 

16MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM, 
MCU,ASIC 

4M/16M/ 
64M 
DRAM, 
SRAM 

16MDRAM, 
ASIC 

1M/4M 
DRAM, 
MCU, Gate 
Arrays 

16Mb/64Mb 
DRAM 

4M/16M 
DRAM 

Geometty 
(Microns) 

0.35 

0.6 

0.8 

-

0.8 

-

0.5 

0.8 

0.35 

0.4 

0.35 

0.5 

0.5 

0.35 

0.8 

0.40 

0.40 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

279^00 

6,000 

20,000 

7,000 

20,000 

24,000 

20,000 

1,600 

28,000 

16,100 

142,700 

1,000 

20,000 

24,000 

20,000 

15,000 

80,000 

20,000 

20,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

8 

8 

5 

8 

8 

8 

6 

6 

8 

6 

8 

6 

Current 
Wafer 
Starts 

5,000 

165,000 

5,200 

15,000 

24,000 

15,000 

12,000 

71,200 

1,000 

20,000 

20,000 

15,000 

56,000 

10,000 

20,000 

Ratio 
4M(%) 

20 

40 

10 

30 

10 

Ratio 
16M (%) 

80 

70 

50 

ittJ 

100 

20 

65 

70 

75 

30 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

© 
CO 
(O 
•vl 
C3 
fu 
i - * -
cu 

Dl 

â 

CO 
CO 
•v j 

RegilDn 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

U.S.A. 

Asia/ 
Pacific 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Europe 

Company 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Powerchip 
Semicon­
ductor 
(Elite-
group) 

Mitsubishi 

Prefecture 

Ehlme 

Ehime 

Osaka 

Kumamoto 

Kumamoto 

Kochi 

Hsinchu 

Alsdorf 

Mitsubishi Total 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

NEC 

Hiroshima 

Hiroshima 

Kumamoto 

Kumamoto 

Kumamoto 

Yamaguchi 

Yamaguchl 

Livingston, 
West 
Lothian 

Fab 

SA2B 

Sa2F 

ULSI 

D-IF 

TAl 

NA 

NA 

Dif-1 

Dif-2 

Dif-7 

Dif-8 

Dif-8-2 

Dif-1 

Dif2 

Phase 2 

Year of 
Initial 
Production 

1994 

1997 

1993 

1994 

1996 

1990 

1990 

1996 

1997 

1990 

1995 

1988 

1994/Q4 

1997 

1988 

1993 

1991 

Products 

4M/16M 
DRAM 

16Mb 64Mb 
DRAM 

16M/64M 
DRAM 

16Mb DRAM 

16M/64M 
DRAM 

4MDRAM, 
IMSRAM 

1M/4M 
DRAM 

16M DRAM 

16M DRAM 

4MDRAM, 
SRAM, 
MPU,4M 
ROM 

16M DRAM, 
ASIC RISC 

MCU,4M 
DRAM, 
ASIC 

16M DRAM, 
4MSRAM, 
RISC MPU 

64M/256M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

4MDRAM, 
256K 
SRAM, 
MPR, MPU 

Geometry 
(Microns) 

0.40 

0.35 

0.35 

0.35 

0.35 

0.7 

0.9 

0.4 

0.35 

0.6 

0.35 

0.8 

0.35 

0.25 

0.8 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

16,000 

20,000 

10,000 

10,000 

10,000 

30,000 

7,800 

25,000 

7,000 

175,800 

30,000 

10,000 

30,000 

15,000 

30,000 

45,000 

45,000 

10,000 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

6 

5 

8 

8 

6 

8 

6 

8 

8 

6 

6 

6 

Current 
Wafer 
SUrts 

16,000 

10,000 

5,000 

30,000 

7,800 

98,800 

30,000 

20,000 

30,000 

15,000 

3,000 

30,000 

12,800 

10,000 

Ratio 
4M (%) 

^ 

20 

0 

20 

10 

so 

Ratio 
16M (%) 

BO 

80 

80 

90 

# 

65 

4 
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Table A ^ (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

@ 
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CO 
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S. 
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Regtini 

Furope 

U.S.A. 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Japan 

Company 

NEC 

NEC 

NEC 

NGCIbtal 

Ntttetau 
Seinicon-
ductOT 

Fnifccture 

Livingston, 
West 
Lothian 

Roseville 

losevtUe 

Chiba 

Fab 

Phases 

M-Line 

M3 

Nittetoa SctntcondudiiT Total 

Oki 

Oki 

Old 

Oki 

Oki 

Oki 

Oki Total 

Tohoku 
Semicon­
ductor 

Tohoku 
Semicon­
ductor 

Miyagi 

Miyagi 

Miyagi 

Miyazalu 

Miyazaki 

Miyazaki 

Miyagi 

Miyagi 

Motorola ToUl* 

NA 

SI 

S2 

M l 

M2 

M3 

Step 2 

Step 3 

Year of 
Initial 
Production 

1996 

1991 

1997 

1990 

1989 

1990 

1995 

1988 

1984 

1991 

1991 

1995 

Products 

16M/64M 
DRAM 

4M/16M 
DRAM 

16Mb/64Mb 
DRAM 

4MDRAM 

Gate Arrays, 
IMDRAM, 
VRAM, 
Logic 

4M DRAM, 
VRAM, IM 
SRAM 

16M/64M 
DRAM 

DRAM, 
SRAM, 
Gate 
Arrays, 
MPU 

DRAM, 
EEPROM, 
ASIC, 
SRAM 

4M/16M 
DRAM,90K 
Gate Arrays 

4MDRAM 

16M/64M 
DRAM 

Geometry 
(Microns) 

0.35 

0.5 

0.25 

0.5 

0.8 

0.50 

0.30 

1.50 

0.8 

0.4 

0.8 

0,35 

Maximum 
Monthly 

Wafer 
Capacity 

10,000 

35,000 

20,000 

280,000 

15,000 

15,000 

20,000 

30,000 

15,000 

50,000 

60,000 

30,000 

205,000 

20,000 

15,000 

35,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

6 

6 

6 

8 

4 

5 

6 

6 

8 

Current 
Wafer 
Starts 

10,000 

12,000 

2,000 

174,800 

15,000 

iBfioa 

1,000 

25,000 

12,000 

28,000 

27,000 

93,000 

20,000 

15,000 

35,000 

Ratio 
4M(%) 

25 

60 

45 

m 

80 

Ratio 
16M(%) 

75 

30 

60 

50 

^: 

4 

CO 
CO 
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Table A-4 (Conanued) 
Worldwide DRAM Fabs, Year-End 1996 

Rcgjtjn Company FicfcctuTC Fab 

Japan 

Japan 

U.S.A. 

U.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Europe 

Europe 

Japan 

Japan 

Year of 
Initial 
Production Products 

Maximum 
Monthly Wafer 

CeomelTy Wafer Size 
(MiciDiu) Capacity (Inches) 

Current 
Wafer Ratio Ratio 
Starts 4M(%) 16M(%) 4 

Toshiba Kanagawa Bldg 108 1990 
D-2 

Japan 

Japan 

Japan 

Japan 

Toshiba 

Toshiba 

Toshiba 

Toshiba 

Mie 

Mie 

Mie 

Oita 

Toshiba Oita 

Y-Cubed, 
N o . l 

Y-Cubed, 
No. 2 

NA 

C-Cubed, 
No. 3 

C-Cubed, 
No. 4 

1993 

1996 

1996/Q4 

1987 

1991 

TashlkcTDtal 

TI Dallas 

'n 

•n 

WACET 

TI/AcEr: 

•n/AcET 

TI/ACET 

TI/Acer 

TI-

TI 

KTISemicOii-
ductor 

KTI SemiDon-
ductor 

EteUas 

QaltiiG 

MsinChu 

HsinChu 

llsln Chu 

}̂ Gln Oiu 

AvE^ano 

AvE^ano 

Hyogo 

Hyogo 

16Mb/64Mb 
DRAM 
Flash 

4M/16M 
DRAM 

16Mb/64Mb 
DRAM 

64MDRAM 

DRAM 

DRAM 

DMOS4.1 

DMOS5 
Phase 1 

DMOS5 
Phase 2 

Fabl-A 

FAB IB 

Fab 2 

Fab2A 

FAB2B 

AMOS 

Phase 2 

Fabl 

Fab 2 

1985 

1995 

1996 

1991 

1995/3Q 

1994 

1997 

1998 

1991 

1996 

1992 

1997 

256K SRAM, 
16M 
DRAM, 
Logic, ASSP 

16MDRAM 

64M, 256M 
DRAM 

4MDRAM 

16/64Mb 
DRAM 

16M DRAM 

16Mb 64Mb 
DRAM 

16Mb 64Mb 
DRAM 

4MDRAM, 
ASSP,CBIC 

16MDRAM 

4M/16M 
DRAM, 
ASIC 

16Mb DRAM 

0.35. 

0.5 

0.35 

0.35 

0.7 

0.5 

0.6 

0.35 

1,300 

20,000 

40,000 

40,000 

20,000 

25,000 

146,300 

29,200 

S 1,300 80 

0.5 

0.35 

0.45 

0.45 

0.8 

0.3 

0.30 

0.5 

0.5 

0.5 

16,000 

16,000 

20,000 

15,000 

9,000 

20,000 

20,000 

13,500 

20,000 

11,000 

15,000 

8 

8 

8 

6 

6 

6 

9,000 

9,000 

15,000 

20,000 

54,300 

15,000 

0 

30 

30 

50 

8 

8 

6 

8 

8 

8 

8 

6 

8 

8 

16,000 

1,000 

20,000 

15,000 

13,500 

12,000 

9,000 

30 

90 

35 

Ha 

BO 

70 

40 

40 

50 

70 

80 

65 

60 

70 

90 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 
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K. 
CU 

Ref^an 

Asia/ 
Pacific 

U.S.A. 

U.S.A. 

V.S.A. 

U.S.A. 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Americas 

CoEnpany 

Alphatec/TI 

TIToUl 

Micron 

Micron 

Micron 

Micron 

Prefecture 

Chachaer-
sao 

Idaho 

Idaho 

Idaho 

Idaho 

Micron Total 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

Hyundai 

H)randai 

Hyundai 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Ichun, 
Kyungki-
Do 

Oregon 

ToUl 

PO* 

Phase 1 

F a b l 

Fab 2 

Fab 3 

FabD 

MOS Fab 
I-A 

MOS Fab 
II 

MOS Fab 
III 

MOSE2 
(Fab 5) 

MOS El 
(Fab 4) 

MOSE3 

Oregon 
Fab 

Year of 
Initial 
Production 

1997 

1981 

1991 

1998 

1984 

1985 

1991 

1994 

1994 

1998 

1997 

Products 

16Mb/64Mb 
DRAM 

256K/1M 
DRAM, 
256KSRAM 

4MDRAM, 
256K 
SRAM, 
VRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

256K DRAM, 
64KSRAM, 
ASIC 

1M/4M 
DRAM 

4MDRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

16Mb 64Mb 
DRAM 

Geometry 
(Microns) 

0.3 

1.2 

05 

0.50 

0.3 

1.2 

0.8 

0.6 

0.35 

0.5 

0.35 

0,35 

Maximum 
Monthly 

Wafer 
Capacity 

15,000 

219,700 

32,000 

NA 

NA 

32,000 

15,000 

25,000 

20,000 

25,000 

10,000 

20,000 

30,000 

145,000 

Wafer 
Size 

(Inches) 

8 

6 

8 

8 

8 

5 

6 

6 

8 

S 

B 

8 

Current 
Wafer 
Starts 

101,500 

12,000 

36,000 

48,000 

25,000 

20,000 

30,000 

20,000 

95,000 

Ratio 
4M(%) 

90 

60 

7D 

90 

6 

Ratio 
16M(%) 

40 

ra 

80 

4 
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Region 

Asia/ 
Padfic 

Asia/ 
Padfic 

Asia/ 
Padfic 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Padfic 

Asia/ 
Padfic 

Asia/ 
Pacific 

Asia/ 
Padfic 

Asia/ 
Pacific 

Company 

Samsung 

Samsung 

Samsung 

Samsung 

Samsung 

Sunsong 

LG SEEHIIGDIL 

LGSeinlccin 

LGSemlam 

LGSeiidoDn 

LGSctniDDn 

Prefecture 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

Kiheung-
Up, 
Kyungki-
Do 

rofal 

Chongju-
Qty, 
Choong-
huk 

Qitrngju-
Gty, 
Choong":. 
buk 

Chongju-
G[y, 
Choong-
buk 

Chongju-
Gty, 
Qioang-
buk 

Gumi 

LG Semlcon Total 

Mosel Vifelic 

Mosel Vitelic 

HsinChu 

Hsin Chu 

Fib 

Fab 4 

Fab 3 

Fab 5 

Fab 6 

Fab 7 

CI, 
Phase 1 

CI, 
Phase 2 

CI, 
Phases 

C2, 
Phase 1 

C2, 
Phase 2 

FAB 1-A 

Fabl-B 

Yeatof 
IniUal 
Pioduction 

1990 

1988 

1994 

1994 

1996 

1990 

1991 

1997 

1993 

1996 

1995/Ql 

1995/Q4 

Ftoducfs 

4MDRAM, 
SRAM 

4MDRAM, 
SRAM, 
VRAM, 
ROM 

16Mb/64Mb 
DRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4MDRAM 

16/64M 
DRAM 

4M/16M 
DRAM 

16M DRAM 

4MDRAM 

4M/16M 
DRAM 

Geometry 
(Microns) 

0.6 

0.8 

0.5 

0.35 

0.35 

0.7 

0.7 

0.35 

0.5 

0.5 

0.5 

0.5 

Maximum 
Monthly 

Wafer 
Capacity 

35,000 

35,000 

25,000 

30,000 

20,000 

145,000 

30,000 

30,000 

30,000 

20,000 

20,000 

130,000 

15,000 

15,000 

Wafer 
Size 

(Inches) 

6 

6 

B 

8 

8 

6 

6 

8 

8 

8 

6 

6 

Current 
Wafer 
Starts 

30,000 

35,000 

25,000 

30,000 

20,000 

140,000 

30,000 

30,000 

30,000 

10,000 

100,000 

15,000 

15,000 

Ratio 
4M (%) 

^: 

& 

40 

75 

30 

80 

Ratio 
16M (•/.) 

95 

95 

95 

80 

BO 

5 

4 
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Table A-4 (Continued) 
Worldwide DRAM Fabs, Year-End 1996 

Region 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Pacific 

Asia/ 
Padfic 

Company Prefecture 

Mosd Vitelic Hsin Chu 

Mosel Vitstic ToUl 

Tech Semi- Woodlands 
cDnduc±[jr 

Tech St!mi- Wtjodlalulji 
cond uctor 

Fab 

Fab 2 

F a b l 

Fab 2 

Tech SemJomdacfaiTTobil 

Nan Ya Tao-Yuan 
Technolagy 

F a b l 

Natl Ya Technology Total 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguard Hsin Chu 

Vanguiid Total 

UMC Hsin Chu 

UMC Hsin Chu 

UMCTMal 

AmericaH CompanjES 

Eutopean Companies 

Japanese Companies 

Asia/Pad fie Companies 

Korean Companies 

TaiWHi! Companies 

F a b l A 

Fab IB 

Fab 2 

Fab 3-A 

Fab3-B 

Kest of Asia/Padfic Companies 

Worldwide Companies 

Year of 
Initial 
Production 

1997 

1993 

1996 

1996/Q3 

1995 

1996 

1997 

1995/Q3 

1997/Ql 

Products 

16M/64M 
DRAM 

16MDRAM 

16M/64M 
DRAM 

16M/64M 
DRAM 

4M/16M 
DRAM 

4M/16M 
DRAM 

16M/64M 
DRAM 

SRAM, Mask 
ROM,4M/ 
16MDRAM 

64MDRAM 

Geometry 
(Microns) 

0.40 

0.5 

0.35 

0.45 

0.35 

0.35 

0.35 

0.5 

0.35 

Maximum 
Monthly 

Wafer 
Capacity 

20,000 

50,000 

12,000 

10,000 

22,000 

25,000 

25,000 

18,000 

18,000 

15,000 

51,000 

15,000 

15,000 

30,000 

429,400 

41,000 

1,358,200 

598,000 

420,000 

156,000 

22,000 

2,426,600 

Wafer 
Size 

(Inches) 

8 

8 

8 

8 

8 

a 

8 

8 

8 

Current 
Wafer 
Starts 

30,000 

12,000 

10,000 

22,000 

5,000 

5,000 

14,000 

10,000 

24,000 

11,000 

11,000 

255,700 

28,000 

785,400 

427,000 

335,000 

70,000 

22,000 

1,496,100 

Ratio 
4M (%) 

10 

30 

60 

Ratio 
16M(%) 

80 

95 

95 

100 

80 

65 

4 

Tohoku Semiconductor production Is split 50-50 between Tostiitia and UotorQlai; 
NA = Not availabie 
Source: Dataquest (October 1996) 
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