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Air Products and Chemicals, Inc. 
7201 Hamilton Boulevard 

AUentown, Pennsylvania 18195-1501 
Telephone: (215) 481-4911 

Fax: (215) 481-5800 
Dun's Number: 00-300-1070 

Date Founded: 1940 

CORPORATE STRATEGIC DIRECTION 

Air Products and Chemicals, Inc., consists of four 
segments: industrial gases, chemicals, environmental 
and energy, and equipment and technology. The 
industrial gases segment produces and distributes 
industrial gases such as oxygen, nitrogen, argon, and 
hydrogen, and a variety of medical and specialty 
gases. Air Products is the fourth largest industrial gas 
manufacturer in the world. The chemicals segment 
produces industrial and specialty chemicals used in 
adhesives, coatings, polyurethane, herbicides, pesti
cides, and water treatment chemicals. The environ
mental and energy segment includes activities in 
cogeneration, flue gas desulfurization, and waste-to-
energy conversion, as well as landfiU gas recovery 
and wastewater treatment The equipment and tech
nology segment supplies cryogenic process equip
ment, including air separation equipment and liquid 
natural gas heat exchange equipment 

The Company's total revenue increased 8.6 percent to 
$2.6 billion* in fiscal year 1989, from $2.4 billion in 
fiscal year 1988. Air Products attributed the rise in 
revenue to the strengthened demand for industrial 
gases and strategic chemicals, resulting in record 
shipments in most major product lines. Net income 
reached $222.1 milhon for fiscal 1989, resulting in a 
growth rate of 3.9 percent over fiscal 1988. Air 
Products employs 14,100 people. 

Air Products' sales are concentrated in the North 
American region. Revenue from North American 
sales accounted for 78.0, 76.0, and 76.4 percent for 
fiscal year 1987, 1988, and 1989. Revenue from 
international sales accounted for 23.6 percent during 
fiscal 1989, of which 85.4 percent was from 
European sales. 

*A11 dollar amounts are in US dollais. 

More detailed information is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution channel. 
Table 4, a conq>reheiisive financial statement, is at the 
end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Industrial Gases 

The principal industrial gases sold by Air Products 
are oxygen, nitrogen, argon, hydrogen, carbon 
monoxide, and helium. All these gases are used heav
ily in die fabrication of semiconductors, steel, and 
chemicals. Medical and specialty gases are naanufac-
tured or blended by Air Products or purchased for 
resale. This segment accounts for 60 percent of the 
Company's sales and 80 percent of its profits. 

Chemicals 

Air Products' strategic chemical business can be 
grouped into three categories: polymer products 
(emulsions and polyvinyl alcohol), polyurethane 
intermediates and additives (dinitrotoluene, toluene 
diamine, catalysts, surfactants, and mold release 
agents), and amines and specialty additives (alkyla-
mines and a line of amines used principally in crop 
protection and water treatment), llie total sales from 
these diree businesses constituted approximately 
28 percent of the Company's consolidated sales in 
fiscal 1989. Other chemical businesses that con
tributed to 9 percent of the Company's consolidated 
sales ovct the past three years are acetic acid, ammo
nia, and ammonia products, methanol, and polyvinyl 
chloride resins. 
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Air Products and Chemicals, Inc. 

Environmental and Energy 

Air Products' environmental and energy segment con
sists of two joint ventures. American Ref-Fuel, estab
lished through a joint venture with Browning-Ferris, 
builds, owns, and operates trash-to-energy facilities. 
Pure Air, formed through a joint venture with 
Mitsubishi, designs and operates facihties to remove 
sulfur emissions from coal-fired utilities flue gas. Air 
Products also has an energy system component that 
builds, runs, and operates cogeneration facilities. 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate industry 
service. 

t 

I 

E^iuipment and Technology 

Air Products' equipment and technology segment 
designs, manufactures, and supphes cryogenic proc
ess equipment used for air separation, gas pro
cessing, natural gas liquefaction, wastewater 
treatment, hydrogen puriHcation, and nitrogen 
rejection. 

©1990 Dataquest Incorporated 
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Air Products and Chemicals, Inc. 

Table 1 
Five-Year Corporate Highlights (Thousands of U.S. Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

$1,829,600.0 $1,941,500.0 $2,132,200.0 $2,431,900.0 $2,641,800.0 
6.12 9.82 14.06 8.63 

Capital Expenditure 
Percent of Revenue 

$399,000.0 $407,000.0 $367,700.0 $556,400.0 $562,000.0 
21.81 20.96 17.25 22.88 21.27 

R&D Expenditure 
Percent of Revenue 

$51,107.0 $61,091.0 
2.79 3.15 

$56,530.0 $71,797.0 $71,403.0 
2.65 2.95 2.70 

Number of Employees 
Revenue ($K)/Employee 

12,500 
$146 

12,700 
$153 

12,100 
$176 

13,300 
$183 

14,100 
$187 

Net Income 
Percent Change 

$143,484.0 $4,735.0 $155,587.0 $213,747.0 $222,137.0 
(96.70) 3,185.89 37.38 3.93 

1989 Calendar Year (US$M) Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$668.94 
$56.65 

$663.71 
$53.36 

$668.62 
$51.01 

$652.50 
$49.40 

Sonice: Air Products and Chemicals, Inc. 
Anmial Repoits and Fonns 10-K 
Dataqoest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

North America 
International 

1985 

86.28 
13.72 

1986 

80.41 
19.59 

1987 

77.97 
22.03 

1988 

76.03 
23.97 

1989 

76.43 
23.57* 

*Far 1989, Eniope contributed 85.4 percent and Canada and 
Latin America 14.6 petcent of b e intonational levemie. 

Source: Air Products and Chemicals, Inc. 
Anmial Reports and Forms 10-K 
Dataquest (1990) 

Table 3 
Revenue by Distribution Channel (Percent) 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

90.00 
10.00 

90.00 
10.00 

Source: Air Products and Chemicals, Inc. 
Amnutl RepOTts and Forms 10-K 
Dataquest (1990) 
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Air Products and Chemicals, Inc. 

1989 SALES OFFICE LOCATIONS 

North America—66 
Japan—3 
Europe—19 
Asia^acific—9 
ROW—1 

MANUFACTURING LOCATIONS 

North America 

United States 
Alabama—Chunchula, Decatur, Flomaton, 

Irondale, Lowndesboro, Monroeville, Muscle 
Shoals 

Arizona—Chandler, Phoenix 
Arkansas—Ashdown 
California—City of Industry, El Segundo, Gait, 
Hesperia, Lathrop, Long Beach, Mountain View, 

Sacramento, Santa Clara, Stockton, Golden 
Colorado—Colorado Springs 
District of Columbia—Washington 
Florida—^Fbrt Walton Beach, Jacksonville, Jay, 

Largo, Orlando, Pensacola 
Georgia—Conyers 
Illinois—Brookfield, Chicago, Granite City, 
Hennepin, LaSalle, Mount Zion 

Indiana—Chesterton, South Bend 
Iowa—Bettendorf, Cedar Rapids, Davenport, Des 
Moines, Sioux City 

Kansas—Lenexa, Wichita 
Kentucky—Ashland, Calvert City, Louisville, 
Russellville 

Louisiana—Geismar, Luling, New Orleans, 
Plaquemine, Sorrento, St Gabriel 

Maryland—Elkton, Sparrows Point 
Massachusetts—^Hopkinton, Marlborough 
Michigan—Detroit, Saginaw 
Minnesota—Shakopee 
Mississippi—Greenwood, Pass Christian 
Missouri—Eaidii City 
Nebraska—Lincoln, Omaha 
New Jersey—Camden, Dayton, Iselin, Manalapan, 
Paulsboro, Wharton 

New York—Fishkill, Glenmont, Lackawanna, 
Latham, Oswego, Rochester 

North Carolina—Charlotte, Greensboro, 
Laurinburg, Reidsville, Research Triangle Park, 
Wilmington 

Ohio—Qeveland, Middletown, North Baltimore 
Oklahoma—Oklahoma City, Pryor 
Oregon—^Albany, IXialatin 
Pennsylvania—^Allentown, Butler, Creighton, 

Dravosburg, Lancaster, Lehigh Valley, 
Manchester, Marcus Hook, MeadviUe, ML Holly 
Springs, Tamaqua, '^^^es-Barre 

South Carolina—^Florence, Piedmont 
South Dakota—^Rapid City 
Tennessee—^Alcoa, Huntingdon, Kingsport, 

Memphis, Nashville, New Johnsonville 
Texas—^Arlington, Austin, Baytown, Conroe, 

Corpus Christi, Dallas, Deer Park, Garland, 
Gruver, La Porte, Lubbock, Midlothian, 
Pasadena, ^^chita Falls 

Utah—Centerville 
Virginia—^Hampton, Richmond 
Washington—^Puyallup 
West Virginia—^Apple Grove, Ceredo, Nitro, 

Proctor, Weirton 
^sconsin—Oak Creek 
Wyoming—^Evanston 

Canada 
Alberta—Calgary 
British Columbia—^Richmond 
Manitoba—Wmsnptg 
Ontario—Brampton, Kanata, Nanticoke, Samia 
Quebec—LaSalle 

Europe 

Belgium 
Ghent, Wvoorde 

Netherlands 
Temeuzen 

Asia/Pacific 

Australia 
Fitzroy, "Victoria 

Korea 
Seoul 

ROW 

Brazil 
Casa Vo'de 

Mexico 
Estado De Mexico 

Puerto Rico 
Ponce 
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Air Products and Chemicals, Inc. 

SUBSIDIARIES 

North America 

Air Products 
Air Products 
Air Products 
Air Products 
Air Products 
Cambria Co. 
Cambria Co. 
GSF Energy 
Prodair Corp. 
Pure Air on 
Pure Air on 
Stockton Co. 

Europe 

Canada Ltd. 
Inc. 
Manufacturing Corp. 
Pacific, Inc. 
Refuel Holdings Corp. 
Gen. (I), Inc. 
Gen. (II), Inc. 
Inc. 

the Lake (I), Inc. 
the Lake (II), Inc. 
Gen. (T), Inc. 

Air Products (GB) Ltd. 
Air Products (UK) Ltd. 
Air Products GmbH 
Air Products Gases Industrialis Ltda. 
Air Products Gesellschaft m.b.H. 
Air Products Ireland Limited 
Air Products Italia S.p.A. 
Air Products Netherlands B.V. 
Air Products PLC 
Air Products S.A. 
Anchor Chemical Group PLC 
Gardner Cryogenics A/S 
Gardner Cryogenics Limited 
Prodair SJL. 

ALLIANCES, JOINT VENTURES, AND 
UCENSING AGREEMENTS 

1988 

Akzo, NV 
The con^anies undertook a joint venture to design 
and develop membrane systems for air separatioiL 
Air Products is to have exclusive worldwide rights 
to market all membrane systems resulting from this 
joint venture. 

Super Oxygen Sdn. Bhd. 
The companies undertook a joint venture to pro
duce and market industrial gases in Malaysia. 

Bangkok Industrial Gas Co., Ltd. 
The companies have a joint venture for producing 
and marketing industrial gases in Thailand. 

San Fu Chemical Co., Ltd. 
The companies have a joint venture for producing 
and marketing industrial gases in Taiwan. 

Athens Corporation 
Under an agreement. Air Products is to mark 
Athens' chemical purification systems for semi
conductor wafer cleaning and other applications. 

7957 

Chun Wang Industrial Gases 
The companies undertook a joint venture to supply 
industrial gases in China and Hong Kong. 

Mitsubishi Heavy Industries America, Inc. 
The companies have a joint venture establishing 
Pure Air to market a tectmology diat reduces sulfiir 
emissions from coal-fired utilities. 

MERGERS AND ACQUISITIONS 

1989 

Dow Coming 
Air Products acquired Dow Coming's poly-
urethane silicone surfactant business. 

Athens Corporation 
Air Products acquired an equity interest in Adiens, 
a firm with proprietary systems for processing 
chemicals used in manufacturing semiconductor 
wafers. 

Trimont Chemicals 
Air Products acquired Trimont Chemicals, which 
provides Air Products with new epoxy additives 
and increased manufacturing capacity. 

1988 

Valchem 
Air Products acquired Valchem to add high-
performance products to Air Products' polymer 
chemicals technology base. Valchem is to provide 
a line of water-based acrylic products. 
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Air Products and Chemicals, Inc. 

Anchor Chemical Group ^ ^ ^ ^ • ^ ^ ^ ^ ^ • ^ ^ ^ ^ ^ ^ ^ ^ ^ • " 
Air products acquired 70.5 percent of Anchor 
Chemical Group, givmg Air Products a 100 per- PRINCIPAL INVESTORS 
cent holding. Air Products acquired 29.5 percent of 
Anchor in November 1987. 

L'Oxygene Liquide Lazard Freres & Co.—5.30 percent 
Air products acquired 65 percent interest in Oppenheimer & Co., L.P.—5.04 percent 
L'Oxygene Liquide, an important regional gas Wellington Management Company—5.04 percent 
supplier in France. 

1987 

Anchor Chemical Group 
Air products acquired 29.5 percent of Anchor 
Chemical. 

KEY OFFICERS 

Dexter F. Baker 
Chairman of the board and chief executive officer 

Leon C. Holt, Jr. 
Vice chairman and chief administrative officer 

Frank J . Ryan 
President and chief operating officer 
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Air Products and Chemicals, Inc. 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending September 
(Thousands of U.S. Dollars, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

$638,130.0 
32.463.0 

381,516.0 
13,762.0 

128.049.0 
82,340.0 

$1,782,267.0 
$173,058.0 

$581,629.0 
34,657.0 

273,598.0 
81.998.0 

133,234.0 
58,142.0 

$1,818,158.0 
$261,241.0 

$577,917.0 
54,871.0 

289,917.0 
41,764.0 

127,017.0 
64,348.0 

$1,920,520.0 
$206,694.0 

$626,271.0 
32.696.0 

344,707.0 
3,518.0 

175.399.0 
69.951.0 

$2,061,642.0 
$311,597.0 

$756,784.0 
45,236.0 

377,295.0 
4,266.0 

215,107.0 
114,880.0 

$2,217,594.0 
$391,330.0 

$2,593,455.0 $2,661,028.0 $2,705,131.0 $2,999,510.0 $3,365,708.0 

$493,179.0 
$520,839.0 
$416,459.0 

$401,521.0 
$698,857.0 
$460,509.0 

$433,411.0 
$616,389.0 
$508,700.0 

$516,759.0 
$667,937.0 
$542,572.0 

$494,477.0 
$853,710.0 
$572,622.0 

$1,430,477.0 $1,560,887.0 $1,558,500.0 $1,727,268.0 $1,920,809.0 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
U.S. Revenue 
Non-U.S. Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

$1,162,978.0 $1,100,141.0 $1,146,631.0 $1,272,242.0 $1,444,899.0 
NA 

31,182.0 
103,169.0 

1,028,627.0 

NA 
62,364.0 
49,547.0 

988,230.0 

NA 
62,364.0 
(9,048.0) 

1,093,315.0 

NA NA 
62,364.0 62,364.0 

(36,873.0) (17,086.0) 
1,246,751.0 1,399,621.0 

$2,593,455.0 $2,661,028.0 $2,705,131.0 $2,999,510.0 $3,365,708.0 

1985 1986 1987 1988 1989 

$1,829,600.0 $1,941,500.0 $2,132,200.0 $2,431,900.0 $2,641,800.0 
1,578,500.0 

251,100.0 
1,561,100.0 

380,400.0 
1,662,400.0 

469,800.0 
1,849,000.0 2,019,200.0 

582,900.0 622,600.0 
$1,059,220.0 $1,146,089.0 $1,275,499.0 $1,451,508.0 $1,600,832.0 

$51,107.0 
$472,972.0 
$399,000.0 
$217,693.0 

11.90 
33.50 

$143,484.0 
60,402.3 

$61,091.0 
$467,658.0 
$407,000.0 
$152,319.0 

7.85 
29.80 

$4,735.0 
58,623.0 

$56,530.0 
$486,732.0 
$367,700.0 
$242,859.0 

11.39 
34.30 

$155,587.0 
56,366.7 

$71,797.0 $71,403.0 
$545,403.0 $609,997.0 
$556,400.0 $562,000.0 
$303,666.0 $321,495.0 

12.49 12.17 
29.60 30.90 

$213,747.0 $222,137.0 
54,857.8 54,941.4 

Per Share Data 
Earnings 
Dividend 
Book Value 

$2.38 
$0.63 

$19.25 

$0.08 
$0.77 

$18.77 

$2.76 
$0.90 

$20.34 

$3.90 
$1.10 

$23.19 

$4.04 
$1.26 

$26.30 
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Air Products and Chemicals, Inc. 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending September 
(Thousands of U.S. Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

1.29 
1.03 

153.25 
42.41 

123.00 

-
-

7.84 

2.79 
21.81 

12,500 
$106.00 

15.38 

1986 

1.45 
1.12 

165.27 
36.50 

141.88 

0.18 
0.42 
0.24 

-
3.15 

20.96 
12,700 

$152.90 
15.29 

1987 

1.33 
1.04 

167.49 
37.80 

135.92 

5.80 
13.85 
7.30 

2.65 
17.25 

12,100 
$176.20 

13.59 

1988 

1.21 
0.87 

162.05 
40.62 

135.77 

7.49 
17.67 
8.79 

2.95 
22.88 

13,300 
$182.80 

18.55 

1989 

1.53 
1.10 

153.48 
34.22 

132.94 

6.98 
16.35 
8.41 

2.70 
21.27 

14,100 
$187.40 

16.70 

NA = Not available Source: Air Products and Chemicals, Inc. 
Annnal Reports and fonas 10-K 
Dataqaest (1990) 
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Company Backgrounder by Dataquest 

Anelva Corporation 
8-1, Yotsuya 5-chome 

Fuchu-shi, Tokyo 183, Japan 
Telephone: 0423-64-2111 

Telex: 2832558 
Fax: Not Available 

Dun's Number: 69-084-8478 
Date Founded: 1967 

CORPORATE STRATEGIC DIRECTION 

Anelva Coiporation is an experienced international 
specialist in vacuum technology, which is essential to 
semiconductor and electronic device productioiL 
Anelva stands for ANalysis, ELectronics, and VAcu-
um, which are the Company's main areas of concen
tration and innovation. 

Anelva is focusing its R&D on thin-film manufactur
ing systems, peripheral equipment, and software. 
Beam technology and plasma technology have 
demanded continuous R&D support 

Because Anelva is a privately held company, no 
financial statements are included. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Anelva has two business segments: thin-film produc
ing systems and analyzing systems. The thin-film 
producing systems consist of a wide range of 
products. They are suitable for a numbo' of applica
tions including small, experimental batch use, 
cassette-to-cassette fuUy automated systems, and on
line systems for mass production. These sjrstems 
include the following: 

• Sputtering systems, which produce high-quality 
metallic films, oxide films, and magnetic films by 
magnetron high-rate sputtering 

• Reactive ion etching systems, which perform fine-
line etching of fihns such as Al, Al-aUoy, Al-
oxide, and poly-Si 

• Plasma-chemical vapor deposition (CVD) systems, 
•^fihich produce amorphous silicon films for solar 
batteries and silicon nitride films for thin-fiOba 
transistors 

• Molecular beam epitaxy (MBE) systems, which 
perform compound semiconductor MBE, Si-MBE, 
and a combination of multichamber and sample 
transport mechanisms 

• Vacuum evaporators, which are a combination of 
an electronic beam gun and a planetary motion 
substrate holder 

Analyzing systems are used at pure research centers 
for analysis and at commercial production facilities 
for quality control These systems include the follow
ing: 

• Gas analyzers, which include trace gas analyzers, 
which perform high-sensitivity and continuous 
analysis by a quadruple mass spectrometer 

• Surface analyzers, which include an Auger Elec
tron Spectrometer (AES) and a Secondary Ion 
Mass Spectrometer (SIMS) 

• Vacuum pumps, whicih include cryo pumps, sputter 
ion pumps, oil diffusion pumps, and mechanical 
rotary pumps 

• Vacuum components, which include ICF flanges 
and gaskets, valve viewing ports, electrical and 
motion feed-through components, fittings, and ion 
bombardment and electron-beam guns 

• Gauges and controllers, which include vacuum 
gauges (low vacuum to UHV), film thickness 
monitors and deposition controllers, residual gas 
analyzers, and leak detectors 

• Materials, which include sputtering targets and 
pump oil 

Further Information 

For further information about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 
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Aneiva Corporation 

1989 SALES OFFICE LOCATIONS KEY OFFICERS 

North America—1 
Asia/Pacific—2 

MANUFACTURING LOCATIONS 

North America 

San Jose, California 
Testing equipment, sputtering systems, and gas and 
surface analyzers 

AsidPacific 

Fuchu Factory, Japan 
AU products 

Fuchu Higashi (East) Factory, Japan 
All products 

Fuji Plant, Japan 
Sputtering systems, REI systems, and vacuum 
pumps 

J. Osawa 
Chairman 

Y. Morisada 
President 

Z. Oda 
Executive director 

Y. Sato 
Director 

S. Tsuneki 
Director 

R. W. Kane 
Director 

H. Kobayashi 
Director 

T. Inoue 
Director 

K. Takada 
Director 

R. Yamamoto 
Director 

SUBSIDIARIES 

Information is not available. PRINCIPAL INVESTORS 

Information is not available. 

ALLIANCES, JOINT VENTURES, AND 
UCENSING AGREEMENTS 

Liformation is not available. FOUNDERS 

Information is not available. 

MERGERS AND ACQUISITIONS 

Information is not available. 
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Applied Materials, Inc. 
3050 Bowers Avenue 

Santa Clara, California 95054-3299 
Telephone: (408) 727-5555 

Fax: (408) 748-9943 
Dun's Number: 04-272-8840 

Date Founded: 1967 

CORPORATE STRATEGIC DIRECTION 

Applied Materials, Inc., develops, manufactures, and 
markets semiconductor wafer fabrication equipment 
and related parts throughout the world. It produces 
systems for chemical vapor deposition (CVD) and 
epitaxial silicon deposition, dry plasma etching, and 
ion implantation. 

The Company's total revenue increased 38.3 percent 
to $501.8 million* in fiscal year 1989, from 
$362.8 million in fiscal 1988. Applied Materials 
attributes this growth to the increasing demand for its 
products and its well-balanced geographic position. 
The Con^any's strategy is sales penetration of all 
global markets. For fiscal 1989, iiUemabonal sales 
revenue accounted for 65.2 percent of total revenue. 
Net income reached $51.5 million in fiscal 1989, up 
28.7 percent from fiscal 1988. Applied Materials 
employs 2,651 full-time people. 

During fiscal 1989, European sales amounted to 
$75 million, and the European work force increased 
by more than 500 people. For 1990, Applied 
Materials plans to expand its operations in Italy to 
supply service and support for SGS-Thomson and 
Texas Instruments. It also plans to add J^anese-
speaking sales and service representatives to woik 
with Japanese con^anies that have announced wafer 
fab facilities in Europe. In March 1990, Applied 
Materials announced a new service center in Japan, 
rquesenting the fourth to open there in the past year. 
Over the past two years, Applied Materials has 
increased sales ti) Japan by more than 400 percenL 

More detailed infonnation is available in Tables 1 
dnough 3, which appear after "Business Segment 
Strategic I>irection" and present corporate highlights 
and revenue by region and distribution channel. 
Table 4, a comprehensive financial statement, is at the 
end of this profile. 

Applied Materials' research and development efforts 
are aimed toward the development of new wafer 
processing systems and new process s^hcations for 
existing products. Applied Materials commits itself to 
working closely with its customers worldwide to 
design its systems to meet the customers' planned 
technical and production requirements. The R&D 
facilities are located in the United States, England, 
and Japan. Applied Materials allocated $31.2 million, 
$43.5 million, and $72.3 million to R&D in die 
respective fiscal years 1987, 1988, and 1989. Th?se 
amounts accounted for 17.9,12.0, and 14.4 percent of 
the Company's total revenue those years. 

In fiscal 1989, Applied Materials saw a 56 percent 
revenue growth in European sales. The Company 
anticipates another 30 percent increase in 1990. 

*A]1 dollar amounts are in U.S. doUais. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Deposition 

One of the fundamental steps in fabricating a device 
is deposition, a process in which a layer of either 
electrically insulating (dielectric) or electrically 
conductive material is deposited on the wafer. 
Applied Materials manufactures CVD and epitaxial 
silicon deposition systems. The CVD product line 
consists of film applications based on the Precision 
5000 architecture, with capabilities in such areas as 
interlayer dielectrics (ILD), intermetal dielectrics 
(IMD), passivation nitrides, and tungsten CVDs 
(WCVDs). Epitaxial deposition involves depositing a 
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layer of high-quahty, single crystal silicon on the 
surface of an existing silicon wafer to change its 
electrical properties and form the base on which an 
integrated circuit is built In May 1989, Apphed 
Materials announced the Precision 7700 epi system 
for advanced silicon deposition. According to 
Dataquest estimates. Applied Materials held 
31.7 percent of the nontube CVD worldwide market 
and 55.9 percent of the sihcon epitaxy worldwide 
market in 1988. 

Dry Etch 

The Precision 5000 Etch system, an extension of the 
Precision 5000 architecture, is designed specifically 
for low-pressure, magnetically enhanced reactive ion 
etching (MERIE) of submicron features in films such 
as single-crystal sihcon, polysUicon, and oxide. In 
May 1989, Applied Materials unveiled a new critical 
oxide etch process for its Precision 5000 Etch system, 
enabling the extension of Apphed Materials' MERIE 
technology to sub-halfmicron oxide contacts. 

Dataquest estimates that AppUed Materials captured 
36 percent of the dry etch worldwide market in 1988. 

Implant 

In 1985, Apphed Materials entered the high-current 
portion of the implant market The Precision Implant 
9200 was introduced in April 1988. It has been 
upgraded with the new option of enabling automated 
selection of implant angles and new hardware/ 
software options allowing customers to perform 
remote monitoring and diagnostics, as well as down
load process recipes, from outside the fab. In 1988, 
Apphed Materials had 10 percent of the high-current 
ion implant worldwide market, according to 
Dataquest's 1988 figures. 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate industry 
service. 
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Table 1 
Five-Year Corporate Highlights (Thousands of U.S. Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

;174,595.0 

$12,930.0 
7.41 

$31,519.0 
18.05 

1,359 
$128.50 

$9,270.0 

$149,261.0 
(14.51) 

$11,541.0 
7.73 

$24,621.0 
16.50 

1,415 
$105.50 

$1,860.0 
(79.94) 

$174,444.0 
16.87 

$11,491.0 
6.59 

$31,204.0 
17.89 

1,406 
$124.10 

$336.0 
(81.94) 

$362,758.0 
107.95 

$19,821.0 
5.46 

$43,477.0 
11.99 

1,765 
$205.50 

$40,020.0 
11,810.71 

$501,846.0 
38.34 

8.56 

$72,296.0 
14.41 

2,651 
$189.30 

$51,484.0 
28.65 

1989 Calendar Year (US$M)* Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$106.71 
$13.50 

$122.77 
$13.92 

$130.19 
$12.53 

$142.18 
$11.54 

*Based on fiscal year ratber tban calendar year. Somcc: Applied Material, Inc. 
Aminal Repcni and 
Fonos lO-K 
Dauqaect 
1990 

Table 2 
Revenue by Geographic Region (Percent) 

Region 1985 1986 1987 1988 1989 

Nordi America 
International 

Japan 
Europe 
Asia/Pacific 

67.81 
32.19 
30.07 
2.12 

0 

44.60 
55.40 
28.20 
24.62 

2.58 

49.76 
50.24 
22.63 
23.56 
4.05 

44.16 
55.84 
37.26 
12.73 
5.85 

34.82 
65.18 
39.87 
14.87 
10.44 

Table 3 
Revenue by Distribution Channel (Percent) 

Somce: Ap[i4i«d Maieriali, Inc. 
Ammal RepoiUs abd 
roaas IĈ K 
Dataquest 
1990 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

100.00 
0 

100.00 
0 

Soorce: DataoBest 
1990 
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1989 SALES OFFICE LOCATIONS 

North America—12 
Japan—11 
Europe—^9 
Asia/Pacific—^3 
ROW—0 

MANUFACTURING LOCATIONS 

North America 

Santa Clara, California 
AU products except ion implant 

Japan 

Narita, Chiba Prefecture 
Chemical vapor deposit ion and system 
customization 

Europe 

Horsham, England 
Ion implant 

SUBSIDIARIES 

North America 

Applied Acquisition Subsidiary 
Applied Implant Technology Inc. 
Applied Materials Intematianal Inc. 
ILT Inc. 

Europe 

Applied Materials Europe B.V. 
Applied Materials International B.V. 
.^uplied Matetials Limited 
Applied Materials Sari 
Applied Materials Technology Etectronics G.nLb.R 

AsiaiPacific 

Applied Materials Asia/Pacific Ltd. 
Applied Materials Hong Kong Ltd. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1989 

Peak Systems 
The companies made a strategic alliance involving 
a development and production contract focused on 
adding rapid thermal processing (RTP) to semicon
ductor processes available to the worldwide 
customers of Applied Materials' Precision 5000 
system. As part of the agreement. Applied Materi
als will acquire 10 percent ownership of Peak 
Systems. 

1988 

Gasonics 
The companies made a technology agreement to 
explore the integration of a microwave down
stream photoresist stripping capability into Applied 
Materials' multichamber Precision 5000 Etch 
system. 

KEY OFFICERS 

James C. Morgan 
Chairman and chief executive officer 

James W. Bagley 
President and chief operating officer 

Dan Maydan 
Executive vice president 

Dana C. Ditmore 
'\^ce president. Customs Service 

Steve Lindsay 
N^ce president. Sales and Marketing 

Howard L. Neff 
Vice president. Corporate Operations 

Peter R. Hanely 
Group vice president. Customer Business Group 

Tetsuo Iwasaki 
"^ce president; president. Applied Materials Japan 
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Sasson Somekh 
Vice president. Applied Conductor Technology 

John G. Stewart 
Vice president, Applied Implant Technology 

David N. K. Wang 
Vice president. Chemical Vapor Deposition and 
Etch Technologies 

PRINCIPAL INVESTORS 

FMR Corporation—^9.6 percent 
Neuberger & Bennan—^5.5 percent 
T. Rowe Price Associates, Inc.—^5.5 percent 

SCA 
0006696 ©1990 Dataquest locoiporated 



Applied Materials, Inc. 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending October 
(Thousands of U.S. Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
U.S. Revenue 
Non-U.S. Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

Per Share Data 
Earnings 
Dividends 
Book Value 

1985 

$107,482.0 
35,674.0 
31,199.0 

N/A 
30,857.0 
9,752.0 

$35,718.0 
$5,220.0 

$148,420.0 

$37,582.0 
$16,880.0 
$7,532.0 

$61,994.0 

$86,426.0 
N/A 

53,673.0 
1,072.0 

31,681.0 

$148,420.0 

1985 

• $174,595.0 
118,395.0 
56,200.0 

$94,210.0 
$31,519.0 
$32,763.0 
$12,930.0 
$15,983.0 

9.15 
42.00 

$9,270.0 
13,160.0 

$0.71 
N/A 

$6.57 

1986 

$106,166.0 
21,796.0 
39,577.0 

N/A 
36,039.0 
8,754.0 

$43,358.0 
$6,614.0 

$156,138.0 

$32,384.0 
$19,615.0 
$10,393.0 

$62,392.0 

$93,746.0 
N/A 

55,428.0 
4,407.0 

33,911.0 

$156,138.0 

1986 

$149,261.0 
66,568.0 
82,693.0 

$87,730.0 
$24,621.0 
$31,811.0 
$11,541.0 
$3,313.0 

2.22 
44.00 

$1,860.0 
13,322.0 

$0.14 
N/A 

$7.04 

1987 

$179,159.0 
44,815.0 
49,527.0 
25,907.0 
47,139.0 
11,771.0 

$47,039.0 
$6,428.0 

$232,626.0 

$48,130.0 
$21,112.0 
$9,776.0 

$79,018.0 

$153,608.0 
N/A 

155.0 
119,206.0 
34,247.0 

$232,626.0 

1987 

$174,444.0 
86,810.0 
87,634.0 

$103,061.0 
$31,204.0 
$38,096.0 
$11,491.0 

$578.0 
0.33 

42.00 
$336.0 

14,140.0 

$0.02 
N/A 

$10.86 

1988 

$276,159.0 
58,219.0 
98,624.0 
42,570.0 
53,757.0 
22,989.0 

$55,994.0 
$7,055.0 

$339,208.0 

$116,985.0 
$11,346.0 
$10,070.0 

$138,401.0 

$200,807.0 
N/A 

158.0 
126,382.0 
74,267.0 

$339,208.0 

1988 

$362,758.0 
160,190.0 
202,568.0 

$192,094.0 
$43,477.0 
$56,659.0 
$19,821.0 
$66,700.0 

18.39 
40.00 

$40,020.0 
16,491.0 

$2.43 
N/A 

$12.18 

1989 

$342,944.0 
57,426.0 

131,563.0 
49,682.0 
77,015.0 
27,258.0 

$82,127.0 
$8,786.0 

$433,857.0 

$142,852.0 
$29,445.0 
$7,161.0 

$179,458.0 

$254,399.0 
N/A 

162.0 
128,486.0 
125,751.0 

$433,857.0 

1989 

$501,846.0 
174,755.0 
327,091.0 

$257,149.0 
$72,296.0 
$88,935.0 
^^^jy^^AJ 

$84,402.0 
16.82 
39.00 

$51,484.0 
16,757.0 

$3.07 
N/A 

$15.18 
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Table 4 (Continued) 
Comprehensive Financial Statement 
Fisc^ Year Ending October 
(Thousands of U.S. Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 
Other Key Ratios 

R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

2.86 
2.04 

41.33 
43.48 
71.73 

-
-

5.31 

18.05 
7.41 

1,359 
$128.50 

8.71 

1986 

3.28 
2.17 

46.25 
34.54 
66.55 

1.22 
2.06 
1.25 

16.50 
7.73 

1,415 
$105.50 

7.39 

1987 

3.72 
2.74 

30.62 
31.33 
51.44 

0.17 
0.27 
0.19 

17.89 
6.59 

1,406 
$124.10 

4.94 

1988 

2.36 
1.90 

27.88 
58.26 
68.92 

14.00 
22.58 
11.03 

11.99 
5.46 

1,765 
$205.50 

5.84 

1989 

2.40 
1.86 

32.28 
56.15 
70.54 

13.32 
22.62 
10.26 

14.41 
8.56 

2,651 
$189.30 

9.90 
N/A - Not Available Source: Applied Materials, Inc. 

Ammal Iteptnts sad 
Banns lO-K 
Dstaquest 
1990 
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Advanced Semiconductor Materials International N.V. 
Jan Steenlaan 9 

3723 BS BUthoven 
Netherlands 

Phone: (31) 30-281836 
• Fax: (31) 30-281863 

Dun's Number: Not Available 
Date Founded: 1968 

CORPORATE STRATEGIC DIRECTION 

Advanced Semiconductor Materials International 
N.V. (ASM Intemational N.V.) is a worldwide suj>-
plier of semiconductor process and assembly equip
ment Products include assembly automation and 
encapsulation equipment, microcomputer-controlled 
wafer processing equipment, chemical vapor deposi
tion (CVD) systems, epitaxial reactors, components 
for gas control systems, and semiconductor leadframe 
products and materials. 

ASM markets its products to semiconductor manufac
turers on a worldwide basis. Customers vary from 
independent semiconductor manufacturers to large, 
vertically integrated electronic systems companies 
that manufacture semiconductors for internal use. 
ASM's strategy addresses the needs of both types of 
customers, emphasizing sales among the largest 

• manufacturers. New products are being designed in a 
modular style that wiU provide configurations for 
various customer requirements and diat allow incor
poration of technological advances in semiconductor 
processing technology. 

Net sales of ASM products were slightly over 
F 416.2 million (US$195.4 million) for the year 
ended December 31, 1989. This represents a 
14.7 percent increase over 1988 sales of 
F 362.9 million (US$183.3 million). (Percentage 
changes refer only to F amounts; US$ percentage 
changes will differ because of fluctuations in Data-
quest exchange rates.) Sales in the Far East and Japan 
showed the greatest gains, at F 130.9 million and 
F 110.5 million (US$61.5 million and US$51.9 mU-
lion), respectively. This compares with 1988 sales of 
F 93 million and F 89 million (US$47 million and 
US$45 million). Product sales in Europe slowed dur
ing 1989, down to F 129.7 million (US$60.9 million), 

compared with F 135.7 million (US$68.5 million) 
in 1988. Sales in the United States remained fairly 
flat, at F 45.1 million (US$21.2 million) in 1989, 
vereus F 45.2 million (US$22.8 million) in 1988. 

In order to develop and manufacture products to 
accommodate local needs and to market and service 
products in a worldwide market, ASM has manufac
turing, sales, and service facilities in Europe, the 
United States, Hong Kong, and Japan. Most of the 
Con^any's sales are through its direct sales force. In 
addition to individual sales and service offices 
throughout the world, ASM maintains a specialized 
group of sales, support, and service personnel to meet 
specific technology and application requirements for 
each of the main product categories. 

ASM has R&D facilities in Arizona, Tokyo, Hong 
Kong, and the Netherlands fliat enable it to draw on 
innovative and technical capabilities on an interna
tional basis. Each location is the center of expertise 
for a specific product or technology. ASM also has 
established an intemational research cent^ in the 
Netherlands for the development of semiconductor 
manufacturing technology. 

During 1989, ASM opened a factory in the Shenzen 
economic zone of ihe People's Republic in China. In 
addition, ASM intends to set up a factory and R&D 
facility in Singapore and a new customer engineering 
facility in Kjnishu, Japan, during the next few years. 
ASM plans to continue its significant investments in 
R&D to expand and improve product lines. During 
1989, the Company spent F 39.7 million 
(US$18.6 million) on R&D, a 39 percent increase 
over the 1988 l eve l of F 28 .6 mi l l ion 
(US$14.4 miUion). 
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As of December 31, 1989, ASM employed more than 
2,200 people worldwide. ASM employment is highest 
in Hong Kong at 1,044, followed by the Netherlands 
with 635, die United States with 252, Japan with 177, 
and other European countries with 105. 

More detailed iufbrmation is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate highUghts 
and revenue by region and distribution channel. 
Tables 4 and 5, comprehensive financial statements, 
are at the end of this backgrounder. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

ASM's business is divided into three main segments: 
wafer processing, assembly and encapsulation, and 
materials. The biggest revenue producer for 1989 was 
the wafer processing segment with net sales of 
F 224.5 million (US$105.4 million), or 54 percent of 
total net sales. The assembly and encapsulation seg
ment was second, with net sales of F 128.0 million 
(US$60.1 million), followed by material segment 
sales of F 63.0 milUon (US$30.0 million). Sales for 
the latter two business segments represented 31 and 
15 percent of total net sales, respectively. 

The wafer processing equipment products are used in 
the semiconductor manufacturing process, during 
which a series of thin films is deposited, or grown, on 
a sUicon wafer. ASM manufactures equipment that 
uses CVD and diffusion technologies in this process. 
Dataquest estimates ASM's market share of the 
worldwide CVD equipment market at 12 percent for 
1989 based on estimated sales of F 147.0 million 
(US$69 million). For the 1989 worldwide diffusion 
tube maricet, Dataquest estimates ASM's market share 
at 9 percent based on estimated diffusion tube sales of 
F 61.8 million (US$29 million). 

The Company's wafer processing equipment sector 
has two main product categories: horizontal tube 
plasma-enhanced CVD reactors (PECVDs) used in 
wafer {oocessing for VLSI devices such as 4Mb 
DRAMs, and micropressure CVD systems (LPCVD) 
used for low-pressure wafer processing that permits 
high deposition rates at moderate temperatures. 
LPCVD systems include the horizontal tube systems 

of die DFS 210 and 250 series as well as the vertical 
tube LPCVD system, die VMPIOO PRO. The DFS 
210 and 250 series encompass diffusion and oxidation 
capabilities with LPCVD. Dataquest estimates ASM's 
1989 sales at F 108 million (US$51 million) in die 
PECVD market and F 38 million (US$18 million) in 
the LPCVD market 

During 1989, ASM introduced die VMPIOO PRO, 
which is a vertical tube LPCVD system, in JapaiL 
The DFS 210 and 250 series of dif^ion and oxida
tion systems are ASM's mainstream products in 
Europe. 

Another wafer processing equipment category is 
epitaxial reactors, which are used for epitaxial growth 
of crystal structures on silicon wafers, a process 
commonly used in the manufacturing of advanced 
bipolar devices and CMOS devices. Dataquest esti
mates ASM's sales in this market for 1989 at 
F 13.2 miUion (US$6.2 million). In 1988, ASM 
announced the Epsilon One, which features single-
wafer production with high uniformi^ of layers and 
low particulate contamination. The system is aimed at 
the fast-growing CMOS device maricet In 1989, 
ASM introduced the E2 model, with 200mm wafer 
capability. 

Recent developments in ASM's wafer processing 
product l ine include the integration of 
microprocessor-based controls and the addition of 
automated wafer handling to existing products and 
newly developed systems. During 1989, ASM 
announced die Advance 600, a new family of mul
tiprocessing systems for use in submicron chip 
manufacturing. The Advance 600 products incor
porate ASM's Central Loadlock Systems, to which 
various modules for processing and handling can be 
connected. ASM's strategy is to make modular sys
tems that allow a variety of system configurations to 
address selected applications. 

ASM's assembly and encapsulation segment provides 
equipment used after the wafer processing step. The 
assembly equipment line includes automated systems 
for die inspection and separation, die bonders, wire 
bonders, molding systems, and trim-and-form sys
tems. ASM's bonding equipment integrates mechani
cal and computer-based automation technology to 
meet productivity and quality criteria, while maintain
ing cost effectiveness. 
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During 1989, a new aluminum wire bonder, the 
AB509, was introduced. This product is targeted to 
the LED market for consimier electronics applica
tions. More recently, in March 1990, ASM introduced 
the AB309 gold wire bonder. This product incor
porates a new pattern recognition system and an 
ultralight moving bondhead for high-speed production 
rates. The AB309 system specifications are designed 
to provide higher productivity for customers in the 
high-volume IC market 

The Company's transfer molds, used in plastic pack
aged circuits, also provide fully automated systems 
operation. This category includes the AMS 480, a 
high-capacity, automated in-line molding system 
introduced several years ago. In 1987, lower-capacity 
automatic and semiautomatic molding systems, the 
AMS 140 and MS 100, were added to address a 
growing market for high-variety/small-series produc
tion of semiconductors. Similar to trends in wafer 
processing equipment, these encapsulation systems 
include the integration of microprocessor-based con
trols for process and information handling. 

ASM expanded its molding systems product line with 
the introduction of the AMS 280 from ASM Fico in 
May 1989. This AMS 280 system offers a midrange 
production capacity, fitting between the MS 100 and 
AMS 140 at the low end and the AMS 480 at the 
high end. To further strengthen its position in die 
assembly markets, ASM is also developing advanced 
versions of its automatic and semiautomatic trim-and-
form systems. 

Manufacturing of assembly equipment is concentrated 
in Hong Kong for sale worldwide. ASM's encapsula
tion products are manufactured in the Netho'lands 
and Hong Kong. The Company also has established 
precision machine tooling facilities in those locations 
to manufacture very high-precision transfer molds for 
encapsulation and automated trim-and-form tooling. 

Further Information 

For fiirth^ information regarding the Company's 
business segments, please contact the appropriate 
Dataquest industry service. 
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Table 1 
Five-Year Corporate Highlights (Thousands of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

$105,677.7 $128,463.7 $136,614.3 $183,276.8 $195,401.4 
21.56 6.34 34.16 6.62 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (US$1=F) 

$18,660.2 
17.66 

$11,056.3 
10.46 

1,868 
$56,573 

($5,794.6) 

F 3.32 

$14,679.2 
11.43 

$18,730.6 
14.58 

2,092 
$61,407 

($25,182.0) 
95.96 

F 2.45 

$11,852.7 
8.68 

$17,476.8 
12.79 

2,056 
$66,447 

($22,544.8) 
3,514.20 

F 2.03 

$9,623.2 
5.25 

$14,447.0 
7.88 

1,984 
$92,377 

$21,314.6 
(194.54) 

F 1.98 

$18,028.6 
9.23 

$18,659.6 
9.55 

2,213 
$88,297 

$4,510.8 
(78.84) 
F 2.13 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA = Not available Soiuce: Advanced Semicondiictar Materials Intemational N.V. 
Qnarterly Reports 
Dataquest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 1985 1986 1987 1988 1989 

North America 
Intemational 

Europe 
Asia^acific 

27.00 
73.00 
24.00 
49.00 

15.00 
85.00 
44.00 
41.00 

12.00 
88.00 
46.00 
42.00 

12.00 
88.00 
37.00 
51.00 

11.00 
89.00 
31.00 
58.00 

Somce: Advanced Semicaodactor Materials International N.V. 
Animal Reports 
Dataquest (1990) 

Table 3 
Revenue by Distribution Channel (Percent) 

Channel 

Direct Sales 
Indirect Sales 

1985 

100.0 
0 

1986 

100.0 
0 

1987 

100.0 
0 

1988 

100.0 
0 

1989 

100.0 
0 

Sonice: Advanced Semicondnctor Materials IntematioDal N.V. 
Anttoal Reports 
Dataquest (1990) 
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1989 SALES OFFICE LOCATIONS 

North America—1 
Europe—4 
Asia/Pacific—11 

Europe 

ASM Europe B.V. (Netherlands) 
ASM Fico Tooling B.V. (Netherlands) 
ASM Finance Ltd. (Germany) 
ASM France SARL (France) 
ASM Germany Sales B.V. (Germany) 
ASM UK Sales B.V, (England) 

MANUFACTURING LOCATIONS 

North America 

Phoenix, Arizona 
Wafer processing equipment (PECVD) 

Tempe, Arizona 
Wafer processing equipment (epitaxy) 

AsialPacific 

ASM Asia Ltd. (Hong Kong) 
ASM Assembly Automation Ltd. (Hong Kong) 
ASM Assembly Materials Ltd. (Hong Kong) 
ASM Japan K.K. (Japan) 
ASM Pacific International Marketing Ltd. 

(Singapore) 
ASM Pacific Technology Ltd. (Hong Kong) 
ASM Technology Singapore Pte. Ltd. (Singapore) 

Europe 

Bilthoven, Netherlands 
CVD, diffusion, and oxidation wafer processing 
products 

Brunssum, Netherlands 
Encapsulation equipment manufacturing 

Herwen, Netherlands 
Encapsulation and tooling products manufacturing 

Montpellier, France 
Gas component manufacturing, small CVD 
systems, MOCVD 

AsialPacific 

Kwai Chung, N.T. Hong Kong 
Assembly automation equipment, encapsulation, 
and leadftame manufacturing 

Nagaoka, Japan 
Wafer processing equipment 

Shenzhen, People's Republic of China 
Precision metal tooling 

Singapore 
Assembly automation equipment 

SUBSIDIARIES 

North America 

ASM America, Inc. (United States) 
ASM Epitaxy (United States) 
ASM Pacific Assembly Products, Inc. (United States) 
ASM Rio USA, Inc. (United States) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

Information is not available. 

MERGERS AND ACQUISITIONS 

Information is not available. 

KEY OFFICERS 

Arthur H. del Prado 
Managing director, president, and chief executive 
officer 

Andre C. van Rhee 
Managing director, vice president of Finance, and 
chief financial ofiGicer 

Lam See-Pong (Patrick) 
Vice president of Asian Operations and managing 
director of ASM Pacific Technology Ltd., the 
holding company for Asia/Pacific subsidiaries 

William H. de Leeuw 
Managing director of ASM Europe B.V. 

SCA 
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Herbert O. Lakens 
Director of Marketing 

Jan WUlem Baud 
Managing director of ASM Fico Tooling B.V. 

YD Miyazaki 
\^ce president of Japanese Operations and manag
ing director of ASM Japan K.K. 

John E. Krickl 
President of ASM America, Inc., and ASM 
Epitaxy 

L. David Sikes 
General manager of ASM America, Inc., and ASM 
Epitaxy 

PRINCIPAL INVESTORS 

Stichting Admimstratiekantoor ASMI—47.3 percent 
All officers and directors as a group (13 per

sons)—49.7 percent 

FOUNDERS 

Arthur H. del Prado 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Thousands of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Maricetable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Cturent Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Conunon Stock 
Oflier Equity 
Retained Earnings 

Total Liabilities and 
Shareholder's Equity 

Income Statement 

Revenue 
Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$1=F) 

1985 

$78,714.5 
5,773.8 

20,345.5 
0 

43,688.9 
8,906.3 

$32,566.6 
$1,622.3 

$112,903.3 

$51,525.6 
$13,341.3 

$758.4 

$65,625.3 

$47,278.0 
0 

63.0 
34,831.0 
12,384.0 

$112,903.3 

1985 

$105,677.7 
$64,604.2 
$11,056.3 
$31,314.8 
$18,660.2 
($1,802.4) 

NA 
43.0 

($5,794.6) 
$6,959.0 

($0.8) 
NA 
NA 

F 3.32 

1986 

$104,304.9 
5,429.8 

34,413.9 
0 

51,894.7 
12,566.5 

$45,131.4 
$1,243.7 

$150,680.0 

$80,199.6 
$24,071.8 
$13,357.1 

$117,628.6 

$33,051.4 
0 

85.3 
41,366.5 
(8,400.4) 

$150,680.0 

1986 

$128,463.7 
$87,338.8 
$18,730.6 
$37,197.6 
$14,679.2 

($18,302.9) 
NA 

43.0 
($25,182.0) 

$6,959.0 

($3.6) 
NA 
NA 

F 2.45 

1987 

$129,632.0 
8,390.1 

47,794.1 
0 

60,249.8 
13,198.0 

$52,610.8 
$1,513.3 

$183,756.2 

$111,408.9 
$27,545.3 
$32,869.5 

$171,823.6 

$11,932.5 
0 

103.0 
44,512.8 

(32,683.3) 

$183,756.2 

1987 

$136,614.3 
$87,996.6 
$17,476.8 
$39,388.2 
$11,852.7 

($13,820.2) 
NA 

43.0 
($22,544.8) 

$6,959.0 

($3.3) 
NA 
NA 

F 2.03 

1988 

$140,244.4 
27,736.9 
59,249.5 

0 
42,367.7 
10,890.4 

$47,658.1 
$5,236.9 

$193,139.4 

$94,344.9 
$21,649.0 
$41,495.5 

$157,489.4 

$35,650.0 
0 

105.6 
47,738.4 
12,193.9 

$193,139.4 

1988 

$183,276.8 
$112,505.6 
$14,447.0 
$47,189.9 

$9,623.2 
$12,318.7 

NA 
43.0 

$21,314.6 
$6,959.0 

$3.1 
NA 
NA 

F 1.98 

1989 

$121,505.2 
9,533.3 

53,110.8 
6,316.4 

41,808.0 
10,736.6 

$48,378.4 
$7,079.3 

$176,962.9 

$85,153.1 
$17,894.4 
$35,659.6 

$138,707.0 

$38,255.9 
0 

104.2 
44,976.1 
(6,824.4) 

$176,962.9 

1989 

$195,401.4 
$116,165.3 
$18,659.6 
$47,188.3 
$18,028.6 
$7,900.9 

NA 
43.0 

$4,510.8 
$6,959.0 

$0.6 
NA 
NA 

F 2.13 

NA = Not available Sowce: Advanced Semiconductor Materials Inteniatioiial N.V. 
Annual Repoits and Fbnns 10-K 
Dataqoest (1990) 
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Table 5 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Thousands of Guilders, except Per Share Data) 

Balance Sheet 

Total Cuirent Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Cuirent Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Odier Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, MiUions 

Per Share Data 
Earnings 
Dividend 
Book Value 

1985 1986 1987 1988 1989 

F 261,332.0 F 255,547.0 F 263,153.0 F 277,684.0 F 258,806.0 
19,169.0 13,303.0 17,032.0 54,919.0 20,306.0 
67,547.0 84,314.0 97,022.0 117,314.0 113,126.0 

0 0 0 0 13,454.0 
145,047.0 127,142.0 122,307.0 83,888.0 89,051.0 
29,569.0 30,788.0 26,792.0 21,563.0 22,869.0 

F 108,121.0 F 110,572.0 F 106,800.0 F 94,363.0 F 103,046.0 
F 5,386.0 F 3,047.0 F 3,072.0 F 10,369.0 F 15,079.0 

F 374,839.0 F 369.166.0 F 373,025.0 F 382,416.0 F 376,931.0 

F 171,065.0 F 196,489.0 F 226,160.0 F 186.803.0 F 181,376.0 
F 44,293.0 F 58,976.0 F 55,917.0 F 42,865.0 F 38,115.0 

F 2,518.0 F 32,725.0 F 66,725.0 F 82,161.0 F 75,955.0 

F 217,876.0 F 288,190.0 F 348,802.0 F 311,829.0 F 295,446.0 

F 156,963.0 F 80,976.0 F 24,223.0 F 70,587.0 F 81,485.0 
0 0 0 0 0 

209.0 209.0 209.0 209.0 222.0 
115,639.0 101,348.0 90,361.0 94,522.0 95,799.0 
41,115.0 (20,581.0) (66,347.0) 24,144.0 (14,536.0) 

F 374,839.0 F 369,166.0 F 373,025.0 F 382,416.0 F 376.931.0 

1985 1986 1987 1988 1989 

F 350,850.0 F 314,736.0 F 277,327.0 F 362,888.0 F 416,205.0 
F 214,486.0 F 213,980.0 F 178,633.0 F 222,761.0 F 247,432.0 
F 36,707.0 F 45,890.0 F 35,478.0 F 28,605.0 F 39,745.0 

F 103,965.0 F 91,134.0 F 79,958.0 F 93,436.0 F 100,511.0 
F 61,952.0 F 35,964.0 F 24,061.0 F 19,054.0 F 38,401.0 
(F 5,984.0) (F 44,842.0) (F 28,055.0) F 24,391.0 F 16,829.0 

NA NA NA NA NA 
43.0 42.0 42.0 40.0 35.0 

(F 19,238.0) (F 61,696.0) (F 45,766.0) F 42,203.0 F 9,608.0 
F 6,959.0 F 6,959.0 F 6,959.0 F 6,959.0 F 7,185.0 

(F 2.8) (F 8.9) (F 6.6) F 6.1 F 1.3 
NA NA NA NA NA 
NA NA NA NA NA 
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Table 5 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Thousands of Guilders, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Piofit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (F K)/Employee 
Capital Spending % of Revenue 

Exchange Rate (US$1=F) 

1985 

1.53 
0.68 

68.88 
108.98 
138.81 

(10.26) 
(24.51) 

(5.48) 

10.46 
17.66 
1,868 

F 187,821 
16.53 

F 3.32 

1986 

1.30 
0.65 

136.55 
242.65 
355.90 

(16.58) 
(51.86) 
(19.60) 

14.58 
11.43 
2,092 

F 150,447 
9.74 

F 2.45 

1987 

1.16 
0.62 

440.90 
933.66 

1,439.96 

(12.33) 
(87.01) 
(16.50) 

12.79 
8.68 

2,056 
F 134,887 

6.45 
F 2.03 

1988 

1.49 
1.04 

133.68 
264.64 
441.77 

11.17 
89.03 
11.63 

7.88 
5.25 

1,984 
F 182,907 

4.98 
F 1.98 

1989 

1.43 
0.94 

126.46 
222.59 
362.58 

2.53 
12.64 
2.31 

9.55 
9.23 

2,213 
F 188,073 

10.19 
F 2.13 

NA = Not avaUable Somce: Advanced Semicondiictar Materials Intetnatioiial N.V. 
Aoimal Reports and Fonns 10-K 
Dataquest (1990) 
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Canon Incorporated 
7-1, Nishi-shinjuku 2-chome 

Shinjuku-ku, Tokyo 163, Japan 
Telephone: (03) 348-2121 

Fax: (03) 349-8957 
Dun's Number: 69-054-9662 

Date Founded: 1937 

CORPORATE STRATEGIC DIRECTION 

Canon Incorporated, a Japanese parent/holding com
pany, is the world's largest (in unit sales) maker of 
copiers and a leading producer of office equipment 
and cameras. Its business is divided into three product 
segments—business machines, cameras, and optical 
and other products—with net sales of 80 percent, 
13 percent, and 7 percent, respectively. The Company 
conducts the majority of its business in Japan, 
Europe, and North America with approximately 
30 percent of net sales coming firom each respective 
region. 

The main market factors affecting the Company are 
trade sanctions, exchange rate risk, and a rapidly 
expanding global economy. Trade sanctions affect all 
Japanese companies. Because of increasing anti-
Japanese sentiment, European countries have imposed 
or threatened to impose import restrictions on 
products manufactured in Japan. Many of Canon's 
products are affected by these trade sanctions. 

Another factor affecting the Company is fluctua
ting exchange rates. Because of the yen's dedine 
over the past five years, profit margins on 
exported products have deteriorated. Japanese copier 
manufacturers have had to raise prices five times 
since 1987. In 1989 alone, foreign exchange transla
tion adjustments affected Canon by ¥17,928 million 
(US$123.4 million). 

Last, with a globalizing economy. Canon and other 
multinational companies are expanding their sales and 
distribution to worldwide markets. By doing so, they 
are entering new markets where market demand 
challenges will be heightened. 

In 1987, Canon implemented a five-year "Global 
Corporation Plan" to address these issues. The plan 
calls for an increase in international investment and 

production, which effectively limits the effects of the 
trade sanctions because products manufactured out
side Japan are not considered "Japanese" products. 
Rather, they are considered to be native to the country 
in which they are manufactured. Also, by increasing 
foreign investment and production, Canon's foreign 
branches are becoming more self-sufficient, thereby 
decreasing the number of cross-border transactions 
and reducing the Company's exposure to interest-rate 
volatility. By establishing a direct interest in the 
foreign market, the Con^any gains a closeness to the 
market that it would not otherwise be able to achieve. 

Going one step further. Canon has begun to onpha-
size increases in research and development (R&D), 
joint company ventures, and product sourcing in the 
foreign markets. These steps are expected to improve 
the geopolitical relationships tiiat Canon has with die 
foreign nations and to help its corporate image on an 
international level. 

The Company is financially able to follow this 
strategy because it conducts business in large foreign 
markets, which can support large-scale, local produc
tion. It also has a significant cash base from which it 
may make the investments. The Company's cash base 
is ¥514,312 million (US$3,729.0 million) witii a net 
working capital to total asset ratio of 30 percent 

The Company's net sales increased by 22.1 percent to 
¥1,350,917 million, (US$9,794.9 million) in fiscal 
1989 from ¥1,106,010 million (US$8,633.3 miUion) 
in fiscal 1988. (Percantage changes refer only 
¥ amounts; US$ percentage changes will differ 
because of fluctuations in Dataquest exchange rates.) 
Business machines and optical and other products net 
sales were both up ^proximately 23.0 percent in 
fiscal 1989. Contributing to the strong growth were 
copiers and computer peripherals. 
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Operating profit surpassed the improvement in sales 
by increasing 31.9 percent to ¥115,985 million 
(US$840.0 million) in fiscal 1989 from ¥87,914 mil
lion (US$686.2 million) in fiscal 1988. The increase 
was primarily due to the aforementioned increase in 
net sales as well as the introduction of higher profit 
margin products. R&D expense increased 15 percent 
to ¥75,566 million (US$548.1 million) in fiscal 1989 
from ¥65,522 million (US$511.5 million) in fiscal 
1988. However, as a percent of sales, R&D expense 
remained fairly stable at approximately 6 percent 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
Direction" and present corporate highlights and reve
nue by regioiL Information on revenue by distribution 
channel is not available. Tables 3 and 4, comprehen
sive financial statements, are at the end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Copiers 

Copiers alone represoit over one-quarter of the Com-
pany's business. In fiscal 1989, the Company retained 
its leadership position by capturing 23 percent of the 
copier maricet, while its closest competitors, Xerox 
and Sharp, captured 15 percent and 14.6 percent, 
respectively. The Company is striving to add value to 
the basic copier and capture more of the market by 
implementing editing and full-color capabilities. 
Some of the outstanding products introduced ia 1989 
are as follows: 

• Color Laser Copier 500 (CLC-500)—In 1989, 
Canon introduced its top of the line digital full-
color model, the CLC-500. The 400-dpi printer/ 
copier produces photographic-quality, plain paper 
copies of color images at a rate of 5 pages per 
minute (ppm). 

• PS-IPU—The PS-IPU is a new PostScript lan
guage interpreter for the Company's CLC-500 sys
tem. This interpreter enables color laser copier 
users to access, manipulate, and print more than 
4,000 different computer software packages that 
support die PostScript page description language 
(PDL). 

• Color Bubble-Jet Copier Al—One of Canon's out
standing new copiers is the Color Bubble-Jet 
Copier, which last year was sold as an output 
printer. However, at the 1989 Canon Expo, the 
copier was presented as a standalone device, 
capable of producing full-color documents up to 
22 X 33 inches that are scanned on the color copier. 

Peripherals 

The peripheral segment of Canon's product 
line includes printers and data storage systems. 
Sales of the computer peripheral segment reached 
¥274,048 miUion. (US$1,987 miUion) in fiscal 1989. 

Canon is one of the leading manufacturers of elec
tronic printers. In 1989, Canon accoimted for approxi
mately 80 percent of the less than 10-ppm electronic 
printer market (the maiket share figure is based on 
the machine unit itself, not die brand name). Canon's 
significant product introductions for 1989 include the 
following: 

• LBP-4—The LBP-4 is Canon's first 4-ppm desk
top laser beam printer. It has a printing resolution 
of 300 dpi and is equipped with nine scalable 
fonts. 

• LBP-8 Mark m series—The LBP-8 Mark m series 
is a new series of laser beam printers diat use 
Canon's new page control language, LBP Image 
Processing System. There are duee products in this 
series, all equipped with scalable fonts, 1.5Mb 
standard memory, increased software support, and 
improved vector graphics capabilities. 

• BJ-130e—The BJ-130e is a bubble-jet printer 
aimed at the impact matrix printer market It offers 
240-cps printing, automatic sheet feeder, 360-dpi 
resolution, and built-in Courier and Gothic fonts. 

In data storage systems. Canon manufactures large-
volume memory systems. One of the Company's 
products, the MOD, is an innovative small fonnat 
memory device with a 256MB capacity per side, 
which is equivalent to 190,000 A4-size pages. The 
MOD'S main application is in computer external stor
age peripherals. However, the first application of the 
MOD technology was incorporated in die memory of 
the NeXT workstation. 

Anodier application of Canon's memory technology 
is the data card. In 1989, Canon unveiled its new 
Optical Memory Cards, •which improved upon the 
magnetic and integrated circuit (IC) designs by allow
ing users to store graphics as wdl as alphanumeric 
data. The card's technology embeds optical-recording 
material onto a 2MB plastic card, immunizing it from 
static electricity or magnetic forces and making it 
more difficult to alter. These new cards have a higher 
storage capacity and cost less to manufacture tiian 
their predecessors. Applications for the card include 
personal identification, personal medical record 
storage, and security access cards. 

f 

» 
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Business Systems 

The business systems segment of Canon encompasses 
a broad range of products, including facsimile 
transceivers, workstations, microcomputers, word 
processors, and desktop pubUshing (DTP), micro
graphics equipment, calculators, and electronic type
writers. The 1989 product introductions include the 
following: 

• FAX-L6500—Canon refers to the plain paper 
FAX-L6500 facsimile transceiver as a Group 4, 
Qass 1 "image temuoal" capable of providing 
networking for Group 3 and 4 facsimiles, making 
it truly multifunctional. It combines the laser print 
engine of Canon's 9330 digital copier with a flat
bed scanner and 20MB of hard-disk memory. The 
user can use this product as a facsimile machine or 
a full-range copier, capable of reducing or enlarg
ing documents by 35 to 800 percent Its image 
editing and ou^ut is 30 ppm. 

• FAX-L4600—This new plain paper laser beam G4 
fax machine is designed for high-volume commu
nication. This product provides true networking 
capabilities by accepting documents from either a 
G3 or G4 terminal without reprogramming. 

• Navigator—The most innovative of Canon's new 
products is the Navigator. This compact, integrated 
personal woricstation has the multifunctional fea
tures of a word processor, facsimile transceiver, 
telephone, IBM-compatible microcomputer, and 
personal data management—all of which can be 
operated from the touch of a screen. 

Bubble-Jet Word Processor and Thermal Transfer 
Word Processor—These are compact, aU-in-one 
word processors that do not require a separate 
printer. They are marketed toward the home office 
and feature Canon's "nonimpact" printing systems. 

Cameras 

The camera is what first introduced the Canon name 
to the world. Along widi cameras. Canon is involved 
in video camcorders, still video, and camera lenses. 
The camera division accounted for 13.1 percent of 
total net sales. 

Optical Products 

The optical product division comprises high-tech, 
precision products including semiconductor produc
tion equipment, broadcasting lenses, and medical 
equipment The Company is currently one of the 
largest suppliers of optical lithography equipment 
used in semiconductor device manufacturing. Optical 
products contributed 5 percent to net sales. 

Further Information 

For further information about the Company's business 
segments, please contact the appropriate industry 
service. 
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Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1985 1986 1987 1988 1989 

Rve-Year Revenue 
Percent Change 

$4,006.8 $5,276.6 
31.69 

$6,728.5 
27.52 

$8,633.3 
28.31 

$9,794.9 
13.46 

Capital Expenditure 
Percent of Revenue 

$384.7 
9.60 

$482.3 
9.14 

$437.4 
6.50 

$648.4 
7.51 

$777.9 
7.94 

R&D Expenditure 
Percent of Revenue 

$207.2 
5.17 

$328.3 
6.22 

$393.3 
5.84 

$51.1 
0.59 

$547.9 
5.59 

Number of Employees 
Revenue ($K)/Employee 

34,129 
$117.40 

35,498 
$148.65 

37,521 
$179.33 

37,521 
$230.09 

44,401 
$220.60 

Net Income 
Percent Change 
Exchange Rate (US$1=^ 

$155.3 

¥238.54 

$63.7 
(59.02) 

¥168.52 

$91.1 
43.10 

¥145.16 

$289.6 
217.89 

¥128.11 

$277.6 
(4.13) 

¥137.92 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

NA = Not available 

Table 2 
Revenue by Geographic 

Region 

North America 
International 

Japan 
Europe 
ROW 

Region (Percent) 

1985 

37.87 
71.44 
28.56 
24.22 

9.35 

Ql 

NA 
NA 

1986 

34.77 
69.17 
30.83 
27.45 

6.95 

Q2 

NA 
NA 

1987 

32.48 
70.27 
29.73 
30.48 
7.31 

Q3 

NA 
NA 

Q4 

NA 
NA 

Sonice: Canon Incoiparated 
Anmial Rqxnts 
Dataquest (1990) 

1988 1989 

30.24 30.55 
68.49 69.36 
31.51 30.64 
30.70 31.36 
7.55 7.45 

Source: Canon Incoipoiated 
Annual Reports 
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1989 SALES OFFICE LOCATIONS 

Nordi America—4 
Europe—13 
Asia/Pacific—6 

Japan—4 
ROW—3 

MANUFACTURING LOCATIONS 

North America 

Canon Business Machines, Inc. (United States) 
Produces electronic typewriters and facsimiles, as 
well as copier and electronic typewriter 
consimiables 

Canon Virginia, Inc. (United States) 
Manufactures copiers, laser printers, and printer 
consumables 

Europe 

Canon Bretagne SA. (France) 
ManufactiuTes electronic typewriters and facsimile 
transceivers 

Canon Giessen GmbH (West Germany) 
Manufactures plain paper copiers 

AsialPacific 

Canon Chemical Co., Inc. (Japan) 
Produces rollers and blades for copiers 

Canon Components, Inc. (Japan) 
Manufactures hybrid ICs and other high-tech 
conq>onents 

Canon Electronics, Inc. (Japan) 
Manufactures precision components such as floppy 
disk drives, magnetic heads, single lens reflex 
(SLR) components, and micrographics 

Canon Inc. (Taiwan) (Japan) 
Manufactures 3Snmi range-finder camo'as and 
micromotors for audio products 

Canon Precision, Inc. (Japan) 
Manufactures micromotors used in audio products, 
video tape recorders, business machines, and 
computers 

Canon Seiko Co., Ltd. (Japan) 
Manufactures molded parts and electronic flash 
guns 

Copyer Co. Ltd. (Japan) 
Manufactures copiers and copier supplies 

Dai-ichi Seiki Kogyo Co., Ltd. (Japan) 
Produces cartridges and accessories for copiers 

Oita Canon Inc. (Japan) 
Manufactures 35mm range-finder cameras 

SUBSIDIARIES 

North America 

Ambassador Office Equipment, Inc. (United States) 
Astro Office Products, Inc. (United States) 
Canon Canada Inc. (Canada) 
Canon U.S.A., Inc. (United States) 
MCS Business Machines Inc. (United States) 

Europe 

Canon Business Machines Belgium N.V./S.A. 
(Belgium) 

Canon Copylux GmbH. (West Germany) 
Canon Espana S.A. (Spain) 
Canon Europa N.V. (Netherlands) 
Canon Euro-Photo Handelsgesellschaft m.b.H. 

(West Germany) 
C^on Fiance S.A. (France) 
Canon Gesellschaft m.b.H. (West Germany) 
Canon Italia S.p.A. (Italy) 
Canon Photo Video France S.A. (France) 
Canon Rechner Deutschland GmbH. (West Germany) 
Canon Svenska AB (Sweden) 
Canon (UK) Ltd. (United Kingdom) 
Canon Verkooporganisatie Nederland B.V. 

(Netherlands) 
Oy Canon Ab (Finland) 
Selex France S.A. (France) 

AsialPacific 

Canon Australia Pty. Ltd. (Austraha) 
Canon Copyer Sales, Co., Ltd. (Japan) 
Canon Eiken Co., Inc. (Japan) 
Canon Hong Kong Trading Co., Ltd. (Hong Kong) 
Canon Marketrog (Malaysia) Sdn. Bhd. (Malaysia) 
Canon Marketing Services Pte. Ltd. (Singapore) 
Canon Sales Co., Inc. (Japan) 
Canon Singapore Pte. Ltd. (Singapore) 
Canon Software Inc. (Japan) 
Canon System Sales Co., Inc. (Japan) 

ROW 

Canon de Brasil Industria e Comercio Limitada 
(Brazil) 

Canon Latm America, Inc. (Panama) 
Canon Panama S.A. (Panama) 
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ALLIANCES, JOINT VENTURES, 
LICENSING AGREEMENTS 

7959 

NeXT Incorporated 
Canon agreed to be the exclusive distributor of 
NeXT computers in Asia. 

Software Limited 
Software Limited agreed to distribute Canon's 
LBP-4 and LPB-8 m laser printers, as well as the 
BJ-130 Bubble-Jet printer, in the United Kingdom. 

Hewlett-Packard 
Canon and Hewlett-Packard agreed to codevelop 
the specifications for a Japanese language version 
of the HP NewWave software. 

Hitachi, Ltd. 
Canon agreed to market Hitachi's high-capacity 
PBXs (Private Branch Exchanges) in combination 
with its own Office Automation equipment 

Adobe Systems 
Canon licensed the Adobe Systems PostScript 
interpreter to implement into its own line of 
printers. 

1987 

Siemens 
Canon agreed to supply facsimiles and original 
bubble-jet printers to Siemens on an OEM and 
technology Ucense basis. 

Olivetti S.p.A. Inc. 
Olivetti-Canon Industriale S.pA. was established 
by Canon and Olivetti to produce plain paper 
copiers and laser printers. 

National Semiconductor Corporation 
National and Canon formed a technology agree
ment. The first by-product of this agreement is the 
1989 LBP-8 Mark III model laser printers. 

MERGERS AND ACQUISITIONS 

1989 

NeXT Incorporated 
Canon purchased a 16.7 percent interest in NeXT 
stock, valued at $100 million. 

New Zealand Canon 
DRG sold its New Zealand Canon business 
machines operations for NZDlr 13.25 million to a 
newly estabUshed subsidiary of Canon. 

1988 

Apple Computers 
Canon distributes 80 to 90 percent of all Apple 
computers sold in Japan. 

Eastman Kodak Company 
Canon agreed to supply copiers and medical equip
ment to Kodak. 

Intel Corporation 
Canon and Intel agreed to joindy develop special
ized large-scale integration for copiers. Canon has 
cosigned production to Intel 

Nippon Typewriter Co., Ltd. 
Nippon commissioned the production of Canon's 
LBP-ST, a compact laser printer. 

Ricoh Co., Ltd. 
Canon and Ricoh agreed to OEM supply each 
other with plain paper copiers in order to supple
ment their respective copier lines. 

Computer Automation 
Canon acquired the patent rights for micro channel 
technology from Computer Automation. 

KEY OFFICERS 

Rjruzaburo Kaku 
Chairman and representative director 

Dr. Keizo Yamaji 
President and representative director 

Hajime Mitarai 
Senior managing and representative director 

Kazuo Naito 
Senior managing director 

Hiroshi Tanaka 
Senior managing director 

Fujio Mitarai 
Senior managing director 

Shigeru Nishioka 
Senior managing director 

Torakiyo Yamanaka 
Managing director 

Masahiro Tanaka 
Managing director 
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I Hideharo Takemoto 
Managing director 

Takeshi Mitarai 
Managing director 

Tsuneo Enome 
Managing director 

Giichi Manishima 
Managing director 

PRINCIPAL INVESTORS 

Dai-Ichi Mutual Life Insurance Co.—6.7 percent 
Mitsubishi Trust & Banking Co., Ltd.—4.4 percent 
Sumitomo Trust & Banking Co., Ltd.—4.0 percent 
Fuji Bank Ltd.—^3.5 percent 
Yasuda Trust & Banking Co., Ltd.—3.2 percent 
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Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

$3,061.9 
742.0 
701.6 
489.8 
983.3 
145.2 

$902.8 
$231.9 

$4,239.2 
806.2 

1,002.5 
734.1 

1,473.7 
222.7 

$1,373.3 
$377.9 

$5,703.2 
1,740.0 
1,125.7 
1,061.5 
1,513.2 

262.9 
$1,630.2 

$477.9 

$7,499.0 
3,033.7 
1,512.8 

412.5 
2,167.6 

372.5 
$1,999.5 

$647.8 

$2,004.2 
$563.3 
$46.4 

$2,680.9 
$989.3 
$64.8 

$3,303.1 
$1,534.7 

$75.1 

$4,695.7 
$1,608.6 

$84.9 

$8,731.8 
3,729.1 
1,758.3 

210.6 
2,494.8 

538.9 
$2,191.5 

$941.4 

$4,196.5 $5,990.4 $7,811.2 $10,146.3 $11,864.7 

$5,172.6 
$2,012.4 

$83.0 

$2,613.9 $3,735.0 $4,913,0 $6,389.2 $7,268.0 

Total Shareholders' Equity 
Common Stock 
Odier Equi^ 
Retained Earnings 
Cuirency Adjustments 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japan 
International 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

$1,582.7 
726.4 
212.8 
688.2 
(44.8) 

K196.5 

1985 

$4,006.8 
1,144.3 
2,862.5 

$1,603.4 
$207.3 

$1,439.0 
$384.7 
$355.4 

8.87 
53.40 

$155.3 
661,142 

$2,255.4 
1,079.3 

301.7 
990.7 

(116.3) 

$5,990.4 

1986 

$5,276.6 
1,627.0 
3,649.7 

$2,346.6 
$328.3 

$1,941.1 
$482.3 
$164.7 

3.12 
64.60 
$63.7 

678,280 

$2,898.2 
1,517.4 

396.0 
1,190.2 
(205.4) 

$7,811.2 

1987 

$6,728.5 
2,000.4 
4,728.1 

$3,248.8 
$393.3 

$2,330.1 
$437.4 
$277.2 

4.12 
62.70 
$91.1 

679,140 

$3,757.1 
1,845.6 

574.6 
1,575.7 
(238.8) 

$10,146.3 

1988 

$8,633.3 
2,720.0 
5,913.3 

$4,493.5 
$51.1 

$2,942.1 
$648.4 
$670.0 

7.76 
62.70 

$289.6 
612,489 

K596.7 
2,367.7 

668.1 
1,669.5 
(108.5) 

$11,864.7 

1989 

$9,794.9 
3,000.7 
6,794.3 

$4,258.5 
$547.9 

$3,369.7 
$777.9 
$660.5 

6.74 
50.80 

$277.6 
780,546 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$1:^ 

$0.25 
$0.05 

$0.0024 
¥238.54 

$0.11 
$0.05 

$0.0033 
¥168.52 

$0.15 
$0.07 

$0.0043 
¥145.16 

$0.40 
$0.09 

$0.0061 
¥128.11 

$0.36 
$0.09 

$0.0059 
¥137.92 

Sovce: Canon Incoipatated 
Annual Repoits 
Dataqnest (1990) 
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I 
Ikble 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of Yen, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Qirrent Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

1985 1986 1987 1988 1989 

¥730,374 
176,987 
167,359 
116,838 
234,545 

34,645 
¥215,360 
¥55,310 

¥714,393 
135,860 
168,946 
123,717 
248,349 

37,521 
¥231,242 
¥63,687 

¥827,878 
252,576 
163,410 
154,085 
219,649 

38,158 
¥236,637 
¥69,366 

¥960,699 
388,645 
193,800 
52,843 

277,691 
47,720 

¥256,151 
¥82,993 

¥1,204,283 
514,312 
242,511 
29,052 

344,077 
74,331 

¥302,258 
¥129,839 

¥1,001,044 ¥1,009,504 ¥1,133,881 ¥1,299.843 ¥1,636,380 

¥478,092 
¥134,366 

¥11,060 

¥451,780 
¥166,722 
¥10,921 

¥479,483 
¥222.784 

¥10.908 

¥601,562 
¥206.083 

¥10.879 

¥713.399 
¥277.556 

¥11,447 
Total Liabilities 

Total Shareholders' Equi^ 
Common Stock 
Other Equi^ 
Retained Earnings 
Currency Adjustments 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japan 
International 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

¥623,518 

¥377,526 
173,277 
50.765 

164.161 
(10,677) 

¥1,001,044 

1985 

¥955.780 
272,966 
682,814 

¥382,481 
¥49,461 

¥343,269 
¥91,763 
¥84,780 

8.87 
53.40 

¥37,056 
661,142 

¥629.423 

¥380,081 
181,892 
50,838 

166,947 
(19,596) 

¥1,009,504 

1986 

¥889,217 
274,174 
615,043 

¥395,445 
¥55,330 

¥327,108 
¥81,273 
¥27,759 

3.12 
64.60 

¥10,728 
678,280 

¥713,175 

¥420.706 
220.273 

57.478 
172,766 
(29,811) 

¥1,133,881 

1987 

¥976,711 
290,382 
686,329 

¥471,592 
¥57,085 

¥338,231 
¥63,497 
¥40,237 

4.12 
62.70 

¥13,224 
679,140 

¥818,524 

¥481,319 
236,443 
73,607 

201,866 
(30,597) 

¥1,299,843 

1988 

¥1,106,010 
348,462 
757,548 

¥575,659 
¥6,552 

¥376,915 
¥83,069 
¥85,829 

7.76 
62.70 

¥37,100 
612,489 

¥1,002,402 

¥633,978 
326,547 
92,146 

230,252 
(14.967) 

¥1.636,380 

1989 

¥1.350,917 
413,854 
937,063 

¥587,329 
¥75,566 

¥464,747 
¥107,290 
¥91,091 

6.74 
50.80 

¥38,293 
780,546 

Per Share Data 
Earnings 
Dividend 
Book Value 

¥58.72 
¥12.50 
¥0.57 

¥18.34 
¥12.50 
¥0.56 

¥21.61 
¥10.00 
¥0.62 

¥51.27 
¥11.36 
¥0.79 

¥49.31 
¥11.93 
¥0.81 
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Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of Yen, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Tmies) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$1=¥) 

1985 

1.53 
1.04 

57.05 
126.64 
165.16 

-
-

3.88 

5.17 
9.60 

34,129 
¥28,005 

9.17 
¥238.54 

1986 

1.58 
1.03 

60.89 
118.86 
165.60 

1.07 
2.83 
1.21 

6.22 
9.14 

35,498 
¥25,050 

8.05 
¥168.52 

1987 

1.73 
1.27 

56.25 
113.97 
169.52 

1.32 
3.30 
1.35 

5.84 
6.50 

37,521 
¥26,031 

5.60 
¥145.16 

1988 

1.60 
1.14 

53.22 
124.98 
170.06 

3.05 
8.23 
3.35 

0.59 
7.51 

37,521 
¥29,477 

6.39 
¥128.11 

1989 

1.69 
1.21 

47.68 
112.53 
158.11 

2.61 
6.87 
2.83 

5.59 
7.94 

44,400 
¥30,425 

6.56 
¥137.92 

Sonice: Canon Incoiponted 
Anmial Itepocis 
Dotaqnest (1990) 
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Digital Equipment Corporation 
146 Main Street 

Maynard, Massachusetts 01754 
Telephone: (508) 897-5111 

Fax: (508) 493-8780 
Dun's Number: 00-103-8066 

Date Founded: August 23, 1957 

FILE CORY 
iMOI He^u^JB 

CORPORATE STRATEGIC DIRECTION 

Digital Equipment Corporation was founded by 
Kenneth Olsen and Harland Anderson, two former 
employees of MTT's Lincoln Laboratory. Digital has 
grown from its origin as a manufacturer of computer 
logic modules into one of the largest computer 
manufacturers in the United States. Digital is a lead
ing supplier of networked computer systems, 
minicomputer systems, software, and services, includ
ing systems integration. 

which is to combine Digital's broad range of products 
with those supplied by other vendors to provide the 
user with a complete computing solution. 

In fiscal year 1990, the company began a series of 
restructuring actions to improve its cost structure, 
including absorbing a restructuring charge of 
$550 million.* This restructuring charge covered the 
cost of employee separations, retraining and reloca
tion, facility consolidations, retirement of equipment, 
and related administrative costs. 

Digital designs, manufactures, and sells a variety of 
hardware and software products that integrate per
sonal computers into local and wide area networks 
and interconnect networked personal computers with 
departmental and mainframe Digital and IBM sys
tems. The company also manufactures and sells data 
storage and associated peripheral devices, which are 
used with and sold as part of the company's various 
computer systems. These devices include magnetic 
tape transports, tape cassette and disk storage devices, 
cathode ray tube display systems, analog to digital 
converters, terminals, and line printers. Selected 
peripherals and components are also sold separately 
for other independent applications to other system 
and peripheral equipment manufacturers. The com
pany is a major manufacturer and supplier of video 
terminals and buys selected personal computer and 
peripheral equipment from other manufacturers for 
use with its own computer systems. 

Today, Digital is offering a complete line of systems 
from networked PCs to mainframes. The company's 
product and marketing strategy is that Digital is in 
four businesses: offering commodity products that are 
standard in the industry; offering VAX systems that 
meet all common standards; offering systems integra
tion; and offering a wide range of services for its 
customers. Digital's emphasis for the 1990s is on an 
extension of its multivendor integration strategy, 

During fiscal 1991, Digital had a $617 million loss, 
which included a $1.1 billion restructuring charge. 
According to Digital, this restructuring charge was 
needed to close facilities and reduce staff. The com
pany, however, did not cut back on investments in 
computer technology. 

Digital's total revenue increased 7.48 percent to 
$13.9 billion for the fiscal year ended June 29, 1991, 
compared with $12.9 billion in fiscal 1990. All of the 
company's growth occurred in its overseas opera
tions. Net income decreased to negative $617 million 
in fiscal 1991, in comparison with $74 million in 
fiscal 1990. According to Digital, these results reflect 
intense price competition throughout the industry 
because of the recession, compounded by dramatic 
improvements in the performance of computers. 

The company introduced a number of new computer 
systems for both UNK and the company's own VMS 
operating systems, as well as a broad range of multi-
vendor client/server software, service, and hardware 
products. In addition, the company increased the per
formance and functionality of its systems and lowered 
its prices on many products, thereby improving price/ 
performance. 

*A11 dollar amounts are in U.S. dollars. 
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North America represented 40 percent of Digital's 
total revenue, while Europe accounted for almost 
45 percent of total revenue. In fiscal 1991, almost 
60 percent of Digital's revenue came fi'om foreign 
markets. Digital has approximately 500 worldwide 
sales offices, 53 percent of which are located in the 
United States. 

R&D expenditure increased 2 percent and represented 
11.85 percent of total revenue. Total R&D investment 
for fiscal 1991 was $1,649 million, compared with 
$1,614 million in fiscal 1990. R&D activities include 
developing or enhancing systems, related peripheral 
equipment and software, and expanding product 
applications and multivendor systems integration. 

Capital expenditure decreased from $1,028 million in 
1990 to $738 million in 1991, which represented 
5.3 percent of revenue. Much of this investment was 
focused on improving manufacturing and engineering 
efficiency and advancing employee productivity 
throughout the organizatioa Approximately 69 per
cent of the current year's total was spent for machin
ery and equipment; the balance was for buildings, 
leasehold improvements, and land. 

In January 1991, Digital acquired firom Mannesmann 
AG 65 percent of its Mannesmann Kienzle Computer 
Systems Division, along with the PROCAD GmbH 
and PCS GmbH divisions of Mannesmann Kienzle. 
The name of the new company is Digital-Kienzle 
Computersysteme GmbH & Co. K.G. Digital's 
investment in Digital-Kienzle was $233 million. 
According to Digital, this investment advances the 
company's strategic thrust in selling to small and 
medium-size businesses worldwide and complements 
a series of new products, services, and channels for 
small and medium-size businesses announced by the 
company during fiscal 1991. This investment also 
complements the company's development and support 
of UNIX-based applications and enhances the compa
ny's position in selling into emerging markets in 
central and eastern Europe. 

In addition, shortly after the close of fiscal 1991, 
Digital reached an agreement in principle with PhiUps 
Electronics N.V. of the Netherlands to acquire most 
of the Philips' Information Systems Division, subject 
to receipt of necessary regulatory approvals and 
negotiation and execution of final agreements. 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
Direction" and present corporate highlights and reve
nue by regioa Information on revenue by distribution 

channel is not available. Tables 3 through 5 at the end 
of this backgrounder provide comprehensive financial 
iaformation. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Technical Computers 

For the year ended December 31, 1990, Dataquest 
estimated Digital's worldwide factory revenue market 
share to be 20.51 percent for the total technical 
computer market. This places Digital in the 
No. 1 position in this market, with revenue of 
$3,695 million. 

In the supercomputer market, Dataquest ranked Digi
tal sixth with a market share of 3.09 percent and 
revenue of $53.3 million; in the mainframe market, 
Digital ranked tenth with a maricet share of 1.18 per
cent and revenue of $50.4 million; in the midrange 
market. Digital ranked first with a market share of 
46.33 and revenue of $2.4 billiorL 

During fiscal 1990, Digital introduced the VAX 9000 
mainframe, the VAX 4000 system, and vector 
processing capabilities for the VAX 9000 and the 
VAX 6000 systems. During fiscal 1991, more than 
330 VAX 9000 systems were shipped to customers 
and over 15,000 VAX 6000 systems were sold. In 
October 1991, Digital annoimced new versions of the 
VAX 4000 and VAX 6000 systems. 

Business Computers 

In business markets and applications, Dataquest 
ranked Digital as follows: in the midrange market, it 
ranked second with a market share of 7.19 percent 
and revenue of $1.7 billion; and in the workstation 
market, it ranked second with a market share of 
24.27 percent and revenue of $149.5 million. 

In August 1991, Digital introduced a family of com
puters based on massively parallel processing (MPP), 
a high-performance technology targeted at very com
plex problems of technical, scientific, and commercial 
users. The new DECmpp 12000 system series will be 
supplied by MasPar Computer Corporation. 
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Microcomputer Systems 

In May 1991, Digital introduced a series of the 
DECpc product line. The "T" series deskside systems 
are being positioned as a combination of PC and 
server products; the "N" series of products are being 
aimed at windowing- and graphics-oriented network 
chents; the "D" series are general-purpose desktop 
systems; and the "P" series units are portable 
products: notebooks and laptops. 

Digital also introduced the world's first true PC-
workstation crossover product. The DECpc 433 
Workstation is not a true workstation in the sense that 
it is not buUt on a RISC processor architecture, nor is 
it a true PC because it features many capabiUties not 
presenfly foimd in the PC market This product can 
perform many of the graphics-oriented functions 
normally associated with true workstations and yet 
provide the end-user community access to the more 
than 32,000 DOS-based applications. 

Dataquest believes that Digital's reentry into the 
world of PCs will be a successful one, not only 
because of the breadth and depth of these new 
products, but also because the 433 Workstation is the 
first implementation of a true PC-woikstation cross
over product. The development of this type of 
product indicates that Digital now understands not 
only the minicomputer and workstation marketplace, 
but also the importance that the PC plays and will 
continue to play in the world of corporate computing. 

processing, clustering, symmetrical multiprocessing, 
and other capabiUties not commonly found on UNIX 
operating systems, but which are critical in high-
volume production data processing environments. 

Digital and more than two hundred other computer 
companies including Compaq, Microsoft, MIPS 
Computer Systems, and The Santa Cruz Operation 
have agreed on a common set of standards that wiU 
enable high-performance desktop computers and 
workstations from different manufacturers to nm the 
same software. This initiative addresses both personal 
computers and workstations—^and both hardware and 
software—^so there will no longer be disconnects 
among desktop systems. 

Telecommunications 

Digital has incorporated a standard for local area 
networks, for pubUc packet-switching networks, for 
communicating with UNIX and IBM systems, and for 
long-distance data transmission over telephone net
works mto ADVANTAGE-NETWORKS. It integrates 
Open Systems Interconnection (OSI), transmission 
control protocol/internet protocol (TCP/IP), and DEC-
net protocols to provide the infrastructure needed to 
connect personal computer networks, ethemet and 
token-ring local area networks, SNA networks, 
Novell networks, and public and private wide 
area networks to support distributed applica
tions, cUent/server computing, and inter-enterprise 
communications. 

• 

Software 

Digital provides several operating system environ
ments including MS-DOS, UNIX, and VMS. Digital 
incorporated UNIX into its technical computer 
products in 1983 and currently offers users of both 
business and technical systems choices between VMS 
and ULTRIX (Digital's version of the UNIX operat
ing system). 

Digital has worked closely with other hardware and 
software vendors to develop guidelines for an open 
systems environment, and the ULTRIX software is 
compliant with open systems standards developed by 
the Open Software Foundation. ULTRIX also is an 
integral part of Netwoik AppUcation Support, Digi
tal's plan for application integration in a distributed, 
multivendor environment 

Although VMS software supports most of die same 
open systems standards as the UNIX operating 
systems, the VMS environment supports vector 

According to Dataquest, Digital is the worldwide 
leading industry vendor of ethemet-based LANs. 
Approximately 725,000 DECnet nodes are in opera
tion at sites all over the world. Aldiough DEC's 
existing support is based on DECnet and TCP/IP, the 
company will refocus its communications support to 
the OSI model in releases of DECnet/OSI for 
ULTRIX and VMS. 

Display Terminals 

According to Dataquest estimates. Digital had 
8.0 percent of the market share in the worldwide 
display terminal market in calendar year 1990, with 
shipments of 510,000 units. Current products include 
die VT420 Text Terminal, the VT330f text/graphics 
terminal, the VT340 terminal, die VT1200 X Wmdow 
System display terminal, the DECimage 12(X) display 
terminal, and the VT1300 color X Wmdow System 
terminal According to Dataquest, Digital is the third-
largest manufacturer of desktop units in the world, 
trailing only Wyse Technology Inc. (including Link) 
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and IBM in terminal sales volume. 

Printers 

Digital's worldwide printer strategy is to provide a 
comprehensive range of user solutions regardless of 
user applications or operating systems. It is following 
through on this strategy by buying print engines from 
other vendors and then enhancing or adding value to 
the product. The company adds value by providing 
user transparency through DECPrint, paper handling, 
and user-service ability. 

In October 1991, Digital and Printronix Inc. 
celebrated the first shipments of their jointly devel
oped LG06 Line Matrix printer. By teaming up with 
Printronix, Digital has tapped into Printronix line 
matrix printing technology as well as the printer 
company's experience and expertise in bar code 
applications. In addition to featuring reliable text and 
graphics printing for business applications, the LG06 
supports 13 bar code symbologies for increased 
productivity. 

CAD/CAM/CAE 

According to Dataquest, Digital's worldwide market 
share of the CAD/CAM/CAE electronic design auto
mation market in calendar 1990 was 7.3 percent, 
based on end-user revenue (OEM revenue excluded). 
The company's market share for hardware was 
11 percent and software 3 percent Digital's actual 
1990 revenue for this market was $230.3 million, 
with hardware accoimting for $163.9 million and 
software $3.9 millioa The actual shipment of work
stations during this period was 1,941. 

Digital's strategy in the CAD/CAM/CAE market is to 
develop strategic relationships with key vendors of 
software applications and create pull-through demand 
for the Digital hardware platform. Digital continues to 
build these relationships and has developed the Sys
tem Cooperative Marketing Program and the Cooper
ative Marketing Program to focus on applications 
development 

Computer Storage 

In 1990, Digital maintained its first place ranking in 
the total worldwide 1/2-inch tape drive market with 

27.9 percent market share, based on unit shipments. 
Digital also ranked first in the worldwide total 
1/2-inch cartridge market with a 46.0 percent market 
share, based on unit shipments. The company ranked 
seventh in worldwide total tape drives, with a market 
share of 6.2 percent. 

In November 1991, Digital and Tandberg Data Inc. 
announced that Tandberg Data's 525MB TDC tape 
drive, using linear scan quarter-inch cartridge (QIC) 
technology, wiU be used in a new series of tape 
backup products supplied by Digital for the PC mar
ket The 525MB QIC tape backup system fix)m Digi
tal is part of a new initiative in the DECpc 433 
product line and is compatible with desktop and 
tower products. 

In September 1991, Cipher Data Products Inc. (a 
subsidiary of Archive Corporation) and Digital signed 
a business alliance. The companies will develop a 
new range of high-performance tape drives that will 
be compatible with all major hardware families. The 
drives will be based around DEC'S TF857. The drives 
are being designed to give storage capacities of 
2.6GB per cartridge, with a total unattended storage 
capacity of 18.2Gb, using an automatic cartridge 
loader. 

In August 1991, Digital converted its mass-storage 
plant in Colorado Springs, Colorado, from large-
diameter, centralized hard disk drive subsystems to 
concentrate on 2-1/2- and 3-1/2-inch drives for desk
top and laptop systems. Digital intends to move 
production of the large-diameter, centralized hard disk 
drive subsystems to a plant in Kaufbeuren, Germany, 
by July 1992. 

Further Information 

For fiirdier infonnation about the company's business 
segments, please contact the appropriate industry 
service. 
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Table 1 
Five-Year Corporate Highlights (Millions of U.S. Dollars) 

1987 1988 1989 1990 1991 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

9,389 
23.70 

748 
7.97 

1,010 
10.76 

110,500 
84.97 

1,137 
84.28 

11,475 
22.22 

1,518 
13.23 

1,307 
11.39 

121,500 
94.44 

1,306 
14.86 

12,742 
11.04 

1,223 
9.60 

1,525 
11.97 

125,800 
101.29 

1,073 
(17.84) 

12,943 
1.58 

1,028 
7.94 

1,614 
12.47 

124,000 
104.38 

74 
(93.10) 

13,911 
7.48 

738 
5.31 

1.649 
11.85 

121,000 
114.97 

(617) 
(933.78) 

1991 Fiscal Year 

Quarterly Revenue 
Quarterly Profit 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

North America 
Europe 
Japan, Asia/Pacific, and ROW 

1987 

53.40 
34.60 
12.00 

Qi 

3,093 
26 

1988 

50.60 
36.80 
12.60 

Q2 

3,353 
111 

Sooice: 

1989 

45.91 
40.26 
13.83 

Q3 Q4 

J,520 3,945 
117 (871) 

Digital Equipment Coipoiation 
Aonuiil Reports 
Dataquest (December 1991) 

1990 1991 

45.00 40.16 
40.51 44.68 
14.49 15.16 

Sonrce: Digital Equipment Coipotation 
Ammal Reports 
Dataquest (December 1991) 
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1991 SALES AND SERVICE OFFICE 
LOCATIONS 

North America—^263 
Japan—^29 
Europe—117 
Asia/Pacific—^31 
ROW—54 

MANUFACTURING LOCATIONS 

North America 

Albuquerque, New Mexico 
\^deo displays 

Augusta, Maine 
CPU expansion cabinets 

Boston, Massachusetts 
Keyboards 

Biu-lington, Vermont 
Computers 

Colorado Springs, Colorado 
Disk drives 

Greenville, South Carolina 
Printed wiring boards 

Hudson, Massachusetts 
Custom ICs, network interface boards 

Kanata, Q.A., Canada 
Computers, backplanes, subassemblies 

Maynard, Massachusetts 
Module production 

Salem, New Hampshire 
Special systems 

Shrewsbury, Massachusetts 
Thin film heads, disk and tape drives 

Springfield, Massachusetts 
Disk drives 

Westfield, Massachusetts 
Computers 

Westminster, Massachusetts 
Software 

Japan 

Computer Systems 

Europe 

Ayr, Scodand 
Components, subassemblies 

Galway, Ireland 
VAX systems and supphes 

Kaufbeuren, West Germany 
Storage arrays 

South Queensfeny, Scotland 
Custom ICs 

Valbonne, France 
Terminals 

Asia/Pacific 

Hong Kong 
Terminals 

Singapore 
Disk drives, heads 

Tachi, Taiwan 
Terminals 

ROW 

AguadiUa, Puerto Rico 
CPU manufacturing, printed wiring boards 

Chihuahua, Mexico 
Power supplies 

San German, Puerto Rico 
Electronic cards 

SUBSIDIARIES 

North America 

Computer Insurance Company Limited 
Digital Equipment Caribbean Inc. (United States) 
Digital Equipment Co. Limited (United States) 
Digital Equipment Corporation Intemational (United 

States) 
Digital Equipment (DEC) Limited (United States) 
Digital Equipment Filipinas Inc. (United States) 
Digital Equipment Finance Corporation (United 

States) 
Digital Equipment Intemational Limited (United 

States) 
Digital Equipment of Canada Limited/Digital 

Equipment Du Canada Limite (Canada) 
Digital Equipment Services Inc. (United States) 
Digital Growth Inc. (United States) 
Digital Incorporated (United States) 
Digital Intemational Sales Corporation (United 

States) 
Old Colony Insurance Ltd. (United States) 

Japan 

Nihon Digital Equipment Corporation KK 
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Europe 

Digital Equipment Aktiebolag (Sweden) 
Digital Equipment Betriebliche 

Altersversorgungsgesellschaft GmbH (Germany) 
Digital Equipment B.V. (Netherlands) 
Digital Equipment Centre Technique (Europe) SARL 
Digital Equipment Corporation A/S (Denmark) 
Digital Equipment Corporation A/S (Norway) 
Digital Equipment Corporation Espana S.A. (Spain) 
Digital Equipment Corporation Finance B.V. 

(Netherlands) 
Digital Equipment Corporation Gesellschaft GmbH 

(Germany) 
Digital Equipment Corporation International (Eivope) 
Digital Equipment Corporation Ireland Limited 

(Ireland) 
Digital Equipment Corporation Oy (Finland) 
Digital Equipment Corporation S.A./A/G (Germany) 
Digital Equipment Corporation Services (Europe) 
Digital Equipment Foreign Sales Corporation B.V. 

(Netherlands) 
Digital Equipment France (France) 
Digital Equipment GmbH (West Germany) 
Digital Equipment HeUas Ltd. (Greece) 
Digital Equipment (Holdings) B.V. (Netherlands) 
Digital Equipment International B.V. (Netherlands) 
Digital Eqiiipment International GmbH (Germany) 
Digital Equipment N.V./S.A. (Belgium) 
Digital Equipment Overseas Finance N.V. 

(Netherlands) 
Digital Equipment Parts Center B.V. (Netherlands) 
Digital Equipment PLC Limited (United Kingdom) 
Digital Equipment Portugal, Limitada (Portugal) 
Digital Equipment Scotland Limited (Scotland) 
Digital Equipment S.p.A. (Italy) 

Asia/Pacific 

Digital Computer Taiwan Limited (Taiwan) 
Digital Equipment China Inc. (China) 
Digital Equipment Corporation Limited (New 

Zealand) 
Digital Equipment Corporation Pty. Ltd. (Australia). 
Digital Equipment Hong Kong Limited (Hong Kong) 
Digital Equipment Inc. (Korea) 
Digital Equipment Sdn. Bhd. (Malaysia) 
Digital Equipment Singapore (Pte.) Limited 

(Singapore) 
Digital Equipment Ltd. (Thailand) 
Digital Equipment Taiwan Limited (Taiwan) 

ROW 

Digital Equipment Corporation de Puerto Rico 
(Puerto Rico) 

Digital Equipment de Brazil Ltda. (Bra2dl) 
Digital Equipment (DEC) Technical Center Limited 

(Israel) 
Digital Equipment de Mexico S.A. De C.V. (Mexico) 
Digital Equipment Panama Inc. (Panama) 
Kam Hon Development Company Limited 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1991 

Silicon Graphics 
Silicon Graphics Ucensed its graphics software, the 
IRIS Graphics Library, to Digital. 

Mannesmann Kienzle GmbH 
Mannesmann Kienzle GmbH (a subsidiary of 
Mannesmann AG) sold its data systems activity to 
Digital for $230 million. The sale will involve the 
two companies forming a joint venture in the 
computer business, with Digital owning 65 percent 
and Mannesmann owning the remaining 35 percent 
of a new company that will be called Digital-
Kienzle Computersysteme GmbH & Co. K.G. 

LM Ericsson Telephone 
LM Ericsson Telephone and Digital signed a 
cooperation agreement on radio data communica
tion linked to the Mobitex system. Digital will 
distribute Ericsson equipment for the Mobitex net
work and will provide systems integration services 
to customers. Mobitex is a radio network that 
allows communication with a computer network 
through a portable computer. Both companies will 
develop software tools to aid in the integration of 
Digital's products into the network. 

Cipher Data Products Inc. 
Cipher Data Products (a subsidiary of Archive 
Corporation) and Digital signed a business alU-
ance. As part of the aUiance, Cipher will adapt and 
customize Digital's high-performance, high-capac
ity 5.25-inch tape drive and market it under the 
Cipher name. Cipher will be the exclusive world
wide marketer of this product Digital will try and 
sell the product to large OEMs for more private-
labeling arrangements. 

Adobe Systems Incorporated 
Adobe Systems and Digital signed a licensing 
agreement for the DEC-fonts TVP̂ f̂ ce Collection. 
This agreement includes more than 1,000 fonts 
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from the Adobe Type Library in the Adobe 1 Type 
format. The agreement will enable Digital to make 
fonts available to users of networked ULTRIX and 
VMS-based systems. 

Poqet Computer Corporation 
Poqet Computer Corporation and Digital signed an 
agreement to offer Mobihser for ALL-IN-1 pack
ages with the Poqet PC. 

Sonda of Chile 
Sonda of Chile and Digital have entered into a 
joint venture. The partnership involved selling U.S. 
software and software specifically tailored for 
Latin American needs. 

Olivetti Systems & Networks 
OUvetti Systems & Networks and Digital have 
signed a licensing agreement for Digital's Enter
prise Management Architecture (EMA). The 
five-year Ucensing agreement will enable Olivetti 
to port Digital's DECmcc technology to UNIX 
System V Release 4.0. The agreement also 
includes Digital's Concert Multithread Architec
ture, DECmcc Director, and other management 
applications. Olivetti will tise the technology to 
create PC LAN and network management 
packages. 

Odesta Corporation 
Odesta Corporation and Digital signed a licensing 
agreement Under the terms of the agreement, 
Digital will distribute and support a future version 
of Odesta Document Management Systems, which 
are object-oriented work flow and document 
management systems. 

Daisy Systems 
Micro VAX U-based workstations for CAE 

Datap 
Marketing of real-time data management systems 

The Eastman Kodak Company 
Marketing of PostScript networked printer 

Ericsson Systems 
Integration and marketing of banking systems 

Prime Computer Incorporated 
VAX-based MEDUSA CAD/CAM systems 

Tektronix Incorporated 
Micro VAX U-based CAD/CAE systems 

Technology Licensing Agreements 

Elebra Computadores 
License to manufacture VAX ll/750s in Brazil 

Planar Systems 
OEM agreement to resell EL flat panel displays 

Relational Technologies 
Bundling Ingres RDBMS widi ULTRIX licenses 

RSA Data Security 
License for RSA data encryption and security 
software 

Tandy Corporation 
OEM agreement to resell Tandy PCs 

Joint Marketing Alliances 

Automated Systems Inc. (ASI) 
Digital to supply workstations, networks; ASI to 
supply Prance GT software in a cooperative mar
keting program 

Combustion Engineering 
Plant systems joint marketing 

CuIUnet 
Voice-processing products; VAX/EBM 
communications 

Calma 
Micro VAX Il-based mechanical CAD systems 

Cincinnati Bell 
Billing management systems for cellular nets 

Product Development Agreements 

Alberta Telecom 
Joint development of optic research projects 

Allen-Bradley 
Industrial control and management systems 

Alcatel N.V. 
Display terminals development 

Apollo Computer Inc. 
Joint development, licensing of NCS software 

Apple Computer Inc. 
DECnet-Appletalk communications interfaces 

Ashton-Tate Corporation 
Multiuser database product development 
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CAI 
Utility software development 

Codex Corporation 
Development of DEC EMA access modules 

Cray Research Inc. 
VAX/CRAY high-performance interface 

Digital Comm Assoc. 
Development of DEC EMA access modules 

DSC Communications 
Development of network service control systems 

EDA Systems 
Design management software 

Evans & Sutherland 
Development of workstation products 

Insignia 
VAXpc, PC emulation software running under 
VMS 

Locus Computing 
Connectivity software development 

Lotus Development Corporation 
VAX apphcation software development 

MIPS Computer Systems 
OEM agreement to buy/manufacture MIPS RISC 
chip set 

Motorola Incorporated 
Joindy design a fiber-distributed data interface 
chip set 

Northern Telecom Limited 
Development of integrated voice/data products 

Olivetti 
PC-DECnet interface technology exchange 

Open Software Foundation 
UNIX development standards group 

Phoenix Technologies Inc. 
BIOS port to MicroVAX 

Schlumberger Ltd. 
Develop Bravo3 CAD/CAM software under VMS 

Scientific Calc. 
Digital minority interest in CAD software 
company 

Siemens AG 
Development of DEC EMA access modules and 
gateways for packetswitching 

SPEC 
Standards group for workstations and minis 

Stratacom Inc. 
Development of DEC EMA access modules 

3Com Corporation 
OS/2 and DOS connectivity to VAXA^MS 

Timeplex Inc. 
Development of DEC EMA access modules 

TSB International 
Development of DEC EMA access modules 

Valid Logic System Inc. 
CAD/CAE system software 

Vitalink Communications Corporation 
Remote LAN bridges; develop EMA access 
modules 

X/Open 
Software standards consortium 

MERGERS AND ACQUISITIONS 

Digital has made no recent mergers or acquisitions. 

KEY OFFICERS 

Kenneth H. Olsen 
President 

Winston R. Hmdle, Jr. 
Senior vice president 

John F. Smith 
Senior vice president, Engineering, Manufacturing, 
Product Marketing 

Pier Carlo Falotti 
Vice president, president, and CEO, Europe 

FOUNDERS 

Kenneth H. Olsen (MTT) 
Harland Anderson (MTT) 
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Table 3 
Balance Sheet 
Fiscal Year Ending in June 
(Millions of U.S. Dollars) 

Balance Sheet 

Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Total Current Assets 
Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Shareholders' Equity 

Total Liabilities and Sharehol
ders' Equity 

1987 

2,118 
2,312 

0 
1,453 

318 
6,201 
2,127 

79 

8,407 

1,825 
269 
20 

2,114 
0 

130 
1,753 
4,410 
6,293 

8,407 

1988 
2,164 
2,592 

0 
1,575 

599 
6,930 
3,095 

87 

10,112 

2,414 
124 
63 

2,601 
0 

130 
1,917 
5,464 
7,511 

10,112 

1989 

1,655 
2,965 

0 
1,638 

636 
6,894 
3,646 

128 

10,668 

2,394 
136 
102 

2,632 
0 

130 
1,540 
6,366 
8,036 

10,668 

1990 

2,009 
3,207 

0 
1,538 

868 
7,622 
3,868 

165 

11,655 

3,290 
$150 
$33 

3,473 
0 

130 
1,795 
6,257 
8.182 

11,655 

1991 

1.924 
3,317 

0 
1,595 

818 
7,654 
3,778 

443 

11,875 

4,091 
150 
10 

4,251 
0 

130 
2,149 
5,345 
7,624 

11,875 

SSonrce: Digital Equipment Caiporation 
Ammal Reports 
Dataquest (December 1991) 
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Digital Equipment Corporation 

Table 4 
Consolidated Income Statement 
Fiscal Year Ending in June 
(Millions of U.S. Dollars, except Per Share Data) 

Consolidated Income Statement 1987 1988 1989 1990 1991 

Revenue 
Domestic Revenue 
Overseas Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate 
Net Income 
Shares Outstanding, Millions 

9,389 
4,976 
4,413 
4,514 
1,010 
2,253 

748 
1,689 
17.99 
32.70 
1,137 
133,3 

11,475 
5,746 
5,729 
5,468 
1,307 
3,066 
1,518 
1,740 
15.16 
25.00 
1,306 
131.9 

12,742 
7,952 
4,790 
6,242 
1,525 
3,639 
1,223 
1,421 
11.15 
24.50 
1,073 
122.0 

12,943 
7,743 
5,200 
6,795 
1,614 
3,971 
1,028 

124 
0.96 

40.00 
74 

123.0 

13,911 
7,787 
6,124 
7,278 
1,649 
4,471 

738 
520 

3.74 
18.80 
(617) 
125.0 

Per Share Data 
Earnings 
Dividend 
Book Value 

8.53 
0 

47.21 

9.90 
0 

56.94 

8.45 
0 

65.87 

0.59 
0 

66.52 

(5.08) 
0 

60.99 

Table 5 
Key Financial Ratios 
Fiscal Year Ending in June 

Source: Digital Equ^nnent Corporation 
Ammal Reports 
Dataxjuest (December 1991) 

Key Financial Ratios 

Liquidity 
Current (limes) 
Total Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Eqiuty 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1987 

3.40 
133.59 
29.00 
33.59 

13.52 
18.07 
12.11 

10.76 
7.97 

110,500 
84.97 

8.90 

1988 

2.87 
134.63 
32.14 
34.63 

12.92 
17.39 
11.38 

11.39 
13.23 

121,500 
94.44 
15.01 

1989 

2.88 
132.74 
29.79 
32.75 

10.06 
13.35 
8.42 

11.97 
9.60 

125,800 
101.29 

11.47 

1990 

2.32 
142.44 
40.21 
42.45 

0.63 
0.90 
0.57 

12.47 
7.94 

124,000 
104.38 

8.82 

1991 

1.87 
155.76 
53.66 
55.76 

(5.20) 
(8.09) 
(4.44) 

11.85 
5.31 

121,000 
114.97 

6.21 

Sonice: Digital Equipment Corporation 
Ammal Reports 
Dataquest (December 1991) 
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E. I. du Pont de Nemours and Company 
1007 Market Street 

Wilmington, Delaware 19898 
Telephone: (302) 774-1000 

Fax: (302) 724-9560 
Dun's Number: 00-1131-5704 

Date Founded: 1802 

CORPORATE STRATEGIC DIRECTION 

E. I. du Pont de Nemours and Company was founded 
in 1802 and incorporated in Delaware in 1915. The 
Company consists of six primary business segments: 
industrial products; fibers; polymers; petroleum; coal; 
and diversified businesses consisting of electronics, 
imaging systems, agricultural products, and medical 
products. 

Du Pont has approximately 85 major businesses 
selling a wide array of products to many different 
markets that include energy, transportation, textile. 
construction, electronics, health care, packaging, and 
agriculture. Business operations of Du Pont and its 
subsidiaries exist in approximately 60 countries. 

Total revenue increased by 10 percent to $36 biUion* 
in fiscal 1989 from $33 billion in fiscal 1988. Net 
income increased 13 percent to $2.5 billion in fiscal 
1989 from $2.2 billion in fiscal 1988. Du Pont 
employs 145.787 people worldwide. 

R&D expenditure totaled $1.4 biUion in fiscal 1989, 
representing 4 percent of revenue. Most R&D is 
performed internally, although some research is 
accomplished within joint ventures for a few 
embryonic businesses. R&D focus at present is being 
placed on health sciences, agricultural products, 
electronics, new imaging systems, and advanced 
materials. 

Du Pont maintains two large research centers near 
'^Imington. Delaware: The Experimental Station 
engages in research of a fimdainental, exploratory, 
and applied nature; the Chestnut Run Labor^iries are 
concerned principally with technical activities related 
to the end-use performance and requirements of Com
pany products. Du Pont conducts research at facihties 

*A11 dollars amonnts ate in US dollars. 

in Ponaca City, Oklahoma, for new products and new 
petroleum business technology, and in Library. Perm-
sylvania, for coal businesses. Internationally, major 
research facilities are located in Canada. Belgium, 
Germany. Switzerland, and Japan. 

Capital spending totaled $5 billion in fiscal 1989. 
representing 14 percent of revenue. 

More detailed information is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution channel. 
Table 4, a comprehensive financial statement, is at the 
end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Industrial Products 

In fiscal 1989, the industrial products business seg
ment had sales of $3.7 biUion. Industrial products 
comprise a wide range of commodity and specialty 
products that include white pigments, organic chemi
cals, polymer intermediates, fluorochemicals, 
petroleum additives, and mineral acids. These 
products are used in the construction, transportatioa, 
petroleum, agricultural, coatings, paper, cleaning 
agents, and textile industries. 

Fibers 

Du Pont produces the most extensive family of man-
made fibers in the world. In fiscal 1989, the fibers 
business segment had sales of $6 billion. Developed 
through material and processing expertise, new fiber 
systems are being used wherever high performance is 

SCA 
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E. I. du Pont de Nemours and Company 

required— f̂rom advanced composites to protective 
apparel, active sportswear, and floor coverings. 

Polymer Products 

Du Font's polymer products are used by a wide array 
of industries that include transportation, packagiag 
chemical processing, construction, electrical/ 
electronics, paper, adhesives, and textiles. Product 
lines iaclude engineering poljrmers, ethylene poly
mers, elastomers, fluoropolymers, films, acrylics, 
membranes, and fabricated parts. In fiscal 1989, the 
polymer products business segment had sales of 
$5.6 billiorL 

Petroleum Exploration and Production 

In fiscal 1989, the petroleum exploration and produc
tion business segment group had sales of $12.3 bil-
lioa Du Font's petroleum operations are conducted 
through its Conoco subsidiary. Exploration activities 
are conducted worldwide, with crude oil produced in 
the United States, Canada, the United Kingdom, 
Norway, the Netherlands, Egypt, Dubai, and 
Indonesia. Natural gas is sold in the United States, 
Canada, the United Kingdom, and Norway. 

Coal 

In fiscal 1989, the coal business segment's sales were 
$1.8 bUlion. Du Font's coal operations are conducted 
through Consolidated Coal Company (Consol), a sub
sidiary. Operations consist primarily of mining stream 
and metallurgical coal that is sold mainly to electric 
utilities and steel producers in die United States. 

and data markets; photographic systems and products 
for printing and a broad array of industrial applica
tions; finishes for the automotive, chemical, and 
petroleum industries; and analytical instruments for 
research and monitoring industrial processes. Du Font 
at present ranks among the leaders of the world's 
broad-based material and components suppliers. 

Acquisitions during 1989 concentrated on achieving a 
leadership position in a relatively new business— 
photomasks used in producing integrated circuits. 
New alliances were forged with National Semicon
ductor, SGS-Thompson, and N.V. Philips to supply 
them with photomasks. New plants were opened in 
Europe and Nordi America. 

Imaging Systems 

In 1989, the imaging systems business used strategic 
acquisitions to improve its position as one of the top 
four suppliers to the world's printing industry. 
Howson-Algraphy, manufacturer of offset plates 
based in the United Kingdom, was acquired in 1989. 
Also, this segment expanded with the acquisitions of 
Imagitex and Camex. These companies provide Du 
Font a strong position in the black-and-white prepress 
markets. 

Agricultural Products 

Du Font's agricultural products include fungicides, 
herbicides, and insecticides. 

Diversified Businesses 

The diversified businesses segment consists of dec-
tronics, imaging systems, agricultural products, and 
medical products. In fiscal 1989, the diversified busi
nesses segment had revenue of $6.2 billion. 

Electronics 

Du Font's electronics businesses seek to become a 
premier supplier of materials and components to the 
worldwide data processing, telecommunications, and 
information storage industries. This segment includes 
materials for electronic circuits; electronic compo
nents that include connectors and microelectric pack
ages; information storage media for the audio, video, 

Medical Products 

The medical products segment includes a broad line 
of medical X-ray products; diagnostic kits, instru
ments, reagents, and imaging agents; prescription 
pharmaceuticals; and a wide range of radiolabled 
chemicals, biological materials, and instruments used 
in biomedical research. 

Further Information 

For more information about the Company's business 
segments, please contact Dataquest's Semiconductor 
Equipment and Materials Service. 

©1990 Dataquest Incorporated SCA 
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E. I. du Pont de Nemours and Company 

Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1985 1986 1987 1988 1989 

Rve-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

129,865.0 

$3,095.0 
10.36 

$1,144.0 
3.83 

146,017 
$204.53 

$1,118.0 

$27,421.0 
(8.18) 

$2,939.0 
10.72 

$1,156.0 
4.22 

141,268 
$194.11 

$1,538.0 
37.57 

$30,344.0 
10.66 

$3,212.0 
10.59 

$1,223.0 
4.03 

140,145 
$216.52 

$1,786.0 
16.12 

$32,771.0 
8.00 

$4,207.0 
12.84 

$1,319.0 
4.02 

140,949 
$232.50 

$2,190.0 
22.62 

$35,991.0 
9.83 

$5,092.0 
14.15 

$1,387.0 
3.85 

145,787 
$246,87 

$2,480.0 
13.24 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$8,674.00 
$736.00 

$9,278.00 
$714.00 

$8,589.00 
$547.00 

$8,993.00 
$483.00 

Source: E. L du VotH de Nemoncs and Compaiiy 
Ammal Reports and Forms 10-K 
Dataqnest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

North America 
International 

1985 

67.98 
32.02 

1986 

68.41 
31.59 

1987 

67.09 
32.91 

1988 

66;63 
33.37 

1989 

66.31 
33.69 

Source: E. I. da Prat de Nemours and ComiMiî  
Ammal Rqrarts and Forms 10-K 
Dataqnest (1990) 

Table 3 
Revenue by Distribution Channel (Percent) 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

100.00 
0 

100.00 
0 

Source: Dalaquest (1990) 

SCA 
0006967 ©1990 Dataquest Incoiporated 



E. I. du Pont de Nemours and Company 

1989 SALES OFTICE LOCATIONS 

North America—80 
Europe—15 
Asia/Pacific—15 
ROW—15 

Douglas Oil Company (United States) 
Du Pont Canada Ltd. (Canada) 
Du Pont Electronic Materials Inc. (Puerto Rico) 
Du Pont Pharmaceutical Caribe Inc. (Puerto Rico) 
Fairmont Supply Company (United States) 
Kayo Oil Company (United States) 
Louisiana Gas System Inc. (United States) 
Remington Arms Company Inc. (United States) 

MANUFACTURING LOCATIONS 

___ Europe 

North America—35; Europe 
ROW—5 

-1; Asia/Pacific—3; 

Industrial products production activities include 
Ti-Pure titanium dioxide, Freon fluorocarbons, 
sodixmi cyanide, hydrogen peroxide, Adi-Pure adipic 
acid and other polymer intermediates, sulfuric acid, 
formaldehyde, methanol, aniline, Tetrathane products, 
and fuel additives. 

Conoco Ireland Ltd. (Ireland) 
Conoco Norway Inc. (Norway) 
Du Pont de Nemours (Belgium) 
Du Pont de Nemoxus B.V. (Netherlands) 
Du Pont de Nemours GmbH (Germany) 
Du Pont de Nemours Italiana S.p.A. ^taly) 
Du Pont de Nemours International S.A. (Switzerland) 
Du Pont de Nemoiirs S.A. (France) 
Du Pont de Nemours S.A. (Luxembourg) 
Du Pont Iberia S.A. (Spain) 
Du Pont Ltd. (United Kingdom) 
Du Pont Scandinavia AB (Sweden) 

North America—5; Europe—2; Asia/Pacific—4; 
ROW—4 

Electronics production activities include connectors 
and packaging, Riston photoresists, Kapton polyimide 
film, thick film and semiconductor materials and 
photomasks. Mylar polyester film, chromium dioxide 
particles, and optical disks. 

North America—8; Europe—3 

Imaging systems production activities include 
Cromalin proofing systems; Howson ofGset and Cyrel 
ininting plates, chemicals and equipment; Bright 
light and other silver-sensitized films and papers; a 
full line of color electronic systems; and color and 
black-and-\diite text systems for news, classified, and 
display ads for newspapers. 

SUBSIDIARIES 

North America 

Conoco Inc.(United States) 
Conoco International (United States) 
Conoco Pipeline Conq>any (United States) 
Conoco Shale Company (United States) 
Consolidated Coal Company (United States) 
Continental Overseas Oil Company (United States) 

Asia/Pacific 

Conoco Iiian Jaya Co. (Indonesia) 
Du Pont China Ltd. (China) 
Du Pont Company Ltd. (Thailand) 
Du Pont Electronics Private Ltd. (Singapore) 
Du Pont Japan Ltd. (Japan) 
Du Pont Ltd. (Australia) 
Du Pont Ltd. (New Zealand) 
Du Pont Philippines (Philippines) 
Du Pont Taiwan Ltd. (Taiwan) 

ROW 

Du Pont S.A. de C.V. (Mexico) 
Du Pont de Brasil S.A. (Brazil) 
Du Pont de Colombia SA. (Colombia) 
Du Pont de Venezuela C.A. (Venezuela) 
Duclio S.A. (Argentina) 
World Wide Transport Inc. (Liberia) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Hewlett-Packard and Los Alamos National 
Laboratory 

Du Pont, Hewlett-Packard, and die Los Alamos 
National Laboratory have agreed to an $11 million 

©1990 Dataquest Incorporated SCA 
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E. I. du Pont de Nemours and Company 

cooperative superconductivity R&D project The 
deal, one of die biggest such pacts between indus
try and a government research facility, covers a 
diree-year period and initially will be for manufac
turing diin-film, high-temperature superconductors 
for electronics components. 

Hanyang Chemical 
Du Pont and Hanyang Chemical have received 
government approval to build a joint-venture 
titanium dioxide plant in South Korea that will 
produce 65,000 metric tons per year. Planned 
start-up is expected in late 1993. 

Freshworld and Sunkist Growers 
Freshworld, a joint venture of Du Pont and DNA 
Plant Technology, signed a five-year agreement 
with Sunkist Growers to distribute produce. 
Patented packaging and processing techniques 
developed by the joint venture produce ready-to-
eat celery and carrots with a shelf life of 30 days. 

Waste Management of North America 
Du Pont and Waste Management of North America 
entered into a joint venture to build a plastics 
recycling plant in southwest Chicago. 

Chemical Exchange Industries 
Du Pont acquired worldwide marketing rights for 
hexamethyleneimine (HMI) from Chemical 
Exchange Industries. 

Merck and Co., Inc. 
Du Pont and Mock entered into an agreement 
calling for Du Pont to receive exclusive marketing 
rights to Sinemet, a major Parkinson's disease 
therapy. 

Waste Management, Inc. 
Du Pont and Waste Management plan joint 
development of a $5 million, 100,000-square-foot 
plastics recycling facility in the Harrowgate section 
of Philadelphia, Pennsylvania. 

1989 

Soviet Union 
A discussed joint venture would have Du Pont 
produce and sell chemicals in the Soviet Union 
and be paid back in crade oil. 

Biolistics 
Du Pont and Biolistics entered into a licensing 
agreemoit tiiat would have Biolistics license its 
biolistic gene gun technology to Du Pont 

C&C Industries 
Du Pont and C&C Industries signed a marine 
fabrics technical and marketing pact relating to the 
use of woven Kevlar, along with glass fabrics, in 
sailboats made by C&C. 

MERGERS AND ACQUISITIONS 

1990 

Seicor 
Du Pont acquired Seicor's electronic and optoelec
tronic LAN component business, which produces 
connection devices that hook up personal com
puters to local area networks. 

National Semiconductor 
Du Pont acquired National Semiconductor's photo
mask operation. 

1989 

Howson-Algraphy 
Du Pont acquired Howson-Algraphy, a leading 
printing plate manufacturer in the United 
Kingdom. 

KEY OFFICERS 

Edgar S. Woolard, Jr. 
Chairman of the board, chief executive officer 

Constantine S. Nicandros 
Executive vice president 

Charles L. Henry 
Group vice president. Electronics 

Mark A. Suwyn 
Group vice president. Imaging Systems 

J. Edward Newall 
Group vice president. International 

Alexander MacLachlan 
Senior vice president. Technology 
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E. I. du Pont de Nemours and Company 

PRINCIPAL INVESTORS FOUNDERS 

Charles R. Bronfinan—^22.9 percent 
Edgar M. Bronfman—^22.9 percent Information is not available. 
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E. I. du Pont de Nemours and Company 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revemie 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Efifective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

1985 1986 1987 1988 

1985 1986 1987 1988 

1989 

$8,876.0 
583.0 

4,044.0 
3,873.0 

376.0 
$15,195.0 
$1,069.0 

$25,140.0 

$5,311.0 
$3,191.0 
$3,979.0 

$12,481.0 

$12,659.0 
237.0 
401.0 

3,761.0 
8,260.0 

$8,960.0 
584.0 

3,771.0 
4,253.0 

352.0 
$15,697.0 
$2,076.0 

$26,733.0 

$5,636.0 
$3,227.0 
$4,496.0 

$13,359.0 

$13,374.0 
237.0 
400.0 

3,670.0 
9,067.0 

$9,953.0 
756.0 

4,376.0 
4,342.0 

479.0 
$15,854.0 

$2,402.0 

$28,209.0 

$6,140.0 
$3,018.0 
$4,807.0 

$13,965.0 

$14,244.0 
237.0 
398.0 

3,621.0 
9,988.0 

$10,238.0 
603.0 

4,815.0 
4,467.0 

353.0 
$17,221.0 

$3,260.0 

$30,719.0 

$6,696.0 
$3,158.0 
$5,285.0 

$15,139.0 

$15,580.0 
237.0 
399.0 

4,595.0 
10,349.0 

$11,344.0 
692.0 

5,298.0 
4,910.0 

444.0 
$18,876.0 

$4,495.0 

$34,715.0 

$9,348.0 
$4,080.0 
$5,489.0 

$18,917.0 

$15,798.0 
237.0 
411.0 

4.399.0 
10,751.0 

$25,140.0 $26,733.0 $28,209.0 $30,719.0 $34,715.0 

1989 

$29,865.0 
20,301.0 
9,564.0 

$17,898.0 
$1,144.0 
$2,077.0 
$3,095.0 
$3,195.0 

10.70 
65.00 

$1,118.0 
240.6 

$27,421.0 
18,758.0 
8,663.0 

$15,129.0 
$1,156.0 
$2,350.0 
$2,939.0 
$2,985.0 

10.89 
48.50 

$1,538.0 
240.0 

$30,344.0 
20,358.0 
9,986.0 

$16,613.0 
$1,223.0 
$2,716.0 
$3,212.0 
$3,588.0 

11.82 
50.20 

$1,786.0 
238.8 

$32,771.0 
21,834.0 
10,937.0 

$17,900.0 
$1,319.0 
$3,065.0 
$4,207.0 
$3,797.0 

11.59 
42.30 

$2,190.0 
718.3 

$35,991.0 
23,865.0 
12,126.0 

$19,604.0 
$1,387.0 
$3,377.0 
$5,092.0 
$4,324.0 

12.01 
42.60 

$2,480.0 
685.3 

Per Share Data 
Earnings 
Dividend 
Book Value 

$4.61 
$3.00 

$52.61 

$6.35 
$3.05 

$55.73 

$2.46 
$3.30 

$59.65 

$3.04 
$1.23 

$21.69 

$3.53 
$1.45 

$23.05 
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E. I. du Pont de Nemours and Company 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/ Equity (%) 
Total Liabilities/ Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

1.67 
0.94 

120.03 
41.95 
98.59 

-
-

3.74 

3.83 
10.36 

146,017 
$204.53 

12.31 

1986 

1.59 
0.84 

117.37 
42.14 
99.89 

5.93 
11.82 
5,61 

4.22 
10.72 

141,268 
$194.11 

10.99 

1987 

1.62 
0.91 

111.30 
43.11 
98.04 

6.50 
12.93 
5.89 

4.03 
10.59 

140,145 
$216.52 

11.39 

1988 

1.53 
0.86 

110.53 
42.98 
97.17 

7.43 
14.69 
6.68 

4.02 
12.84 

140,949 
$232.50 

13.70 

1989 

1.21 
0.69 

119.48 
59.17 

119.74 

7.58 
15.81 
6.89 

3.85 
14.15 

145,787 
$246.87 

14.67 

Source: E. L du Pont de Nemours and Con^Huiy 
Annual Reports and Fonns 10-K 
Dataqoest (1990) 
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Company Backgrounder by Dataquest 

General Signal Corporation 
1 ffigh Ridge Park 

P.O. Box 10010 
Stamford, Connecticut 06904 
Telephone: (203) 329-4100 

Fax: (203) 329-4159 
Dun's Number: 00-246-4100 

Date Founded: 1904 

CORPORATE STRATEGIC DIRECTION 

General Signal Corporation produces instrumentation 
and controls and related systems and equipment for 
semiconductor production, telecommunications trans
mission, test and measurement, industrial automation, 
management of electrical energy, and transportation. 
General Signal serves these markets through four 
product areas: process controls, technology industries, 
electrical controls, and transportation controls. 

In 1989, General Signal positioned itself for stronger 
worldwide sales and income growth through a series 
of reorganizations and consoUdations in its Transpor
tation Controls, Electrical Controls, and Technology 
Industries sectors, including combining Technology 
Industries' foreign semiconductor equipment opera
tions into a single international unit In addition, 
General Signal acquired four new businesses: GCA, 
Spectron, Hydromatic Pumps, and Turbo-Mueller. 
General Signal plans to continue pursuing these types 
of product line acquisitions with the purpose of shar
pening its business focus and adding critical mass to 
its operating units. 

Total revenue increased 9 percent to $1.9 billion* in 
fiscal 1989 fi-om $1.76 biUion in fiscal 1988. Net 
income increased 211 percent to $78.5 million in 
fiscal 1989 firom $25.2 million in fiscal 1988. General 
Signal employs 19,377 worldwide. 

Research and development expenditures totaled 
$111.1 nuUion in fiscal 1989, representing about 
6.0 percent of revenue. Capital spending expenditures 
totaled $62.0 million in fiscal 1989, representing 
about 3.2 percent of revenue. 

More detailed information is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution channel. 
Table 4, a comprehensive financial statement, is at the 
end of this profile. 

*AU dollar aoooimts are in U.S. dollars. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Technology Industries 

After two years of losses, the Technology Industries 
sector posted operating earnings of $8.2 million on a 
sales increase of 8.8 percent in fiscal 1989. Strategic 
consolidations among international operations, the 
merging of domestic photolithography sales and 
service organizations, and the broad support of 
Sematech, the principal domestic consortium dedi
cated to U.S. preeminence in semiconductor manufac
turing technology, helped position General Signal to 
meet the industry's evolving product and service 
needs. 

The 1988 reorganization of General Signal's telecom
munications equipment group into clearly defined 
product and market segments paid off in 1989 as each 
of its four business units measured significant perfor
mance gains. The Con^any's data-networic equip
ment manufacturer of network restoration systems is 
now tiie largest in the world and one of the most 
diversified suppliers of data communications test and 
control equipment 
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Process Controls 

The Process Controls sector had sales revenue of 
$726.5 million with an operating margin of 
11.2 percent in fiscal 1989. This sector benefited from 
a general economic expansion fueled by high-
capacity utilization and strong export demand in its 
major markets, which include the chemical, minerals, 
pharmaceutical, water/wastewater, and pulp-and-
paper processing industries. 

General Signal's mixing equipment operation main
tained its world leadership position by meeting a 
heightened demand for agitator equipment. The 
Company's A-315 impeller, originally designed for 
fermentation technology, has been extended to other 
gas-liquid processing applications. General Signal 
also constructed a unique high-pressure, high-
temperature oxidation test fadhty for gold processing 
and has installed flexible machining centers to boost 
productivity and reduce product costs. 

Demand for the Company's industrial valves con
tinued strong in 1988. General Signal introduced 
a cage-retained globe valve to control corrosive 
liquids and gases at temperatures from -lOOT to 
1,400T. Export sales were paced by major orders 
from Korea and Mexico. 

' ^ t h former unit BIF's instrumentation and supervi
sory control and data acquisition systems merged into 
L&N product lines. General Signal fortified its offer
ings to the municipal water and wastewater treatment 
market. 

General Signal provided software and hardware 
enhancements to its line of LN700 energy manage
ment systems, for both large and medium-size utilities 
and industrial companies. For small to medium-size 
applications. General Signal developed a series of 
software packages for its MICRO-MAX process 
management center. The Company also introduced a 
hybrid multipoint recorder, the SPEEDOMAX 25000, 
which combines features of analog strip-chart record
ers and programmable digital data loggers. 

General Signal's industrial pump sector improved its 
standing on major distribution and licensing agree
ments for a broad range of submersible pumps; it also 
acquired Hydromatic Pumps, a manufacturer of 
ptmips for residential, commercial, and municipal 
applications, in 1989. A new pump developed specifi
cally for the vacuum food-packaging industry and the 
introduction of foreign service centers in Italy, Tai
wan, and the United Kingdom led to a successful year 
for the Company's vacuum pmnp business: Export 
sales increased more than 50 percent in 1987. 

Electrical Controls 

The Electrical Controls sector had record sales of 
$421.4 million with an operating margin of 
11.5 percent in fiscal 1989. The strongest sales 
increases were derived from this sector's electrical 
fittings, transformer and power distribution, and fire 
alarm and signaling operations. 

General Signal's power protection products opera
tions experienced record sales in 1989 for uninter
ruptible power systems, standby power sources, and 
power conditioning units. To meet future market 
demands, a new regulating standby power source and 
a compact uninterraptible power system have been 
developed. 

General Signal's line of totally encapsulated industrial 
control transformers was improved in 1988; primary 
and secondary fusing features now comply with new 
industrial safety requirements. In addition. General 
Signal expanded its soft-seal firestop product line in 
1988 and introduced a microprocessor-based monitor
ing system for complex heat-trace applications. Also, 
General Signal introduced in 1988 a minimum-wire 
microprocessor-based fire alarm system for small 
buildings, a new line of emergency lighting products, 
and a field-programmable analog fire alarm system 
for high-rises. 

IVansportation Controls 

This sector's net sales were $289 million in fiscal 
1989, with an operating margin of 7.4 percent, com
pared with a 2.9 percent operating margin in fiscal 
1988. 

General Signal's coal feeder and weighing products 
business developed a continuous coal analyzer to 
improve operating efficiency and ensure the environ
mental compliance of sulfiir emissions in coal-fired 
plants. 

In fiscal 1989, General Signal manufactured 
700 locomotives requiring advanced equipment such 
as General Signal's CCL Locomotive Control System 
for monitoring and regulating speed, braking, and 
critical electronic subsystems. 
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In fiscal 1988, General Signal combined its mainline 
railroad and transit signaling, communications, brak
ing, and revenue control systems operations into one 
group. Qose to 30,000 new freight cars were ordered 
in 1988, the highest level ra eight years. The 
Company's development of the CCL locomotive 
control system has been sparked by parallel growth in 
the market for new and rebuilt locomotives. 

In fiscal 1988, General Signal's rail signaling opera
tion received major orders for signaling and 
speed control equipment on rail lines in Boston, 
Los Angeles, and Washington D.C. Also in 1988, the 
Company received a $9 Ttiillion contract to provide 
automatic vehicle identification equipment for the 
national railroad of Spain. 

General Signal continued to penetrate the bus fleet 
management systems market in fiscal 1988 with the 
first phase of a $29 million order from die Southern 
Cahfomia Rapid Transit District The Company will 
supply a system that provides vehicle location, 
passenger, and routing data; radio commumcation 
between vehicles and a central control office; and an 
emergency communications network for transit 
police. 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate industry 
service. 

SCA 
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Table 1 
Five-Year Corporate Highlights (Millions of U.S. Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

1,800.9 

$68.1 
3.78 

$100.7 
5.59 

22,312 
$80.71 

$49.3 

$1,583.4 
(12.08) 

$45.7 
2.89 

$98.0 
6.19 

20,180 
$78.46 

$74.6 
51.32 

$1,603.0 
1.24 

$34.0 
2.12 

$105.4 
6.58 

19,126 
$83.81 

$69.4 
(6.97) 

$1,760.2 
9.81 

$38.8 
2.20 

$115.6 
6.57 

19,082 
$92.24 

$25.2 
(63.69) 

$1,918.3 
8.98 

$62.0 
3.23 

$111.1 
5.79 

19,377 
$99.00 

$78.5 
211.51 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$478.41 
$19.82 

$488.54 
$18.67 

$473.83 
$17.92 

$477.50 
$22.10 

Table 2 
Revenue by Geographic Region (Percent) 

Somce: Geoeial Signal Corporation 
Annual R^tts and Fonns 10-K 

1990 

Region 1985 1986 1987 1988 1989 

North America 
International 

Japan 
Europe 
Asia/Pacific 
ROW 

91.31 
8.69 

88.63 
11.37 

88.02 
11.98 

87.43 
12.57 

86.48 
13.52 

Somce: General Signal Coiporation 
Aoimal R^its and Fonns 10-K 
Dataqoest 
1990 Table 3 

Revenue by Distribution Channel (Percent) 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

VARs 
Distributors 
Dealers 
Mass Merchandisers 
Manufacturers' Representatives 

Somce: Dataqoest 
1990 
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1989 SALES OFFICE LOCATIONS 

Telenex Corp. (United States) 
The Merrick Corporation (United States) 
Thun Inc. (United States) 
Xynetics Divestiture Corp. (United States) 

Information is not available. 

MANUFACTURING LOCATIONS 

Stamford, Connecticut 
Manufacturing activities include process controls, 
semiconductor equipment, telecommunications 
equipment, defense electronics, and electrical 
controls manufactured dirough 30 operating units. 
The Company manufactures many of the 
components used in its products but also purchases 
a variety of basic materials and component parts. 
Also, General Signal is both a licenser and licensee 
of patents and realizes more income than expense 
from such arrangements. 

Japan 

General Signal Kabushiki Kaisha 
Stock Japan Ltd. 

Europe 

Algemen Sein Industrie B.V. (r>Tetherlands) 
General Railway Signal Co. Ltd. (United Kingdom) 
General Signal SEG GmbH (West Germany) 
General Signal SEG Ltd. (United Kingdom) 
General Signal SEG SARL (France) 
Leeds and Nordmip GmbH (Germany) 
Leeds and Northrup Italy S.r.l. (Italy) 
Leeds and Nortbrup Ltd. (United Kingdom) 
Leeds and Northrup S.A. (Spain) 
Leeds and Northrup S.A.R.L. (France) 
Misurazioni Industiali S.r.l. (Italy) 
Misurazioni Industiali Trading S.r.l. (Italy) 
Xynetics (Netherlands) B.V. (Neflierlands) 

SUBSIDIARIES 

North America 

Aerotronic Associates Inc. (United States) 
Assembly Technologies (United States) 
Aurora/Hydromatic Pumps Inc. (United States) 
Drytek Inc. (United States) 
Edwards Company, Inc. (United States) 
Electric Panelboard Company (United States) 
GCA Corporation-Nevada Corp. (United States) 
GCA Overseas Corp. (United States) 
GCA Technology Division (United States) 
GSA Disc Inc. (United States) 
General Signal A.S.G.M Corp. (United States) 
General Signal Controls Inc. (United States) 
General Signal FSC Corp. (United States) 
General Signal Holdings Co. (United States) 
General Signal Ltd. (Canada) 
G.R.S. Trading Corp. (United States) 
Leeds and Northrup Co. (United States) 
Old Company (United States) 
Serveng Inc. (United States) 
Sola Basic Puerto Rico Inc. (United States) 

Asia/Pacific 

General Signal SEG Asia Ltd. (Hong Kong) 
Leeds and Northrup Australia Pty. Ltd. (Australia) 
Sola Basic Australia Ltd. (Australia) 

ROW 

Leeds and Nortbrup Mexicana S.A. (Mexico) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1989 

Olin Hunt Specialty Products 
General Signal and Olin Hunt Specialty Products 
agreed to set up a joint technical center in Belgium 
for development of a new application of wafer 
fabrication equipment and advanced ooaterials. 
Olin Hunt currently provides photoresists to 
General SignaL 
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1987 

Cognex 
General Signal's Electroglas subsidiary used 
Cognex's MVS in its wafer prober product line. 
The nonexclusive agreement called for Cognex to 
provide its Cognex 2000 single-board vision sys
tem used to detect problems in alignment, gauging, 
inspection, and identification. 

GCA 

MERGERS AND ACQUISITIONS 

1989 

Atlantic Research Corporation Teleproducts 
Division 

General Signal acquired the teleproducts division 
of Atlantic Research Corporation, a leading 
manufacturer of data communication protocol 
analyzers for both the WAN and LAN markets. 
Atlantic Research also manufactures a broad line 
of switching and patching equipment and network 
test, restoration, and management systems. 

International Mirtone Production Operations 
General Signal acquired Intemational Mirtone's 
production operations. Intemational Mirtone 
produces fire alarm equipment. 

Suitomo GCA 
General Signal merged its Japanese subsidiary with 
Suitomo GCA to form a new joint company, 
General Signal Japan. General Signal hopes the 
merger will improve its current lackluster domestic 
sales of steppers, etching devices, and probers, and 
hopes the existing joint venture will expand its 
lineup by using technical and maintenance person
nel at General Signal 

Marley Pump Hydromatic Division 
Geiural Signal acquired Marley Pump's Hydro
matic division, which makes pumps for residential, 
commercial, and municipal applications. 

General Signal acquired GCA, a semiconductor 
equipment manufacturer. Through the acquisition, 
General Signal wiU make gains in the area of 
stepper lenses and, possibly, in the areas of short
wave length optical technology. X-ray, and e-beam 
technologies. 

7958 

Spectron 
General Signal acquired Spectron, which will oper
ate as General Signal's Telenex subsidiary. 
Spectron manufactures and sells data test systems 
and products. 

KEY OFFICERS 

Edmund M. Carpenter 
Chairman and chief executive officer 

Joel S. Friedman 
Senior vice president. Operations 

Peter A. Laing 
Senior vice president. Operations 

George Falconer 
Yvce president. Human Resources 

J. Roberts Hipps 
\^ce president and controller 

PRINCIPAL INVESTORS 

JP. Morgan and Company Inc.—8.6 percent 
American Express Company—^5.6 pax:ent 
Teachers Retirement System of Texas—^5.5 percent 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of U.S. Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 
Less: Treasury Stock 

Total Liabilities and 

Revenue 
U.S. Revenue 
Non-U.S. Revenue 

Cost of Sales 
R&D Expense 
SG&A E:iq)ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

1985 1986 1987 1988 

$927.0 
30.3 

324.0 
47.4 

426.7 
98.6 

$361.5 
$194.7 

$887.2 
43.6 

296.3 
80.1 

360.4 
106.8 

$345.6 
$225.3 

$867.8 
82.9 

330.8 
13.1 

343.1 
97.9 

$310.6 
$219.0 

$892.0 
81.4 

360.6 
27.1 

372.8 
50.1 

$312.5 
$192.1 

$406.3 
$124.0 
$48.9 

$351.0 
$124.3 
$55.5 

$326.9 
$110.5 
$52.8 

$395.6 
$491.7 

$48.3 

$579.2 $530.8 $490.2 $935.6 

$904.0 

40.4 
197.8 
689.4 
(23.6) 

$927.3 

40.5 
204.0 
712.3 
(29.5) 

$907.2 

40.7 
224.2 
731.0 
(88.7) 

$461.0 

41.8 
293.9 
705.2 

(579.9) 

$1,800.9 
1,644.4 

156.5 
$1,278.6 

$100.7 
$372.7 

$68.1 
$80.2 
4.45 

38.60 
$49.3 

28,706.0 

$1,583.4 
1,403.4 

180.0 
$1,114.6 

$98.0 
$348.7 
$45.7 

$117.5 
7.42 

36.50 
$74.6 

28,730.0 

$1,603.0 
1,410.9 

192.1 
$1,151.5 

$105.4 
$356.0 

$34.0 
$96.9 
6.04 

28.40 
$69.4 

28,239.0 

$1,760.2 
1,538.9 

221.3 
$1,266.7 

$115.6 
$418.6 

$38.8 
$52.8 

3.00 
52.30 
$25.2 

27,709.0 

1989 

$774.0 
22.9 

348.2 
1.5 

324.3 
77.1 

$325.1 
$225.2 

$1,483.2 $1,458.1 $1,397.4 $1,396.6 $1,324.3 

^JrrrJ^J, 

$331.2 
$41.8 

$818.2 

$506.1 

41.9 
300.0 
749.3 

(585.1) 

Shareholders' Equity 

Income Statement 

$1,483.2 

1985 

$1,458.1 

1986 

$1,397.4 

1987 

$1,396.6 

1988 

$1,324.3 

1989 

$1,918.3 
1,659.0 

259.3 
$1,378.0 

$in.i 
$403.6 

$62.0 
$106.5 

5.55 
26.30 
$78.5 

19,056.0 
Per Share Data 

Earnings 
Dividends 
Book Value 

$1.72 
$1.80 

$31.50 

$2.60 
$1.80 

$32.31 

$2.46 
$1.80 

$32.13 

$0.91 
$1.80 

$16.64 

$4.12 
$1.80 

$26.57 
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Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of U.S. Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (T^es) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margia 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

2.28 
1.23 

39.99 
44.94 
64.07 

-
-

2.74 

5.59 
3.78 

22,312 
$80.71 

4.59 

1986 

2.53 
1.50 

37.27 
37.85 
57.24 

5.07 
8.15 
4.71 

6.19 
2.89 

20,180 
$78.46 

3.13 

1987 

2.65 
1.61 

34.24 
36.03 
54.03 

4.86 
7.57 
4.33 

6.58 
2.12 

19,126 
$83.81 

2.43 

Source: 

1988 

2.25 
1.31 

67.79 
85.81 

202.95 

1.80 
3.68 
1.43 

6.57 
2.20 

19,082 
$92.24 

2.78 

1989 

1.74 
1.01 

64.24 
87.97 

161.67 

5.77 
16.23 
4.09 

5.79 
3.23 

19,377 
$99.00 

4.68 

General Signal Cotpoiation 
Animal R^(»ts and Fonns 10-K 

» 

1990 
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pany Backgrounder by Dataquest 

Hitachi Ltd. 
6, Kanda-Sumgadai 

4-chome, Chiyuoda-ku 
Tokyo 101, Japan 

Telephone: (03) 258-1111 
Fax: (03) 253-2186 

Dun's Number: 69-054-1503 
Date Founded: 1910 

FILE CORY 
Do iOl Q 

iemove 

CORPORATE STRATEGIC DIRECTION 

Hitachi Ltd. was founded to develop indigenous Japa
nese electrical power equipment manufacturing tech
nology. Initially, the company emphasized the 
development of heavy electrical equipment and indus
trial machinery. After World War 11, Hitachi expanded 
into the consimier product area and in the 1950s 
entered the electronics field, producing computers, 
semiconductors, and other electronic devices. 

Over the years, most of Hitachi's business operations 
involved large equipment such as power plants and 
industrial machinery. The plant-as-profit-center con
cept was the basis of the management system. Today, 
however, a large percentage of Hitachi's business 
relates to electric and electronic consumer goods, 
office automation equipment, and other mass-market 
products. 

Under the new system, the business divisions make 
the decisions regarding product development and 
coordinate the work of the laboratory, plant, and sales 
division in all phases of the development process, 
firom R&D to marketing. This new system created the 
Semiconductor Design and Development Center and 
the Institute of Advanced Business Systems, as well 
as a system for promoting the development and mar
keting of new products in new business fields. During 
1990, the office computer system design operations, 
which had been spht between two works, were con
sohdated under the newly established Center for 
SmaU-Scale Processors and Workstations Develop
ment. Thus, a new profit center was created tmder the 
wing of the computer division. 

Hitachi also consohdated the operations of its sub
sidiaries in each of the three major regions—United 
States, Europe, and Asia—^where the company has 
production and marketing bases. Hitachi also 

made an effort to expand production at overseas sites. 
As part of this expansion, a company was set up in 
France for manufacturing computer products. Hitachi 
also increased the production capacity of a nimiber of 
bases in other parts of the world. 

During fiscal year 1991, operating income was held 
back by the high value of the yen, the economic 
slowdown in the United States and Europe, and the 
transition to a new generation of products in key 
computer and semiconductor sectors. In order to off
set these factors, Hitachi increased its plant and 
equipment investment by 19 percent to ¥781,488 
miUion (U.S.$55.6 miUion). (Percentage changes 
refer only to ¥ amoimts; U.S.$ percentage changes 
will differ because of fluctuations in Dataquest 
exchange rates.) Most of these funds were used to 
strengthen and consohdate the computer and semi
conductor operations. 

Hitachi's consohdated revenue of ¥7,737.0 billion 
(U.S.$54.8 bilhon) for fiscal 1991 was an increase of 
10.65 percent ftom ¥7,077.8 bilhon (U.S.$49.5 bil
hon) during fiscal 1990. 

Hitachi is divided into four separate segments: Infor
mation Systems and Electronics, Power and Industrial 
Systems, Consumer Products, and Materials and 
Others. Information Systems and Electronics was the 
largest contributor of revenue with 34 percent or 
¥2,781,351 miUion (U.S.$19,798 miUion); Power 
and Industrial Systems contributed 28 percent 
or ¥2,357,892 million (U.S.$16,783 million); 
Materials and Others contributed 25 percent or 
¥2,100,870 mUlion (U.S.$14,953 miUion); and 
Consumer Products contributed 13 percent or 
¥1,107,388 miUion (U.S.$7,882 nuUion). 

0012329 ©1991 Dataquest Incorporated November—^Reproduction Prohibited 



Hitachi Ltd. 

Net income increased by 10.4 percent to ¥230.2 
billion (U.S.$1.6 billion) for fiscal 1991, compared 
with ¥211.0 bUlion (U.S.$1.5 bUlion) in fiscal 1990. 
The improved results were attributed to the compa
ny's steady expansion on a worldwide scale. Hitachi 
employs more than 290,000 people worldwide. 

Research and development expenditure increased to 
¥490.7 billion (U.S.$3.5 billion) and represented 
6.3 percent of total revenue for the period. Over 
60 percent of this expenditure was channeled into the 
Information Systems and Electronics division. During 
1990, Advanced Research Laboratory was relocated 
to Saitama Prefecture, Japan. This laboratory concen
trates on long-term research projects with a duration 
of 10 to 20 years. It is currently engaged in research 
in the areas of quantum measurement, software 
science, biotechnology, and materials science. 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
Direction" and present corporate highlights and reve
nue by region. Information on revenue by distribution 
channel is not available. Tables 3 through 7 at the end 
of this backgrounder provide comprehensive financial 
information. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Semiconductors 

During calendar year 1990, Hitachi was the third 
largest worldwide semiconductor manufacturer with 
U.S.$3,893 million, representing a 6.7 percent maiket 
share. Dataquest estimates the company's single 
largest market to be Japan, which generated approxi
mately U.S.$2.8 million, representing 12.1 percent of 
the semiconductor market diuing 1990. Dataquest 
ranks Hitachi third of all Japanese companies in this 
market. Hitachi's next largest market is North Ameri
ca, where Hitachi's sales were U.S.$517 million in 
calendar 1990, ranking eighth, with a 3.0 percent 
market share. 

In the second half of 1990, die supply of MOS 
memories exceeded demand, increasing the down
ward pressure on prices. Therefore, as a result of 
industry cutbacks in the production of 1Mb DRAMs 
implemented in fall 1990, prices stabilized. During 
the latter half of 1990, there was a growing demand 
for 4Mb DRAMs for use in new workstations and 
32-bit personal computers. According to Dataquest 
estimates, Hitachi increased its DRAM maricet share 
fiom 8.5 percent in 1989 to 9.7 percent in 1990, 
and the company ranked foiuth worldwide in DRAM 
production, accounting for U.S.$697 million in 
revenue. 

Computers 

During fiscal 1990, Hitachi introduced the large-scale 
general-piupose HITACHI M-880 Processor Group. 
This system will become a mainstay product in 
Hitachi's computer operations. In addition, the tech
nology involved will be applied extensively in other 
products. During 1990, in the business computer 
market, Hitachi had a 12.45 percent worldwide mar
ket share and ranked third in supercomputers. In 
mainfi-ames, it ranked second with a 7.40 percent 
worldwide market share. In the technical con:̂ >uter 
market, Hitachi had a 2.09 percent worldwide market 
share and ranked tenth in supercomputers. In main
frames, it ranked third with a 7.79 percent worldwide 
market share. In the personal computer market, 
Hitachi had less than one percent of the market 

Computer Storage 

In addition to introducing the HITACHI M-880, the 
company also introduced the H-6587 series of mass-
storage magnetic disk storage subsystems for large 
computers. Dataquest estimates that Hitachi ranks 
third in the worldwide total optical disk drive market 
with 11.5 percent of the maiket and U.S.$23.4 million 
in 1990 revenue. In the CD-ROM optical disk drive 
market, Hitachi ranks second worldwide with revenue 
of U.S.$10.4 million and a market share of 17.5 per
cent. Hitachi also ranks third in the worldwide 
12-inch WORM optical disk drive market widi a 
20 percent maiket share and U.S.$13 million in 
revenue. 

Hitachi was the third largest worldwide supplier of Other Products 
MOS memory in 1990, accounting for approximately 
U.S.$1,366 million in revenue worldwide. This 
represented a 10 percent share of the worldwide 
market, which is an increase of about 10 percent over 
1989. 

Hitachi's Power and Industrial Systems witnessed 
a 5 percent increase in fiscal 1990 sales over 1989. 
The main contributing factors were a higher level of 
industrial demand accompanying the continuing 
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expansion of the domestic economy. Sales in 
Hitachi's Consiuner Products division grew 10 per
cent in 1990 from 1989. In Japan, sales were derived 
from air conditioners, washing machines, and 8mm 
camera/recorders. Although overseas sales were 
severely affected by the depressed state of the U.S. 
market, there was a recovery in exports of color 
television sets and VCRs to China and brisk exports 
to the USSR and Eastern Europe. The Materials and 
Others division posted an increase of 12 percent over 
1989. Hitachi Cable Ltd. achieved an increase in sales 
based on a combination of strong domestic demand, 
mosdy from the electric equipment and construction 
industries and brisk exports. At Hitachi Metals Ltd., 
sales were pushed up by demand from the automobile 
and electronics-related industries. Active business in 

the electronics equipment and industries, plus a high 
level of new housing starts, led to increased sales for 
Hitachi Chemical Co. Ltd. The major part of the 
service sector business was derived from Hitachi 
Transport System. The continuing driviog pace of the 
Japanese economy generated strong demand for 
freight-hauling services and produced an increase in 
company sales. 

Further Information 

For further information pertaining to the company's 
business segments, please contact the appropriate 
Dataquest industry service. 
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Table 1 
Five-Year Corporate Highlights (Billions of U.S. Dollars) 

1987 1988 1989 1990 1991 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (U.S.$1:^ 

30.4 
34.19 

4.1 
13.56 

1.9 
6.34 

161,325 
0.19 

0.6 
38.67 

159.56 

36.0 
18.61 

2.7 
7.49 

2.3 
6.51 

159,910 
0.23 

1.0 
60.22 

138.03 

49,9 
38.48 

4.0 
8.04 

2.9 
5.83 

274,508 
0.18 

1.4 
46.02 

128.25 

49.5 
(0.79) 

3.6 
7.27 

3.0 
6.07 

290,000 
0.17 

1.5 
2.01 

142.93 

54.8 
10.65 

5.3 
9.61 

3.5 
6.34 

310,000 
0.18 

1.6 
10.43 

141.21 

Source: Hitachi Ltd. 
Annual Reports 
Dataquest (November 1991) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

Japan 
Intemational 

1987 

73.82 
26.18 

1988 

76.00 
24.00 

1989 

77.05 
22.95 

1990 

76.58 
23.42 

1991 

76.02 
23.98 

Source: Hitachi, Ltd. 
Annual Rq>oits 
Dataquest (November 1991) 
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1991 SALES OFHCE LOCATIONS 

North America—2 
Europe—2 
Asia/Pacific—61 

Japan—50 
ROW—9 

MANUFACTURING LOCATIONS 

North America 

High Voltage Breakers, Norcross, Georgia 
SF6 gas breakers 

Hitachi Automotive Products, Farmingtonhills, 
Michigan 
Electronic auto parts 

Hitachi Cable Manchester Inc., Manchester, New 
Hampshire 
Cables 

Hitachi Cable Manchester Inc., New Albany, Indiana 
Automobile brake hose 

Hitachi Computer Products (America), Norman, 
Oklahoma 
Computer products (magnetic disk devices, 
magnetic tape cartridges) 

Hitachi Constraction Machinery Corp., Brampton, 
Ontario 
Excavators, cranes, tunnel shield machines 

Hitachi ElecHonic Devices USA Inc., Greenville, 
South Carolina 
Color picture tubes 

Hitachi Home Electronics of America, Anaheim, 
Cahfomia 
Color TVs, VCRs 

Hitachi Denshi (Canada) Ltd., Scarborough, Ontario 
Broadcast and professional video, CCTV 
equipment, test and instrumentation 

Hitachi (HSC) Canada Inc., Pointe Claire, Quebec 
TVs, VCRs, and household electric appliances 

Hitachi Instruments Inc. 
Medical instruments 

Hitachi Semiconductor (America), Irving, Texas 
Semiconductors 

Hitachi Telecom, Norcross, Georgia 
Digital PBXs 

Europe 

Hitachi Consumer Products (Europe), Germany 
VCRs 

Hitachi Consimier Products (U.K.), United Kingdom 
Color TVs 

Hitachi Semiconductor Europe, Germany 
Semiconductors 

Asia/Pacific 

Akita Electronic Co., Akita, Japan 
MOS, bipolar IC 

Hanshi Electric, Japan 
Ignition coils for automobiles 

Haramachi Semiconductor Ltd., Ibaraga, Japan 
Diodes, thyristors 

Hitachi Computer Engineering, Japan 
Development of automatic designing systems 

Hitachi Consumer Products, Malaysia 
TV parts 

Hitachi Consumer Products, Singapore 
Color TVs, audio equipment, vacuum cleaners 

Hitachi Consumer Products, Thailand 
Electric fans, refrigerators, TVs, motors, air 
conditioners, electric rice cookers 

Hitachi Cubu Electric, Japan 
Switchboards 

Hitachi Denshi, Japan 
Communications equipment, measuring instru
ments, information equipment 

Hitachi Electronic Devices, Singapore 
Color CRTs 

Hitachi Electromcs Engineering, Japan 
Information equipment, semiconductor devices, 
energy-saving equipment 

Hitachi Elevator Engineering, Singapore 
Elevators, escalators 

Hitachi Engineering, Japan 
Electric/electronic equipment, plant engineering 

Hitachi Haramachi Semiconductor, Japan 
Semiconductor parts 

Hitachi Kiden Kogyo, Japan 
Cranes, water treatment equipment, FA-related 
equipment 

Hitachi Kyowa Kogyo, Japan 
Electric equipment 

Hitachi Maxell, Japan 
Ehy batteries, magnetic tapes, electronic devices 

Hitachi Medical, Japan 
Medical equipment 

Hitachi Microcomputer Engineering, Tokyo, Japan 
MPUs, ASICs 

Hitachi Mizusawa, Japan 
Transformers for TVs 

Hitachi Naka Seiki, Japan 
Chromatographic equipment, scientific instruments 

Hitachi Nissin Electromcs, Japan 
Electronic parts 
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Hitachi Ohira Industrial, Japan 
Parts for refrigerators, air conditioners 

Hitachi Process Computer Engineering, Japan 
Process computers 

Hitachi Semiconductor, Malaysia 
Semiconductors 

Hitachi Setsubi Engineering, Japan 
FA equipment 

Hitachi Techno Engineering, Japan 
Electronic part manufacturing equipment 

Hitachi Telecom Technologies, Japan 
Switching systems 

Hitachi Television, Taiwan 
Color TVs, audio equipment, displays 

Hitachi \^deo Engineering, Japan 
Development of video equipment 

Hitachi Works, Ibaraga, Japan 
Discrete devices 

Hitachi Yomezawa Electronic, Japan 
Semiconductor elements 

Hokkai Semiconductor, Hokkaido, Japan 
SRAMs 

Horiba Ltd., Japan 
Electric measuring instruments 

Japan Servo, Japan 
Precision motors 

Jidosha Denki Kogyo, Japan 
Electrical auto parts 

Kaohsiung Hitachi Electronics, Taiwan 
Electronic parts, transistors, LCDs 

Kokusai Electric, Japan 
Electric communications equipment 

Kokusan Denki, Japan 
Electrical auto parts, generators, motors 

Komoro Works, Nagano, Japan 
Photo devices, hybrid ICs 

Mobara Works, Chiba, Japan 
DRAMs, CMOS logic, LCDs 

Musashi Works, Tokyo, Japan 
MPUs, diodes, DRAMs, SRAMs 

Naka Works, Ibaraga, Japan 
Semiconductor sensors, DRAMs, SRAMs 

Nakayo Telecommunications, Japan 
Telephone and switching systems 

Nigata Works, Nigata, Japan 
Linear, bipolar digital ICs 

Nippon Columbia, Japan 
Records, stereos, and other audio equipment 

Nissin Electronics Ltd., Ibaraga, Japan 
MOS 

Taga Sangyo, Japan 
Electric equipment 

Taiwan Hitachi, Taiwan 
Room air conditioners 

Takasaki Works, Gunma, Japan 
Bipolar and MOS ICs, EPROMs, CMOS logic 

Tobu Semiconductor Ltd., Aomari, Japan 
Bipolar ICs 

Tobu Semiconductor Ltd., Saitama, Japan 
Transistor, hybrid ICs 

Tokico Ltd., Japan 
Electrical auto parts and equipment 

Tokyo Electronics Co., Yamanashi, Japan 
Diodes, bipolar ICs 

Vagi Antenna, Japan 
Antennas 

Yomezawa Electronic Co., Yamagata, Japan 
MOS 

ROW 

Industrias Hitachi, Brazil 
Distribution equipment, air conditioners, electronic 
parts, transformers, switches 

Hitachi Consumer Products de Mexico, Mexico 
Televisions 

SUBSIDIARIES 

North America 

Hitachi America Ltd. (United States) 
Hitachi Automotive Products (USA) Inc. 

(United States) 
Hitachi (Canadian) Ltd. (Canada) 
Hitachi Computer Products (America) Inc. 

(United States) 
Hitachi Electronic Devices (United States) 
Hitachi Faimington Technical Center (United States) 
Hitachi Home Electronics of America Inc. 

(United States) 
Hitachi Micro Systems Inc. (United States) 
Hitachi Semiconductor (America) Inc. (United States) 
Hitachi Telecom (USA) Inc. (United States) 

Europe 

Hitachi Consumer Products Europe Ltd. 
(United Kingdom) 

Ktachi Semiconductor Europe (Germany) 
Hitachi Consumer Products (Europe) (Germany) 

Asia/Pacific 

Asahi Kogyo Co. Ltd. (Japan) 
Babcock-Hitachi K.K. (Japan) 
Chuo Shoji Ltd. (Japan) 

©1991 Dataquest Incorporated November—Reproduction Prohibited 0012329 



Hitachi Ltd. 

Hitachi Air Conditioning & Refrigeration Co. Ltd. 
(Japan) 

Hitachi Australia Ltd. (Australia) 
Hitachi Automobile Appliances Sales Co. Ltd. 

(Japan) 
Hitachi Cable Ltd. (Japan) 
Hitachi Chemical Co. Ltd. (Japan) 
Hitachi Construction Machinery Co. Ltd. (Japan) 
Hitachi Consumer Products (Malaysia) Sdn. Bhd. 

(Malaysia) 
Hitachi Consumer Products Pte. Ltd. 
Hitachi Credit Corporation (Japan) 
Hitachi Electronic Components (Asia) Ltd. 

(Hong Kong) 
Hitachi Electronic Devices (Singapore) Pte. Ltd. 

(Singapore) 
Hitachi Denshi Ltd. (Japan) 
Hitachi Electronics Engineering Co. Ltd. (Japan) 
Hitachi Electronics Service Co. Ltd. (Japan) 
Hitachi Elevator Engineering and Service Co. Ltd. 

(Japan) 
Hitachi Engineering Co. Ltd. (Japan) 
Hitachi Heating AppUances Co. Ltd. (Japan) 
Hitachi Higashi Shohin Engineering Ltd. (Japan) 
Hitachi Hokkai Semiconductor Ltd. (Japan) 
Hitachi Kiden Kogyo Ltd. (Japan) 
Hitachi Lighting Ltd. (Japan) 
Hitachi Machinery and Engineering Ltd. (Japan) 
Hitachi Maxell Ltd. (Japan) 
Hitachi Medical Corporation (Japan) 
Hitachi Metals Ltd. (Japan) 
Hitachi Mokuzai Jisho Ltd. (Japan) 
Hitachi Nishi Shohin Engineering Ltd. (Japan) 
Hitachi Plant Engineering & Constiiiction Co. Ltd. 

(Japan) 
Hitachi Power Engineering Co. Ltd. (Japan) 
Hitachi Printing Co. Ltd. (Japan) 
Hitachi Sales Corporation (Japan) 
Hitachi Seiko Ltd. (Japan) 
Hitachi Semiconductor (Malaysia) Sdn. Bhd. 

(Malaysia) 
Hitachi Service Engineering Co. Ltd. (Japan) 
Hitachi Software Engineering Co. Ltd. (Japan) 
Hitachi Techno Engineering Co. Ltd. (Japan) 
Hitachi Telecom Technologie Ltd. (Japan) 
Hitachi Television Ltd. (Taiwan) 
Hitachi Tochigi Electronics Co. Ltd. (Japan) 
Hitachi Tohbu Semiconductor Ltd. (Japan) 
Hitachi Tokyo Electronics Co. Ltd. (Japan) 
Hitachi Transport System Ltd. (Japan) 
Hitachi Welfare Service Ltd. (Japan) 
Japan Servo Co. Ltd. (Japan) 
Nippon Business Consultant Co. Ltd. (Japan) 
Nissei Sangyo Co. Ltd. (Japan) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1991 

Texas Instruments Inc., Fujitsu Ltd., and Sony 
Corporation 

Texas Instruments, Fujitsu, and Sony, along with 
Hitachi Ltd., have agreed to collaborate on HDTV 
chip development Texas Instruments will be doing 
the frame memory store, Fujitsu the signal proces
sors, Sony the analog components, and Hitachi the 
audio circuits. The full Muse chip set is scheduled 
for completion during the first quarter of 1992. 

Bull CP8 S.A. 
Bull CP8 S.A., a subsidiary of Groupe Bull, 
located in Trappes France, has signed Hitachi Ltd. 
as the first Japanese licensee of its self-
programmable one-chip microcomputer (SPOM) 
patent Hitachi's chips for microcomputer cards 
will be made available in Japan through Tokyo-
based SPOM Japan KK, a joint venture between 
Bull CP8 and Dai Nippon Printing Co. Ltd, and 
worldwide through Hitachi's overseas sales ofQce. 

Dongfang Power Corp. 
Hitachi Ltd. is planning to supply thermal power 
plant construction technology to Dongfang Power 
Corp., a Chinese company located in Sichuan 
Province. Under a 10-year agreement with die Chi
nese company, Hitachi will provide technology 
relating to steam turbines and generator for use in 
600,000kw class thermal power stations. The two 
conqianies will then jointiy construct four power 
plants. 

TRW Inc. 
Hitachi Ltd. and TRW Inc. formed a 15-year 
strategic alliance to jointiy pursue oppordinities in 
space systems and related ground systems and 
technologies. The two companies signed an agree
ment to set up a management team that will meet 
periodically to review friture space programs, mar
ket opportunities, and technology requirements. 

Ultra-Network Technologies 
Ultra-Network Technologies, a U.S. network sys
tem manufacturer, and Hitachi Ltd. have formed a 
software agreement The agreement will allow 
Hitachi to port ULTRANET software, a high-speed 
network software package developed by Ifltra-
Network, to its mainframe conq>uters. The new 

0012329 ©1991 Dataquest Incorporated November—Reproduction Prohibited 



Hitachi Ltd. 

version of ULTRANET will run tmder Hitachi's 
VOS3 operating system. 

Hewlett-Packard Company 
Hewlett-Packard Company (HP) and Hitachi Ltd. 
have agreed to joindy develop an artificial inteUi-
gence software product based on Hitachi's ES/ 
Kemel expert systems technology. The new soft
ware will run on HP 9000 UNIX woikstation as 
well as on Hitachi workstations. 

National Semiconductor Corporation 
National Semiconductor Corporation and Hitachi 
Ltd. have signed a 10-year patent cross-licensing 
agreement that covers all semiconductor products 
and technologies developed by either company in 
the past and during the course of the agreement 
The new agreement expands and replaces a previ
ous cross-hcensing agreement between the two 
companies concerning FACT logic products. 

Goldstar Electron Company Ltd. 
Hitachi Ltd. licensed Lucky Goldstar Group's 
Goldstar Electron Company Ltd. to fabricate 4Mb 
memory chips to Hitachi's design. Part of the 
output will be sold back to Hitachi. 

1990 

Comparex Information Systems GmbH 
Comparex Information Systems GmbH agreed to 
ship Hitachi's new Integrated Vector Feature for its 
8/9X series of processors. 

VLSI Technology Inc. 
Hitachi plans to supply SRAMs to VLSI Technol
ogy on an OEM basis. The SRAMs have been 
joindy developed by the two companies. 

Kansai Electric Power Co., Matsushita Electric 
Industrial Co. Ltd., Toshiba Corporation, Mit
subishi Electronics Corporation, Sumitomo Elec
tric Industries Ltd., Kawasaki Heavy Industries 
Ltd., and Kobe Steel Ltd. 

Hitachi agreed to set up a new company, which 
wiU perfonn research and development for free 
electron lasers with the preceding companies. 

Sears, Roebuck and Company 
Hitachi agreed to let Sears market its VYISA video 
printer. 

Zuken Inc. 
Hitachi agreed to allow Zuken to develop CAD/ 
CAM/CAE software packages for the 2050G 
Series of engineering workstations made by 
Hitachi. 

Adaptive Information Systems (AIS) 
AIS has been formed by Hitachi to market docu
ment image processing systems using opdcal stor
age technology. 

Hewlett-Packard 
Hewlett-Packard is licensing its proprietary Preci
sion Architecture to Hitachi. The two companies 
also agreed to joindy develop a new set of chips 
using HP's proprietary Precision Architecture 
RISC MPU technology. 

Texas Instruments Inc. 
Texas Instruments supplied SRAMs to Hitachi on 
an OEM basis. 

GoldStar 
Hitachi signed a major pact with South Korea's 
GoldStar Company covering 1Mb DRAMs, for 
which Hitachi will provide technical considtations 
and manufacturing technology. Hitachi will get 
royalty payments from GoldStar and eventually 
will buy chips to sell under its own label. 

Cray 
Tliis agreement gives each company the right to 
make use of the other's patents in designing com
puter hardware. 

National Semiconductor 
Under this production agreement for FACT logic 
devices, both companies can mutually produce 
independendy defined and independendy devel
oped new fimctions. 

MERGERS AND ACQUISITIONS 

1991 
Hitachi has made no merger or acquisition in 1991. 

1989 

Sun Microsystems Inc. 
Hitachi licensed Sun's Open Network Computing/ 
Network File System technology for implementa
tion on Hitachi's mainframe computers. 

1990 

Dataproducts Corporation 
Two Hitachi affiliates, Hitachi Koki and Nissei 
Sangyo, acquired Dataproducts Corporation for 
approximately $160 million. Dataproducts 
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manufactures a broad range of band, dot matrix, 
laser, solid ink, and thermal printers, and a wide 
range of printer supplies. Dataproducts is counting 
on solid ink jet printers to play a significant role in 
the printer industry and is investing heavily to 
finance this strategically important technology. The 
1988 acquisition of Imaging Solutions Inc. gave 
Dataproducts 100 percent ownership of this new 
technology. Dataproducts had sales of $353 million 
in fiscal 1989. 

National Advanced Systems 
Hitachi purchased National Advanced Systems 
from National Semiconductor Corporation. The 
name of the company was changed to Hitachi Data 
Systems. The company markets and services main
frame computers and peripheral subsystems. 

Takeo Miura 
Executive vice president and representative 
director 

Toshi Kitamura 
Executive vice president and representative 
director 

Tadashi Okita 
Executive vice president and representative 
director 

Iwao Matsuoka 
Executive vice president and representative 
director 

PRINCIPAL INVESTORS 

KEY OFFICERS 

Katsushige Mita 
Chairman and representative director 

Tsutomu Kanai 
President and representative director 

Yutaka Sonoyama 
Executive vice president and representative 
director 

Sutezo Hata 
Executive vice president and representative 
director 

Nippon Life Insurance—^3.8 percent 
Sumitomo Trust—2.7 percent 
Mitsubishi Trust—2.7 percent 
Dai-ichi Life Insurance—^2.6 percent 

FOUNDERS 

Namihei Odaira 
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Table 3 
Balance Sheet 
Fiscal Year Ending in March 
(BilUons of U.S. Dollars) 

Balance Sheet 

Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Total Ctuxent Assets 
Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Shareholders' Equity 
Minority Interests 

Total Liabilities and 
Shareholders' Equity 

Exchange Rate ( U . S . $ 1 ^ 

1987 

5.6 
6.3 
2.9 
5.6 
1.1 

21.6 
7.4 
4.4 

33.4 

14.3 
3.1 
2.2 

19.6 
0 

0.9 
1.3 
9.3 

11.4 
2.3 

33.4 

159.56 

1988 

8.0 
7.8 
3.0 
7.0 
1.4 

27.2 
8.2 
5.3 

40.7 

17.4 
3.1 
2.8 

23.3 
0 

1.3 
1.8 

11.5 
14.6 
2.8 

40.7 

138.03 

1989 
12.8 
10.7 
3.0 
9.7 
1.7 

38.0 
11.5 
4.6 

54.1 

24.8 
4.1 
3.8 

32.6 
0 

1.7 
2.5 

13.6 
17.8 
3.7 

54.1 

128.25 

1990 

13.0 
11.2 
2.3 
9.5 
1.8 

37.7 
12.0 
4.9 

54.6 

23.2 
6.2 
3.5 

32.9 
0 

1.7 
2.5 

13.7 
17.9 
3.8 

54.6 

142.93 

Somce: Hitachi Ltd. 
Annual Reports 

1991 
11.7 
13.0 
2.7 

11.3 
2.0 

40.7 
14.1 
5.6 

60.4 

26.2 
6.3 
3.7 

36.2 
0 

1.9 
2.9 

15.1 
19.9 
4.3 

60.4 

141.21 

Dataqnest (November 1991) 
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Table 4 
Consolidated Income Statement 
Fiscal Year Ending in March 
(Billions of U.S. DoUars, except Per Share Data) 

Consolidated Income Statement 1987 1988 1989 1990 1991 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

30.4 
22.4 

8.0 
23.0 

1.9 
6.0 
4.1 
1.6 

5.33 
57.50 

0.6 
2,816.3 

36.0 
27.3 

8.7 
28.7 

2.3 
7.5 
2.7 
2.4 

6.66 
56.10 

1.0 
2,921.7 

49.9 
38.4 
11.5 
35.5 
2.9 

11.0 
4.0 
3.8 

7.67 
56.10 

1.4 
3,017.7 

49.5 
38.1 
11.6 
35.1 

3.0 
10.7 
3.6 
3.7 

7.49 
53.90 

1.5 
3,072.8 

54.8 
40.8 
13.1 
38.4 

3.5 
12.8 
5.3 
4.0 

7.27 
51.20 

1.6 
3,273.7 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (U .S .S l^ 

0.21 
0.06 

0 
159.56 

0.32 
0.07 
0.01 

138.03 

0.46 
0.07 
0.01 

128.25 

0.43 
0.06 
0.01 

142.93 

0.44 
0.06 
0.01 

141.21 

Source: Hitachi Ltd. 
Annual Reports 
Dataquest (November 1991) 
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Table 5 
Balance Sheet 
Fiscal Year Ending in March 
(Billions of Yen) 

Balance Sheet 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Total Current Assets 
Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Shareholders' Equity 
Minority Interests 

Total Liabilities and 
Shareholders' Equity 

Exchange Rate (U.S.$1=*) 

1987 

892.9 
1,010.6 

470.6 
898.5 
172.2 

3,444.8 
1,179.1 

704.1 

5,327.9 

2,288.5 
488.9 
352.3 

3,129.7 
0 

141.2 
199.6 

1,485.0 
1,825.8 

372.4 

5,327.9 
159.56 

1988 

1,103.9 
1,080.7 

412.3 
960.6 
199.9 

3,757.4 
1,133.0 

730.7 

5,621.1 

2,399.0 
432.8 
381.9 

3,213.7 
0 

180.3 
244.4 

1,593.9 
2,018.6 

388.8 

5,621.1 
138.03 

1989 

1,638.3 
1,372.2 

385.1 
1,250.0 

224.4 
4,870.0 
1,473.1 

594.4 

6,937.5 

3,183.5 
520.9 
481.0 

4,185.4 
0 

219.4 
322.0 

1,740.3 
2,281.7 

470.4 

6,937.5 
128.25 

1990 

1,853.7 
1,594.3 

324.8 
1,355.0 

263.1 
5,390.9 
1,708.9 

705.3 

7,805.1 

3,314.9 
886.8 
494.0 

4,695.7 
0 

246.9 
357.8 

1,956.1 
2,560.8 

548.6 

7,805.1 
142.93 

Source: Hitacbi Ltd. 
Annua I Reports and 

1991 

1,648.5 
1,833.9 

384.9 
1,597.1 

286.6 
5,751.0 
1,985.7 

789.3 

8,526.0 

3,694.3 
891.0 
520.1 

5,105.4 
0 

269.7 
410.4 

2,131.0 
2.811.1 

609.5 

8,526.0 
141.21 

Dataquest (November 1991) 
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Table 6 
Consolidated Income Statement 
Fiscal Year Ending in March 
(Billions of Yen, except Per Share Data) 

Consolidated Income Statement 1987 1988 1989 1990 1991 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Sliares Outstanding, Millions 

Table 7 
Key Financial Ratios 
Fiscal Year Ending in March 

4,848.7 
3,579.3 
1,269.4 
3,675.0 

307.6 
958.8 
657.4 
258.3 
5.33 

57.50 
98.7 

2,816.3 

4,975.0 
3,781.0 
1,194.0 
3,961.9 

324.0 
1,032.4 

320.4 
331.1 
6.66 

56.10 
136.8 

2,921.7 

6,401.4 
4,932.3 
1,469.1 
4,552.1 

373.5 
1,416.1 

532.4 
491.1 
7.67 

55.50 
185.6 

3,017.7 

7,077.8 
5,420.1 
1,657.7 
5,023.5 

429.4 
1,533.2 

514.9 
530.0 
7.49 

53.10 
211.0 

3,072.8 

7,737.0 
5,881.6 
1,855.4 
5,417.2 

490.7 
1,813.4 

743.4 
562.1 
7.27 

51.70 
230.2 

3,273.7 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate ( U . S . $ 1 ^ 

33.45 
9.00 
0.65 

159.56 

U.U 
9.00 
0.69 

138.03 

58.94 
9.00 
0.76 

128.25 

61.71 
9.00 
0.83 

142.93 

65.96 
9.00 
0.86 

141.21 

SooTce: Hitachi Ltd. 
Annual Reports 
Dataquest (November 1991) 

Key Financial Ratios 

Liquidity 
Current (limes) 
Total Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue 0^)/Employee 
Capital Spending % of Assets 

Exchange Rate (U.S.$1=¥) 

1987 

1.51 
291.81 
125.34 
171.42 

1.85 
5.41 
2.04 

6.34 
13.56 

161,325 
30.06 
12.34 

159.56 

1988 

1.57 
278.47 
118.84 
159.20 

2.43 
6.78 
2.75 

6.51 
6.44 

159,910 
31.11 
5.70 

138.03 

1989 

1.53 
304.05 
139.52 
183.43 

2.68 
8.13 
2.90 

5.83 
8.32 

274,508 
23.32 
7.67 

128.25 

1990 

1.63 
304.79 
129.45 
183.37 

2.70 
8.24 
2.98 

6.07 
7.27 

290,000 
24.41 
6.60 

142.93 

Source: Hitachi Ltd. 
Annua 1 Reports 

1991 

1.56 
303.30 
131.42 
181.62 

2.70 
8.19 
2.98 

6.34 
9.61 

290,000 
26.68 

8.72 
141.21 

Dataquest (November 1991) 
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Hitachi, Ltd. 
6, Kanda-Surugadai 

4-chome, Chiyuoda-ku 
Tokyo 101, Japan 

Telephone: (03) 258-1111 
Fax: (03) 253-2186 

Dun's Number: 69-054-1503 
Date Founded: 1910 

CORPORATE STRATEGIC DIRECTION 

Hitachi, Ltd., was founded to develop indigenous 
Japanese electrical power equipment manufacturing 
technology. Initially, the Company emphasized the 
development of heavy electrical equipment and indus
trial machinery. After World War H, Hitachi expanded 
into the consumer product aiea and in the 19S0s 
entered the electronics field, producing computers, 
semiconductors, and other electronic devices. 

Over the years, Hitachi coattnued to expand and 
diversify the scope of its business activities, which 
led to the developmem of the Hitachi Group. The 
Hitachi Group is made up of Hitachi, Ltd., domestic 
and overseas, and its subsidiaries and affiliates, 
including the three major subsidiaries, Hitachi Chemi
cal, Hitachi Metals, and Hitachi Cable. The Hitachi 
Group companies conduct business in electrical and 
electronic equipment, metals, metallic products, 
machinery, chemicals, trading, and transportatioiL 

Hitachi's consoUdated revenue of ¥7,077.8 billion 
(US$49.7 billion) in the period ending March 31, 
1990, increased 10.5 percent from ¥6,401.4 billion 
(US$49.9 biUion) in 1989. (Percentage changes refer 
only to ¥ amounts; US$ percentage changes will 
differ because of fluctuations in Dataquest exchange 
rates.) Information, Communicarion Systems, 
and Electronic Devices were the largest contri
butors, responsible for 33 percent of revenue with 
¥2,318 btUion ($16.3 biUion). Overseas computer 
sales bad substantial increases, primarily for large 
general-purpose machines. 

Net income increased by 13.69 percent to 
¥211.0 billion (US$1.5 billion) for the period ending 
March 31, 1990, compared with ¥185.6 billion 
(US$1.4 billion) in fiscal 1988. The improved results 
were attributed to the Company's steady expansion on 
a worldwide scale. Hitachi employs more than 
290,000 people worldwide. 

Research and development expenditure increased to 
¥429.4 billion (US$3.0 biUion) and represented 
6.0 percent of total revenue for the period. This figure 
is an increase of IS percent over the 1988 figure of 
¥373.5 billion (US$2.9 billion). Areas of focus were 
the developmral of techiuilogies that will enable 
Hitachi to respond to hiture increased processing 
power, (he development of hi^er speed and packing 
density technologies for semiconductors, and 
development of nonsUicon devices. 

Capital e:q>enditure for the year ending March 31, 
1990, were not available. 

More detailed information is available in Tables 1 
duough 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution chaimel. 
Tables 4 and 5, comprehensive financial statements, 
are at die end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

The Japanese domestic sales contribution to 
Hitachi's total revenue increased to ¥5,420.1 billion 
(US$38.0 billion) for the period ending March 31, 
1990, up from ¥4,932.3 billion (US$38.5 biUion) in 
fiscal 1988. In fiscal 1989, domestic sales accounted 
for about 77 percent of total revenue. 

Semiconductors 

Hitachi is the third largest worldwide semiconductor 
manufacturer widi ¥5.09 triUion (US$3,974 biUion, 
Dataquest exchange rate) in if-sold revenue for calen
dar 1989, representing a 6.9 percent market share. 

SCA 
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Dataquest estimates the Company's single largest 
market to be Japan, which generates approximately 
¥3.48 trillion (US$2.7 billion), representing 11.8 per
cent of the market Dataquest ranks Hitachi third in 
this market Hitachi's next largest market is in 
North America, where Hitachi eamed ¥752 billion 
(US$S87 million) in calendar 1989, ranking eighth 
and posting a 28 percent increase in revenue 
generated. Dataquest estimates that Hitachi ranks 
tenth in Europe with 3 percent of the market and 
fourth in Rest of World with a 5.8 percent market 
share in calendar 1989. 

Dataquest estimates that the highest growth rate 
experienced by Hitachi in semiconductors was in 
BiCMOS semiconductors, which grew by 2,086 per
cent worldwide. Hitachi's best-selling semiconductor 
was the MOS memory chip, which accounted for 
approximately ¥1.96 trillion (US$13.75 billion) 
worldwide in calendar 1989. Hitachi's CMOS 
semiconductors accounted for ¥1.86 trillion 
(US$13.05 billion) worldwide in calendar 1989. 

Dataquest estimates that the Company ranked 
second in the Japanese bipolar digital market widi 
a 19.7 percent share. This ranking is based on 
¥4.4 billion (US$345 million) in revenue for calendar 
1989. The revenue figures were down 7 percent when 
compared with die 1988 figures of ¥4.73 biUion 
(US$369 million), while the total market experienced 
an 8 percent decrease in sales. 

Hitachi has focused on high-value-added products 
such as 1MB, 4MB, and 16MB DRAMs. However. 
future revenue may be gained by the Company's 
increasing efforts on 32-bit MPUs and ASICs. These 
efforts are part of a corporate goal to expand the 
Company's product mix and reduce dependence on 
any one product line. 

Hitachi generates significant revenue from its bipolar 
(ECL) products. In calendar 1989, Hitachi eamed 
¥1.56 billion (US$122 million) in revraiue from the 
ECL products. 

Computers 

In 1989, Hitachi and General Motors Electronic Data 
Systons bought National Advanced Systems, the 
mainfirame aim of National Semiconductor. The two 
companies have changed the name of the company to 
Hitachi Data Systons (HDS). 

In 1989, Hitachi had less than 1 percent of the 
worldwide market share in the personal, business, and 

technical computer industry segments. Dataquest esti
mates that Hitachi had 4.9 percent of the worldwide 
mainframe market while Hitachi Data Systems con
trolled 1.8 percent of the market HDS's Andromeda 
system, wMch competes directly with IBM in the 
United States and elsewhere, is pushing the eventual 
release of IBM's Summit system. 

HDS announced in 1989 extensions to its family of 
370 plug-compatible machines (PCMs). The three 
new machines—the EX 85, EX 310, and EX 
420— âre upgrades of the existing EX Series. A 
fourth model was announced in Japan, die M880/220. 
The announcement precedes the release of HDS's 
new mainframe, "ZEUS," expected out in 1990. 

Other Hitachi computers include the B16 LX XX, the 
B32 Series, the HL 500 Series, the PROSET 30, the 
PWS 2020, and the PWS 2050. 

Computer Storage 

Hitachi is active in two computer storage markets. 
Dataquest estimates that Hitachi ranks second in the 
12-inch WORM optical disk drive market, with a 
28 percent share based on 3,400 units shipped. 
Hitachi is the leader in the CD-ROM optical disk 
drive maxket Hitachi captured 26 percent of this 
market in 1989 by selling 40,000 units, which gener
ated $11.8 million in if-sold revenue. Hitachi sold 
CD-ROMs under its own brand name, as well as 
through Amdek and Denon via its subsidiary Nippon 
Columbia. 

Printers 

Dataquest estimates tiiat in die printer peripheral mar
ket, Hitachi is in the lower 25 percent of both line 
printer and page printer coiiq)anies. Hitachi had less 
than 1 percent in these markets in 1989. 

Telecommunications 

Hitachi is not a very significant competitor in the 
PBX business communications market Dataquest 
estimates that Hitachi ranked tenth in the US PBX 
market, with a 2.3 percent market share. Hitachi is 
not considered a major player in the European PBX 
market 

CAD/CAM 

Hitachi holds a 1.4 percent market share by revenue, 
on a worldwide basis, of die CAD/CAM market 
Hitachi has concentrated on die Asian market, which 
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is responsible for all of its market-generated revenue 
in 1989. The revenue generated was in turnkey 
systems and services. 

Other Products 

Hitachi's Power and Equipment Division witnessed a 
10 percent increase in calendar 1989 sales because of 
expanded sales of thermal plants to power companies. 
S^es in Hitachi's Consumer Product Division, on the 
other hand, grew only slighdy as a result of a mature 
VCR market, reduced export levels, and increasing 

competition. Revenue in the Industrial Machinery and 
Plants Division increased 16 percent, primarily 
because of expanded activities in the construction 
equipment field. The "Wire and Cable, Metals, Chemi
cals, and Other Products Division witnessed a 
10 percent growth in sales over the preceding year. 

Further Information 

For further information pertaining to the Company's 
business segments, please contact the appropriate 
industry service. 

SCA, 
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Table 1 
Five-Year Corporate Highlights (BiUions of US Dollars) 

1986 1987 1988 1989 1990 

Kve-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 
Exchange Rate (US$1=¥) 

$22.6 

$2.0 
8.92 

$1.3 
5.90 

164,117 
$0.14 

$0.4 

¥221.26 

$30.4 
34.19 

$4.1 
13.56 

$1.9 
6.34 

161,325 
$0.19 

$0.6 
38.67 

¥159.56 

$36.0 
18.61 

$2.3 
6.44 

$2.3 
6.51 

159,910 
$0.23 

$1.0 
60.22 

¥138.03 

$49.9 
38.48 

$4.2 
8.32 

$2.9 
5.83 

274,508 
$0.18 

$1.4 
46.02 

¥128.25 

$49.7 
(0.47) 

NA 
0 

$3.0 
6.07 

290,000 
$0.17 

$1.5 
2.34 

¥142.47 

NA s Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Somce: Hitachi, Ltd. 
Annual Reports and Foims 20-F 
Dataquest (1990) 

Region 

Japan 
Intemational 

1986 

99.86 
30.16 

1987 

99.84 
26.18 

1988 

76.00 
24.00 

1989 

77.05 
22.95 

1990 

76.58 
23.42 

Table 3 
Revenue by Distribution Channel (Percent) 

Sonice: Hitacbi, Ltd. 
Ammal Reports 
Dataquest (1990) 

Channel 1988 1989 1990 

Direct Sales 
Indirect Sales 

Distributor 

30 
70 
70 

30 
70 
70 

30 
70 
70 

Source: Hitacbi, Ltd. 
Ammal Reports 
Dataquest (1990) 
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1989 SALES OFFICE LOCATIONS 

North America—2 
Europe—2 
Asia/Pacific—11 

Japan— 5̂0 
ROW—9 

MANUFACTURING LOCATIONS 

North America 

High Voltage Breakers, Norcross, Georgia 
SF6 gas breakers 

Hitachi Automotive Products, Farmiaghills, Michigan 
Electronic auto parts 

Hitachi Cable Manchester, Inc., Manchester, New 
Haiiq)shire 
Cables 

Hitachi Cable Manchester, Inc., New Albany, Indiana 
Automobile brake hose 

Hitachi (Canadian), Ltd., Calgary, Alta. 
Turbine generator and heavy industrial equipment 

Hitachi Computer Products (America), Norman, 
Oklahoma 
Computer products (magnetic disk devices, 
magnetic tape cartridges) 

Hitachi Construction Machinery Corp., Brampton, 
Ontario 
Excavators, cranes, tunnel shield machines 

Ifitachi Consumer Products of America, Anaheim, 
California 
Color TVs, VCRs 

Hitachi Denshi (Canada), Ltd., Scarborough, Ontario 
Broadcast and professional video, CCTV 
equipment, test and instrumentation 

Hitachi (HSQ Canada, Inc., Pointe Oaiie, Quebec 
TVs, VCRs, and household electric appliances 

Hitachi Semiconductor (America), Irving, Texas 
Semiconductors 

Hitachi Telecom, Norcross, Georgia 
Digital PBXs 

Europe 

Hitachi Consumer Products (Europe), Germany 
VCRs 

Hitachi Consumer Products (U.K.), United Kingdom 
Color TVs 

Hitachi Semiconductor Europe, Germany 
Semiconductors 

Asia/Pacific 

Akita Electronic Co., Akita, Japan 
MOS, bipolar IC 

Hanshi Electric, Japan 
Ignition coils for automobiles 

Haramachi Semiconductor Ltd., Ibaraga, Japan 
Diodes, thyristors 

Hitachi Computer Engineering, Japan 
Development of automatic designing systems 

Hitachi Consumer Products, Malaysia 
TV parts 

Hitachi Consumer Products, Singapore 
Color TVs, audio equipment, vacuum cleaners 

Hitachi Consumer Products, Thailand 
Electric fans, refrigerators, TVs, motors, 
air-conditioners, electric rice cookers 

Hitachi Cubu Electric, Japan 
Switchboards 

Hitachi Denshi, Japan 
Communications equipment, measuring 
instruments, information equipment 

Hitachi Electronic Devices, Singapore 
Color CRTs 

Hitachi Electronics Engineering, Japan 
Information equipment, soniconductor devices, 
energy-saving equipment 

Hitachi Elevator ^gineering, Singapore 
Elevators, escalators 

Hitachi Engineering, Japan 
Electric/electronic equipment, plant engineering 

Hitachi Haramachi Semiconductor, Japan 
Semiconductor parts 

Hitachi Kiden Kogyo, Japan 
Cranes, water treatment equipment, FA-related 
equipment 

Hitachi Kyowa Kogyo, Japan 
Electric equipment 

Hitachi Maxell, Japan 
Dry batteries, magnetic tapes, electronic devices 

Hitachi Medical, J^an 
Medical equipment 

Hitachi Microcomputer Engineering, Tokyo, Japan 
MPUs, ASICs 

Hitachi Mizusawa, Japan 
Transformers for TVs 

Hitachi Naka Seiki, Japan 
Chromatographic equipment, scientific instruments 

Hitachi Nissin Electronics, Japan 
Electronic parts 

Hitachi Ohira Industrial, Japan 
Parts for refrigerators, air conditioners 

Hitachi Process Computer Engineering, Japan 
Process computers 

Hitachi Semiconductor, Malaysia 
Semiconductors 

SCA 
0007646 ©1990 Dataquest Incorporated 



Hitachi, Ltd. 

Hitachi Setsubi Engineering, Japan 
FA equipment 

Hitachi Techno Engineering, Japan 
Electronic part manufacturing equipment 

Hitachi Telecom Technologies, Japan 
Switching systems 

Hitachi Television, Taiwan 
Color TVs, audio equipment, displays 

Hitachi \^deo Engineering, Japan 
Development of video equipment 

Hitachi Works, Ibaraga, Japan 
Discrete devices 

Hitachi Yomezawa Electronic, Japan 
Semiconductor elements 

Hokkai Semiconductor, Hokkaido, Japan 
SRAMs 

Horiba Ltd., Japan 
Electric measuring instruments 

Japan Servo, Japan 
Precision motors 

Jidosha Denki Kogyo, Japan 
Electrical auto parts 

Kaohsiung Hitachi Electronics, Taiwan 
Electronic parts, transistors, LCDs 

Kokusai Electric, Japan 
Electric communications equipment 

Kokusan Denki, Japan 
Electrical auto parts, generators, motors 

Komoro Works, Nagano, Japan 
Photo devices, hybrid ICs 

Mobara Woriss, Chiba, Japan 
DRAMs, CMOS logic, LCDs 

Musashi Works, Tokyo, J^an 
MPUs, diodes, DRAMs. SRAMs 

Naka Wcffks, Ibaraga, Japan 
Semiconductor sensors, DRAMs, SRAMs 

Nakayo Telecommunications, Japan 
Telephone and switching systems 

Mgata Works, Nigata, Japan 
Linear, bipolar digital ICs 

Nippon Columbia, Japan 
Records, stereos, and other audio equipment 

Nissin Electronics Ltd., Ibaraga, Japan 
MOS 

Taga Sangyo, Japan 
Electric equipment 

Taiwan Hitachi, Taiwan 
Room air-conditioners 

Takasaki WOIIES, Gunma, Japan 
Bipolar and MOS ICs, EPROMs, CMOS logic 

Tobu Semiconductor Ltd., Aomari, Japan 
Bipolar ICs 

Tobu Semiconductor Ltd., Saitama, Japan 
Transistor, hybrid ICs 

Tokico Ltd., Japan 
Electrical auto parts and equipment 

Tokyo Electronics Co., Yamanashi, Japan 
Diodes, bipolar ICs 

Vagi Antenna, Japan 
Antennas 

Yomezawa Electronic Co., Yamagata, Japan 
MOS 

ROW 

Industrias Hitachi, Brazil 
Distribution equipment, air-conditioners, electronic 
parts, transformers, switches 

SUBSIDIARIES 

North America 

Hitachi America, Ltd. (United States) 
Hitachi Automotive Products (USA), Inc. 

(United States) 
Hitachi Computer Products (America), Inc. 

(United States) 
Hitachi Consumer Products of America Inc. 

(United States) 
Hitachi Semiconductor (America) Inc. (United States) 
Hitachi Telecom (USA), Inc. (United States) 

Europe 

Hitachi Consumer Products Europe Ltd. 
(United Kingdom) 

Hitachi Semiconductor Europe (Germany) 
Hitachi Consumer Products (Europe) (Germany) 

Asia/Pacific 

Asahi Kogyo Co., Ltd. (Japan) 
Babcock-Hitachi K.K. (Japan) 
Chuo Shoji, Ltd. (Japan) 
Hitachi Ak Conditioning & Refrigeration Co., Ltd. 

(Japan) 
Hitadii Australia Ltd. (Australia) 
Hitachi Automobile Appliances Sales Co., Ltd. 

(Japan) 
Hitadii Cable Ltd. (Japan) 
Hitachi Chemical Co., Ltd. (Japan) 
Hitachi Construction Machinery Co., Ltd. (Japan) 
ffitachi Consumer Products Ĉ ^̂ l̂aysia) Sdn. Bhd. 

(Malaysia) 
Hitachi Consumer Products Pte. Ltd. 
Hitachi Credit Corporation (Japan) 
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Hitachi Electronic Components (Asia) Ltd. 
(Hong Kong) 

Hitachi Electronic Devices (Singapore) Pte. Ltd. 
(Singapore) 

Hitachi Denshi, Ltd. (Japan) 
Hitachi Electronics Engineering Co., Ltd. (Japan) 
Hitachi Electronics Service Co., Ltd. (Japan) 
Hitachi Elevator Engineering and Service Co., Ltd. 

(Japan) 
Hitachi Engineering Co., Ltd. (Japan) 
Hitachi Heating Appliances Co., Ltd. (Japan) 
Hitachi Higashi Shohin Engineering, Ltd. (Japan) 
Hitachi Hokkai Semiconductor, Ltd. (Japan) 
Hitachi Kiden Kogyo, Ltd. (Japan) 
Hitachi Lighting, Ltd. (Japan) 
Hitachi Machinory and Engineering, Ltd. (Japan) 
Hitachi Maxell, Ltd. (Japan) 
Hitachi Medical Corporation (Japan) 
Hitachi Metals, Ltd. (Japan) 
Hitachi Mokuzai Jisho, Ltd. (Japan) 
Hitachi Nishi Shohin Engineering, Ltd. (Japan) 
Hitachi Plant Engineering & Construction Co., Ltd. 

(Japan) 
Hitachi Power Engineering Co., Ltd. (Japan) 
Hitachi Printing Co., Ltd. (Japan) 
Hitachi Sales Corporation (Japan) 
Hitachi Seiko, Ltd. (J^an) 
Hitachi Semiconductor (Malaysia) Sdn. Bhd. 

(Malaysia) 
Hitachi Service Engineering Co., Ltd. (Japan) 
Hitachi Software Engineering Co., Ltd. (Japan) 
Hitachi Techno Engineering Co., Ltd. (Japan) 
Hitachi Telecom Technologies, Ltd. (Japan) 
Hitachi Television, Ltd. (Taiwan) 
Hitachi Tochigi Electronics, Co., Ltd. (Japan) 
Hitachi Tohbu Semiconductor, Ltd. (Japan) 
Hitachi Tokyo Electronics Co., Ltd. (Japan) 
Ifitachi Transport System, Ltd. (Japan) 
Hitachi Welfare Service, Ltd. (Japan) 
Japan Servo Co., Ltd. (Japan) 
Nippon Business Consultant Co., Ltd. (Japan) 
I^sei Sangyo Co., Ltd. (Japan) 

VLSI Technology Inc. 
Hitachi plans to supply SRAMs to VLSI Technol
ogy Inc. on an OEM basis. The SRAMs have been 
joindy developed by the two companies. 

Kansai Electric Power Co., Matsushita Electric 
Industrial Co., Toshiba Corp., Mitsubishi Electric 
Corp., Sumitomo Electric Industries, Ltd., 
Kawasaki Heavy Industries, Ltd., and Kobe Steel, 
Ltd. 

Hitachi has agreed to set up a new company by 
year end, which wiU perform research and 
development for free electron lasers with the 
preceding companies. 

Sears and Roebuck 
Hitachi agreed to let Sears and Roebuck market its 
VY15A video printer. 

1989 

Sun Microsystems 
Hitachi will license Sun's Open Network Comput
ing/Network File System technology for 
implementation on Hitachi's mainfirame computers. 

Zuken Inc. 
Hitachi agreed to allow Zuken to develop CAD/ 
CAM/CAE software packages for the 2050G 
Series of engineering workstations made by 
Hitachi. 

Adaptive Information Systems (AIS) 
AIS has been formed by Hitachi to market docu
ment image processing systems using optical 
storage technology. 

Hewlett-Packard 
Hewlett-Packard is licensing its proprietary 
Precision Architecture to Ifitachi. 

Texas Instruments 
Texas Instruments will supply SRAMs to Hitachi 
on an OEM basis. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Comparex Information Systems GmbH 
Comparex Lifonnation Systems GmbH wiU ship 
Hitachi's new Integrated Vector Feature for its 8/ 
9X series of processors. 

GoldStar 
Hitachi signed a major pact with South Korea's 
GoldStar Company covering 1Mb DRAMs, for 
which Hitachi will provide technical consultations 
and manufacturing technology. Hitachi will get 
royalty payments firom GoldStar and eventually 
wUl buy chips to sell under its own labeL 

Cray 
Tliis agreement gives each company the right to 
make use of the other's patents in designing com
puter hardware. 
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Hewlett-Packard 
The two companies will joinfly develop a new set 
of chips using HP's proprietary Precision Architec
ture RISC MPU technology. 

National Semiconductor 
Under diis production agreement for FACT logic 
devices, both companies can mutually produce 
independently defined and independendy devel
oped new functions. 

MERGERS AND ACQUISITIONS 

1990 

Dataproducts Corporation 
Two Hitachi affiliates, Hitachi Koki and Nissei 
Sangyo, acquired Dataproducts Corporation for 
approximately $160 million. Dataproducts 
manufactures a broad range of band, dot matrix, 
laser, solid ink, and thermal printers, and a wide 
range of printer supplies. Dataproducts is counting 
on solid ink jet printers to play a significant role in 
the printer industry and is investing heavily to 
finance this strategically important technology. The 
1988 acquisition of Imaging Solutions, Inc., gave 
Dataproducts 100 percent ownership of this new 
technology. Dataproducts had sales of $353 million 
in fiscal 1989, an increase of 2 percent over 1988. 

1989 

National Advanced Systems 
Mainframe computers and peripheral subsystems 

KEY OFFICERS 

Katsushige Mita 
President and representative director 

Masataka Nishi 
Executive vice president and representative 
director 

Shiro Kawada 
Executive vice president and director 

Yutaka Sonoyama 
Executive vice president and director 

Sutezo Hata 
Executive vice president and director 

Takeo Miura 
Executive vice president and director 

l^utomu Kanai 
Executive vice president and director 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Billions of US Dollars, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Cuirent Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Minority Interests 
Total Shareholders' Equity 

Common Stock 
Ottier Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A E:q)ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

$14.8 
3.0 
4.4 
2.2 
4.4 
0.8 

$5.4 
$3.1 

$23.3 

$10.8 
$1.7 
$1.4 

$13.9 

$1.5 
$7.9 

0.6 
0.8 
6.4 

$23.3 

1986 

$22.6 
22.6 

6.8 
$16.9 
$1.3 
$4.4 
$2.0 
$1.7 
7.41 

57.50 
$0.4 

2,803.4 

$21.6 
5.6 
6.3 
2.9 
5.6 
1.1 

$7.4 
$4.4 

$33.4 

$14.3 
$3.1 
$2.2 

$19.6 

$2.3 
$11.4 

0.9 
1.3 
9.3 

$33.4 

1987 

$30.4 
30.3 
8.0 

$23.0 
$1.9 
$6.0 
$4.1 
$1.6 
5.33 

57.50 
$0.6 

2,816.3 

$27.2 
8.0 
7.8 
3.0 
7.0 
1.4 

$8.2 
$5.3 

$40.7 

$17.4 
$3.1 
$2.8 

$23.3 

$2.8 
$14.6 

1.3 
1.8 

11.5 

$40.7 

1988 

$36.0 
27.4 

8.7 
$28.7 

$2.3 
$7.5 
$2.3 
$2.4 
6.66 

56.10 
$1.0 

2,921.7 

$38.0 
12.8 
10.7 
3.0 
9.7 
1.7 

$11.5 
$4.6 

$54.1 

$24.8 
$4.1 
$3.8 

$32.6 

$3.7 
$17.8 

1.7 
2.5 

13.6 

$54.1 

1989 

$49.9 
38.5 
11.5 

$35.5 
$2.9 

$11.0 
$4.2 
$3.8 
7.67 

56.10 
$1.4 

3,017.7 

$37.8 
12.0 
11.2 
3.3 
9.5 
1.8 

$12.0 
$5.0 

$54.8 

$23.3 
$9.7 
NA 

$33.0 

$3.9 
$18.0 

1.7 
2.5 

13.7 

$54.8 

1990 

$49.7 
38.0 
11.6 

$35.3 
$3.0 

$10.8 
N/A 
$3.7 
7.49 

56.10 
$1.5 

3,418.6 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchanjie Rate CUS$1=*) 

$0.23 
$0.04 

0 
¥221.26 

$0.21 
$0.06 

0 
¥159.56 

$0.32 
$0.07 
$0.01 

¥138.03 

$0.46 
$0.07 
$0.01 

¥128.25 

$0.43 
$0.06 
$0.01 

¥142,47 
Source: Hitachi Ltd. 

Annual Itepoits 
Dalaqocst (1990) 
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Ikble 5 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Billions of Yen, except Per Share Data) 

Balance Sheet 1986 1987 1988 1989 1990 

Total Current Assets 
Cash 
Receivables 
Maiketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Minority Interests 
Total Shareholders' Equity 

Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 

Revenue 
Japanese Revenue 
Non-Japanese Revenue 

Cost of Sales 
R&D Expense 
SG&A E:q>ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

¥3,276.2 
661.7 
971.0 
492.4 
980.0 
171.1 

¥1,200.0 
¥688.0 

¥5,164.2 

¥2,393.3 
¥369.7 
¥319.6 

¥3,082.6 

¥338.9 
¥1,742.7 

140.3 
186.5 

1,415.9 

¥3,444.8 
892.9 

1,010.6 
470.6 
898.5 
172.2 

¥1,179.1 
¥704.1 

¥5,328.0 

¥2,288.5 
¥488.9 
¥352.3 

¥3,129.7 

¥372.4 
¥1,825.8 

1412 
199.6 

1,485.0 

¥3,757.4 
1,103.9 
1,080.7 

412.3 
960.6 
199.9 

¥1,133.0 
¥730.7 

¥5,621.1 

¥2,399.0 
¥432.8 
¥381.9 

¥3,213.7 

¥388.8 
¥2,018.6 

180.3 
244.4 

1,593.9 

¥4,870.0 
1,638.3 
1,372.2 

385.1 
1,250.0 

224.4 
¥1,473.1 

¥594.4 

¥6,937.5 

¥3,183.5 
¥520.9 
¥481.0 

¥4,185.4 

¥470.4 
¥2,281.7 

219.4 
322.0 

1,740.3 

¥5,390.9 
1,705.5 
1,594.3 

473.0 
1,355.0 

263.1 
¥1,708.9 

¥705.3 

¥7,805.1 

¥3,314.9 
¥1,380.8 

NA 

¥4,695.7 

¥548.7 
¥2,560.7 

246.8 
357.8 

1,956.1 

Shareholders' Equity 

Income Statement 

¥5,164.2 

1986 

¥5,327.9 

1987 

¥5,621.1 

1988 

¥6,937.5 

1989 

¥7,805.1 

1990 

¥5,010.5 
3,499.5 
1,511.0 

¥3,741.2 
¥295.7 
¥962.7 
¥447.0 
¥371.1 

7.41 
57.50 
¥98.7 

2,803.4 

¥4,848.7 
3,579.3 
1,269.4 

¥3,675.0 
¥307.6 
¥958.8 
¥657.4 
¥258.3 

5.33 
57.50 
¥98.7 

2,816.3 

¥4,975.0 
3,781.0 
1,194.0 

¥3,961.9 
¥324.0 

¥1,032.4 
¥320.4 
¥331.1 

6.66 
56.10 

¥136.8 
2,921.7 

¥6,401.4 
4,932.3 
1,469.1 

¥4,552.1 
¥373.5 

¥1,416.1 
¥532.4 
¥49L1 

7.67 
56.10 

¥185.6 
3,017.7 

¥7,077.8 
5,420.1 
1,657.7 

¥5,023.5 
¥429.4 

¥1,533.2 
NA 

¥530.0 
7.49 

56.10 
¥211.0 
3,418.6 

Per Share Data 
Earnings 
Dividend 
Book Value 

¥50.65 
¥9.00 
¥0.62 

¥33.45 
¥9.00 
¥0.65 

¥44.14 
¥9.00 
¥0.69 

¥58.94 
¥9.00 
¥0.76 

¥61.71 
¥9.00 
¥0.75 

10 ©1990 Dataquest Incorporated SCA 
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Hitachi, Ltd. 

Table 5 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Billions of Yen, except Per Share Data) 

Key Financial Ratios 1986 1987 1988 

Liquidity 
Current ( l^cs) 
Quick CHmes) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (¥K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$1=¥) 

1989 1990 

NA = Not available 

1.37 
0.96 

68.86 
137.33 
176.89 

_ 
-

1.97 

5.90 
8.92 

164,117 
¥30.53 

8.66 
¥221.26 

1.51 
1.11 

64.58 
125.34 
171.42 

1.88 
5.53 
2.04 

6.34 
13.56 

161,325 
¥30.06 

12.34 
¥159.56 

1.57 
1.17 

56.13 
118.84 
159.20 

2.50 
7.12 
2.75 

6.51 
6.44 

159,910 
¥31.11 

5.70 
¥138.03 

1.53 
1.14 

64.56 
139.52 
183.43 

2.96 
8.63 
2.90 

5.83 
8.32 

274,508 
¥23.32 

7.67 
¥128.25 

Sotnce: 

1.63 
1.22 

66.74 
129.45 
183.37 

2.86 
8.71 
2.98 

6.07 
0 

290,000 
¥24.41 

0 
¥142.47 

Hitachi, Ltd. 
Ammal Reports 
Dataqaest (1990) 
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Company Backgrounder by Dataquest 

Hoechst AG 
Postfach 80 03 20 

D-6230 Frankfurt am main 80 
Federal Republic of Germany 

Telephone: (069) 305-0 
Fax: (069) 316700 

Dun's Number: 31-756-2718 
Date Founded: 1863 

CORPORATE STRATEGIC DIRECTION 

Hoechst AG (The Hoechst Group) comprises six 
business areas: chemicals and color, fibers and plastic 
film, polymers, health, engineoing and technology, 
and agriculture. The Company is active in the 
European Community (EQ, North America, Latin 
America, Africa, and the Asia/Pacific regioiL 

Consolidated revenue increased 12.0 percent to 
DM 45.9 billion (US$24.4 billion) in 1989, fiom 
DM 41.0 billion (US$23.5 billion) in 1988. Growdi 
outside Germany proved to be greater, with sales 
rising 14.0 percent as opposed to sales 'within 
Germany increasing 7.0 percent. Chemical sales rose 
5.0 percent during 1989 totaling DM 11.6 billion 
(US$6.1 billion), representing 25.3 percent of total 
revenue. (Percentage changes refer only to 
DM amoimts; US$ percentage changes will differ 
because of fluctuations in Dataquest exchange rates.) 

Revenue in the fibers and plastic film business area 
increased 16.0 percent and totaled DM 9.0 billion 
(US$4.9 billion), representing 19.6 percent of total 
revenue. In this business area, plastic film generated 
approximately DM 1.6 bUlion (US$851 million), 
whereas fibers and fiber intermediates generated 
DM 7.4 bilhon (US$3.9 billion). 

Revenue from the polymers business area increased 
approximately 5 percent to DM 7.8 billion 
(US$4.1 billion), representing 17 percent of total 
revenue. Of this total, paints and synthetic resins 
generated nearly DM 3.3 billion (US$1.8 billion), and 
plastics and waxes and engineering plastics generated 
DM 3.1 (US$1.6 biUion) and DM 1.4 bilUon 
(US$744 million), respectively, for fiscal 1989. 

In the health business area, revenue increased 
14.0 percent, totalmg DM 8.3 billion (US$4.4 billion) 
for fiscal 1989. Almost half of die sales were in 
Western Europe, with 11.0 percent in North America 
and 14.0 percent in Japan. Sales of pharmaceuticals 
increased nearly DM 1 billion (US$531.9 million), 
reaching approximately DM 8 billion (US$4.3 bil
lion). Sales in cosmetics remained stable, totaling 
approximately DM 300 miUion (US$159.0 million). 
Sales in diis business area represented 18.1 percent of 
total revenue. 

The engineering and technology business area sales 
grew 7.0 percent to DM 6.5 billion (US$3.5 billion), 
representing 14.2 percent of total revenue for fiscal 
1989. Hie industrial gases and welding technologies 
total sales were approximately DM 2.0 billion 
(US$1.1 billion), showing an 11.0 percent increase 
over the previous year's totaL Technical information 
systems sales remained stable at DM 1.3 billion 
(US$691.5 million), whereas the new carbon products 
division posted DM 1.0 billion (US$532.0 million) in 
sales for fiscal 1989. The plant engineering division 
and the engineering ceramics division generated 
DM 500.0 million (US$266.0 million) and 
DM 250.0 million (US$133.0 million) during fiscal 
1989, respectively. 

The agriculture business area sales increased 14 per
cent, totaling DM 2.7 billion (US$1.4 billion) for 
fiscal 1989. Nearly 93 percent of these sales occurred 
outside Germany. 

Net income increased 5.7 percent in fiscal 1989 to 
DM 2.1 baiion (US$1.1 biUion) from DM 2.0 billion 
(US$1.1 baiion) in fiscal 1988. 

R&D for fiscal 1989 totaled DM 2.6 billion 
(US$1.4 billion), representing 5.7 percent of revenue. 
This is an increase of 8.3 percent over the previous 
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year's figure of DM 2.4 billion (US$1.4 biUion). 
Research costs by business area show that the health 
business area received 44.0 percent of R&D e:^ndi-
ture. Chemicals and color received 13.0 percent, the 
polymers area received 12.0 percent, agriculture 
10.0 percent, and fibers and plastic film 8.0 percent 
for fiscal 1989. Engineering and technology and 
central research received 7.0 and 6.0 percent, 
respectively. 

Capital expenditure totaled DM 3.9 billion 
(US$2.1 billion) for fiscal 1989, representing 
8.4 percent of revenue. This is an 87.3 percent 
increase from the previous year's figure of 
DM 2,1 billion (US$1.2 billion), which repre
sented 5.0 percent of fiscal 1988 revenue. 

The Hoechst Group employed 169,295 people at the 
close of fiscal 1989. Seventy percent of these 
employees worked in the EC, 15 percent in North 
America, 7 percent in Latin America, and the remain
ing 8 percent in the Asia/Pacific and the Rest of 
World regions. 

More detailed infcamation is available in Tables 1 
and 2, which appear after "Business Segment Strate
gic Direction" and present corporate highlights and 
revenue by region, hifonnation on revenue by distri
bution channel is not available. Tables 3 and 4, com
prehensive financial statCTfients, are at the end of this 
backgrounder. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Products for Component Equipment 

Hoechst has 12 divisions and subsidiaries that serve 
all areas of microelectronics. The Technical Informa
tion Systems Division serves the semiconductor 
manufacturer market Materials for photolithography 
such as AZ positive photoresists, protective coatings, 
developers and thinners for photoresists, adhesion 
promoters, and strippers are manufactured by this 
division. The division provides printed circuit board 
(PCB) manufacturers with materials for photoprintiag 
and screen printing, such as negative and positive 
Ozatec dry film, photoresists and liquid photoresists, 
diazo-duplicating film and screen emulsion, screen 
stencil films, photosolder masks, and dry film pho
toresist processing equipment 

Messer Griesheim GmbH provides semiconductor 
manufacturers with deposition gases like sHane, 
dichlorosUane, nitrous oxide, ammonia, tungsten 
hexafluoride, and oxygen; and with doping gases like 
arsine, phosphine, diborane, and boron trifluoride. 
This division provides gases used in etching, such as 
tetrafluoromethane, trifluoromethane, silicon tetra-
fluoride, sulphur hexafluoride, nitrogen trifluoride, 
chlorine, hydrogen chloride, and boron trichloride. It 
also supplies storage and transfer equipment for 
gases, as well as purification and supply systems, 
including valves, pressure regulators, manifolds, and 
gas cabinets. 

Messer Griesheim GmbH PECO manufactures seal 
welding machines for metal and ceramic housings for 
semiconductor and hybrid manufacturers; gap weld
ing machines for bonding for PCB manufacturers; 
and thin- and thick-film equipment 

Riedel-de Haen AG manufactures VLSI PURANAL, 
which is the brand name of a product range specially 
designed for the cleaning and etching processes in 
VLSI manufacturing. Riedel-de Haen's hydrofluoric 
acid production also forms the basis for a number of 
chemicals used in die production of PCBs. 

Hoechst's Chemicals Division manufactures chemi
cals for the doping and production of IWV com
pounds, as well as inorganic and fluorocarbon gases 
for doping and plasma etching processes. This divi
sion also produces adds, bases, and salts for etching 
and stripping PCBs; Frigen 113 TR for cleaning, 
perfluorinated inert fluids for vaporphase soldering 
and components testing, and lubricants for vacuum 
pumps. 

Ringsdorff Werke GmbH produces high-purity graph
ite components, such as susceptors, heating elements, 
heat shields for crystal growth, slicing beams, 
SiC-coated susceptors for epitaxy, wafer trays for 
plasma-etched chemical vapor deposition (PECVD), 
electrodes, difiiisers, shields for ion implantation, 
soldering and glass-to-metal sealing jigs, and pyrolitic 
boron-nitride components. 

The equipment tiiat SIGRI GmbH produces for semi
conductor manufacturers includes carbon felts, graph
ite felts and foils, heating elements, charge carriers, 
charging equipment, and superstructures for furnaces. 

The Hoechst Plastics and Waxes Division manufac
tures a sealing agent for semiconductor manufac
turers. This division also produces fluoropolymers 
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hostaflon as insulating and corrosion-resistant materi
als for PCB manufactures. The Plastics and Waxes 
Division produces heat- and chemical-resistant com
ponents for wire and cable insulation, PCB housing, 
plugs, and insulating components. 

Hoechst's Synthetic Resins Division manufactures 
phenolic and durophen, which are phenolic and epoxy 
resins. This division also produces Beckopox for 
laminates. 

Hoechst Ce'amTec produces chip carrier and pin grid 
arrays for the semiconductor market This division 
produces ceramic rods and tubes for carbon film, 
metal film, and wire wound resistors for all leading 
manufacturers of resistors in the conqxments market 

Herberts produces solder, finishing varnishes, and 
casting resins for the PCB market 

The Hoechst Films Division produces hostaphan, 
polyester films, trespaphan, polypropylene films for 
the component maiket, and carrier film for audio, 
video, and computer tapes. This division produces 
polyester films as base materials for flexible PCBs. 

Further Information 

For further information about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 
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Table 1 
Five-Year Corporate Highlights (MiUions of US DoUars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

Exchange Rate (US$1=DM) 

$14,531.3 

$804.4 
5.54 

$708.5 
4.88 

180,561 
$80 

$499.3 

DM 2.94 

$17,518.0 
20.55 

$1,234.6 
7.05 

$985.3 
5.62 

153,651 
$114 

$644.7 
29.12 

DM 2.17 

$20,531.1 
17.20 

$1,330.0 
6.48 

$1,231.7 
6.00 

167,781 
$122 

$848.9 
31.66 

DM 1.80 

$23,275.0 
13.36 

$1,171.0 
5.03 

$1,372.7 
5.90 

164,527 
$141 

$1,144.9 
34.87 

DM 1.76 

$24,413.8 
4.89 

$2,057.4 
8.43 

$1,394.1 
5.71 

169,295 
$144 

$1,133.0 
(1.04) 

DM 1.88 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA = Not available Somce: Hoecbst AG 
Ammal Reports and Fonns 10-K 

(1990) 

Table 2 
Revenue by Geographic Region (Percent) 

R ^ o n 

German 
Non-German 

1985 

25.28 
74.72 

1986 

28.49 
71.51 

1987 

60.19 
39.81 

1988 

58.73 
41.27 

1989 

57.73 
42.27 

Somce: Hoecbst AG 
Anmal Reports and Fonns 10-K 
Dataqaest 1990 
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SALES OFFICE LOCATIONS 

Ihfonnation is not available. 

MANUFACTURING LOCATIONS 

Lucky Goldstar 
Hoechst AG and Lucky Goldstar of South Korea 
have established a joint venture to produce chiefly 
ultrahigh molecular weight high-density plasma 
etchant (HDPE) in South Korea. The venture calls 
for the construction of a plant in South Korea. 

Mitsubishi Kasei 
Hoechst and Mitsubishi formed a SO/SO dyestufEs 
joint venture. 

Information is not available. 

SUBSIDIARIES 

Information is not available. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Chemiefaser Guben 
Hoechst and Chemiefaso' Guben have signed a 
letter of intent to establish a joint venture in East 
Germany to produce polyester tire cord, with 
Hoechst becoming the majority owner of the joint 
venture. 

BASF and Bayer 
Hoechst, BASF, and Bayer will form Entwick-
lungsgesellschaft fuer die 'V^ederverwertung von 
KunststofPen (EWK), which wiU be responsible for 
recycling plastics waste. 

Deutsche Wellcome 
Hoechst has received marketing rights for 2^virax, 
an antiviral, firom Deutsche Wellcome, a subsidiary 
of Wellcome Foundation (United ICingdom). 

Daicel Chemical Industries, Ltd. 
Hoechst and Daicel plan to estabhsh a UK joint 
venture for the production and marketing of 
actylonitrile butadiene styrene (ABS) resin. A 
production plant wiU be built in the United 
Kingdom. 

MERGERS AND ACQUISITIONS 

1990 

Benckiser-Knapsack 
Joh Benckiser sold its SO percent share in its joint 
venture company, Benckiser-Knapsack, to partner 
Hoechst 

Fincisa, Fibras Sinteticos SA of Portugal 
Hoechst has agreed to purchase from Imperial 
Chemical Industries Pic its 50 percent share in 
Fincisa, Fibras Sinteticos SA of Portugal. At its 
Portalegre site, Finicisa produces polyester fHo&c 
staple and PET polymer for botde and packaging 
apphcations. 

Union Carbide 
Union Carbide wiU sell its primary alcohol ethoxy-
lates business to Hoechst Applications for primary 
alcohol ethoxylates include household products 
such as cleaners and laundry detergents. 

Schwarzkopf GmbH 
Hoechst has increased its holding in Schwarzkopf 
to 77 percent Schwarzkopf operates in die East»n 
European cosmetics market 

KEY OFFICERS 

R. Sammet 
Chairman of the Supervisory Board 

R. Brand 
\^ce chairman of the Supervisory Board 

G. Bradeck 
Member of the Supervisory Board 
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E. BouiUon 
Member of the Supervisory Board 

W. Hilger 
Chairman of the Board of Directors 

G. Metz 
Vice chairman of the Board of Directors 

M. Fnihauf 
Member of the Board of Directors 

H. Gareis 
Member of the Board of Directors 

PRINCIPAL INVESTORS 

Information is not available. 

FOUNDERS 

Loformation is not available. 
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Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(MiUions of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total ShareholdCTs' Equity 
Common Stock 
Odier Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
German Revenue 
Non-Geiman Revenue 

Cost of Sales 
R&D E}q>ense 
SG&A ^q>ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

Exchange Rate (US$1=DM) 

NA = Not available 

1985 

$6,005.6 
356.0 

2,768.1 
425.7 

2,455.8 
0 

$3,090.1 
$213.5 

$9,309.3 

$2,319.7 
$1,235.3 
$2,433.7 

$5,988.7 

$3,320.6 
876.9 

1,508.0 
935.7 

$9,309.3 

1985 

$14,531.3 
3,672.8 

10,858.5 
NA 

$708.5 
NA 

$804.4 
$1,073.5 

7.39 
NA 

$499.3 
63.1 

$7.91 
$3.40 

$52.62 

DM 2.94 

- , 

1986 

$8,366.3 
1,875.6 
3,316.3 

195.3 
2,979.0 

0 
$3,996.6 

$310.5 

$12,673.4 

$2,767.6 
$1,393.3 
$3,555.9 

$7,716.9 

$4,956.5 
1,264.5 
1,212.4 
2,479.7 

$12,673.4 

1986 

$17,518.0 
4,991.7 

12,526.3 
NA 

$985.3 
NA 

$1,234.6 
$1,479.7 

8.45 
NA 

$644.7 
63.1 

$10.21 
$4.61 

$78.55 

DM 2.17 

1987 

$8,866.1 
946.1 

4,060.6 
499.4 

3,360.0 
0 

$7,118.3 
$88.3 

$16,072.8 

$1,286.1 
$3,598.9 
$1,762.2 

$6,647.2 

$9,425.6 
1,553.9 
4,593.3 
3,278.3 

$16,072.8 

1987 

$20,531.1 
12,358.3 
8,172.8 

$12,881.1 
$1,231.7 
$4,845.6 
$1,330.0 
$1,726.7 

8.41 
NA 

$848.9 
62.0 

$13.68 
$6.11 

$152.03 

DM 1.8 

Source: 

i . 

1988 

$9,935.8 
970.5 

4,576.1 
943.8 

3,445.5 
0 

$7,831.8 
$61.9 

$17,829.5 

$1,607.4 
$3,497.7 
$6,264.8 

$11,369.9 

$6,459.7 
1,608.5 
4,148.3 

702.8 

$17,829.5 

1988 

$23,275.0 
13,669.9 
9,605.1 

$14,534.1 
$1,372.7 
$5,303.4 
$1,171.0 
$2,321.6 

9.97 
NA 

$1,144.9 
62.5 

$18.30 
$6.82 

$103.35 

DM1.76 

Hbecbst AC 

1989 

$9,899.5 
763.3 

4,460.1 
1,065.4 
3,610.6 

0 
K411.6 

$73.9 

$14,385.0 

$1,549.5 
$3,279.8 
$6,206.9 

$11,036.2 

$6,701.6 
1,534.0 
4,468.1 

699.5 

$7,737.8 

1989 

$24,413.8 
14,094.1 
10,319.7 

$15,572.3 
$1,394.1 
$5,542.6 
$2,057.4 
$2,205.3 

9.03 
NA 

$1,133.0 
64.1 

$17.79 
$6.91 

$104.55 

DM 1.88 

Amnial Reports and Foims 10-K 
Dataqaest (1990) 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of Deutsche Marks, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Maiketable Securities 
Inventoiy 
Other Cunent Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Cunent Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholdos' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
German Revenue 
Non-German Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

DM 17,656.6 
1,046.5 
8,138.3 
1,251.7 
7,220.1 

0 
DM 9,084.9 

DM 627.8 

DM 27,369.3 

DM 6,820.0 
DM 3,631.8 
DM 7,155.0 

DM 17,606.8 

DM 9,762.5 
2,578.2 
4,433.4 
2,750.9 

DM 27,369.3 

1985 

DM 42,722.0 
10,798.0 
31,924.0 

NA 
DM 2,083.0 

NA 
DM 2,365.0 
DM 3,156.0 

7.39 
NA 

DM 1,468.0 
63.1 

DM 18,154.9 
4,070.1 
7,196.4 

423.9 
6,464.5 

0 
DM 8,672.7 

DM 673.7 

DM 27,501.3 

DM 6,005.8 
DM 3,023.5 
DM 7,716.3 

DM 16,745.6 

DM 10,755.7 
2,743.9 
2,630.9 
5,380.9 

DM 27,501.3 

1986 

DM 38,014.0 
10,832.0 
27,182.0 

NA 
DM 2,138.0 

NA 
DM 2,679.0 
DM 3,211.0 

8.45 
NA 

DM 1,399.1 
63.1 

DM 15,959.0 
1,703.0 
7,309.0 

899.0 
6,048.0 

0 
DM 12,813.0 

DM 159.0 

DM 28,931.0 

DM 2,315.0 
DM 6,478.0 
DM 3,172.0 

DM 11,965.0 

DM 16,966.0 
2,797.0 
8,268.0 
5,901.0 

DM 28,931.0 

1987 

DM 36,956.0 
22,245.0 
14,711.0 

DM 23,186.0 
DM 2,217.0 
DM 8,722.0 
DM 2,394.0 
DM 3,108.0 

8.41 
NA 

DM 1,528.0 
62.0 

DM 17,487.0 
1,708.0 
8,054.0 
1,661.0 
6,064.0 

0 
DM 13,784.0 

DM 109.0 

DM 31,380.0 

DM 2,829.0 
DM 6,156.0 

DM 11,026.0 

DM 20,011.0 

DM 11,369.0 
2,831.0 
7,301.0 
1,237.0 

DM 31,380.0 

1988 

DM 40,964.0 
24,059.0 
16,905.0 

DM 25,580.0 
DM 2,416.0 
DM 9,334.0 
DM 2,061.0 
DM 4,086.0 

9.97 
NA 

DM 2,015.0 
62.5 

DM 18,611.0 
1,435.0 
8,385.0 
2,003.0 
6,788.0 

0 
DM 14,597.0 

DM 139.0 

DM 33,347.0 

DM 2,913.0 
DM 6,166.0 

DM 11,669.0 

DM 20,748.0 

DM 12,599.0 
2,884.0 
8,400.0 
1,315.0 

DM 33,347.0 

1989 

DM 45,898.0 
26,497.0 
19,401.0 

DM 29,276.0 
DM 2,621.0 

DM 10,420.0 
DM 3,868.0 
DM 4,146.0 

9.03 
NA 

DM 2,130.0 
64.1 

Per Share Data 
Earnings 
Dividend 
Book Value 

DM 23.27 
DM 10.00 

DM 154.71 

DM 22.16 
DM 10.00 

DM 170.45 

DM 24.63 
DM 11.00 

DM 273.65 

DM 32.21 
DM 12.00 

DM 181.90 

DM 33.44 
DM 13.00 

DM 196.55 

©1990 Dataquest Incorporated SCA 
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Hoechst AG 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of Deutsche Marks, except Per Share Data) 

Key Financial Ratios 

Liquidity 

Cuirent (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue (DM K)/Employee 
Capital Spending % of Assets 

Exchange Rate (US$1=DM) 

1985 

2.59 
1.53 

93.06 
69.86 

180.35 

-
-

3.44 

4.88 
5.54 

180,561 
DM 237 

8.64 
DM 2.94 

1986 

3.02 
1.95 

80.63 
55.84 

155.69 

5.10 
13.64 
3.68 

5.62 
7.05 

153,651 
DM 247 

9.74 
DM 2.17 

1987 

6.89 
4.28 

75.52 
13.64 
70.52 

5.42 
11.02 
4.13 

6.00 
6.48 

167,781 
DM 220 

8.27 
DM 1.8 

1988 

6.18 
4.04 

121.24 
24.88 

176.01 

6.68 
14.22 
4.92 

5.90 
5.03 

164,527 
DM 249 

6.57 
DM 1.76 

1989 

6.39 
4.06 

115.86 
23.12 

164.68 

6.58 
17.77 
4.64 

5.71 
8.43 

169,295 
DM 271 

11.60 
DM 1.88 

NA = Not available Source: Hoechst AG 
Annual Htgpoits and Fonns 10-K 
Dataqaest (1990) 
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KLA Instruments Corporation 
3506 Bassett Street 

Santa Clara, California 95054 
Telephone: (408) 988-6100 

Fax: (415) 659-1560 
Dun's Number: 01-093-6193 

Date Founded: 1975 

CORPORATE STRATEGIC DIRECTION 
force is engaged in engineering, research, and 
development 

KLA Instruments Corporation designs, manufactures, 
markets, and services automated optical inspection 
equipment used primarily by die semiconductor and 
interconnect industries in the production of aU types 
of integrated circuits and printed circuit boards 
(PCBs). The need for automation arises finom the 
complex patterns with decreasing feature dimensions 
that must be inspected during manufacturing. 

More detailed information is available in Tables 1 
du-ough 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution channel. 
Table 4, a comprehensive financial statement, is at the 
end of this profile. 

The Company's customers are semiconductor 
manufacturers, photomask producers, PCB manufac
turers, and other companies primarily in the com
puter, telecommunications, and automation industries 
that manufacture LSI and VLSI circuits for use in 
their own products. The Conq>any markets its sys
tems in the United States, Canada, and Europe 
through its own sales organization. 

Total revenue increased by 47 percent to 
$165.5 million in fiscal 1989, fican $112.9 mil
lion"' in fiscal 1988. Net income increased substan
tially to $11.7 million in fiscal 1989, from $887,000 
in fiscal 1988. KLA enq>loys 991 people worldwide. 

Research and development expenditures totaled 
$25.1 million in fiscal 1989, representing 15 percent 
of revenue. The Company entered into research and 
development contracts with four partnerships, 
organized from 1981 to 1986, to develop certain new 
technologies—^wholly owned subsidiaries of the 
Company are general partners in &ese partnerships. 
Approximately 25 percent of ihc Company's worit 

"•All dollar amounts are in U.S. dollan. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

The Company's business activities are organized into 
four operating divisions and one research and 
development laboratory responsible for the applica
tion of the Company's image-processing technology. 
These groups are named the Reticle and Photomask 
Inspection Division (RAPID); the Wafer Inspection 
System for the Automatic Recognition of Defects 
Division (WISARD); the Automated Test Systems 
Division (ATS); the KLA Scanning, Inspection, and 
Classification Division (KLASIC); and the Com
pany's Advanced Development Laboratory. 

RAPID Division 

The RAPED Division manufactures, sells, and ser
vices the KLA 100 and KLA 200 Series systems, 
yMch are die product lines. In 1989, the RAPID 
Division introduced the KLA 210e Automatic Reticle 
Inspection System, which can detect smaller defects 
than any previous or competing systems. Also in 
1989, RAPID began deliveries of die KLA-259 Sys
tem, which inspects images on transparent (quartz) 
substrates. 

SCA 
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KLA Instruments Corporation 

WISARD Division 

The WISARD Division manufactures, sells, and 
services the KLA 2020, KLA 2028, KLA 2029, and 
the KLA 2030 and KLA 2031. The KLA 2020 is 
die older-generation model, which has both inspec
tion and critical-dimension measurement (CD) capa-
bihty. CD is the measurement of the circuit and line 
dimensions on the wafer, which are typically on the 
order of one micron or less. The KLA 2028 and KLA 
2030 models are the newer-generation products with 
higher resolution, which offer inspection speeds up to 
15 times greater than the KLA 2C^0 and CD capabili
ties either independentiy or in one machine. In 1989, 
WISARD announced die KLA 2029 for use in defect 
detection and the KLA 2031 for use in defect detec
tion and metrology by manufacturers of 4Mb 
dynamic random-access memory (DRAM) chips. The 
trend toward denser, multilayer circuits and 
dramatically reduced line widths resulted in the 
development of the KLA SOOO Coherence Probe 
Metrology System. 

ATS Division 

The ATS Division manufactures, sells, and services 
die KLA 1007 wafer prober, die KLAASP, die KLA 
1500 Networking Controller, and the Emission 
Microscope for Multilayer Inspection (EMMI). The 
ATS Division's products address the finished chip in 
wafer tests and assembly, with a microscopic probe 

that inspects the wafer both optically and electronical
ly. Additionally, the wafer also can be inspected to 
determine whether the probe itself is causing damage 
to the wafer. 

KLASIC Division 

The KLASIC Divisicm manufactures, sells, and ser
vices the KLA 3000 Series Systems. These products 
optically inspect PCB layers at all interconnect points 
under varying surface conditions. The KLA 30(X) 
Series provides one of the fastest throughput rates in 
the automatic PCB-inspection market In 1989, the 
KLASIC Division indxiduced die CAM-300 Series, 
which generates PCB images by computer-aided 
design (CAD). KLA believes tiiat die CAM-3000 
Series will provide a high-performance central node 
for future integrated data networks. 

KLA Advanced Development Laboratory 

The KLA Advanced Development Laboratory is the 
central engineering, research, and development 
laboratory of die Company. 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate industry 
service. 

©1990 Dataquest Incorporated 
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Table 1 
Five-Year Corporate Highlights (Thousands of U.S. Dollars) 

1985 1986 1987 1988 1989 

Rve-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

$62,878.0 

$4,452.0 
7.08 

$10,734.0 
17.07 

560 
$112.28 

$8,802.0 

$82,526.0 
31.25 

$2,999.0 
3.63 

$10,141.0 
12.29 

660 
$125.04 

$9,854.0 
11.95 

$88,194,0 
6.87 

$2,869.0 
3.25 

$8,655.0 
9.81 

760 
$116.04 

$7,489.0 
(24.00) 

$112,851.0 
27.96 

$9,289.0 
8.23 

$13,714.0 
12.15 

861 
$131,07 

$887,0 
(88.16) 

$165,459.0 
46.62 

$10,692,0 
6.46 

$25,087.0 
15.16 

991 
$166,96 

$11,678,0 
1,216,57 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

N/A = Not available 

$42,000.00 
$2.920,00 

$43,160,00 
$3,110,00 

$40,200.00 
$2,500.00 

NA 
NA 

Soiuoct lUdA lostnuDfflits 
Annual Reports and Fauns 10-K 
Dataqnest 
1990 

Table 2 
Revenue by Geographic Region (Percent) 

Region 1985 1986 1987 1988 1989 

North America 
Intemational 

Japan 
Europe 
Asia/Pacific 
ROW 

51,00 
49,00 

-

-

-

68.00 
32.00 

-

-

_ 

80.22 
19.78 

00 
18.00 

" 

50.17 
49.83 
2,00 

26.00 
21.00 

Somce: 

52.27 
47.73 

7.00 
17.00 
24,00 

K 1 .A l^^!Bt^lft^^.t^^ f^ 

Anmial Reports 

Table 3 
Revenue by Distribution Channel (Percent) 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

VARs 
Distributors 
Dealers 
Mass Merchandisers 
Manufacturers' Representatives 

77.00 
23,00 

21.00 

2.00 

Source: 

76,00 
24.00 

17.00 

7.00 

Dataqnest 
1990 
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K L A Instruments Corporation 

1989 SALES OFFICE LOCATIONS 

North America—1 
Exttope—3 
Japan—2 
ROW—1 

MANUFACTURING LOCATIONS 

Japan 

KLA Technology Center Limited 

Europe 

KLA Instruments France S.A. (France) 
KLA Instruments GmbH (West Germany) 
KLA Instruments Ltd. (United Kingdom) 

ROW 

KLA Instruments (Cayman) Ltd. (British West Indies) 
KLA Instruments ([srael) Corporation (Israel) 

North America 

San Jose, California 
Santa Qara, California 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

Information is not available. 

Europe 

Coburg, West Germany 

ROW 

Migdal Ha'mek, Israel 

Manufacturing activities include high-speed image 
processors, air-bearing stages, image digitizes and 
optical systems. Other manufacturing activities con
sist primarily of assembling standard parts and 
subsystems manufactured to its specifications into 
subassemblies that are, in turn, assembled in
to finished product 

SUBSIDIARIES 

North America 

KLA Building Corporation (United States) 
KLA Instruments KLINNIK Corporation (United 

States) 
KLA Iiistruments Sales Corporation (U.S. 'Virgin 

Islands) 
KLA International Corporation (United States) 
KLA Management Corporation (United States) 
KLA PCBI Corporation (United States) 

MERGERS AND ACQUISITIONS 

Information is not available. 

KEY OFnCERS 

Kenneth Levy 

President, chief executive officer 

Robert R. Anderson 

Chairman of die board, chief financial officer 

Robert J. Boehike 
Executive vice president, chief operating officer 

Paul Sandland 

Senior vice president, chief technical officer 

PRINCIPAL INVESTORS 

State Farm Mutual Automobile Insurance Co.— 
8.4 percent 

Levy, Kenneth—TA percent 

4 ©1990 Dataquest Inccnporated 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending June 
(Thousands of U.S. Dollars, except Per Share Data) 

Balance Sheet 

Total Cunent Assets 
Cash 
Receivables 
Marketable Sectirities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Odier Equity 
Retained Earnings 

Total Liabilities and 

Shareholders' Equity 

Income Statement 

Revenue 
U.S. Revenue 
Non-U.S. Revenue 

Cost of Sales 
R&D Expense 
SG&A ^q>ense 
Capital Eiqpense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

Per Share Data 

Earnings 
Dividoids 
Book Value 

1985 

$56,745.0 
15,308.0 
15,466.0 
6,827.0 

18,440.0 
704.0 

$8,891.0 
$14,967.0 

$80,603.0 

$16,509.0 
-

$1,453.0 

$17,962.0 

$62,641.0 
-

17.0 
42,331.0 
20,293.0 

$80,603.0 

1985 

$62,878.0 
32,068.0 
30,810.0 

$28,981.0 
$10,734.0 
$12,076.0 
$4,452.0 

$14,442.0 
22.97 
39.00 

$8,802.0 
17,509.0 

$0.50 
-

$3.58 

1986 

$73,331.0 
12,204.0 
20,951.0 
13,277.0 
26,195.0 

704.0 
$8,992.0 

$15,854.0 

$98,177.0 

$20,477.0 
-

$2,104.0 

$22,581.0 

$75,596.0 
-

17.0 
45,432.0 
30,147.0 

$98,177.0 

1986 

$82,526.0 
56,118.0 
26,408.0 

$44,008.0 
$10,141.0 
$14,001.0 
$2,999.0 

$16,845.0 
20.41 
41.50 

$9,854.0 
17,702.0 

$0.56 
-

$4.27 

1987 

$79,567.0 
15,248.0 
23,216.0 
10,605.0 
29,172.0 

1,326.0 
$8,408.0 

$27,523.0 

$115,498.0 

$24,757.0 
-

$3,696.0 

$28,453.0 

$87,045.0 
-

17.0 
49,392.0 
37.636.0 

$115,498.0 

1987 

$88,194.0 
70,745.0 
17,449.0 

$51,076.0 
$8,655.0 

$14,924.0 
$2,869.0 

$12,777.0 
14.49 
41.30 

$7,489.0 
17,787.0 

$0.42 
-

$4.89 

1988 

$103,823.0 
9,917.0 

40,819.0 
14,491.0 
36,717.0 
1,879.0 

$14,590.0 
$16,212.0 

$134,625.0 

$31,477.0 
-

$5,684.0 

$37,161.0 

$97,464.0 
-

18.0 
50,983.0 
46,463.0 

$134,625.0 

1988 

$112,851.0 
56,620.0 
56.231.0 

$67,269.0 
$13,714.0 
$19,637.0 

$9,289.0 
$13,876.0 

12.30 
36.40 

$887.0 
18.006.0 

$0.49 
-

$5.41 

1989 

$126,421.0 
18.153.0 
54,183.0 
8,755.0 

42,480.0 
2,850.0 

$20,024.0 
$14,309.0 

$160,754.0 

$42,269.0 
-

$7,468.0 

$49,737.0 

$111,017.0 
-

18.0 
52,858.0 
58.141.0 

$160,754.0 

1989 

$165,459.0 
86,479.0 
78,980.0 

$91,173.0 
$25,087.0 
$31,136.0 
$10,692.0 
$17,966.0 

10.86 
35.00 

$11,678.0 
7,934.0 

$0.65 
-

$13.99 
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Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending June 
(Thousands of U.S. Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities^uity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

3.44 
2.32 

14.19 
26.35 
28.67 

-
-

14.00 

17.07 
7.08 
560 

$112.28 
5.52 

1986 

3.58 
2.30 

11.89 
27.09 
29.87 

11.02 
14.26 
11.94 

12.29 
3.63 
660 

$125.04 
3.05 

1987 

3.21 
2.04 
9.66 

28.44 
32.69 

7.01 
9.21 
8.49 

9.81 
3.25 
760 

$116.04 
2.48 

1988 

3.30 
2.13 

14.97 
32.30 
38.13 

0.71 
0.96 
0.79 

12.15 
8.23 
861 

$131.07 
6.90 

1989 

2.99 
1.99 

18.04 
38.07 
44.80 

7.91 
11.20 
7.06 

15.16 
6.46 
991 

$166.96 
6.65 

Source: KLA Insmnnents 
Annual Rqxnts and Foims 10-K 
Dataqoest 
1990 
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Company Backgrounder by Dataquest 

Lam Research Corporation 
4650 Gushing Parkway 

Fremont, California 
Telephone: (415) 659-0200 

Fax: (415) 659-1560 
Dun's Number: 03-813-7956 

Date Founded: 1980 

CORPORATE STRATEGIC DIRECTION 

Lam Research Corporation develops, manufactures, 
markets, and services semiconductor wafer process
ing capital equipment used in the production of very 
large-scale integrated (VLSI) circuits. The Company's 
wafer fabrication equipment is designed to meet the 
demands of semiconductor manufacturers by offering 
reliable automated equipment with low particle con
tamination levels and high levels of process integra
tion. 

Lam Research markets and sells single wafer plasma 
etch systems through its Lam Research Etch Division 
and epitaxy wafer processing equipment through its 
Gemini Epitaxy Equipment Division. However, the 
Company has recently announced a decision to 
remove itself slowly from the epitaxy market 

The Company's current product market focus is on 
equipment for silicon epitaxy and diy etch, which are 
key wafer fabrication technologies. The Company's 
products are targeted at independent semiconductor 
device manufacturers that sell their semiconductor 
devices to others (merchants) and to computer, 
telecommunications, and other companies that 
manufacture semiconductors for use in their own 
products (captives). 

Total revenue increased 68 percent to $126.0 million* 
in jSiScal 1989 from $74.9 million in fiscal 1988. Net 
income increased 271 percent to $9.3 miUion in fiscal 
1989 from $2.5 million in fiscal 1988. Lam Research 
employs 731 people worldwide. 

R&D expenditure totaled $21.9 million in fiscal 1989, 
representing 17 percent of revenue. Lam's current 
R&D efforts are directed at improvements to its 
existing etch and epitaxy product Unes and at the 

'"All dollar amounts are in US dollars. 

development of a new chemical vapor deposition 
(CVD) system. As part of the Company's efforts to 
develop a CVD system, it has acquired a portion of 
Monkowski-Rhine Inc. (MRI) and entered into an 
investment and R&D agreement MRI engages in the 
development, design, and process development of HbR 
CVD of thin films used in semiconductor device 
fabricatioiL Pursuant to the R&D agreement. Lam 
Research employed MRI to develop a CVD system. 

Process technology is essential to success in this 
industry. More dian one-quarter of Lam's facilities are 
dedicated to advanced research and process develop
ment Lam employs over 100 process engineers and 
researchers who work in partnership with customers, 
consortia, and industry leaders. Key relationships 
with Du Pont, Sematech, Sumitomo Metal Industries, 
Ltd. (SMI), and other major customers allows Lam to 
anticipate future process requirements and maintain 
the process advantages. 

jVfore detailed infomiation is available in Tables 1 
and 2, which appear after "Business Segment Strate
gic IMrection" and present corporate bighUghts and 
revenue by region. Information on revenue by distri
bution chaonel is not available. Table 3, a comprehen
sive financial statement, is at the end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Etch Products 

Dataquest estimates that the sale of dry etch products 
raised $85.6 million for Lam Research during 1989. 
The Conq)any's largest single market was in North 
America, which accounted for 51.4 percent of sales, 
or $44 milhon. Lam's second largest maiket was Rest 
of World, where the Company held a 37.3 percent 

SCA 
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» 

share. Dataquest estimates diat Lam had a 13.5 per
cent share of the worldwide dry etch market for 1989. 

Lam manufactures two families of singile wafer etch 
systems: the AutoEtch and Rainbow etchers. 
Designed to meet the full range of etch applications, 
tlie AutoEtch series includes the AutoEtch 490, 590, 
690, and 790, for etching polysilicon, nitrides, 
sOicides, refractory metals, oxides, and duminum. 

The Rainbow series (Lam's flagship product) of etch
ers is designed to respond to the demands of the 
semiconductor manufacturers to increase total circuit 
density and speed without sacrificing manufacturing 
yield or device reliability. Lam Research claims fliat 
the Rainbow's design and process capability provide 
its users with reduced particulate contamination and 
improved selectivity, etch repeatability, uniformity, 
system reliability, and the ability to process wafer 
sizes up to 8 inches in diameter. 

Electron cyclotron resonance (ECR) is one of the 
possible techniques capable of depositing films with 
high aspect ratios for intermetal dielectrics^-cracial 
in 64 and 256Mb devices. Currendy, Lam markets 
and supports the ECR systems designed and manufac
tured by its Japanese trading partner, SMI. 

With the continued growth of multilay^ integrated 
circuits regulating the requirements for unconven
tional CVD tools. Lam has incorporated unique tech
nologies into a low-pressure CVD system introduced 
m fall 1990. 

Epitaxy Products 

In revenue. Lam held a dominant position in the 
$72 million 1989 epitaxy market when compared 
with other manufacturers. Dataquest estimates that the 
sale of epitaxy products generated $25.7 million in 
worldwide revenue for Lam in 1989, giving it a 
35.7 percent share of the market Recendy, LAM has 
decided to remove itself slowly from diis market in 
favor of the more lucrative etching market 

Lam manufactures a series of epitaxy products: the 
Gemini-l and Gemini-2 Reactors, the Tetron One 
Reactor, and the Gemini-3. The Gemini-l and 
Gemini-2 are high-performance epitaxy reactors capa
ble of addressing a wide range of process, device, and 
production volume variations. The Gemini-l, which 
is available in tiiree different models, has the capabil
ity to process wafers up to 6 inches in diameter. The 
Gemini-2, which is also available in three different 
models, has higher productivity and processes wafers 
up to 8 inches in diameter. The Gemini-l and 
GemiDi-2 Reactors also are capable of processing 
thick polysilicon films required for radiation-
hardened circuits and certain communications switch
ing devices demanding long process times at high 
temperatures. 

As of 1988, the Tetron One Reactor is believed to be 
the largest epitaxy reactor, with a load size of 
fiffy 5- or 6-incfa diameter wafers. The Tetion One 
is targeted at the MOS-on-epitaxy market, where 
large numbers of wafers are expected to be manu
factured to a relatively small number of specifi
cations in the centralized materials operations 
of larger device companies and silicon materials 
manufacturers. The Tetron One system consists of 
a large single-process chamber. It offers productivity 
advantages of two to five times those of the 
Gemini-2. The Tetron One is fully automated, with 
cassette-to-cassette wafer handling. 

The Geinini-3 is an advanced version of the Gemini-l 
and Gemini-2 Reactors. Its design provides improved 
uniformity, lower maintenance cost, robotic wafer 
handling, and advanced computer control. The 
Gemini-3 is targeted at advanced bipolar and BiC-
MOS wafer fabrication, where process control, 
unifonni^, and particle contamination are major con
cerns. The Gemini-3 is also targeted at the 
application-specific integrated circuit (ASIQ market 

Further Information 

For more information about the Company's business 
segments, please contact die apfm^priate Dataquest 
industry service. 
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Lam Research Corporation 

Table 1 
Five-Year Corporate Highlights (Thousands of US DoUars) 

1985 1986 1987 1988 1989 

Kve-Year Revenue 
Percent Change 

$62,816.0 $46,739.0 
(25.59) 

$35,468.0 
(24,11) 

$74,963.0 
111.35 

$126,048.0 
68.15 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

$5,181.0 
8.25 

288 
$218.11 

$7,133.0 

$13,883.0 
29.70 

323 
$144.70 

($900.0) 
(112.62) 

$12,809.0 
36.11 

440 
$80.61 

($6,908.0) 
667.56 

$15,749.0 
21.01 

558 
$134.34 

$2,505.0 
(136.26) 

$21,852.0 
17.34 

731 
$172.43 

$9,302.0 
271.34 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$33.58 
$2.54 

$34.24 
$2.65 

$37.40 
$2.30 

$35.72 
$2.35 

Source: Lam Research Coipoiatioii 
Aimual Reports and Foims 10-K 
Dataquest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 1985 1986 1987 1988 1989 

North America 
International 

Europe 
Asia/Pacific 

Japan 

87.40 
12.60 
3.60 
9.00 
9.00 

55.04 
44.96 
17.96 
27.00 
21.00 

61.75 
38.25 
20.25 
18.00 
16.00 

62.20 
37.80 
13.80 
24.00 
19.00 

56.03 
43.97 
10.97 
33.00 
31.00 

Source: Lam Research Coipoiatian 
Amnal Reports and Fanns 10-K 
Dataqoest (1990) 
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Lam Research Corporation 

1989 SALES OFFICE LOCATIONS 

North America—10 
Europe—2 
Asia/Pacific—3 

Japan—2 

MANUFACTURING LOCATIONS 

North America 

Fremont, California 
Lam Research maintains two separa te 
manufacturing facilities for the Lam Research Etch 
Division and the Gemini Epitaxy Equipment 
Division. The Company's manufacturing activities 
consist of assembling and testing components and 
subassemblies that then are integrated into finished 
systems. Prior to shipping a completed etching 
process system, the customer's engineers may 
perform acceptance tests at Lam's facility, using 
the customer's own wafers. 

Epitaxy products are tested similarly, but only for 
electromechanical function. Because of 
contamination issues, process chemicals are not 
introduced into the epitaxy reactor until it is 
installed at the customer's location. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1989 

Perkin-Elmer Corporation 
Lam Research and Perkin-Elmer entered a patent 
purchase and sales agreement 

Sematech 
LAM Research and Sonatech agreed to codevelop 
an enhanced metal etch system exclusively for sale 
to Sematech members. The agreement involves the 
use of each other's facilities and personnel 

Du Pont 
Lam Research and Du Pont agreed to codevelop a 
future generation of etch systems. The five-year 
agreement also calls for exchanging technology 
regarding the process of etchant gases. The tech
nology that results will be sold by each firm 
sq>arately. 

Brookside Software 
Lam Research received an exclusive distribution 
contract to market LamStation, a software program 
developed by Brookside Software. LamStation is a 
data acquisition program tailored for Lam 
Research's AutoEtch plasma etch equipment and 
performs data analysis control process monitoiing. 

SUBSIDIARIES 

North America 

Gemini Research (United States) 
LRC International Inc. (United States) 

Europe 

Lam Research GmbH (Germany) 
West Germany Monkowski-Rhine Inc. (Germany) 

Asia/Pacific 

Lam Research Ltd. (Japan) 

1988 

Sumitomo Metal Industries Ltd. (SMI) 
Lam Research and SMI entered into a licensing 
agreement calling for SMI to market Lam's Rain
bow line of plasma etching systems in Japan. Also, 
LAM win market and service SMI's new ECR 
systems in North America and Europe. 

1987 

Tokyo Electron, Ltd. 
Lam Research and Tokyo Electron converted dieir 
joint venture agreement to a five-year licensing 
and consulting agreement. As a result. Lam 
Research recorded a gain of $940,000 from the 
sale of its 50 percent equity position in the joint 
venture. 

©1990 Dataquest Incorporated SCA 
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Lam Research Corporation 

MERGERS AND ACQUISITIONS 

1989 

Monkowski-Rhine Inc. (MRI) 
Lam Research acquired MRI, a maker of semicon
ductor equipment 

Osamu Kano 
Senior vice president, Japan Operations 

Joseph R. Monkowski 
Senior vice president, chief technical of&cer 

Bruce Rhine 
Vice president. Marketing 

1988 

Gemini Research 
Lam Research acquired Gemini Research, a 
manufacturer of capital equipment for the semicon
ductor industry. 

PRINCIPAL INVESTORS 

Merrill Pickard Anderson & Eyre I—1.1 percent 
Hduciary Management Inc.—^5.2 percent 

KEY OFFICERS 

Roger D. Emerick 
President and chief executive ofhcer 

Carl A. Kountz 
Chief operating office:. Lam Research Corpora
tion, and president. Etch Division 

FOUNDERS 

Information i£ not available. 
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Lam Research Corporation 

Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending June 
(Thousands of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A E}q>ense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

Per Share Data 
Earnings 
Dividend 
Book Value 

1985 

$44,511.0 
30,893.0 
6,093.0 
6,622.0 

903.0 
$3,205.0 

$673.0 

$48,389.0 

$8,210.0 
$231.0 
$43.0 

$8,484.0 

$39,905.0 
35,374.0 

-
4,531.0 

$48,389.0 

1985 

$62,816.0 
54,904.0 
7,912.0 

$16,312.0 
$5,181.0 
$8,951.0 

-
$7,865.0 

12.52 
-

$7,133.0 
10,202.0 

($0.70) 
-

$3.91 

1986 

$41,898.0 
23,383.0 
9,585.0 
6,284.0 
2,646.0 

$4,009.0 
$2,322.0 

$48,229.0 

$5,220.0 
$306.0 
$209.0 

$5,735.0 

$42,494.0 
35,591.0 
38,630.0 
6,903.0 

$48,229.0 

1986 

$46,739.0 
25,725.0 
21,014.0 

$24,538.0 
$13,883.0 
$13,939.0 

-
($3,456.0) 

(7.39) 
-

($900.0) 
10,250.0 

($0.09) 
-

$4.15 

1987 

$48,607.0 
25,814.0 
8,681.0 

12,033.0 
2,079.0 

$7,322.0 
$1,225.0 

$57,154.0 

$10,184.0 
$2,952.0 

-

$13,136.0 

$44,018.0 
38,430.0 
39,684.0 
5,588.0 

$57,154.0 

1987 

$35,468.0 
21,902.0 
13,566.0 

$19,149.0 
$12,809.0 
$14,097.0 

-
($9,468.0) 

(26.69) 
-

($6,908.0) 
10,320.0 

($0.67) 
-

$4.27 

1988 

$54,079.0 
11,836.0 
19,961.0 
21,408.0 

874.0 
$10,070.0 

$2,199.0 

$66,348.0 

$16,204.0 
$3,410.0 

-

$19,614.0 

$46,734.0 
11.0 

38,630.0 
8,093.0 

$66,348.0 

1988 

$74,963.0 
46,630.0 
28,333.0 

$37,995.0 
$15,749.0 
$18,530.0 

-
$3,850.0 

5.14 
40.60 

$2,505.0 
10,950.0 

$0.23 
-

$4.27 

1989 

$79,514.0 
14,579.0 
31,884.0 
30,610.0 
2,441.0 

$12,901.0 
$3,489.0 

$95,904.0 

$26,407.0 
$12,396.0 

-

$38,803.0 

$57,101.0 
11.0 

39,684.0 
17,406.0 

$95,904.0 

1989 

$126,048.0 
70,625.0 
55,423.0 

$68,596.0 
$21,852.0 
$26,827.0 

-
$12,474.0 

9.90 
25.40 

$9,302.0 
11,135.0 

$0.84 
-

$5.13 
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Lam Research Corporation 

Table 3 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending June 
(Thousands of US Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Cuirent (Times) 
Quick (Times) 
Rxed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

5.42 
4.61 
8.03 

20.57 
21.26 

-
-

11.36 

8.25 
0 

288 
$218.11 

0 

1986 

8.03 
6.82 
9.43 

12.28 
13.50 

(1.86) 
(2.18) 
(1.93) 

29.70 
0 

323 
$144.70 

0 

1987 

4.77 
3.59 

16.63 
23.14 
29.84 

(13.11) 
(15.97) 
(19.48) 

36.11 
0 

440 
$80.61 

0 

1988 

3.34 
2.02 

21.55 
34.67 
41.97 

4.06 
5.52 
3.34 

21.01 
0 

558 
$134.34 

0 

1989 

3.01 
1.85 

22.59 
46.25 
67.96 

11.47 
17.92 
7.38 

17.34 
0 

731 
$172.43 

0 

Source: Lam Research Ccnpoiation 
Annual Rqicnts and Forms 10-K 
Dataquest (1990) 
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Company Backgrounder by Dataquest 

Nippon Kogaku K.K. (Nikon) 
Fuji Building, 2-3, Maronouchi 3-Chome 

Chiyoda-ku, Tokyo 100, Japan 
Telephone: 03-214-5311 

Fax: 03-201-5856 
Dun's Number: Not available 

Date Founded: 1917 

CORPORATE STRATEGIC DIRECTION 

Nippon Kogaku K.K., also known as Nikon, is the 
result of a 1917 merger of three leading Japanese 
optical manufacturers. Today, Nikon is a leading 
manufacturer of precision instruments, cameras and 
other photo products, and ophtha^c products. In 
recent years, Nikon has become an important 
developer of IC-ielated equipment such as steppers 
and inspection systems. 

Total revenue increased by 33 percent to $1.9 bUlion* 
in fiscal 1989 from $1.4 billion in fiscal 1988. Net 
income increased to $87.1 million in fiscal 1989 from 
a loss of $9.6 mimon in fiscal 1988. 

increase over fiscal 1988. Sales fipom this sector 
accounted for 53.7 percent of total net sales, up from 
42.8 percent in fiscal 1988. 

This sector includes semiconductor-related equip
ment, measuring instruments, microscopes, surveying 
equipment, binoculars, and telescopes. 

In semiconductor-related equipment, Mkon is the 
leading manufacturer worldwide of steppers used in 
the production of very large scale integrated (VLSI) 
circuits and maintains a dominant market share in 
Japan. In fiscal 1989, sales of semiconductor-related 
equipment were $628 million, almost twice the level 
of fiscal 1988. 

Research and development expenditures totaled 
$54.8 million in fiscal 1989, representing 2.8 percent 
of revenue. Capital spending expenditures totaled 
$79.0 million in fiscal 1989, representing 4.0 percent 
of revenue. 

More detailed infomiation is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate high-
Ughts and revenue by region and distribution channel. 
Table 4, a comprehensive financial statement, is at the 
end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

In the measuring instruments area, Nikon's most 
sophisticated product is the Tristation. The Tristation 
is a computerized, three-dimensional, coordinate-
measuring machine capable of measuring complex 
shapes. Sales of measuring instruments in fiscal 1989 
were $59 miUion, a 20 percent increase over fiscal 
1988. 

Photo Products and Electronic Imaging 
Equipment 

In fiscal 1989, consolidated sales of photo products 
and electronic imaging equipment were $716.6 mil-
Uon, a 6.5 percent increase over 1988. This sector 
represents 38.9 percent of the company's total 
revenue. 

Precision Equipment 

In fiscal 1989, the Precision Equipment Sector seg
ment had revenue of $989 million, a 60 percent 

*A1I dollar amounts are ia US dollais. 

This sector includes 35mm single-lens-reflex (SLR) 
and automatic compact cameras; interchangeable 
camera lenses, speedlights, and accessories; and elec
tronic imaging equipment such as still video camera 
systems, television camera lenses, and camccnrders. 

SCA 
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Nippon Kogaku K.K. (Nikon) 

Ophthalmic Products 

In fiscal 1989, consolidated sales for ophthalmic 
products were $136 million, a decrease of 7.5 percent 
over fiscal 1988. This sector accounted for 7.4 per
cent of net sales. 

This sector includes equipment used by professional 
optometrists and ophthalmologists, includiag optical 
frames, lenses, and sunglasses. 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate industry 
service. Dataquest tracks Nikon's semiconductor 
equipment products through the Component Group's 
Semiconductor Equipment and Materials Service 
(SEMS). 
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Nippon Kogaku K.K. (Nikon) 

Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

1,666.9 

$106.0 
6.36 

$34.7 
2.08 

NA 
NA 

$54.5 

$1,521.2 
(8.74) 

$144.6 
9.51 

$46.5 
3.06 

NA 
NA 

$16.9 
(68.99) 

$1,386.4 
(8.86) 

$52.8 
3.81 

$43.8 
3.16 

NA 
NA 

($12.0) 
(171.01) 

$1,449.4 
4.54 

$42.4 
2.93 

$45.5 
3.14 

NA 
NA 

($9.6) 
20.00 

$1,923.5 
32.71 

$79.0 
4.11 

$54.8 
2.85 

NA 
NA 

$87.1 
1,007.29 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA = Not available 

Table 2 
Revenue by Geographic Region (Percent) 

Source: Nikon 
Aiumal Reports and Fotms lOK 
Dataqaest (1990) 

Region 1985 1986 1987 1988 1989 

Japan 
Ihtemational 

North America 
Europe 
Asia/Pacific 
ROW 

48.70 
51.30 
28.00 
15.00 
7.50 
0.80 

Source: 

52.80 
47.20 
22.30 
15.10 
9.20 
0.60 

60.40 
39.60 
15.30 
13.70 
10.20 
0.40 

Nikon 
Annual Kqmtts and Fonns 1(K 
Dataqaest (1990) 

Table 3 
Revenue by Distribution Channel (Percent) 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

VARs 
Distributors 
Dealers 
Mass Merchandisers 
Manufacturers' Representatives 

100 
0 

100 
0 

Somoe: Nikcm 
Annual Repoits and Fonns lOK 
Dataqaest (1990) 
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Nippon Kogaku K.K. (Nikon) 

1989 SALES OFFICE LOCATIONS 

Asia/Pacific 

Nikon Hong Kong Ltd. (Hong Kong) 

North America—3 
Japan—17 
Europe—6 
Asia/Pacific—1 

MANUFACTURING LOCATIONS 

Japan 

Ohi, Yokohama, and Kumagaya 
Manufacturing activities at these locations include 
the making of IC production-related measuring 
instruments and other precision instruments, as 
well as industrial supplies. 

Ohi, Ibaraki, Tochigi, and Miyagl 
Manufacturing activities here include most of 
Nikon's cameras. 

Yokohama, Miyagi, and Tochigi 
Manufacturing activities include optical 
instruments such as objective lenses for micro
scopes and eyeglasses. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1988 

Anam Precision 
Nikon and Anam Precision (South Korea) entered 
into a technology transfer agreement Under the 
agreement, Nikon will transfer technology related 
to the production of low-priced 35mm compact 
cameras to Anam Precision in South Korea. 

1987 

Davidson Optronics 
Nikon and Davidson Optronics entered into a 
licensing agreement Under the agreement, David
son Optronics will market Nikon's Autocollimators 
in the United States. Davidson also will administer 
the warranty/repair service. 

SUBSIDIARIES 

Japan 

Kurobane Nikon Co. Ltd. 
Mito Nikon K.K. 
Nasu Nikon Co. Ltd. 
Nikon Photo Products Inc. 
Nikon Tec Corporation 
Sendai Nikon K.K. 
Tochigi Nikon K.K. 
Zao Nikon K.K. 

MERGERS AND ACQUISITIONS 

Information is not available. 

KEY OFFICERS 

North America 

Nikon Canada Inc. (Canada) 
Nikon Inc. (United States) 
Nikon Precision Inc. (United States) 

Europe 

Nikon AG (Switzerland) 
Nikon Europe B.V. (the Netherlands) 
^nkon France S.A. (France) 
Nikon GmbH (West Germany) 
Nikon Precision Europe GmbH (West Germany) 
Nikon U.K. Ltd. (United Kingdom) 

Shigetada Fukuoka 
Chairman 

Koji She 
President 

Isao Ichikawa 
Executive vice president 

Shigeo One 
Senior managing director 

Sboichiro Yoshida 
Senior managing director 

©1990 Dataquest Incorporated 
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Nippon Kogaku K.K. (Nikon) 

PRINCIPAL INVESTORS 

The Mitsubishi Trust and Banking Corporation— 
6.74 percent 

The Meji Mutual Life Insurance Company— 
5.45 percent 

The Mitsubishi Bank Ltd.—4.81 percent 
The Sumitomo Trust and Banking Company 

Ltd.—4.02 percent 
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Nippon Kt^aku K.K. (Nikon) 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 

Revenue 
Japan Revenue 
Non-Japan Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

$718.6 
118.1 
254.8 
46.5 

282.8 
16.4 

$206.3 
$72.7 

$1,116.2 
128.9 
334.9 
42.7 
581.9 
27.8 

$429.2 
$162.0 

$1,127.8 
132.5 
357.7 
30.0 

575.8 
31.8 

$414.9 
$204,6 

$1,258.4 
142.8 
465.9 
34.9 

574.5 
40.3 

$432.2 
$255.6 

$997.6 

$473.8 
$116.7 

$3.6 

$653.9 
$344.3 

$5.9 

$704.7 
$331.9 
$12.8 

$862.9 
$243.9 
$16.7 

$594.1 

$403.6 

103.1 
161.0 
139.5 

$703.3 

183.1 
287.8 
232.4 

$698.1 

192.8 
301.6 
203.7 

$822.7 

243.2 
373.8 
205.7 

$54.5 
262.0 

$16.9 
300.0 

($12.0) 
349.0 

($9.6) 
362.2 

$1,305.0 
112.7 
558.7 
26.6 

564.5 
42.5 

$429.6 
$317.6 

$1,707.4 $1,747.3 $1,946.2 $2,052.2 

$907.7 
$243.2 
$12.4 

$1,004.1 $1,049.4 $1,123.5 $1,163.3 

$888.9 

247.9 
380.8 
260.2 

Shareholders' Equity 

Income Statement 

$997.7 

1985 

$1,707.4 

1986 

$1,747.5 

1987 

$1,946.2 

1988 

$2,052.2 

1989 

1,666.9 
-
-

$496.6 
$34.7 

$485.7 
$106.0 
$70.5 
4.23 

$1,521.2 
-
-

$832.0 
$46.5 

$500.9 
$144.6 
$43.5 
2.86 

$1,386.4 
675.2 
711.2 

$831.7 
$43.8 

$431.7 
$52.8 
$5.3 
0.38 

$1,449.4 
765.3 
684.1 

$986.0 
$45.5 

$523.0 
$42.4 
$48.2 

3.33 

$1,923.5 
1,161.8 

761.7 
$1,112.9 

$54.8 
$458.9 
$79.0 

$159.1 
8.27 

$87.1 
363.5 

Per Share Data 
Earnings 
Dividends 
Book Value 

$0.17 
$0.04 
$1.54 

$0.05 
$0.05 
$2.34 

($0.04) 
$0.05 
$2.00 

($0.03) 
$0.04 
$2.27 

$0.24 
$0.06 
$2.45 
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Nippon Kogaku K.K. (Nikon) 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending March 
(Millions of US Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Eqiiity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

1.52 
0.92 

51.11 
117.39 
147.20 

-
-

3.27 

2.08 
6.36 
NA 
NA 

10.63 

1986 

1.71 
0.82 

61.03 
92.98 

142.77 

1.25 
3.05 
1.11 

3.06 
9.51 
NA 
NA 

8.47 

1987 

1.60 
0.78 

59.43 • 
100.95 
150.32 

(0.69) 
(1.71) 
(0.87) 

3.16 
3.81 
NA 
NA 

3.02 

1988 

1.46 
0.79 

52.53 
104.89 
136.56 

(0.52) 
(1.26) 
(0.66) 

3.14 
2.93 
NA 
NA 

2.18 

1989 

1.44 
0.82 

48.33 
102.11 
130.87 

4.36 
10.18 
4.53 

2.85 
4.11 
NA 
NA 

3.85 

NA = Not available Source: Nikon 
Ammal Rq>orts and Fonns 10-K 
Dataqnest (1990) 
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Company Backgrounder by Dataquest 

Nippon Sanso K.K. 
16-7, Nishi-Shinbashi 1-chome 

Minato-ku, Tokyo, Japan 
Telephone: (03) 581-8200 

Fax: (03) 580-9425 
Dun's Number: Not Available 

Date Founded: 1910 

CORPORATE STRATEGIC DIRECTION 

Nippon Sanso K.K. is one of the world's leading 
industrial gas manufacturers. The Company supplies 
industrial gases such as oxygen, nitrogen, and argon. 
It also provides air separation plants and various 
chemical plants. Nippon Sanso's consolidated reve
nue was ¥191.3 bilhon (US$1.3 bilhon) m die year 
ended March 31, 1990, compared with revenue of 
¥166.7 bilUon (US$1.3 billion) for fiscal year 1989. 
Consolidated net income totaled ¥3.5 billion 
(US$24.5 million) in fiscal 1990 compared with 
¥3.2 billion (US$24.7 million) in fiscal 1989. Sales of 
oxygen and nitrogen represented 29 percent of reve
nue, argon 7 percent, special-purpose gases 12 per
cent, gas-related equipment 14 percent, foodstuffs 
8 percent, and other products made up the remaining 
30 percent. R&D expenditure was ¥3.1 billion 
(US$21.8 million) in fiscal 1990. 

Financial statements are not included in this 
backgrounder. 

Amerigas of the United States. Matheson's European 
operations were acquired at the same time by Union 
Carbide Corporation. In 1989, Nippon Sanso acquired 
the 50 percent of Madieson's US operations that was 
owned by Amerigas. Matheson supplies specialty 
gases to semiconductor manufacturers in the United 
States and ROW. 

Nippon Sanso has a strong distribution network for 
both bulk and specialty products in the Japanese 
markets. Matheson's US operations provide primary 
manufacturing capability for many semiconductor 
gases, including phosphine and diborane. 

In 1988, Nippon Sanso announced that it would 
invest in Industrial Oxygen Inc., Malaysia's second 
largest gas producer. Also in 1988, Nippon Sanso and 
Linde AG of 'Wiesbaden, Germany, agreed to a joint 
technology exchange. This agreement involved the 
exchange of engineers and technology to improve the 
production, analysis, and safe handling of silane, 
arsine, and phosphine gases. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Nippon Sanso is the largest supplier of bulk and 
special^ gases in Japan and a major suppli^ in the 
Pacific Rim countries. The Company is a primary 
manufacturer of specialty gases, including phosphine 
and diborane. The Company is also the largest sup
plier of metal oxide chemical vapor deposition 
(MOCVD) equipment in Japan. 

Matheson's US operations were acquired in 1983 as a 
joint venture between Nippon Sanso of Japan and 

In 1990, Nippon Sanso attempted to purchase Semi-
gas Systems of San Jose, Califomia. The Justice 
Department is reviewing the case, and a ruling is 
expected later this year on Aether the combined 
companies would control a dominant market share of 
semiconductor gas distribution systems. Semi-gas is 
the leading US manufacturer of gas containment 
systems used in chip manufacturing. 

Further Information 

For further information about Nippon Sanso's busi
ness segments, please contact the appropriate 
Dataquest industry service. 
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Nippon Sanso K.K. 

1989 SALES OFFICE LOCATIONS MERGERS AND ACQUISITIONS 

Information is not available. 1989 

MANUFACTURING LOCATIONS 

Mbnnation is not available. 

Thermos 
Nippon Sanso acquiied Thennos, a supplier of 
glass vacuum bottles. 

KEY OFHCERS 

SUBSIDIARIES 

hifoimation is not available. 

Natsuro Ishizawa 
Chairman 

Hideo Mabuchi 
President 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

AGA 
Nippon Sanso and AGA formed AGA/NSK to 
market Japanese production technology in Europe. 
AGA/NSK will be based in Crermany. 

Nippon Sanso, Nikko Sanso, Taiyo Sanso, and 
Toyo Sanso 

Four of Jinan's leading oxygen manufactuiers plan 
to establish a joint venture for the production of 
oxygen, nitrog^i, and argon. The new venture will 
be called Shin Sagamihara Sanso Co., Ltd. 

PRINCIPAL INVESTORS 

Fuji Bank 
Yasuda Life Insurance 
Yasuda Trust 

FOUNDERS 

Infonnation is not available. 
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Olin Corporation 
120 Long Ridge Road 

Stamford, Connecticut 06904 
Telephone: (203) 356-2000 

Fax: (203) 356-3065 
Dun's Number: 00-133-8086 

Date Founded: 1892 

CORPORATE STRATEGIC DIRECTION 

Olin Corporation is a manufacturer of chemicals, 
metals and materials, defense-related products, and 
ammunition. The chemicals segment includes indus-
tnal chemicals, performance chemicals, and image-
forming and related specialty chemicals. Products in 
the metals and materials area include copper alloy 
sheet, strip, rod, tube, and fabricated parts; stainless 
steel strip, special^ clad, and inlay materials; and 
electronic interconnect materials and services. The 
defense and ammunition area includes small-, 
medium-, and large-caliber defense ammunition and 
advanced technology products and services for the 
aerospace and defense industries. 

Total revenue increased by 8.7 percent to $2.5 bil
lion* in fiscal 1989 fixnn $2.3 billion in fiscal 1988. 
Net income increased 27.0 percent to $124 miUion in 
fiscal 1989 from $98 million in fiscal 1988. Olin 
employs 15,400 people worldwide. 

Research and development expenditure totaled 
$66 million in fiscal 1989, representing 2.6 percent of 
revenue. Capital spending totaled $142 million in 
fiscal 1989, representing 6.0 percent of revenue. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Chemicals 

Olin's Chemical business segment consists of seven 
major operating segments: Urethane Chemicals, Elec-
trochonicals. Pool Products, Electronic Chemicals, 
Cleaning Products and Services, Organics, and 
Specialty Chemicals. 

Olin develops, manufactures, and markets industrial 
and performance chemicals. Olin's wholly owned 
subsidiary, Olin Hunt Specialty Products Inc., 
manufactures and markets image-forming and related 
specialty chemicals. 

Olin Hunt's products include photoresists, high-purity 
semiconductor-grade acids and solvents, dopants, 
and etchants for use in die manufacture of semicon
ductors and printed wireboaid products; tonois and 
developers used in photocopiers and computer 
printers; and conductive materials used in the elec
tronics industry. 

Metals and Materials 

# 

More detailed information is available in Tables 1 and 
2, which appear after "Business Segment Strategic 
Direction" and present corporate highlights and 
revenue by region. Information on revenue by distri
bution chaimel is not available. Table 3, a comprehen
sive financial statement, is at the end of tfiis profile. 

*A]1 dollar »"""'•« are in US dollars. 

Olin's Metals and Materials business segment con
sists of two major operating units: Olin Brass and 
Interconnect Materials. 

The metals products business is focused on the elec
tronics maricet, providing high-poformance and higih-
quali^ materials needed by the electronics industry 
and other advanced technology customers. These 
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Olin Corporation 

materials include specialty clad and inlay materials 
and Copperbond, a treated copper foil marketed to the 
printed circuit industry. 

Olin's subsidiary. Fabricated Metal Products, fabri
cates ferrous and nonferrous specialty stamped metal 
products and shaped charge copper cones and 
produces specialized fabricated parts for durable 
goods and consumer recreational items. 

Olin manufactures and sells strips, sheets, rods, and 
seamless and welded tubes of copper and copper 
alloy. Principal customers include producers of elec
trical and electronic equipment, producers of builders' 
hardware and appUances, the plumbing, automobile, 
and air-conditioning industries, and manufacturers of 
a variety of consumer goods. Fabricating operations 
allow Olin to produce stamped, fonned, and drawn 
parts from its strip for many of these markets. In 
1988, Olin acquired Bridgeport Brass Corporation, a 
producer of copper and copper alloy (strips, rods, and 
seamless tubes). 

Defense and Ammunition 

Olin's Defense and Ammunition business segment 
consists of three major operating units: Aerospace 
Division, Ordnance Division, and Winchester 
DivisioiL 

The Defense Systems Group's Aerospace Division 
manufactures specialty defense products, including 
small rocket engines used for altitude control and 
guidance, pulsed power systems, power supplies, and 
antiannor warheads. Olin also operates the US 
government-owned Lake City Ammunition Plant, the 
largest small-caliber ammunition facUity in the United 
States, as well as other government arsenals. Olin 
manufactures small-, medium-, and large-caliber 
defense ammunition; Winchester sporting ammunition 
(including shot shells and centerfire and rimfire 
ammunition); and smokeless powder. 

In December 1988, Olin acquired General Defense 
Corporation, a prime systems contractor in large-
caliber ammunition. The subsidiary's Tactical Sys
tems Division produces large-caliber tank and 
artillery projectiles and components. 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate industry 
service. Dataquest tracks Olin Hunt through 
the Semiconductor Equipment and Materials 
Service (SEMS). 

t 
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Olin Corporation 

Table 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

i;i,76o.o 

$154.0 
8.75 

$54.0 
3.07 

14,900 
$118.12 

($165.0) 

$1,732.0 
(1.59) 

$128.0 
7.39 

$56.0 
3.23 

13,200 
$131.21 

$75.0 
(145.45) 

$1,930.0 
11.43 

$115.0 
5.96 

$62.0 
3.21 

14,100 
$136.88 

$78.0 
4.00 

$2,308.0 
19.59 

$147.0 
6.37 

$58.0 
2.51 

16,400 
$140.73 

$98.0 
25.64 

$2,509.0 
8.71 

$142.0 
5.66 

$66.0 
2.63 

15,400 
$162.92 

$124.0 
26.53 

1989 Calendar Year 

Quarterly Revenue 
Quarterly Profit 

Table 2 
Revenue by Geographic Region (Percent) 

Region 

North America 
International 

Qi 

$671.00 
$34.00 

1985 

92.84 
7.16 

Q2 

$658.00 
$35.00 

1986 

94.00 
6.00 

Q3 

$580.00 
$24.00 

SoDfce: Olin Cotpoiatian 
Ammal Rqwits i 
Dataquest (1990) 

1987 1988 

92.75 89.95 
7.25 10.05 

Q4 

$600.00 
$31.00 

ind Fanns 10-K 

1989 

92.79 
7.21 

Source: Olin CotpoiBiian 
Annual RqxMts and Fonns 10-K 
Dataqwst (1990) 
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Olin Corporation 

1989 SALES OFFICE LOCATIONS 

North America— 5̂ 
Europe— 5̂ 
Asia^acific—^5 

Japan—1 
ROW—3 

MANUFACTURING LOCATIONS 

North America 

Augusta, Georgia 
Chlorine, caustic soda, hydrochloric acid, sodium 
hypochlorite, sodium hydrosulfate 

Beaumont, Texas 
Sulfuric acid and a mix of ammonium 
sulfite-bisulfite 

Berea, Ohio 
Dry toners, developers 

Bloomington, Illinois 
Stamped metal products, fabricated parts, sh^>ed 
charge copper cones 

Brandenburg, Kentucky 
Ethylene oxide, industrial glycols, glycol ethers, 
surfactants, polyols, functional fluids 

Brook Park. Ohio 
Urettiane foam systems 

Bryan, Ohio 
Copper, copper alloy re-rolling 

Charleston, Tennessee 
Chlorine, caustic soda, sodium hypochlorite, 
sodium hydiosulfite, calcium hypochlorite 

Cuba, Missouri 
Coppo- alloy welded tube 

East Alton, Illinois 
Copper and copper alloy sheet and strip, fabricated 
parts, composite metal strip for coins, specialty 
metal products 

East Providence, Rhode Island 
Formulation and packaging of photoresists 

Indianapolis, Indiana 
Copper and copper alloy strip, rod, seamless tube 

Joliet, Illinois 
Industrial phosphates, high-grade fertilizers, 
sodium fluorides 

Kansas City, Kansas 
Fdnnulated water-treatment chemicals 

Lancaster, Pennsylvania 
Mechanical and dectronic fuses 

Lincoln, Rhode Island 
Photographic and reprographic chemicals, 
photoresists 

Livonia, Michigan 
Chloroisocyanurate packaging 

Manteca, California 
Assembly of integrated circuits and microelectric 
packages 

Mcintosh, Alabama 
Chlorine, caustic soda, hydrogen, hydrazine 
propellant blending, storage 

Mountain \^ew, California 
Tape-automated bonding materials 

Nazareth, Pennsylvania 
High-purity acids 

New Bedford, Massachusetts 
Packages for hybrid integrated circuits 

Niagara Falls, New York 
Chlorine, caustic soda, hydrogen, potassium 
hydroxide, sodium chlorite, sodium methylate, 
sodium hypochlorite 

Ontario, California 
Conductive inks, coatings 

Palisades Park, New Ja:sey 
Filming agents, liquid toners, plating chemicals 

Redmond, Washington 
Rocket engines, gas generators, electronic 
subsystems for aircraft and ships 

Rochester, New Yorit 
Specialty chemicals and intermediates, biocides 

Rolling Meadows, Illinois 
Photographic chemical systems 

San Leandio, California 
Pulsed-power equipment and services, radiation 
simulators, ordnance components 

Seward, Illinois 
Electronic chemicals, delivery systems 

Shreveport, Louisiana 
Sulfuric acid 

South Charleston, West Virginia 
Chloroisocyanurates, cyamuic acid 

Tempe, Arizona 
Specialty etchants 

Wadswordi, Ohio 
Ordnance components 

Waterbury, Connecticut 
Copper foil, thin-gauge copper alloys and stainless 
steel, custom conversion rolling 

©1990 Dataquest Incorporated SCA 
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Olin Corporation 

SUBSIDIARIES 

North America 

Bridgeport Brass Corp. (United States) 
General Defense Corp. (United States) 
Hi-Pure Chemicals Inc. (United States) 
Olin Fabricated Metal Products Inc. (United States) 
Olin Financial Services Inc. (United States) 
Olin Hunt Specialty Products Inc. (United States) 
Olin Specialty Metals Group (United States) 
Olin Technology Inc. (United States) 
Pacific Electro Dynamics Inc. (United States) 
Physics International Inc. (United States) 
Rocket Research Co. (United States) 

Europe 

Olin S.p.A. (Italy) 

Asia/Pacific 

Olin Australia Ltd. (Australia) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1989 

Asahi Glass 
Olin and Asahi Glass formed Asahi-Olin Amoica 
to make urediane materials principally for automo
tive applications. Asahi-Olin was founded in Japan 
in 1974 to supply automakers, and the new US 
company will siqiply Japanese companies in the 
United States. 

1988 

General Defense 
Olin acquired General Defense for approximately 
$104 million. General Defense markets large-
caliber ammunition and artillery projectiles. 

Bridgeport Brass 
Olin acquired Bridgeport Brass, a producer of 
copper and copper alloy products, including rod 
and tube. 

KEY OFTICERS 

John W. Johnstone 
Chairman, president and chief executive officer 

Donald W. Griffin 
Executive vice presidoit 

Robert L. Yohe 
Executive vice president 

Joseph M. Gaffney 
Senior vice president. Planning and Development 

Edward Pollack 
Senior vice president 

C. Robert 'Dilly 
Senior vice president and chief financial officer 

Michael E. Campbell 
Vice president. Human Resources 

Irving Chain 
'^ce president and chief scientist 

PRINCIPAL INVESTORS 

MERGERS AND ACQUISITIONS Connecticut National—16.8 percent 
Boatmen's Bankshares Inc.—^7.1 percent 

1989 

Indy Electronics 
Olin acquired majority ownoship (55 percent) in 
Indy Electronics, a major contract assembler of ICs 
and microelectronic packages. Olin had previously 
had a 45 percent stake in Indy Electronics. 

FOUNDERS 

Information is not available. 
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Olin Corporation 

Table 3 
Comprehensive Financial Statement 
Fisc^ Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Balance Sheet 1985 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

$695.2 
47.9 

324.3 
-

267.0 
56.0 

$718.0 
$185.0 

$1,598.2 

$391.0 
$354.0 
$166.0 

$911.0 

$686.0 
-

24,0 
93.0 

569.0 

$1,597.0 

1985 

$1,760.0 
1,634.0 

126.0 
$1,389.0 

$54.0 
$252.0 
$154.0 

($282.0) 
(16.02) 
(32.60) 

($165.0) 
23.0 

$601.0 
9.0 

321.0 
-

264.0 
7.0 

$720.0 
$224.0 

$1,545.0 

$391.0 
$375.0 
$125.0 

$891.0 

$654.0 
-

21.0 
123.0 
510.0 

$1,545.0 

1986 

$1,732.0 
1,628.0 

104.0 
$1,318.0 

$56.0 
$252.0 
$128.0 
$115.0 

6.64 
34.80 
$75.0 
22.4 

$680.0 
34.0 

362.0 
-

273.0 
11.0 

$727.0 
$278.0 

$1,685.0 

$404.0 
$392.0 
$189.0 

$985.0 

$700.0 
-

22.0 
204.0 
474.0 

$1,685.0 

1987 

$1,930.0 
1,790.0 

140.0 
$1,455.0 

$62.0 
$264.0 
$115.0 
$127.0 

6.58 
38.60 
$78.0 
23.1 

$801.0 
25.0 

437.0 
-

311.0 
28.0 

$801.0 
$338.0 

$1,940.0 

$617.0 
$474.0 
$166.0 

$1,257.0 

$683.0 
-

20.0 
193.0 
470.0 

$1,940.0 

1988 

$2,308.0 
2,076.0 

232.0 
$1,781.0 

$58.0 
$289.0 
$147.0 
$151.0 

6,54 
35.10 
$98.0 
2L1 

$790.0 
12.0 

453.0 
-

296.0 
29.0 

$781.0 
$333.0 

$1,904.0 

$585.0 
$501.0 
$153.0 

$1,239.0 

$665.0 
. 

19.0 
178.0 
468.0 

$1,904.0 

1989 

$2,509.0 
2,328.0 

181.0 
$1,929.0 

$66.0 
$287.0 
$142.0 
$192.0 

7.65 
35.40 

$124.0 
20.0 

Per Share Data 
Earnings 
Dividend 
Book Value 

($8.28) 
$1.50 

$29.83 

$3.36 
$1,52 

$29,20 

$3.38 
$1.60 

$30,30 

$4.63 
$1,70 

$32,37 

$6,02 
$1,95 

$33,25 
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Olin Corporation 

Table 3 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

1.78 
1.10 

104.66 
57.00 

132.80 

-
-

(9.38) 

3.07 
8.75 

14.900 
$118.12 

9.64 

1986 

1.54 
0.86 

110.09 
59.79 

136.24 

4.77 
11.19 
4.33 

3.23 
7.39 

13.200 
$131.21 

8.28 

1987 

1.68 
1.01 

103.86 
57.71 

140.71 

4.83 
11.52 
4.04 

3.21 
5.96 

14,100 
$136.88 

6.82 

1988 

1.30 
0.79 

117.28 
90.34 

184.04 

5.41 
14.17 
4.25 

2.51 
6.37 

16,400 
$140.73 

7.58 

1989 

1.35 
0.84 

117.44 
87.97 

186.32 

6.45 
18.40 
4.94 

2.63 
5.66 

15,400 
$162.92 

7.46 

Source: Olin Cdpoiation 
Annual Repoits and Fonns 10-K 
Dataqnest (1990) 
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Company Backgrounder by Dataquest 

Osaka Titanium Co. 
1, Higashi-Hamacho 

Amagasaki City, Hyogo, Japan 
Telephone: 06-411-1121 

Fax: 06-413-3435 
Telex: 64510 

Dun's Number: 69-087-8475 
Date Founded: 1950 

FILE CORY 
Do Not Rennove 

CORPORATE STRATEGIC DffiECTION 

Osaka Titanium Co. is the world's largest manufac
turer of metallic titanium and one of Japan's top 
producers of semiconductor silicon. The Company is 
a member of die Sumitomo Metal Industries Group. 
Osaka has established itself in the United States by 
absorbing US Semiconductor Corporation, an epitax
ial wafer maker, in 1987. 

Revenue for year ended March 1990 was ¥6.1 biUion 
(US$421.7 million). This is a 21.3 percent increase 
over the previous year's figure of ¥50.0 billion 
(US$347.6 million). (Percentage changes refer only to 
¥ amoimts; US$ percentage changes will differ 
because of fluctuations in Dataquest exchange rates.) 
Net income was posted as a decrease of 38.S percent 
at year ended March 1990 to ¥2.0 billion (US$13.7 
million) from ¥3.2 billion (US$22.3 million) in die 
previous year. 

R&D e}̂ )eaiditure totaled ¥705 million (US$4.9 mil
lion) for year ended March, 1990. Capital expenditure 
totaled ¥3.2 billion (US$22.7 million) for the same 
period and is expected to increase to ¥4.4 billion 
(US$30.9 million) by year ending March 1991. The 
Company had 762 en^loyees as of fiscal year ended 
March 1990. 

aircraft manufacturers. Sponge titamum also is used 
in seawater desalination plants. Profits are expected to 
rise, offsetting lowered sales resulting from silicon 
production cuts. 

Metallic titanium is responsible for 28 percent of total 
revenue for year ended March 1990; semiconductor 
silicon is responsible for the remaining 72 percent 
The Company exports approximately 20 percent of its 
products. 

Further Information 

For further information about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 

1990 SALES OFFICE LOCATIONS 

Information is not available. 

No financial analjrsis is included in this backgrounder 
because financial information was unavailable. 

MANUFACTURING LOCATIONS 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Sponge titanium is currendy in capacity production 
due to increased demand from US and European civil 

North America 

Cincinnati Semiconductor, Inc., United States 
Wafer production 

OTC Semiconductor Corporation, United States 
Wafer production 
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Osaka Titanium Co. 

US Semiconductor Corporation, United States 
Wafer production 

Asia/Pacific 

Hjrushu Electronic Mstai. f I 
Silicon wafer processings^ 

Kyushu Denshi Kinzoku 
Production of sihcon wafers for 4Mb chips 

MERGERS AND ACQUISITIONS 

1987 

US Semiconductor 
Osaka Titanium purchased US Semiconductor to 
help launch itself in the United States. 

SUBSIDIARIES KEY OFMCERS 

North America 

Cincinnati Semiconductor, Inc. (United States) 
o r e Semiconductor Corporation (United States) 
US Semiconductor Corporation (United States) 

Hiroshi Kojima 
Chairman of the board 

Shigeni Tamamoto 
President 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Toho Titanium Co. and Showa Denko KK 
Osaka Titanium, joined by Toho Titanium and 
Showa Denko, plan to build a pilot plant with a 
1,000-metric-ton annual capacity on the 
Company's premises in Amagasaki, Japan, in 
1992. 

PRINCIPAL INVESTORS 

Information is not available. 

FOUNDERS 

Information is not available. 

©1990 Dataquest Ihcotporated SCA 
0008955 



Company Backgrounder by Dataquest 

Shin-Etsu Chemical Co., Ltd. 
6-1, Ohtemachi, 2-chome 
Chiyoda-ku, Tokyo, Japan 
Telephone: (03) 246-5111 

Fax: (03) 246-5350 
Dun's Number: Not Available 

Date Founded: 1926 

FILE COPY 
U r^. r 'e 

CORPORATE STRATEGIC DIRECTION This backgrounder includes no financial information. 

Established in 1926, Shin-Etsu Chemical Co., Ltd., 
specializes in the development and production of 
specialty chemicals and high-tech materials. The 
Company offers an extensive array of products 
including silicones, high-purity semiconductor 
silicon, synthetic quartz, polyvinyl chloride (PVQ, 
cellulose derivatives, rare earth materials and 
products, and oxidized single crystals. 

Shin-Etsu's consolidated revenue was ¥403,436 mil
lion (US$3,145.7 milUon) in the period ended March 
31, 1989, compared with revenue of ¥298,447 miUion 
(US$2,162.2 million) for fiscal year ended March 31, 
1988. Fiscal year 1988 was onfy tesa. monlfas Icoig 
due to a change in the account settlement date. Con
solidated net income totaled ¥27,894 million 
(US$217.5 million) in fiscal 1989. 

Shin-Etsu's five divisions are plastics, organic and 
inorganic chemicals, electronics materials, fertilizes 
and foroaUoys, and international opetations. Plastics 
and electronics materials were the largest revenue 
contributors, responsible for 45.3 and 35.4 percent of 
revenue, respectively. Organic and inorganic chemi
cals represented 9.3 percent of sales, international 
operations 6.0 percent, and fertilizers and ferroalloys 
4.0 percent 

R&D costs for the year ended March 31, 1989, and 
for the ten-month period ended March 31,1988, were 
respectively ¥18,094 million (US$141.1 million) and 
¥14,656 million (US$106.2 million). Capital 
expenditure for fiscal 1989 was ¥25,241 million 
(US$196.8 million). The Company employs 3,420 
people worldwide. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Semiconductors 

Shin-Etsu Handotai (also known as SEH) is the 
largest silicon and epitaxial wafer company in the 
world. The company was formed as a joint venture 
between Shin-Etsu Chemical and Dow Coming in 
1967. In 1979, Shin-Etsu Chemical acquired fuU 
ownership of Shin-Etsu Handotai. Shin-Etsu 
Handotai's subsidiaries and affiliates include SEH 
America, SEH Europe, and SEH Malaysia. SEH's 
world headquarters are in Tokyo, and its R&D centers 
are in Isobe, Japan, and Vancouver, Washington. In 
addition to sihcon products, SEH manufactures gal-
Uum arsenide and gallium phosphide through a joint 
venture with Furukawa Mining known as Iwaki 
Handotai. Like several of the major silicon merchant 
con^anies, Shin-Etsu Handotai's silicon manufactur
ing is vertically integrated, from polysilicon to 
polished wafers. 

Further Liformation 

For further information about Shin-Etsu Chemical, 
please contact the appropriate Dataquest industry 
service. 

1989 SALES OFFICE LOCATIONS 

Information is not available. 
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Shin-Etsu Chemical Co., Ltd. 't 
MANUFACTURING LOCATIONS 

Information is not available. 

SUBSIDIARIES 

ing compound (EMC). EMC is used as a sealing 
material in semiconductor manufacturing. 

Admatechs 
Admatechs has been formed by Toyota Motor (55 
percent), Shin-Etsu Chemical (25 percent), and 
Shin-Etsu Quartz (20 percent) to build a ceramic 
powder plant at Shin-Etsu's Maoetsu, Japan, com
plex. 

North America 

Shin-Etsu Silicones of America, Inc. (United States) 
Shin-Etsu Technical Services Inc. (United States) 
Shintech Incorporated (United States) 
SM Yttrium Canada Ltd. (Canada) 

MERGERS AND ACQUISITIONS 

1990 

Europe 

Companhia Industrial de Resinas Sinteticas S.A.R.L. 
(ORES) (Portugal) 

MicroSci 
MicroSci was formed in Delaware from Shin-Etsu 
Chemical's purchase of Huls America's micro-
electrochemical divisioiL 

AsialPacific 

Kashima Vinyl Chloride Monomer Co., Ltd. (Japan) 
Nagano Electronics Industrial Co., Ltd. (Japan) 
Naoetsu Electronics Co., Ltd. (Japan) 
Nissin Chemical Industry Co., Ltd. (Japan) 
Shinano Electric Refining Co., Ltd. (Japan) 
Shin-Etsu Engineering Co., Lbi. (Japan) 
Shin-Etsu Film Co., Ltd. (Japan) 
Shin-Etsu Handotai Co., Ltd. (Japan) 
Shin-Etsu Kasei Co., Ltd. (Japan) 
Shin-Etsu (Malaysia) SdiL Bhd. (Malaysia) 
Shin-Etsu Metallurgical Co., Ltd. (J^an) 
Shin-Etsu Polymer Co., Ltd. (Japan) 
Shin-Etsu Quartz Products Co., Ltd. (Jj^an) 
Shin-Etsu Silicone Korea Co., Ltd. (South Korea) 
Shin-Etsu Silicone Taiwan Co., Ltd. (Taiwan) 
Shin-Etsu \ ^ y l Acetates Co., Ltd. (Japan) 
Shinken Sangyo Co., Ltd. (Japan) 
Shinyo Home-Services Co., Ltd. (Japan) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

Ciba-Geigy 
Shin-Etsu Chemical has supplied Ciba-Geigy with 
technology for the production of epoxy resin mold-

KEY OFFICERS 

Yutaro Kosaka 
President 

Chihiro Kanagawa 
Executive vice president 

Katsurao Fujita 
Executive vice president 

Fumio Wakasugi 
Senior managing director 

Taro Si^awara 
Senior managing director 

Masami Hashimoto 
Senior managing director 

Shunichi Koyanagi 
Senior managing director 

Tadashi Wada 
Senior managing director 

Katsuro Miyasaka 
Senior managing director 
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Shin-Etsu Chemical Co., Ltd. 

PRINCIPAL INVESTORS FOUNDERS 

Nippon Life Insurance Company 
The Long-Term Credit Bank of Japan, Ltd. 
The Mitsubishi Bank, Ltd. 
The Mitsubishi Trust and Banking Corp. 
The Toyo Trust and Banking Ltd. 

Information is not available. 
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Company Backgrounder by Dataquest 

Silicon Valley Group, Inc. 
541 E. Trimble Road 

Sai\ Jose, California 95131 
Telephone: (408) 432-9300 

Fax: (408) 432-8629 
Dun's Number: 08-291-0233 

Date Founded: 1977 

CORPORATE STRATEGIC DIRECTION 

Silicon Valley Group, Inc. (SVG), designs, manufac
tures, and markets semiconductor production process
ing equipment used in the fabrication of integrated 
circuits. Founded in 1977 as a manufacturer of pho
toresist track systems and components, the Company 
has expanded its operations dirough internal develop
ment and acquisitioiL 

SVG expanded into the chemical vapor deposition 
(CVD) market in 1986 by developing a vertical 
thermal reactor. In 1987, SVG acquired Anicon, a 
manufacturer of nontube CVD equipment In Decem
ber 1988, SVG farther expanded its product offerings 
through the acquisition of Thermco Systems. The 
Thermco acquisition resulted in SVG's more than 
doubling its previous sales volume and has provided 
the Company with significant expansion of its 
customer base in the oxidation, diffusion, and 
low-pressure CVD (LPCVD) processing equipment 
market 

All SVG divisions operate as independent profit 
centers, complete with operations to support product 
development, manufacturing, marketing, and sales. 
The Track Systems Division is focused on the 
photolithography processing equipment market; the 
Thermco Systems Division ojffers oxidation, diffu
sion, and LPCVD processing systems. SVG Lithogra
phy Systems, Inc. (SVGL), acquired in May 1990 
when SVG acquired a controlling equity position in 
P^kin-Ehner Corporation's optical lithography imit 
in \N^ton, Coimecticut, provides the Company with 
the leading-edge technology in the photolithography 
equipment market dirough Peridn-Ehner's step-and-
scan lithography tools. 

SVG markets and sells its products as part of new 
wafer fabrication lines and in cormection with the 
expansion and upgrading of existing fabrication lines. 

SVG's major customers include IBM, Intel, Motorola, 
Philips AG, Samsung Electronics, SGS-Thonq)son, 
and Texas Distruments. Dataquest ranks SVG as the 
tentibi largest manufacturer of semiconductor wafer 
fab equipment in 1989, based on estimated equipment 
sales of $127 million* worldwide. 

Total revenue increased by 168 percent to 
$131.0 million in fiscal 1989 £rom $9.0 million in 
fiscal 1988. Net income increased 116 percent to 
$9.6 million in fiscal 1989 from $4.4 million in fiscal 
1988. Domestic sales represented approximately 
59 percent of sales for the year. The foreign sales 
figure of 41 percent was up from 32 percent in the 
previous year. 

R&D expenditure totaled $15.2 million in fiscal 1989, 
representing 11.6 percent of revenue. Capital spend
ing totaled $1.8 million in fiscal 1989, or 1.4 percent 
of revenue. Silicon Valley Group employs 1,500 peo
ple worldwide (including SVGL employees). 

More detailed ioformation is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution channel. 
Table 4, a comprehensive financial statement, is at the 
end of diis backgrounder. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Track Systems Division 

SVG's Track Systems Division designs, manufac
tures, markets, and services processing equipment 
that performs the wafer cleaning, adhesion promotion, 

*A11 dollar amounts aie in US dollars. 
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Silicon Valley Group, Inc. 

coating, developing, and baking steps in the pho
tolithographic stage of semiconductor production. 
The division's products include photolithography 
processing systems, wafer cleaning systems, and 
lithography automation systems. 

All of the Track Systems Division's products are 
available in fully automated, cassette-to-cassette con
figurations. The products can be configured as stan
dalone processing stations or as in-line integrated 
manufacturing systems that incorporate a selected 
assortment of the photolithography processing 
products offered by SVG. The equipment is modular 
in design to allow mai^ different system combina
tions and individual product replacements or addi
tions to existing fabrication operations. 

SVG offers four product lines of photolithography 
processing equipment: the 8800 Series, the 8600 
Series, the 8100 Series, and the new 90 Series, which 
was introduced in May 1990. 

Thermco Systems Division 

SVG's Thermco Systems Division designs, manufac
tures, and markets LPCVD and oxidation/diffusion 
processing equipment. These products include 
horizontal thermal systems, the Company's Vertical 
Thermal Reactor (VTR), the Anicon Cross Flow 
Reactor, and LPCVD systems. 

The horizontal thermal systems include furnaces, 
systems for LPCVD, systems for high-temperature 
processing, automated load stations, lab furnaces, 
boatloaders, multiaccess elevators, wafer transfer 
stations, cassette managers, and host computer 
interfaces and software. 

SVG Lithography Systems, Inc. (SVGL) 

SVGL offers the Micrascan generation of systems, 
originally developed by Perkin-Ehner's optical Uthog-
raphy unit and introduced in 1989. Micrascan merges 
the optical advantages of scanning aligner technology 
with the registration advantages of step-and-repeat 
technology. SVGL believes the result to be a system 
capable of delivering higih-resolution, local alignment 
and leveling while maintaining high throughput, large 
image field size, and low distortion. 

SVGL products include the Micrascan step-and-scan 
system, the Micrascan projection aligner, and X-ray 
step-and-repeat systems. 

Further Information 

For more information about tiie Company's business 
segments, please contact the appropriate Dataquest 
industry service. 
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Silicon Vali^ Group, Inc. 

Table 1 
Five-Year Corporate Highlights 
(Thousands of US Dollars) 

1985 1986 1987* 1988* 1989* 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

36,864.0 

0 
0 

$4,660.0 
12.64 

$27,842.0 
(24.47) 

$1,914.0 
6.87 

$4,686.0 
16.83 

$39,300.0 
41.15 

$625.0 
1.59 

$5,808.0 
14.78 

$48,969.0 
24.60 

$1,740.0 
3.55 

$7,006.0 
14.31 

$131,080.0 
167.68 

$1,837.0 
1.40 

$15,177.0 
11.58 

Number of Employees 
Revenue ($K)/Employee 

297 268 344 382 932 
$12,412.12 $10,388.81 $11,424.42 $12,819.11 $14,064.38 

Net Income 
Percent Change 

$5,734.0 $2,646.0 
(53.85) 

$3,148.0 
18.97 

K440.0 
41.04 

$9,612.0 
116.49 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$18,940.00 
$1,483.00 

$35,455.00 
$2,527.00 

$37,421.00 
$2,828.00 

$39,264.00 
$2,774.00 

*Figi]ies for 1987 tbTODgh 1989 have been restated to reflect acquisitions. 

Table 2 
Revenue by Gei^raphic Region (Percent) 

Source: Silicon Valley Group, Inc. 
Annual Repoits and Forms 10-K 
Dataquest (1990) 

Region 1985 1986 1987 1988 1989 

North America 
International 

Europe 
Asia/Pacific 
ROW 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

63.00 
37.00 
21.00 
7.00 
9.00 

68.00 
32.00 
17.00 
10.00 
5.00 

59.00 
41.00 
18.00 
22.00 

1.00 

NA = Not available 

Table 3 
Revenue by Distribution Channel (Percent) 

Somce: Siliccm Valley Gtoi^, Inc. 
Ammal Repoits and Foims 10-K 
Dataquest (1990) 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

Distributors 
Manufacturers' Representatives 

80.00 
20.00 
10.00 
10.00 

80.00 
20.00 
10.00 
10.00 

Source: Dataquest (1990) 
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Silicon Valley Group, Inc. 

1990 SALES OFMCE LOCATIONS 

SVG Lithography SA.R.L. (France) 
Thennco Products GmbH (Germany) 
Thermco Semiconductor Equipment Ltd. (England) 

North America—18 
Europe—14 
Asia/Pacific—9 
ROW—2 

AsialPacific 

Silicon Valley Group K.K. (Japan) 
SVG Lithography (Japan) 
Thermco Systems (Far East) Ltd. (Hong Kong) 

MANUFACTURING LOCATIONS 

North America 

Track Systems Division—San Jose, California 
Manufacturing activities include photoresist 
processing equipment; brush scrubbers; 
high-pressure cleaners; vacutim bake vapor prime; 
chUl plates; coaters; developers; interfaces to 
steppers, etchers, inspection systems, and host 
computers; hotplate ovens; and multiple hotplate 
ovens. 

Thermco Systems Division—Orange and San Jose, 
California 
Manufacturing activities include horizontal thermal 
systems, the Vertical Thermal Reactor (VTR), and 
CVD systems. 

SVG Lithography Systems—Wilton, Connecticut 
Manufacturing activities include step-and-scan 
lithography equipment, projection aligners, and 
X-ray step-and-repeat systems. 

ALLIANCES, JOINT VENTURES, 
LICENSING AGREEMENTS 

Information is not available. 

AND 

SUBSIDIARIES 

MERGERS AND ACQUISITIONS 

7990 

Perkin-Elmer Corporation 
SVG acquired a controlling interest in Perkin-
Ehner Corporation's Optical Lithography Opera
tion in a complex deal worth $40 million. The new 
company, known as SVG Lithography Systems, 
Inc. (SVGL), win run the operation; ^proximately 
two-thirds of its stock will be owned by SVG. 

1988 

Thennco Systems 
Silicon Valley Group acquired Thermco Systems, a 
manufacturer of oxidation/diffusion furnaces and 
LPCVD systems, for approximately $22.7 million. 

North America 

Silicon Valley (Jroup International Inc. (United 
States) 

SVG International Service (United States) 
SVG Lithography Systems, Inc. (United States) 
Thermco Systems Inc. (United States) 

1987 

Anicon 
SVG acquired Anicon, a manufacturer of CVD 
equipment, for $6.9 million. 

Europe 

SVG Europe Ltd. (England) 
SVG France SA.R.L. (France) 
SVG Halbleiter Anlagen GmbH (Germany) 
SVG Lithography Europe B.V. (Netherlands) 
SVG Lithography GmbH (Germany) 

KEY OFFICERS 

Gerald M. Starek 
Chairman of the board 

Papken S. Der Torossian 
President and chief executive officer 
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Silicon Valley Group, Inc. 

Vahe A. Sarkissian 
President and chief executive officer, SVG Lithog
raphy Systems, and vice president, Silicon Valley 
Group 

Nicholas E. Miller 
President, Thennco Systems Division, and vice 
president, Silicon VaUey Group 

H. F. Ken Machado 
President, Track Systems Division, and vice presi
dent, Silicon VaUey Group 

Patrick O'Conner 
Vice president. Corporate Planning 

Russell G. Weinstock 
\^ce president. Finance, and diief financial officer 

Charles Desmond 
Vice president. Corporate Sales 

PRINCIPAL INVESTORS 

Prudential Insurance Co. of America—7.9 pecceat 
Brinson Partners— 7̂.7 percent 

FOUNDERS 

Information is not available. 
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Silicon Valley Group, Inc. 

Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending September 
(Thousands of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital Expense 
Pretax Income 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Income 
Shares Outstanding, Thousands 

Per Share Data 
Earnings 
Dividend 
Book Value 

1985 

$36,698.0 
23,637.0 

5,629.0 
0 

6,855.0 
577.0 

$1,750.0 
$233.0 

$38,681.0 

$3,938.0 
0 

$364.0 

$4,302.0 

$34,380.3 
15,748.7 

0 
18,631.6 

$38,682.3 

1985 

$36,864.0 
NA 
NA 

$15,130.0 
$4,660.0 
$7,945.0 

NA 
$10,823.0 

29.36 
47.00 

$5,734.0 
8,764.0 

$0.65 
0 

$3.92 

1986 

$38,677.9 
1,636.4 

24,018.7 
6,619.2 
5,980.8 

422.8 
$3,171.8 

$262.8 

$42,112.5 

$4,319.4 
0 

$408.1 

$4,727.5 

$37,385.0 
16,107.1 

0 
21,277.9 

$42,112.5 

1986 

$27,842.0 
NA 
NA 

$12,378.0 
$4,686.0 
$8,036.0 
$1,914.0 
$4,739.0 

17.02 
44.20 

$2,646.0 
8,876.0 

$0.30 
0 

$4.21 

1987* 

$46,165.0 
3,209.0 
9,730.0 

26,259.0 
6,243.0 

724.0 
$4,942.0 
$3,636.0 

$54,743.0 

$8,901.0 
$544.0 

$1,018.0 

$10,463.0 

$44,280.0 
19,854.0 

0 
24,426.0 

$54,743.0 

1987* 

$39,300.0 
24,759.0 
14,541.0 

$18,160.0 
$5,808.0 

$11,813.0 
$625.0 

$533 .0 
13.47 
40.50 

$3,148.0 
9,892,0 

$0.32 
0 

$4.48 

1988* 

$51,504.0 
13,127.0 
12,794.0 
14,384.0 
9,140.0 
2,059.0 

$5,027.0 
$3,221.0 

$59,752.0 

$8,912.0 
$169.0 

$1,154.0 

$10,235.0 

$49,517.0 
20,651.0 

0 
28,866.0 

$59,752.0 

1988* 

$48,969.0 
33,299.0 
15,670.0 

$22,169.0 
$7,006.0 

$14,877.0 
$1,740.0 
$6,628.0 

13.54 
33.00 

$4,440.0 
9,879.0 

$0.45 
0 

$5.01 

1989* 

$66,886.0 
10,396.0 
29,370.0 

1,400.0 
21,592.0 
4,128.0 

$7,860.0 
$10,165.0 

$84,911.0 

$22,687.0 
0 

$1,632.0 

$24,319.0 

$60,592.0 
24,328.0 
(2,214.0) 
38,478.0 

$84,911.0 

1989* 

$131,080.0 
77,337.0 
53,743.0 

$71,546.0 
$15,177.0 
$28,951.0 

$1,837.0 
$15,758.0 

12.02 
39.00 

$9,612.0 
10,196.0 

$0.94 
0 

$5.94 
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Silicon Valley Group, Inc. 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending September 
(Thousands of US DoUars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Current (Tbmes) 
Quick (Times) 
Fixed Assets/Equity (%) 
Cuirent Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
^nployees 
Revenue ($K)/Employee 
Capital Spending % of Assets 

1985 

9.32 
7.58 
5.09 

11.45 
12.51 

-
-

15.55 

12.64 
0 

297 
$12,412.12 

0 

1986 

8.95 
7.57 
8.48 

11.55 
12.65 

6.55 
7.37 
9.50 

16.83 
6.87 
268 

$10,388.81 
4.54 

1987* 

5.19 
4.49 

11.16 
20.10 
23.63 

6.50 
7.71 
8.01 

14.78 
1.59 
344 

$11,424.42 
1.14 

1988* 

5.78 
4.75 

10.15 
18.00 
20.67 

7.76 
9.47 
9.07 

14.31 
3.55 
382 

$12,819.11 
2.91 

1989* 

2.95 
2.00 

12.97 
37.44 
40.14 

13.29 
17.46 
7.33 

11.58 
1.40 
932 

$14,064.38 
2.16 

*Hgutes for 1987 flnongh 1989 have been restated to reflect acquisitioiis. Source: Silicon Valley Cnxqi, Inc. 
NA = Not available Annual Repmts and Fotms 10-K 

Dataqoest (1990) 
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Company Backgrounder by Dataquest 

Tokyo Electron Ltd. 
2-30-7, Sumiyoshi-cho 

Fuchu City, Tokyo, Japan 
Telephone: 0423-33-8111 

Fax: 0423-33-8480 
Telex: 2832475 

Dun's Number: 69-054-9777 
Date Founded: 1963 

CORPORATE STRATEGIC DIRECTION 

Tokyo Electron Ltd. (TEL) was founded in 1963 as 
an electronic products distributor. Currently, TEL 
manufactures semiconductor manufacturing equip
ment and measuring instruments as well as pursuing 
its original trade. Sales for fiscal year ended Septem
ber 1990 grew rapidly, led by semiconductor 
manufacturing equipment. 

Due to tibe lack of complete financial information, 
no financial statements are included in this back
grounder. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

TEL has three divisions: Semiconductor Equipment, 
Con^uter Systems, and Electronic Parts and Compo
nents. The Company has formed strategic joint ven
tures in all three divisions that allow it to trade 
technologies and products. 

Revenue for year ended September 1990 totaled 
¥190.0 billion (US$1.3 billion), an increase of 
9.7 percent over the previous year's total of 
¥173.2 billion (US$1.4 billion). (Percentage changes 
refisr only to ¥ amounts; US$ percentage changes will 
differ because of fluctuations in Dataquest exchange 
rates.) Net income for year ended September 1990 
totaled ¥11.0 biUion (US$77.2 million), an increase of 
21.7 percent over the previous year's figure of 
¥9.0 billion (US$70.5 million). Sixty-five percent of 
sales were of semiconductor mani^ctunng equip
ment, 22 percent were of electronic conq>onents, and 
the remaining 13 percent were of computer systems. 
Tokyo Electron's export sales accounted for 52 per
cent of revenue for fiscal year ended September 1990. 

Semiconductor Equipment 

Because the introduction of highly integrated semi
conductors requires rapid technological progress, suc
cess depends on die timely introduction of advanced 
processing technology into the maiket The Compa
ny's strategy is to apply its skills as a trading enter
prise with an extensive information network to iden
tify the trends and seize the major portion of the 
market through the timely introduction of inter
national products. Secondly, the Company plans to 
improve products to meet user specifications and 
back them up with reliable after-sales service. 

Products in the Semiconductor Equipment division 
include photolithography/clean, doping/thermal 
processing, deposition, inspection/measurement/ 
repair, and test equipment produced with various 
manufacturers through joint ventures. 

R&D expenditure totaled ¥4.8 billion (US$33.7 mil
lion) for year ended September 1990, an increase of 
55 percent over the previous year's figure of 
¥3.1 bilhon (US$24.2 milUon). Capital expenditure 
for year ended September 1990 totaled ¥6.1 billion 
(US$42.8 million), an increase of nearly 30 percent 
over the previous year's figure of ¥4.7 billion 
(US$36.6 million). Tokyo Electron employed 
1,819 people the end of September 1990. 

Computer Systems 

TEL offers complete systems of factory automation 
equipment used in the design, production, and inspec
tion stages of semiconductor manufacturing, printed 
circuit boards, and machinery/equipment Products in 
the Computer Systems Division include mechanical 
CAE/CAD/CAM/CAT systems, specified apphcation 

SCA. 
0008979 ©1990 Dataquest Incorporated 



Tokyo Electron Ltd. 

equipment, scientific and technical computers, and 
electrical CAE/CAD/CAM/CAT systems. 

Electronic Parts and Components 

Products in the Electronic Parts and Components 
Division include semiconductors, integrated circuits, 
discrete devices, and electronic components such as 
connectors, IC sockets, and switching power supplies. 

Manufacturers of the mentioned electronic compo
nents include Advanced Micro Devices, Fujitsu, 
Western Digital, Winchester Electronics, and VLSI 
Technology, to name a few. 

Further Information 

For further irformation about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 

SUBSIDIARIES 

North America 

TEL America Inc. (United States) 

Europe 

TEL Service Europe B.V. (Netherlands) 

« 
Asia/Pacific 

TEL Kyushu Ltd. (Japan) 
TEL Sagami Ltd. (Japan) 
TEL Tohoku Ltd, (Japan) 
TEL Tokyo Electron FE (Japan) 
TEL Yamanashi Ltd. (Japan) 

1990 SALES OFFICE LOCATIONS 

North America—1 
Europe—1 
Asia/Pacific—9 

MANUFACTURING LOCATIONS 

Asia/Pacific 

TEL Kyushu Ltd., Japan 
Semiconductor production equipment, including 
coaters/developers and LCD production equipment 

TEL Sagami Ltd., Japan 
Oxidation/diffusion fiunace systems and LP-CVD 
systems 

TEL Tohoku Ltd., Japan 
Various semiconductor equipment 

TEL Yamanashi Ltd., Japan 
Semiconductor production equipment including 
wafer probers, coater/developers, plasma-etching 
equipment, and ozone strip equipment 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

1990 

ITR Corporation 
TEL is marketing test equipment manufactured by 
ITR. The CXI-5400 is an automatic system for 
testing assembled surface-moimt technology 
(SMT)-type printed circuit boards. 

Ultra Network Technologies Inc. 
TEL will distribute Ultra Network Technologies 
networking systems to Fujitsu, which wiU support 
Ultra's gigabit-per-second network on its M-series 
mainfirames and VP-series superccmiputers. 

Structural Dynamics Research Corporation 
TEL began marketing I-DEAS Level V, an 
enhanced version of the I-DEAS CAE software, 
from Structural Dynamics Research. 

MERGERS AND ACQUISITIONS 

Information is not available. 
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KEY OFFICERS 

Tokuo Kubo 
Chaiiman of tbe board 

Toshio Kodaka 
President 

Noboru Fuse 
Seiuor managing director 

Zenju Kasama 
Senior managing director 

Akira Inoue 
Senior managing director 

PRINCIPAL INVESTORS 

Information is not available. 

FOUNDERS 

Infonnation is not available. 

SCA 
0008979 ©1990 Dataquest Incorporated 



Company Backgrounder by Dataquest 

Tokyo Ohka Kogyo Co., Ltd. 
1-403, Kosugi-cho, Nakahara-ku 

Kawasaki City, Kanagawa Prefecture, Japan 
Telephone: (044) 722-7181 

Fax: (044) 733-0398 
Dun's Number: Not Available 

Date Founded: 1940 

CORPORATE STRATEGIC DIRECTION 

Established in 1940, Tokyo Ohka Kogyo Co., Ltd., 
offers a wide range of products including electronics 
materials, chemical products, synthetics, pho-
topolymer printing plates, offset printing plates, and 
related processing equipment Tokyo Ohka's consoli
dated revenue was ¥43,914 million (US$342.4 mil
lion) for fiscal year ended March 31, 1989. 
Consolidated net income totaled ¥5,357 million 
(US$41.8 million) for fiscal 1989. Photoresists 
accounted for 35 percent of sales, chemical products 
28 percent, processing eqmpment 14 percent, printing 
materials 14 percent, and other products 9 percent 
Expenditure for R&D totaled ¥1,377 million 
(US$10.7 million) for fiscal 1989. 

of photoresists for use in printed circuit board (PCB) 
manufacturing and chemical milling applications. 

Further Information 

For further information about the Company's business 
segments, please contact the appropriate Dataquest 
industry service. 

1989 SALES OFFICE LOCATIONS 

Ihfonnation is not available. 

No financial statements are included in this 
backgrounder. 

MANUFACTURING LOCATIONS 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

In 1968, Tol^o Ohka developed the OMR81, die first 
negative semiconductor photoresist made in Japan. 
The Conq>any later developed the positive photoresist 
OFPR series, the electron-beam photoresist OEBR 
series for VLSI manufacturing, and the ODUR series 
for deep ultraviolet (UV) irradiation. Currently, 
Tokyo Ohka offers a full line of negative and positive 
photoresists for diverse applications. In addition to 
photoresists, &e Company provides developers, strip
pers, and rinsing solutions as well as processing 
equipment, which includes etching machines, ashing 
machines, and photoresist coating machines. Tokyo 
Ohka developed a fuUy automatic single-wafer 
processing plasma etching machine in 1977 and fol
lowed this with a full line of semiconductor process
ing equipment The Company also offers a wide array 

Asia/Pacific 

Kumagaya Obka Co., Ltd., Japan 
Chemicals 

Sudama Densbi Kogyo Co., Ltd., Ji^an 
Materials for the electronics industry 

Tokyo Aliunetal Kogyo Co., Ltd., Japan 
Hates for ofEset printing 

Yamanashi Fhotopoly Ohka Co., Ltd., Japan 
Photopolymer printing plates 

SUBSIDIARIES 

North America 

Ohka America, Inc. (Umted States) 
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Tokyo Ohka Kogyo Co., Ltd. 

Europe 

Ohka (XJK), Ltd. (United Kingdom) 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS 

Information is not available. 

PRINCIPAL INVESTORS 

Information is not available. 

FOUNDERS 

Information is not available. 

MERGERS AND ACQUISITIONS 

Information is not available. 

KEY OFFICERS 

Takeo Ito 
Chairman of the board of directors and president 

Dr. Hisashi Nakane 
Vice president 

Hatsuo Matsumoto 
Executive director 
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Union Carbide Corporation 
39 Old Ridgebury Road 

Danbury, Connecticut 06817-0001 
Telephone: (203) 794-6440 

Fax: (203) 794-2826 
Dun's Number: 00-128-9008 

Date Founded: 1917 

CORPORATE STRATEGIC DIRECTION 

Incorporated in 1917, Union Carbide Corporation is a 
worldwide leader in industrial technology and is one 
of the SO largest US industrial corporations. The 
Company designs, manufactures, and markets 
chemicals and plastics, industrial gases and related 
products, metals and carbons, batteries, home and 
automotive products, and specialty products. Union 
Carbide is divided into three specific business groups: 
Union Carbide Chemicals and Plastics Company Inc., 
representing 66 percent of total sales; Union Carbide 
Industrial Gases Inc., representing 25 percent of total 
sales; and UCAR Carbon Company, Inc., representing 
9 percent of total sales. Seventy-five percent of 
UCAR's business and 17 percent of Industrial Gases' 
business is dependent upon the steel industry. 

Total revenue for fiscal year 1989 grew 5.1 percent to 
$8.7 biUion*̂  from $8.3 billion in fiscal year 1988. 
Net income decreased 13.4 percent to $573.0 miUion 
for fiscal year 1989 fix>m $662.0 million for fiscal 
year 1988. Union Carbide onploys 45,987 people 
worldwide. 

total 2.0 percent, 1.9 percent, and 2.3 percent of total 
revenue. Sponsored primarily by Union Carbide, 
R&D activities are conducted to develop new 
products, processes, or services, and improve existing 
ones. The Chemicals and Plastics group has 
eight facilities within the United States and four inter
nationally. The Industrial Gases group has five 
domestic facilities and two internationally. The 
UCAR Carbon Company's R&D activities are carried 
on primarily in Parma, Ohio. 

More detailed information is available in Tables 1 
through 3, which appear after "Business Segment 
Strategic Direction" and present corporate highlights 
and revenue by region and distribution channel. 
Table 4, a comprehensive financial statement, is at the 
end of this backgrounder. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Union Carbide sales are produced principally through 
its direct sales force. Although domestic sales 
dominate the percentage of total revenue generated, 
intemational sales have slowly been increasing at a 
constant pace of 2 to 3 percent over the past five 
years. La fiscal year 1989, domestic sales accounted 
for 66.2 percent and international sales accounted for 
33.8 percent of total revenue. Europe represented 
12.0 percent and Latin America 11.0 percent of inter
national sales. Union Carbide is cunentiy focusing 
and building on trading and sales activities abroad. 

In fiscal years 1989, 1988, and 1987, Union Carbide 
respectively spent $181.0 million, $159.0 million, and 
$159.0 million on R&D. These figures respectively 

*AU dollar amounts ate US doUais. 

Chemicals and Plastics 

Union Carbide was one of the founders of the US 
petrochemical industry when it started to manufacture 
ethylene and other coproducts and derivatives. Since 
th^i. Union Carbide Chemicals and Plastics Com
pany Inc. has branched out into developing numerous 
other ch^nicals and plastics. It is the world's largest 
producer of ethylene oxide/glycol. Its UNIPOL proc
ess is the lowest-cost process for polyethylene 
production and is widely licensed throughout the 
world. Union Carbide is also the largest producer of 
oxygenated solvents in the United States and is tiie 
leader in oxo-alcohols process technology. Union 
Carbide produces die following product groups: ethy
lene oxide and derivatives, polyethylene, solvents and 
coatings materials, and other specialty chemicals. The 
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Union Carbide Corporation 

ethylene oxide and derivatives group consists of ethy
lene glycol for antifreeze, polyester fiber and PET 
resins, surfactants for detergents, ethanolamines, and 
ethyleneamines. This group also produces both high-
volume and specialty polyethylene resins for many 
plastic products: film and wrap, bags, pipes, contain
ers and drums, wire and cable insulation, and a 
variety of molded products. Solvents and coatings 
materials consist of alcohols, acetates, acrylates, 
latex, coatings resins, and glycol ethers. Other spe
cialty chemicals produced by Union Carbide are 
water-soluble polymers for personal care, sihcones, 
polyvinyl acetate for additives to plastics, UCON 
fluids for hydrauUc and heat transfer fluids and for 
lubricants, acrolein, and gluteraldehyde for biocide 
and custom intermediates. 

producers throughout the world. Numerous areas 
utilize industrial gases: chemicals, steel and 
aluminum production, electronics, food freeziag, rub
ber and plastic production, metalworking and weld
ing, medicine, oil and gas extraction, pulp and paper, 
glass production^ aerospace, and environmental 
cleanup. 

Carbon Products 

UCAR Carbon Company accoimts for the smallest 
portion of Union Carbide Corporation's business; 
however, within its field, UCAR is the world's largest 
producer of graphite electrodes and other carbon and 
graphite products for the basic metals industries. 

Industrial Gases 

Union Carbide Industrial Gases Inc. is the largest 
producer of oxygen, nitrogen, argon, hydrogen, 
helium, and specialty gases in the United States, 
Canada, and Brazil, as well as one of the three largest 

Further Information 

For more information on Union Carbide's business 
segments, please contact Dataquest's Semiconductor 
Equipment and Materials Service. 
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"Dable 1 
Five-Year Corporate Highlights (Millions of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

Number of Employees 
Revenue ($K)/EmpIoyee 

Net Income 
Percent Change 

$6,390.0 

$501.0 
7.84 

$181.0 
2.83 

52,117 
$122.61 

($581.0) 

$6,343.0 
(0.74) 

$524.0 
8.26 

$148.0 
2.33 

50,292 
$126.12 

$496.0 
185.37 

$6,914.0 
9.00 

$502.0 
7.26 

$159.0 
2.30 

43,119 
$160.35 

$232.0 
(53.23) 

$8,324.0 
20.39 

$671.0 
8.06 

$159.0 
1.91 

43,992 
$18922 

$662.0 
185.34 

$8,744.0 
5.05 

NA 
NA 

$181.0 
2.07 

45,987 
$190.14 

$573.0 
(13.44) 

1989 Calendar Year Ql Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$2,241.00 
$201.00 

$2,277.00 
$186.00 

$2,141.00 
$139.00 

$2,085.00 
$47.00 

NA s Not available Souce: Union Cartride Cmporalion 
Annnal Reports and Fomis 10-K 
Dataqnest (1990) 

Table 2 
Revenue by Geographic Region (Percent) 

Region 1985 1986 1987 1988 1989 

North America 
International 

Canada 
Europe 
Latin America 
Others 

73.41 
26.59 
4.90 

10.11 
7.45 
4.13 

71.81 
28.19 

3.80 
11.78 
8.18 
4.43 

69.11 
30.89 
4.30 

12.67 
9.23 
4.69 

69.17 
30.83 
5.15 

11.16 
9.33 
5.19 

66.25 
33.75 
5.30 

12.04 
10.99 
5.42 

Sonice: Union Caibide CofpoTati(» 
Annual Reports and Forms 10-K 
Dataqnest (1990) 

Table 3 
Revenue by Distribution Channel (Percent) 

Channel 1988 1989 

Direct Sales 
Indirect Sales 

100.00 
0 

100.00 
0 

Somce: Dataqnest (1990) 
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Union Carbide Corporation 

1990 SALES OFFICE LOCATIONS 

Infonnation is not available. 

MANUFACTURING LOCATIONS 

Chemical and Plastics Manufacturing 

North America 

Acushnet, Massachusetts 
Precision coating equipment 

Alsip, Illinois 
Latexes 

BensmviUe, Illinois 
Printed circuit chemicals 

Bound Brook, New Jersey 
Coatings resins, phenoUc resins, phenoxy resins, 
polyediylene conq>ounding, synthetic thickeners 

Qear Lake, Wisconsin 
Conformal coating services 

Cowansville, Quebec, Canada 
Polyethylene film 

Edison, New Jersey 
Lanolin derivatives 

Garland, Texas 
Latexes 

Hraidoson, Kentucky 
Dielectric fluid 

Indiani^lis, Indiana 
Coating and bonding systems 

Instimte, West '^rginia 
Carbowax polyethylene glycol, hydroxethyl 
cellulose, polyethyleneoxide, ketones, tergitol 
surfactants 

Mamaroneck, New York 
Lanolin derivatives 

Montreal East, Quebec, Canada 
Chemicals 

Moses Lake, Washington 
PolyaystaUine silicon 

Prentiss, Canada 
Ethylene oxide and glycol 

Seadrift, Texas 
Alkanolamines, ethylene oxide and glycol, glycol 
ethers, olefins, polyethylene, polypropylene, 
tergitol surfactants 

Sistersville, West "V^inia 
Antifoams and emulsions, organofunctional silanes 
and silicone surfactants, silicone fluids 

Somerset, New Jersey 
Latexes 

South Charleston, West Virginia 
Alkylalkanolamines, brake fluids, ketones, 
miscellaneous specialty products, niax polyols and 
catalysts, propylene ^ycol, coatings resins, ucon 
fluids 

Suimyvale, California 
Photoresists 

Taft (Star Plant), Louisiana 
Polyethylene 

Taft, Louisiana 
Acrolein and derivatives, acrylic monomers, 
ultraviolet curing equipment, alkylene amines, 
cycloaliphatic epoxides, ediylene oxide and glycol, 
glycol ethers, olefins 

Texas City, Texas 
Olefins, organic acids and esters, alcohols, tergitol 
surfactants, vinyl acetate, coatings resins 

Torrance, California 
Latexes 

lacker, Georgia 
Latexes 

Washougal, Washington 
Crystal products 

Europe 

Northhampton, United Kingdom 
Conformal coatings 

Solingen, Germany 
niotoresists 

Termoli, Italy 
Organofunctional silanes 

Wvoorde, Belgium 
Lanolin derivatives 

Asia/Pacific 

Ekala, Sri Lanka 
Latex 

Jakarta, Indonesia 
Latex 

Jurong, Singapore 
Latex 

Kowloon, Hong Kong 
Latex silicones 

Nontiiaburi, Thailand 
Latex 

Seoul, Soutii Korea 
Photoresists 

Seremban, Malaysia 
Latex, silicones 
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ROW 

Aratu, Brazil 
Hydioxyethyl cellulose 

BarranquiUa, Colombia 
Silicones 

Bayamon, Puerto Rico 
Latexes 

Buenos Aires, Argentina 
Silicones 

Cubatao, Brazil 
Polyethylene 

Guayaquil, Ecuador 
Latexes 

Sao Paulo, Brazil 
Silicones 

Industrial Gases Manufacturing 

Domestic facilities for the manufacturing of industrial 
gases are spread over 100 plants, some of which are 
located at customer facilities throughout the United 
States. The following are principal manufacturing 
facilities for products other dian oxygen, nitrogen, 
and argon. 

North America 

Bushton, Kansas 
Gaseous and liquid helium 

East Chicago, Indiana 
Specialty gases 

Fort Saskatchewan, Alberta, Canada 
Industrial gases 

Houston, Texas 
Specialized industrial services 

Indianapolis, Indiana 
Coatings service 

Kansas City, Missouri 
Coatings service 

Kearney, New Jersey 
Specialty gases 

Montreal, Quebec, Canada 
Industrial gases 

N^gara Falls, New York 
Gaseous and liquid hydrogen 

North Haven, Connecticut 
Coatings service 

Norwood, Massachusetts 
Membrane systems 

Oakville, Ontario, Canada 
Industrial gases 

Ontario, California 

Gaseous and liquid hydrogen 
Prentiss, Canada 

Industrial gases 
Samia, Ontario, Canada 

Industrial gases 
Sault Ste. Marie, Ontario, Canada 

Industrial gases 
Selkirk, Manitoba, Canada 

Industrial gases 
Tonawanda, New York 

Air separation equipment 
Torrance, California 

Specialty gases 
Tracy, Canada 

Industrial gases 
Ulysses, Kansas 

Gaseous and liquid heliimi 

Europe 

Antwerp, Belgium 
Industrial gases 

Biebesheim, Germany 
Industrial gases 

Creil, France 
Industrial gases 

Geneva, Switzerland 
Coatings service 

Gijon, Spain 
Industrial gases 

Navarro, Italy 
Coatings sovice 

Oevel, Belgium 
Industrial gases 

Ratigen, Gennany 
Coatings service 

Southam, United Kingdom 
Coatings service 

St Etienne, I^ance 
Coatings service 

Swindon, United Kingdom 
Coatings sovice 

Asia/Pacific 

Changwon City, South Korea 
Industrial gases and coatings service 

Giheugn, South Korea 
Industrial gases 

Kozuki-Cho, Ji^an 
Coatings service 

Okegawa, Japan 
Coatings service 
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ROW 

Brazil 

f 

Industrial gases, air separation equipment, welding, 
and related products 

Carbon Manufacturing 

North America 

Clarksburg, West Virginia 
Graphite specialties 

Clarksville, Tennessee 
Graphite electrodes 

Qeveland, Ohio 
Specialty inorganic materials 

Columbia, Tennessee 
Graphite electrodes 

Irving, California 
Graphite tooting 

Lawrencebuig, Tminessee 
Carbon and graphite products 

Niagara Falls, New York 
Calcined coal 

Robinson, lUinois 
Calcined petroleum coke 

Welland, Ontario, Canada 
Grq>hite electrodes 

Yabucoa, Puerto Rico 
Graphite elecbodes 

Europe 

Aigueblanche, I^ance 
Graphite electrodes 

Calais, France 
Graphite electrodes 

Caserta, Italy 
Graphite electrodes 

Fomo Allione, Italy 
Graphite electrodes 

Pamplona, Spain 
Gnqihite dectrodes 

Sheffield, United Kingdom 
Graphite electrodes and graphite products 

AsidPacific 

Kozuki-Cho, Japan 
Specialty inoiganic materials 

ROW 

Candeias, Brazil 
Carbon cathodes, graphite electrodes 

SUBSIDIARIES 

North America 

Union Carbide Canada Ltd. (Canada) 
Union Carbide Caribe Inc. (United States) 
Union Carbide Communications Co. Inc. (United 

States) 
Union Carbide Eastern Inc. (United States) 
Union Carbide Engineering and Hydrocarbons 

Service Co. Inc. (United States) 
Union Carbide Engineering and Technology Services 

(Africa and Middle East) Inc. (United States) 
Union Carbide Ediylene Oxide/Glycol Co. (United 

States) 
Union Carbide Europe Inc. (United States) 
Union Carbide Finance Corp. (United States) 
Union Carbide Foreign Sales Corp., Virgin Islands 

(United States) 
Union Carbide Grafito Inc. (United States) 
Union Carbide Imaging Systems Inc. (United States) 
Union Carbide Industrial Services Co. (United States) 
Union Carbide Inter-America Inc., Delaware (United 

States) 
Union Carbide Inter-America Inc., New Jersey 

(United States) 
Union Carbide International Capital Corp. (United 

States) 
Union Carbide International Sales Corp. (United 

States) 
Union Carbide Nfiddle East Ltd. (United States) 
Union Carbide Pan America Inc. (United States) 
Union Carbide Petrochemical International (PCS) 

Corp., Virgin Islands (United States) 
Union Carbide Polyolefins Development Co. Inc. 

(United States) 
Union Carbide Puerto Rico Inc. (Puoto Rico) 
Union Carbide Southern AMca (USA) Inc. (United 

States) 
Union Carbide Subsidiary C Inc. (United States) 
Union Carbide "Dirkey Inc. (United States) 

Europe 

Union Carbide 
Union Carbide 
Union Carbide 
Union Carbide 
Union Carbide 
Union Carbide 
Union Carbide 
Union Carbide 

Austria GmbH (Austria) 
Benelux N.V. (Belgium) 
Deutschland GmbH (Germany) 
France S.A. (France) 
Hellas Ltd. (Greece) 
Iberica S.A. (Spain) 
Italia S.p.A. (Italy) 
MS. S.p.A. (Italy) 
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Union Carbide Navarra S.A. (Spain) 
Union Carbide Norden AB (Sweden) 
Union Carbide Services Ltd. (United Kingdom) 
Union Carbide U.K. Ltd. (United Kingdom) 

AsialPacific 

Union Carbide Asia Ltd. (Hong Kong) 
Union Carbide Formosa Co. Ltd. (Taiwan) 
Union Carbide India Ltd. (India) 
Union Carbide Indonesia RT. (Indonesia) 
Union Carbide Japan K.K. (Japan) 
Union Carbide Korea Ltd. (South Korea) 
Union Carbide Pakistan Ltd. (Pakistan) 
Union Carbide Philippines (Far East) Inc. 

(Philippines) 
Union Carbide Services Eastern Ltd. (Hong Kong) 
Union Carbide Thailand Ltd. (Thailand) 

ROW 

Union Carbide Agricultural Products Ltd. 
(Zimbabwe) 

Union Carbide Argentina S.A.LC.S. (Argentina) 
Union Carbide Commercial Chile Ltda. (Chile) 
Union Carbide Commercial Nicaragua S.A. 

(Nicaragua) 
Union Carbide do Brasil Ltda. (Brazil) 
Union Carbide Land & Investment Ltd. (Zimbabwe) 
Union Carbide Management Services Ltd. 

(Zimbabwe) 
Unicm Carbide Mexicana S.A. (Mexico) 
Union Carbide Overseas Finance Corp. N.V. 

(Netherlands Antilles) 
Union Carbide Ranches Ltd. (Zimbabwe) 
Union Carbide South Africa Ltd. (Soudi Africa) 
Union Carbide Zimbabwe Ltd. (Zimbabwe) 

ALLIANCES, JOINT VENTURES, AND 
UCENSING AGREEMENTS 

1990 

Guardsman Products 
Guardsman Products was given the rights to 
develop, produce, and sell the UNICARB paint 
system from Union Carbide Chemicals and 
Plastics. 

Eiekeiroz do Nordeste Industrias Quimicas 
A joint venture calls for production of 80,000 
metric tons per year of butanol and 2-ethyIhexanol 
in BraziL 

1989 

Mitsubishi Petrochemical Company Limited 
Under the agreement, Mitsubishi acquired a license 
to construct a worldscale polypropylene plant 
using the UNIPOL PP technology jointly devel
oped by Union Carbide and Shell Chemicid. Union 
Carbide acquired an option to obtain a hcense and 
subhcensing rights for the use of Mitsubishi's 
family of high-activity polypropylene catalysts. 

Kanegafuchi Chemical Industry Co. 
A joint venture calls for the {nxxluction of sihcon 
polymer. 

Sekisui America 
Union Carbide and Sekisui America joindy formed 
Hexatec Polymers to make toner resins for North 
and South American markets. Hexatec Polymers 
will supply custom styrene-acryhc resins for toners 
used in copying machines arid laser printers. 

Ivax 
Union Carbide and Ivax jointly formed Baker 
Cummins Dermatologicals to manufacture and 
market dermatological products. 

ENIQ 
Union Carbide and ENIQ wiU construct an 
oxochemicals plant in Camacari, Brazil, to begin 
production of butanols and 2-ethylhexanol by 
1992. 

DNA Plant Technology 
Union Carbide and DNA Plant Technology joindy 
formed Agri-Diagnostics Associaticm to mmiufac-
ture and market on-site test kits to detect diseases, 
contaminants, and pollutants in agricultural areas. 

Wei T'o Associates 
Wei T'o licensed its paper-presovadon technology 
to Union Carbide. 

Schenectady Chemicals 
Union Carbide licensed its phenolic washed resins 
technology to Sch^iectady Chemicals, ^^ch will 
siq>ply die resins to Union Carbide's customers 
after Union Carbide stops production of die resins 
in Bound Brook, New Jersey. 

1988 

UOP Inc. 
A joint venture was established with UOP, Inc., a 
subsidiary of Allied-Signal Inc. The joint venture, 
called UOP, will he^ strengthen Union Carbide's 
position as a supplier of technology, products, and 
services to die petroleum refining, petrochemical, 
and gas-processing industries. 

SCA 
0007297 ©1990 Dataquest Incorporated 



Union Carbide Corporation 

1987 

Nan Ya Plastics 
Nan Ya Plastics was licensed to use the low-
pressure oxo technology Union Carbide joindy 
licensed with Davy-McKee and Johnson-Mathey 
for a new plant in Taiwan. 

MERGERS AND ACQUISITIONS 

1989 

Argi-Diagnostic Associates 
Union Carbide partly acquired Agri-Diagnostic, a 
developer and marketer of kits for detecting con
taminants and agricultural pollutants. 

BP Chemicals 
BP Chemicals sold its silicone surfactant business 
to Union Carbide. 

John B. Powers 
Vice president, Strategic Planning 

Cornelius C. Smith, Jr. 
Vvx president. Community & Employee Health, 
Safety & Environmental Protection 

J. Clayton Stephenson 
Vice chairman, chief financial and administrative 
officer 

H. William Lichtenberger 
Vice president and president. Chemicals & Plastics 
Business Group 

John R. MacLean 
'^ce president and president. Industrial Gases 
Business Group 

Robert P. Krass 
\^ce president and president. Carbon Products 
Business Group 

KEY OFFICERS 

PRINCIPAL INVESTORS 

Delaware Management Company Inc.— 5̂.7 percent 

Robert D. Kennedy 
Chairman, president and chief executive officer 

Joseph E. Geoghan 
Vice president and general counsel 

FOUNDERS 

Information is not available. 
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Table 4 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US DoUars, except Per Share Data) 

Balance Sheet 1985* 1986 1987 1988 1989 

Total Current Assets 
Cash 
Receivables 
Maiketable Secuiities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabilities 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Common Stock 
Other Equity 
Retained Emiings 
Less: Treasury Stock 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
US Revenue 
Non-US Revenue 

Cost of Sales 
R&D Expense 
SG&A Eq>ense 
Coital Expense 
Pretax Income 
Pretax Margin (%) 
Efifective Tax Rate (%) 
Net Income 
Shares Outstanding, Millions 

$4,426.0 
24.0 

1,114.0 
406.0 
831.0 

2,051.0 
$4,527.0 

$717.0 

$9,670.0 

$2,382.0 
$1,713.0 
$1,556.0 

$5,651.0 

$4,019.0 
212.0 
199.0 

3,774.0 
(166.0) 

$9,670.0 

1985* 

$6,390.0 
4,691.0 
1,699.0 

$4,597.0 
$181.0 
$735.0 
$501.0 

($906.0) 
-

43.90 
($581.0) 

202.8 

$2,414.0 
38.0 

1,085.0 
261.0 
746.0 
284.0 

$4,379.0 
$778.0 

$7,571.0 

$1,881.0 
$3,057.0 
$1,628.0 

$6,566.0 

$1,005.0 
205.0 
961.0 

2,061.0 
(2,222.0) 

$7,571.0 

1986 

$6,343.0 
4,555.0 
1,788.0 

$4,343.0 
$148.0 
$740.0 
$524.0 
$212.0 

3.34 
30.20 

$496.0 
127.7 

$2,555.0 
201.0 

1,294.0 
0 

827.0 
233.0 

$4,344.0 
$993.0 

$7,892.0 

$1,811.0 
$2,863.0 
$1,971.0 

$6,645.0 

$1,247.0 
209.0 

1,140.0 
2,098.0 

(2,200.0) 

$7,892.0 

1987 

$6,914.0 
4,778.0 
2,136.0 

$4,773.0 
$159.0 
$779.0 
$502.0 
$391.0 

5.66 
34.00 

$232.0 
132.2 

$2,883.0 
146.0 

1,413.0 
0 

1,032.0 
292.0 

$4,416.0 
$1,142.0 

$8,441.0 

$2,455.0 
$2,295.0 
$1,855.0 

$6,605.0 

$1,836.0 
214.0 

1,216.0 
2,605.0 

(2,199.0) 

$8,441.0 

1988 

$8,324.0 
5,758.0 
2,566.0 

$5,465.0 
$159.0 
$822.0 
$671.0 

$1,128.0 
13.55 
38.90 

$662.0 
137.6 

$2,787.0 
142.0 

1,474.0 
0 

932.0 
239.0 

$4,584.0 
$1,175.0 

$8,546.0 

$2,328.0 
$2,080.0 
$1,755.0 

$6,163.0 

$2,383.0 
142.0 
(52.0) 

2,293.0 
0 

$8,546.0 

1989 

$8,744.0 
5,793.0 
2,951.0 

$5,875.0 
$181.0 
$924.0 

NA 
$878.0 

10.04 
NA 

$573.0 
141.6 

Per Share Data 
Earnings 
Dividend 
Book Value 

($2.78) 
$1.13 

$19.82 

$4.78 
$1.50 
$7.87 

$1.76 
$1.50 
$9.43 

$4.88 
$1.15 

$13.34 

$4.07 
NA 

$16.83 
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Union Carbide Corporation 

Table 4 (Continued) 
Comprehensive Financial Statement 
Fiscal Year Ending December 
(Millions of US Dollars, except Per Share Data) 

Key Financial Ratios 

Liquidity 
Cuirent (Times) 
Quick (Times) 
Fixed Assets/lEquity (%) 
Qirrent Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employee 
Capital Spen^g % of Assets 

1985* 

1.28 
0.89 

435.72 
187.16 
653.33 

-
-

(9.09) 

2.83 
7.84 

52,117 
$122.61 

6.62 

1986 

1.41 
0.95 

348.36 
145.23 
532.88 

5.75 
19.75 
7.82 

2.33 
8.26 

50,292 
$126.12 

6.64 

1987 

1.41 
0.95 

348.36 
145.23 
532.88 

3.00 
20.60 

3.36 

2.30 
7.26 

43,119 
$160.35 

6.36 

1988 

1.17 
0.75 

240.52 
133.71 
359.75 

8.11 
42.95 

7.95 

1.91 
8.06 

43,992 
$189.22 

7.95 

1989 

1.20 
0.80 

192.36 
97.69 

258.62 

6.75 
27.16 

6.55 

2.07 
NA 

45,987 
$190.14 

NA 

*198S is restated. In addition, 198S inchides cenain reclassifications to coafonn 
to tbe 1986 presentation. Amonnts for 198S were adjusted to reflect tlie stock 
dividend in March 1986. 

NA - Not available 

Source: lAiion Carbide Cotporatian 
Annoal Rqiorts and Fonns 10-K 
Dataqnest (1990) 
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Varian Associates, Inc. 
611 Hansen Way 

Palo Alto, California 94303 
Telephone: (415) 493-4000 

Fax: (415) 493-0307 
Dun's Number: 00-912-0817 

Date Founded: 1948 

CORPORATE STRATEGIC DIRECTION 

Varian Associates, Inc., together with its subsidiaries, 
is engaged in the research, development, manufac
ture, and marketing of various products and services 
for the fields of communications, defense, industrial 
production, scientific and industrial research, health 
care, and environmental monitoring. The Company's 
principal lines of business are electron devices and 
systems and equipment including analytical instru
ments, semiconductor equipment, and medical and 
industrial products. 

Varian's operations are grouped into two segments: 
Electron Devices and Systems and Equipment The 
Electron Devices and Systems segment includes a 
broad line of electron devices and systems used in 
broadcasting, communications, and odier commercial 
and military applications. The Equipment segment 
includes analytical instruments widely used in the 
fields of chemistry, physics, biology, life sciences, 
and metallurgy; semiconductor equipment used for 
semiconductor wafer fabrication; and medical and 
industrial products including linear accelerators used 
for cancer therapy and industrial testing and inspec
tion, as well as vacuum pumps and systems, gauges, 
and leak detectors used in a variety of industrial 
applications. 

Total revenue increased by 15 percent to $1.34 bil
lion* in fiscal 1989 from $1.17 billion in fiscal 1988. 
Net earnings increased 14 percent to $31.5 million in 
fiscal 1989 £rom $27.8 million in fiscal 1988. Varian 
en^loys 12,100 people worldwide. 

Research and development expenditure totaled 
$83 million in fiscal 1989, representing 6 percent of 
revenue. 

*AU dollar amounts are in US doUus. 

More detailed information is available in Tables 1 
and 2, which appear after "Business Segment Strate
gic Direction" and present corporate highlights and 
revenue by region. Information on distribution 
channels is not available. Table 3, a comprehensive 
financial statement, is at the end of this profile. 

BUSINESS SEGMENT STRATEGIC 
DIRECTION 

Electron Devices and Systems Segment 

Varian's Electron Devices and Systems segment is 
arganized around two major areas of activity. Elec
tron Devices and Systems. ElectFoo Devices, the 
larger of the two, holds world leadership positions in 
microwave, power grid, and special-purpose electron 
tubes, and has an expanding position in gaUium 
arsenide (GaA5)-based solid-state components and 
night vision devices. The Systems area includes 
powCT amplifiers and other systems used in satellite 
communications, high-power transmitters for radar, 
radio and television broadcasting, and other commu
nications applications, as well as electronic counter-
measures and instrumentatioa Approximately one-
half of the segment's sales are for defense ^phca-
tions, including electronic countermeasuies, radar, 
and missile guidance. About one-thiid of its sales are 
for communication applications, including radio and 
television broadcasting and satellite cotnmuiucatiom. 
Industrial and medical markets, such as X-ray genera
tion and imaging, also are served. 

Equipment Segment 

The Company's largest business segment. Equipment, 
is organized around diree major groups. Semiconduc
tor Equipment, Analytical Instruments, and Medical 
and Industrial Products. 
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Varian Associates, Inc. 

The Semiconductor Equipment Group manufactures 
process equipment used to make semiconductor 
devices such as integrated circuits. The major product 
lines are ion implantation and sputter depositioa 
Varian is a leader in the development, manufacture, 
and application of equipment utilizing ion implanta
tion and sputter-coating in semiconductor wafer 
processing. Backlog for this business amounted to 
$125 miUion and $113 miUion in fiscal 1989 and 
1988, respectively. 

The Analytical Instruments Group manufactures, 
sells, and services a variety of scientific instruments 
for analyzing chemical substances. The substances 
analyzed include metals, inorganic materials, organic 
compounds, polymers, natural substances, and 
biochemicals. The products include liquid and gas 
chromatographs, nuclear magnetic resonance (NMR) 
spectrometers, ultraviolet visible and atomic absorp
tion spectrophotometers, and associated data 
products. T)rpical applications are biochemical 
research, measurement of the chemical composition 
of mixtures, studies of the chemical structures of pure 
compounds, quality control of manufactured materi
als, chemical analysis of natural products, and the 
satisfaction of environmental and regulatory chemical 
measurement needs. The major markets served are 
tbs pharmaceutical and chemical industries, chemical 

and life science academic research, government 
laboratories, and specific areas of the health care 
industry. Backlog for this business amounted to 
$56 million and $49 million in fiscal 1989 and 1988, 
respectively. 

The Medical and Industrial Products Group manufac
tures linear accelerators, simulators, suppUes, and 
systems. Linear accelerators are used in cancer 
therapy and for industrial radiographic applica
tions. Varian's leading CLINAC series of accelera
tors, marketed to hospitals and clinics worldwide, 
generate therapeutic X-rays and electron beams for 
cancer treatment UNATRON linear accelerators are 
used in industrial applications for x ray examination 
of heavy metallic structures for quaUty control and 
materials irradiation for sterilization. Backlog for this 
business amounted to $236 million and $222 million 
in fiscal 1989 and 1988, respectively. 

Further Information 

For more information about the Company's business 
segments, please contact the appropriate industry 
service. 
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Varian Associates, Inc. 

Table 1 
Five-Year Corporate Highlights (Thousands of US Dollars) 

1985 1986 1987 1988 1989 

Five-Year Revenue 
Percent Change 

$935,888.0 $891,139.0 $982,776.0 $1,170,558.0 $1,343,632.0 
(4.78) 10.28 19.11 14.79 

Capital Expenditure 
Percent of Revenue 

R&D Expenditure 
Percent of Revenue 

$72,211.0 $82,290.0 $80,726.0 $80,222.0 $83,071.0 
7.72 9.23 8.21 6.85 6.18 

Nxunber of Employees 
Revenue ($K)/Employee 

Net Income 
Percent Change 

11,900 
$78.65 

11,600 
$76.82 

11,900 
$82.59 

11,800 
$99.20 

12,100 
$111.04 

$26,122.0 ($14,870.0) $21,365.0 $27,758.0 $31,519.0 
(156.93) (243.68) 29.92 13.55 

1989 Calendar Year Q l Q2 Q3 Q4 

Quarterly Revenue 
Quarterly Profit 

$358.62 
$12.03 

$333.50 
$9.10 

$364.10 
$10.00 

$317.70 
$7.60 

Sonice: Varian 
Ammal Rqxnts and Fbnns 10-K 
Dataqaest (1990) 

l^ le 2 
Revalue by Geognqshic Region (PoicoDt) 

Regma 

North America 
Tntemational 

]apaa 
Bacops 
Aaa/PaaSc 
ROW 

1985 

80.14 
19.86 
6.00 
9.00 
3.00 
200 

1986 

77.20 
22.80 
4.00 

12.00 
4.00 
3.00 

1987 

76.42 
2338 
4.00 

14.00 
2.00 
3.00 

1988 

7535 
24.65 
6.00 

12.00 
3.00 
3.00 

1989 

77.40 
22.60 
dOO 

10.00 
4.00 
2.00 

Source: VWan 
Ammal Rqwrts and Fonns 10-K 
Dataqaest (1990) 
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Varian Associates, Inc. 

1989 SALES OFFICE LOCATIONS 

Information is not available. 

MANUFACTURING LOCATIONS 

North America 

Tempe, Arizona 
Activities of the Tempe Electronics Division 
include printed circuit board assembly. 

Fremont, Palo Alto, and Santa Qara, California 
Thin Film Technology Division is located in each 
of these cities. Activities include the production of 
integrated processing systems, chemical vapor 
deposition (CVD) systems, sputtering systems, 
molecular beam epitaxy systems, and memory disk 
sputtering systems. 

Palo Alto, California 
The Microwave Power Division, Traveling-Wave 
Tube Division, Coupled Cavity Tube Division, 
Electro Optical Sensors Division, NMR Instrument 
Division, and Radiation Division are located in 
Palo Alto, California. Activities include the 
production of klystrons, gytrons, traveling-wave 
tubes, coupled cavity tubes, klystode tubes, 
night-vision devices, NMR spectrometers, and 
medical and industrial linear accelerators. 

San Carlos, California 
Activities of the Eimac, San Carlos Division 
include the production of power-grid tubes and 
ancillaiy hardware, and X-ray subsystems. 

Santa Clara, California 
The Solid State Microwave Division, IH-V Device 
Center, Microwave Equipment Division, and 
Varian-TEL Ltd. are located in Santa Clara. 
Activities include the production of solid-state 
oscillators, amplifiers and subsystems, GaAs and 
indium-phosphide devices and integrated devices, 
GaAs foundry, power amplifiers and transmitters, 
power suppli^, and semiconductor manufacturing 
equipment. 

Sunnyvale and Walnut Creek, California 
Activities of the Walnut Creek Instnnnent Division 
include the production of gas and liquid 
chromatographs, data systems, and laboratory 
information management systems. 

Beverly, Massachusetts 

Activities of the RF Subsystems Division include 
production of RF and IF/log amplifiers, microwave 
signal processing equipment and subsystems. 

Beverly and Gloucester, Massachusetts 
An Extron Division is located in both cities. 
Activities include the production of ion 
implantation equipment and rapid thermal 
processing equipment 

Georgetown, Ontario 
The Canada Microwave Division's activities 
include the production of power supplies, 
k lystrons , trave l ing-wave tubes, and 
milUmeter-wave tubes. 

Dallas, Texas 
Activities of the Continental Electronics Division 
include the production of high-power transmitters 
and power amplifiers. 

Salt Lake City, Utah 
Activities of the Eimac, Salt Lake Division involve 
the production of power-grid tubes, cavity 
amplifiers, oscillators, and X-ray tubes. 

Europe 

Cambridge, England 
Activities of Varian TVT Ltd. include the 
production of UHF, VHF, and FM transmitters and 
systems. 

Crawley, England 
Activities of Varian-TEM Ltd. include the 
production of cancer therapy plaiming simulators. 

Asia/Pacific 

Melbourne, Australia 
Activities of the Varian Techtron Pty. Lrf. include 
the production of atomic absorption and UV->^ 
spectromet^s. 

SUBSIDIARIES 

North America 

Analytichem International Inc. (United States) 
Mansfield Insurance Co. (United States) 
Varian Associates Ltd. (United States) 
Varian Canada Inc. (Canada) 
Varian China Ltd. (United States) 
Varian Export Corp. (United States) 

©1990 Dataquest Incorporated SCA 
0006887 



Varian Associates, Inc. 

Varian Instruments Ltd. (United States) 
Varian Instruments of Puerto Rico Inc. (United 

States) 
Varian Investment Corp. (United States) 
Varian Microwave Equipment Ltd. (United States) 
Varian Pacific Inc. (United States) 
Varian Realty Inc. (United States) 
Varian Semiconductor Equipment Co. Inc. (United 

States) 
Varian U.K. Ltd. (United States) 

Europe 

N.V. Varian Benelux S.A. (Belgium) 
Varian AB (Sweden) 
Varian AG (Switzerland) 
Varian Benelux B.V. (The Netherlands) 
Varian Electronics ApS (Denmark) 
Varian FSC B.V. (The Netherlands) 
Varian GmbH (Austria) 
Varian GmbH (Germany) 
Vaiian International AG (Switzerland) 
Varian SA (France) 
Varian S.p.A (Italy) 
Varian-TEM Ltd. (United Kingdom) 
Varian TVT Ltd. (United Kingdom) 

Asia/Pacific 

Varian Australia Pty. Ltd. (Australia) 
Varian Pty. Ltd. (Australia) 
Varian Taiwan Ltd. (Taiwan) 
Vaiian Techtron Pty. Ltd. (Australia) 

ROW 

Varian Industria e Comercia Ltd. (Brazil) 
Varian S.A. (Mexico) 

dynamic random-access memory (DRAM) chips 
and 32-bit microprocessors. 

ASEA Brown Boveri 
Varian signed a letter of understanding with ASEA 
Brown Boveri AG (ABB) of Baden, Switzerland, 
under which Varian will assume installation and 
service responsibilities for ABB radiotherapy 
equipment Under the arrangement, Varian would 
also purchase certain related ABB technology, 
including rights to its newly developed 
Dynaray-ID imaging system. 

Finnigan Corporation 
Varian and Finnigan Corporation entered into an 
agreement imder which Varian wiU purchase from 
Fiimigan the basic technology and knowledge to 
manufacture ion trap mass detectors used with 
Vaiian's gas chromatographs in varied analytical 
applications. Additionally, Varian will pay unspeci
fied royalties on tmits manufactured under Finni
gan patents. Varian will distribute worldwide a 
version of Finnigan's ITS 40 gas chromatogiaph/ 
ion trap mass detection system, which is manufac
tured exclusively by Finnigan. 

1988 

Tokyo Electron (TEL) 
Varian and TEL entered into an agreement under 
which Vaiian will exclusively distribute, sell, and 
service TEL's semiconductor products in the 
United Kingdom, the United States, and several 
European markets. In addition, Varian will distrib
ute the TEL photoresist coater/developer, Qean 
Track Mark II, which is used for Mb DRAM 
production, and the TEL Diffusion Furnace/ 
LPCVD System. 

ALLIANCES, JOINT VENTURES, AND 
LICENSING AGREEMENTS MERGERS AND ACQUISITIONS 

1989 

Tokyo Electron 
Varian and Tokyo Electron (TEL) entered into a 
joint venture, a semiconductor equipment company 
called Varian-TEL, to produce a vertical diffusion 
furnace system. The Systran is focused on fabricat
ing lines that produce products such as 4Mb 

1989 

Watkins-Johnson 
Varian acquired Watkins-Johnson's line of space 
communications equipment Varian will merge the 
Waddns-Johnson traveling-wave tube, power sup
ply, amplifier, and exploratory products into its 
Microwave Equipment Division product lines. 
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Varian Associates, Inc. 

Machlett Laboratories 
Varian acquired Machlett Laboratories, which 
makes X-ray and power grid tubes. Most of Mach-
lett's equipment will be relocated to Varian's 
Eimac Division facilities in San Carlos, California, 
and Salt Lake City, Utah. Machlett was previously 
a subsidiary of Raytheon. 

KEY OFHCERS 

J. TVacy O'Rourke 
Chairman of the board and chief executive officer 

Stanley Z. Cole 
Vice president and director. Patents and Licensing 

Richard M. Levy 
Senior vice president and president. Semiconductor 
Equipment 

John J. Cooper 
Vice president and general counsel 

Gary E. Simpson 
Vice president. Corporate Communications 

Ernest M. Felago 
"V̂ ce president. Human Resources 

Allen J. Lauer 
Senior vice president and president. Analytical 
Instruments 

Al D. Wilunowski 
"N̂ ce president and president. Electron Devices 

Alan J. Bennet 
Vice president. Research 

PRINCIPAL INVESTORS 

Battermarch Financial Management—9.4 percent 
Neuberger and Herman—8.9 percent 
Pioneering Management Corp.— 7̂.0 percent 
Ftudential Insurance Co. of America—6.1 percent 
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Varian Associates, Inc. 

<i 
Table 3 
Comprehensive Financial Statement 
Fiscal Year Ending September 
(Thousands of US Dollars, except Per Share Data) 

Balance Sheet 

Total Current Assets 
Cash 
Receivables 
Marketable Securities 
Inventory 
Other Current Assets 

Net Property, Plants 
Other Assets 

Total Assets 

Total Current Liabihties 
Long-Term Debt 
Other Liabilities 

Total Liabilities 

Total Shareholders' Equity 
Converted Preferred Stock 
Common Stock 
Other Equity 
Retained Earnings 

Total Liabilities and 
Shareholders' Equity 

Income Statement 

Revenue 
U.S. Revenue 
Non-U.S. Revenue 

Cost of Sales 
R&D Expense 
SG&A Expense 
Capital E^>ense 
Pretax Earnings 
Pretax Margin (%) 
Effective Tax Rate (%) 
Net Earnings 
Shares Outstanding, Millions 

Per Share Data 
Earnings 
Dividend 
Book Value 

1985 

$473,830.0 
13,491.0 

188,474.0 
-

213,899.0 
57.966.0 

$246,849.0 
$24,127.0 

$744,806.0 

$247,133.0 
$46,188.0 
$22,256.0 

$315,577.0 

$429,229.0 
-

21,313.0 
155,488.0 
252,428.0 

$744,806.0 

1985 

$935,888.0 
750,000.0 
185,888.0 

$643,209.0 
$72,211.0 

$167,198.0 
-

$54,137.0 
5.78 

30.00 
$26,122.0 

21.3 

$L19 
-

$20.14 

1986 

$505,420.0 
7,978.0 

190,403.0 
-

211,819.0 
95,220.0 

$254,272.0 
$30,463.0 

$790,155.0 

$304,480.0 
$50,824.0 
$23,921.0 

$379,225.0 

$410,930.0 
-

21,448.0 
157,476.0 
232,006.0 

$790,155.0 

1986 

$891,139.0 
688,000.0 
203,139.0 

$646,212.0 
$82,290.0 

$181,463.0 
-

($40,173.0) 
(4.51) 

(63.00) 
($14,870.0) 

21.5 

($0.70) 
-

$19.12 

1987 

$537,448.0 
27,937.0 

205,242.0 
-

230,754.0 
73,515.0 

$255,719.0 
$36,437.0 

$829,604.0 

$327,568.0 
$3,814.0 

$25,806.0 

$357,188.0 

$438,116.0 
-

21,966.0 
168,437.0 
247,713.0 

$795,304.0 

1987 

1988 

$589,922.0 
11,539.0 

252,469.0 
-

245,455.0 
80,459.0 

$241,660.0 
$24,247.0 

$855,829.0 

$336,477.0 
$35,179.0 
$33,171.0 

1989 

$643,237.0 
-

263,738.0 
-

285,725.0 
93,774.0 

$252,771.0 
$35,273.0 

$931,281.0 

$414,201.0 
$54,914.0 
$34,885.0 

$404,827.0 $1,129,799.0 

$451,002.0 
-

21,674.0 
159,537.0 
269,791.0 

$855,829.0 

1988 

$427,281.0 
-

19,896.0 
111,356.0 
296,029.0 

$931,281.0 

1989 

$982,776.0 $1,170,558.0 $1,343,632.0 
751,000.0 
231,776.0 

$676,382.0 
$80,726.0 

$197,263.0 
-

$31,895.0 
3.25 

33.00 
$21,365.0 

22.0 

$0.98 
-

$19.94 

882,000.0 
288,558.0 

$809,635.0 
$80,222.0 

$211,032.0 
-

$43,378.0 
3.71 

36.00 
$27,758.0 

21.7 

$1.27 
-

$20.81 

1,040,000.0 
303,632.0 

$961,728.0 
$83,071.0 

$232,305.0 
-

$50,829.0 
3.78 

38.00 
$31,519.0 

19.9 

$1.53 
-

$21.48 
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Varian Associates, Inc. 

Table 3 (Continued) 
Comprehensive Financial Statement 
Fiscad Year Ending September 
(Thousands of US Dollars, except Per Share Data) 

# 

Key Financial Ratios 

Liquidity 
Current (Times) 
Quick (Times) 
Fixed Assets/Equity (%) 
Current Liabilities/Equity (%) 
Total Liabilities/Equity (%) 

Profitability (%) 
Return on Assets 
Return on Equity 
Profit Margin 

Other Key Ratios 
R&D Spending % of Revenue 
Capital Spending % of Revenue 
Employees 
Revenue ($K)/Employcc 
Capital Spending % of Assets 

1985 

1.92 
1.05 

57.51 
57.58 
73.52 

-
-

2.79 

7.72 
0 

11.900 
$78.65 

0 

1986 

1.66 
0.96 

61.88 
74.10 
92.28 

(1.94) 
(3.54) 
(1.67) 

9.23 
0 

11,600 
$76.82 

0 

1987 

1.64 
0.94 

58.37 
74.77 
81.53 

2.64 
5.03 
2.17 

821 
0 

11,900 
$82.59 

0 

1988 

1.75 
1.02 

53.58 
74.61 
89.76 

3.29 
6.24 
2.37 

^ 8 5 
0 

11,800 
$99.20 

0 

1989 

0.62 
0.34 

59.16 
243.40 
264.42 

3.53 
7.18 
2.35 

6.18 
0 

12,100 
$111.04 

0 

Soutce: \mga ^ „ , „ _ 
Ammal Repoits and Fonns IWL 
Dalaqaest (1990) 

SCA 
©1990 Dataquest Incorporated «x»»87 
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chapter 1 

Introduction to the Wafer Fab 
Equipment Database 

Each year, Dataquest's Semiconductor Equip
ment, Manufacturing, and Materials Service 
(SEMMS) publishes its Wafer Fab Equipment 
Database. This database is the result of an 
extensive research project conducted by 
SEMMS whereby we contact the world's wafer 
fab equipment manufacturers to obtain detailed 
regional and company market share data. 

Dataquest has organized the wafer fab equip
ment market into 10 major categories of front-
end processing equipment. These categories, 
along with key subcategori^, are shown in 
Table 1.1. 

Capital spending by the world's merchant and 
captive semiconductor manufacturers consists 
of three components: spending for front-end, 
or wafer fab equipment; spending for back-
end, or assembly and test equipment; and 
spending for property and plant. The total 
world market for the 10 categories of wafer 
fab equipment as defined in this database 
are equal to the total capital spending for 
front-end equipment by the world's semicon
ductor manufacturers. 

Most of the equipment categories are self-
explanatory; however, a few categories 
require further definition. The Other Process 
Control category represents a broad market 
that includes mask inspection and repair 
equipment, process monitoring equipment, 
surface analysis equipment, and analytical 
instrumentation. This market is a highly 
Augmented market with dozens of companies 
selling into a multitude of noncompetitive mar
ket niches. 

Factory Automation includes CIM software for 
shop floor control, factory host computer sys
tems, cell controllers and interface hardware, 
and wafer transport systems including auto
matic guided vehicles, robotics, and rail trans
port systems. 

Other Equipment is a general, catch-all cate
gory that includes the other capital equipment 

Table 1.1 

Wafer Fab Equipment Cat^;ories 

1. 

2. 

3. 

4. 

5. 
6. 
7. 

8. 

9. 
10. 

Lithography 

Contact/Proximity 

Projection Aligners 

Steppers 

Direa-Write lithography 

Maskmaking Lithography 

X-Ray 

Automatic Photoresist Processing 
Equipment 

Etch and Gean 

Wet Process 

Dry Strip 

Dry Etch 

Ion Milling 

Deposition 

Chemical Vapor Deposition 

Phyacal Vapor Deposition 

Silicon Epitaxy 

Metaloiganic CVD 

Molecular Beam Epitaxy 

Diffusion 

Rapid Thermal Processing 

Ion Implantation 

Medium Current 

High Current 

High Voltage 

Process Control 

Optical CD 
CD SEM 
Wafer Inspection 
Other Process Control 
Faaory Automation 

Other Equipment 
Source: Dataquest (Aiil 1991) 
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used throughout the fab but not classified with 
the other nine major types of wafer processing 
equipment Included in this segment are 
decontamination systems, wafer markers, gas 
analyzers, storage stations, and other types of 
equipment. . 

CONVENTIONS 

The data in the tables represent feaory reve
nue for calendar year shipments, organized by 
company or by region. For companies with a 
different fiscal year, calendar year shipments 
have been estimated. Shipments do not 
include spare parts or service but do include 
retrofits and upgrades. Thus, for public compa
nies, the sales reported here may be different 
from the sales reported in the annual reports. 
The compound annual growth rate (CAGR) is 
estimated over the years 1986 to 1990 for 
each major line item. 

EXCHANGE RATES 

Japanese-manufactured equipment sold in 
Japan is valued in dollars in the database 
tables at the average exchange rate for each 
year, as shown below: 

Yen/Dollar Eixbaags Rate 

1986 1987 1988 1989 1990 

167 144 130 139 144 

EQUIPMENT COMPANIES 

Table 1.2 presents a list of the equipment 
companies found in the database tables by 
region of company ownership. (Please note 
that Table 1.2 includes companies that are 
currently active in the wafer fab equipment 
industry in addition to those companies that, 
for whatever reason, are no longer par
ticipants.) The database comprises a total of 
100 U.S. equipment companies, 56 Japanese 
companies, 34 European companies, and 
8 joint venture companies. These 198 com
panies account for virtually all of the world's 
wafer processing equipment for lithography, 
automatic photoresist processing, etch and 
dean, deposition, diffusion, rapid thermal 
processing, ion implantation, and optical 
CD/wafer inspection. 

Table 1.3 presents a summary of recent merg
ers and acquisitions in the wafer fab equip
ment industry. Merger and acquisition activity 
is often accompanied by a change in company 
name. These changes have been incorporated 
in our market share tables. For example, Vick-
ers Instruments was acquired by Biorad in 
early 1989- Thus, Vickers' sales of optical CD 
and CD SEM equipment in 1989 is found 
under the company's new name, Nanoquest; 
subsequently, estimates under the Vickers 
category drop to 0. 

@1991 Dataquest Incorporated April—Reproduction Prohibited 
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Table 1.2 

Wafer Fab Equipment Companies 

Advantage Production Technology 
AG Associates 
Alameda Instruments 
American Semiconductor Equip. Tech. 

Amray 
Angstrom Measurements 
Anicon 

Applied Materials 
Ateq 

Athens 

Biorad 
Bjome Enterprises 
Branson/IPC 

BTU International 

CFM Technology 
CHA Industries 
CPA 

Crystal Specialties 

CVC Products 
CVD Equipment 
Denton Vacuum 

Dexon 
Drytek 
Eaton 

Emcore 
Epitaxy Inc. 

Estek 
Etec 
Focus Semiconductor 

FSI International 
Fusion Semiconductor Systems 

Gasonics 
GCA 

North American Companies 

Gemini 
General Signal Thinfilm Company 
Genus 
Hampshire Instruments 
High Temperature Engineering 

Innotec 

Insystems 
Integrated Air Systems 

Ion Tech 

IPEC 
IVS Inc. 

KIA Instruments 
Kvirt J. Lesker 

Lam Research 
LFE 

Machine Technology Inc. 
Materials Research Corp. 

Matrix 
Mattson Technologies 

Metrologix 

Micronix 
Moore 
MR Semicon 

MRL Industries 

Nanometrics 
Nanoquest 
Nanosil 
National Electrostatics 
Novellus Systems Inc. 
Optical Specialties Inc. 
Optical Specialties Inc. 
Peak Systems 
Perkin-Elmer 

Plasma-Therm 
Poly-Flow Engineering 

Process Products 
Process Technology Ltd. 

Pure Aire Corporation 
Rapro 
Reichert-McBain 

S&K Products International 

Santa Clara Plastics 
SCI Manufacturing 

Semiconductor Systems Inc. 

Semifab 
Semitherm 

Semitool 
Silicon Valley Group 

SiScan Systems 
Solitec 
Spectrum CVD 

Spire 

Sputtered Films 
SubMicron Systems Inc. 

Tegal 
Tempress 
Thermco 

Tylan 
Ultratech 

Universal Plastics 
Varian 

Veeco 
Verteq 
Watkins-Johnson 

(Continued) 
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Table 1.2 (Continued) 

Wafer Fab Equipment Companies 

ABT Corporation 
Advanced Film Technology Inc. 
Amaya 
Anelva 
Canon 
Chemitronics 
Chlorine Engineering 
Dainippon Screen 
Daiwa Semiconductor 
Dan Science Co. Ltd. 
Denko 
Disco 
Eiko 
Elionix 
Enya 
Ergo Plasma Systems 
ETE Company Ltd. 
Fuji Electric 
Hitachi 

AET 
Aixtron 
ASM International 
ASM Lithography 
Balzers 
Cambridge Instruments 
Centrotherm 
Convac 
CVT 
E.T. Electrotech 
EEV 
Heidelberg Instruments 

Alcan Technology 

BTUAJlvac 
Sumitomo/Eaton Nova 

Japanese Companies 
Holon 
Japan Production Engineering 
JEOL 
Kaijo Denki 
Kokusai Electric 
Koyo Lindbeig 
Kuwano Electric 
Kyoritsu 
Maruwa 
MRC (Sony) 
Musashi 
Nidek 
Nikon 
Nippon EMC 
Nippon Sanso 
Nissin Electric 
Plasma Systems 
Bamco 
Ryokosha 

European Companies 
Helmut Seier 
ISA Riber 
Jipelec 
Karl Suss 
Leica 
Leica lasertechnik 
Leybold-Heraeus 
IPE 
Micro-Controle 
Plasma Technology 
Pokomy 
Semco Engineering 

Joint Venture Companies 
TEI/LAM 

TEI/Varian 

Samco 
Sankyo Engineering 
Seiden Sha 
Seiko 
Shimada 
Sugai 
Sumitomo Metals 
Tazmo 
Tohokasei 
Tokuda 
Tokyo Electron Ltd. 
Tokyo Ohka Kogyo 
Toshiba 
Toyoko Chemical 
Ulvac 
Ushio 
Yuasa 

Sitesa 
Technics 
Temescal 
Iliomas Schwonn 
VG Instalments 
Vickers Instruments 
Wellman Furnaces 
Wild Leitz 
Wild Leitz Instruments 
Zeiss 

{ 

Ulvac/BTU 

Varian/TEL 

Source: Dataquest CApiil 199D 

i 
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Table 1.3 

Company 

ASM lithography 
(e-beam lithography 
group) 

Circuits Processing 
Apparatus (GSTC) 

Materials Research Corp. 

Nanoquest 

Perkin-Elmer (e-beam 
lithography group) 

Perkin-Elmer (optical 
lithography group) 

Wild Leitz 

"Wid Leitz Instruments 

ASM Lithography (50% 
of joint venture) 

Cambridge Instruments 
(MOCVD group) 

Estek (wet processing 
equipment group) 

GCA Corporation 

Heidelberg Instruments 

TEL/Thermco 

Thermco 

Tylan (diffusion and 
CVD group) 

\^ckers Instruments 

General lonex 

TEL/Lam 

Tempress 

AET Addax (RTP group) 

Anicon 

Gemini 

Action 

acquired by 

management buyout from 

acquired by 

name change to 

acquired by 

acquired by 

merged with 

name change to 

acquired by 

acquired by 

acquired by 

acquired by 

acquired by 

acquired by 

acquired by 

management buyout from 

acquired by 

acquired by 

acquired by 

merged with 

acquired by 

acquired by 

acquired by 

Company 

Cambridge Instruments 

General Signal 
Thinfilm 

Sony 

-

industry consortium 

Silicon Valley Group 

Cambridge Instmments 

-

Philips 

MR Semicon 

Verteq 

General Signal 

Wild Leitz 

Tokyo Electron Ltd. 

Silicon Valley Group 

Tylan 

Biorad 

Genus 

Tokyo Electron Ltd. 

Circuits Processing 
Apparatus 

Sitesa 

Silicon Valley Gtoup 

Lam Research 

Now Identified As 

Leica 

• 

CPA 

Materials Research 
Corp. 

Biorad Micromea-
surements 

Etec Systenos, Inc. 

SVG Lithography 

Leica 

Leica Lasertechnik 

ASM Lithography 

MR Semicon 

Verteq 

GCA CorpcMation 

Wild Leitz Instru
ments 

Tokyo Electron Ltd. 

Silicon Valley 
Group 

Tystar 

Nanoquest 

Genus 

Tokyo Electron Ltd. 

General Signal 
Thinfilm 

Sitesa Addax 

Silicon Valley 
Group 

Lam Research 

First Year 
Change Noted 
In Database 

1990 

1990 

1S>90 

1990 

1990 

1990 

1990 

1990 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1989 

1988 

1988 

1988 

1987 

1987 

1987 
Source: Dataquest (April 1991) 
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Chapter 2 

y^afer Fab Equipment—Summary Data 
by Category 

This section of the equipment database con
sists of two summary tables for the worldwide 
fab equipment market. Both tables present 
sales by equipment category for the years 
1986 to 1990. In Table 2.1, the annual sales 
for each equipment category are organized by 
region of equipment sales; in Table 2.2, 
annual sales for each equipment category are 
organized by equipment vendor nationality 
(United States, Japan, and Europe). Joint ven
ture equipment companies have their own 
listing. 

For example, the total worldwide sales for 
contact/proximity aligners of $31.4 million in 
1986 is the same in both Table 2.1 and Table 
2.2; however, whereas Table 2.1 breaks the 
sales down by region, Table 2.2 breaks the 

sales down by nationality of the companies 
supplying the aligners. 

In Table 2.2, the subtotal fab equipment line 
item designates that portion of the total world
wide fab equipment market for which detailed 
company data are available. For some of the 
categories in Table 2.2 (Jon Milling, Other 
Process Control, Factory Automation, and 
Other Equipment), detailed company data are 
not complete. For these categories, top-down 
estimates have been made and included in 
Tables 2.1 and 2.2 so that world fab equip
ment sales are consistent across aU tables. 
Detailed company data are available for 
approximately 86 percent of the total world
wide wafer fab equipment market for 1990. 

2-1 



2-2 'Sfiater Fab Equipment Market Share Estimates 1990 Chapter 2 

Table 2.1 

Worldwide Wafer Fab Equipment Market 
n ^ o n a l Market Share By Category 

(Revenue In Millions of U.S. Dollars) 

Coaipany: A l l 
Product : A l l 
Region o f Consultat ion; A l l 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World Fab Equipment 
Market 2,716.4 3,139.7 4,982.6 5,996.1 5,813.1 20.9 

Lithography 

Contact/Proximity 

North American Market 

Japanese Market 

Europecun Market 

Asia/Pacific-ROW Market 

Total Contact/Prox. 

Projection Aligners 

North American Market 

Japanese Market 
European Market 

Asia/Pacific-ROH Market 

11.1 

9.1 

6.0 

5.2 

31.4 

98.4 

38.4 

24.6 

9.6 

10.0 

5.2 

5.0 

4.4 

24.6 

66.4 

36.7 

17.3 
8.2 

8.9 

4.0 

5.4 

4.0 

22.3 

60.7 • 

63.3 
16.3 
7.4 

7.3 
5.7 

6.0 

3.6 

22.6 

22.4 

43.9 
13.0 

15.0 

6.4 

4.5 

4.8 

2.9 

18.6 

24.8 

28.0 
15.1 
21.2 

-12.9 

-16.1 
-5.4 

-13.6 

-12.3 

-29.1 

-7.6 
-11.5 

21.9 

Total Projection 171.0 128.6 147.7 94.3 89.1 - 1 5 . 0 

Total Steppers 

North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total Step>pers 

152.8 

139.1 
45.7 

25.5 

184.0 

212.8 

58.5 

47.8 

280.0 

436.6 
90.0 

114.4 
_»__.̂  

338.2 

532.4 

110.6 

201.3 
______ 

299.1 
539.1 

132.1 
96.5 

___>_-. 

18.3 

40.3 

30.4 

39.5 

3 6 3 . 1 5 0 3 . 1 9 2 1 . 0 1 , 1 8 2 . 5 1 , 0 6 6 . 8 3 0 . 9 

Direct-Write Lithography 
North American Market 
Japztnese Market 
European Market 
Asia/Pacific-ROW Market 

Total Direct-Write 

30.4 
29.2 

8.5 
.0 

17.2 
32.7 
15.2 

2.0 

13.6 
35.9 
17.2 

2.0 
.. 

10.0 
34.5 
20.4 

5.2 

12.0 
29.1 
23.3 

6.3 
_..~_.w_ 

6 8 . 1 6 7 . 1 6 8 . 7 7 0 . 1 7 0 . 7 

- 2 0 . 7 
- . 1 

2 8 . 7 

NM 

. 9 
(Continued) 
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Table 2.1 (Continued) 

Worldwide Wafer Fab Equipment Market 
Regional Market Share By C a l o r y 

(Revenue in Millions of U.S. Dollars) 

MaslcmcUcing Li thography 
North AtaerLcan Market 
Japanese Market 
European Market 
Asia/Paci£.o-ROW Market 

T o t a l Maskmaking 

X-Ray 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

1986 

2 7 . 0 
2 3 . 7 

. 0 

. 0 

5 0 . 7 

. 0 

. 8 

. 0 

. 0 

1987 

1 3 . 6 
3 8 . 0 
1 3 . 0 

3 . 0 

6 7 . 6 

. 0 

. 0 

. 0 

. 0 

1988 

1 6 . 0 
2 7 . 5 

7 . 6 
1 1 . 0 

6 2 . 1 

3 . 4 
1 .6 
1 . 4 

. 0 

1989 

1 5 . 4 
4 0 . 1 

8 . 2 
5 . 5 

6 9 . 2 

2 . 0 
, 0 

2 . 8 
. 0 ' 

1990 

1 1 . 8 
3 0 . 1 

3 . 0 
5 . 5 

5 0 . 4 

. 0 

. 0 
1 . 6 

.0 

CAfiR (%) 
1986-1990 

- 1 8 . 7 
6 . 2 
NM 
NM 

- . 1 

NM 
- 1 . 0 

MM 
NM 

Total X-Ray 6.4 4.8 1.6 18.9 

Total Lithography 

North American Market 

Japanese Market 

European Market 

Asia/Pacific-ROW Market 

Total Lithography 

3 1 9 . 7 
2 4 0 . 3 

8 4 . 8 
4 0 . 3 

6 8 5 . 1 

2 9 1 . 2 
3 2 5 . 4 
1 0 9 . 0 

6 5 . 4 

7 9 1 . 0 

3 8 2 . 6 
5 6 8 . 9 
1 3 7 . 9 
1 3 8 . 8 

1 , 2 2 8 . 2 

3 9 5 . 3 
6 5 6 . 6 
1 6 1 . 0 
2 3 0 . 6 

1 , 4 4 3 . 5 

3 5 4 . 1 
6 3 0 . 8 
1 7 9 . 9 
1 3 2 . 4 

1 , 2 9 7 . 2 

2 . 6 
2 7 . 3 
2 0 . 7 
3 4 . 6 

1 7 . 3 

Automatic Photoresist 

Processing Equipment 

North American Market 

Japanese Market 

European Market 

Asia/Pacific-ROW Market 

Total Track 

5 9 . 0 
5 4 . 5 
2 7 . 1 

8 . 2 

6 0 . 9 
6 5 . 4 
2 8 . 5 
1 2 . 9 

7 8 . 0 
1 1 3 . 6 

3 6 . 5 
2 5 . 3 

-,———__ 

9 1 . 1 
1 5 6 . 2 

3 8 . 6 
4 7 . 7 

———___ 

9 5 . 6 
1 7 1 . 1 

4 0 . 8 
3 0 . 7 

———__-. 

1 2 . 8 
3 3 . 1 
1 0 . 8 
3 9 . 1 

148.8 167.7 253.4 333.6 338.2 22.8 

Etch and Clean 

Wet Process 

North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

6 3 . 3 
7 1 . 4 
1 9 . 6 

6 . 4 

6 5 . 6 
6 9 . 2 
2 2 . 1 
1 0 . 3 

8 3 . 3 
1 3 8 . 8 

2 9 . 2 
2 5 . 6 

8 4 . 4 
1 9 2 . 4 

3 9 . 4 
3 8 . 4 

7 1 . 8 
2 2 2 . 8 

3 0 . 5 
2 5 . 2 

3 . 2 
3 2 . 9 
1 1 . 7 
4 0 . 9 

T o t a l Wet P r o c e s s 1 6 0 . 7 1 6 7 . 2 2 7 6 . 9 3 5 4 . 6 3 5 0 . 3 2 1 , 5 
(Continued) 
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Table 2.1 (Continued) 

Worldwide Wafer Fab Equipment Market 
B ^ o n a l Market Share By Cat^ory 

(Revenue in Millions of U.S. Dollars) 

Dry Strip 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total Dry Strip 

1986 

13.8 

15.6 

4.0 
2.0 

1987 

16.7 

33.7 

2.9 
4.6 

_.. 

1988 

23.0 

64.2 

5.9 

7.3 
._.̂ .. 

1989 

27.0 

75.9 

6.9 
11.4 

..—____ 

1990 

26.9 

80.6 

10.1 
7.7 

M _ — . 

CAGR (%) 
1986-1990 

18.2 

50.8 

26.1 

40.1 

35.4 57.9 100.4 121.2 125.3 37.2 

Dry Etcdl 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total Dry Etch 

100.1 
82.3 

39.7 

15.0 

118.1 

113.0 

58.3 

18.0 

171.1 
240.1 

72.9 

49.1 

186.1 
329.4 

74.5 

79.0 

184.4 
359.7 

95.3 

44.0 

16.5 
44.6 

24.5 

30.9 

237.1 307.4 533.2 669.0 683.4 30.3 

Ion Milling 
North American Market 3.7 3.7 4.0 3.0 3.0 -5.1 
Japanese Market 1.5 1.5 2.0 5.0 5.0 35.1 
European Market 1.6 1.6 2.0 3.0 3.0 17.0 
Asia/Pacific-ROW Market 1.0 1.0 1.5 1.5 2.0 NM 

Total Ion Milling 7.8 7.8 9.5 12.5 13.0 13.6 

Total Etch and Clean 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total Etch and Clean 

180.9 

170.8 

64.9 
24.4 

204.1 

217.4 

84.9 

33.9 

281.4 

445.1 

110.0 
83.5 

300.5 

602.7 

123.8 
130.3 

286.1 

668.1 
138.9 
78.9 

12.1 

40.6 

21.0 
34.1 

441.0 540.3 920.0 1,157.3 1,172.0 27.7 

Deposition 

CVD 
North American Market 

Japanese Market 
European Market 
Asia/Pacific-ROW Market 

62.8 

96.8 
47.2 

14.6 

91.3 

95.0 
56.9 

16.0 

150.3 
190.2 

73.9 
48.2 

192.7 

262.7 

72.2 
81.8 

222.1 
319.4 

92.0 
55.0 

37.1 

34.8 
18.2 

39.3 

T o t a l CVD 2 2 1 . 4 2 5 9 . 2 4 6 2 . 6 6 0 9 . 4 6 8 8 . 5 32.8 

(Continued) 
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Table 2.1 (Continued) 

Worldwide Wafer Fab Equipment Market 
R ^ o n a l Market Sliare By Category 

(Revenue in Millions of U.S. Dollars) 

PVD 
North American Marke-t 
Japanese Market 
European Market 
Asla/Pacific-ROW Market 

86 

95.2 

76.5 

48.2 
16.7 

1987 

93.8 

99.8 
40.7 

16.6 

1988 

105.1 

138.1 

36.0 

22.8 

1989 

111.8 

175.0 

45.0 
36.6 

1990 

126.5 

197.6 

56.3 
28.0 

CAGR (%) 

1986-1990 

7,4 

26.8 

4.0 
13.8 

Total PVD 236.6 250.9 302.0 368.4 408.4 14.6 

Silicon Epitaxy 
North Americsua Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total Silicon Epitaxy 

16.2 

13.5 
11.2 

5.4 

13.4 

13.0 
6.4 

2.7 

43.0 

23.5 
13.4 

5.6 
——.—..— 

31.7 

20.7 

16.5 

6.1 
^^_.__ 

35.7 

18.2 
11.9 

2.4 
-._—— 

21.8 

7.8 

1.5 
-18.4 

46.3 35.5 85.5 75.0 68.2 10.2 

Metalorganic CVD 
North Americem Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total MOCVD 

9.3 

16.0 
5.4 

.7 

11.0 
14.1 

9.2 

.3 

13.8 

16.9 

10.6 
.7 

14.9 

16.6 

9.6 

3.5 

13.9 

15.9 

11.6 
.9 

10.6 

-.2 

21.1 

6.5 

31.4 34.6 42.0 44.6 42.3 7.7 

Molecular Bean Epitaxy 
North American Market 
Japanese Market 
Europeeui Market 
Asia/Pacific-ROW Market 

24.3 
23.3 

16.4 

1.8 

19.7 

32.6 
11.7 

4.0 

21.3 

36.3 

19.0 

4.3 

20.8 

20.5 
23.7 

7.2 

9.3 

22.5 

12.2 

10.5 

-21.3 
-.9 

-7.1 

55,4 

Total MBE 65.8 68.0 80.9 72.2 54.5 -4.6 

Total Deposition 
North American Market 
Japeuiese Market 
Europecm Market 
Asia/Pacific-ROW Market 

207.8 

226.1 
128.4 

39.2 

229.2 

254.5 
124.9 
39.6 

333.5 

405.0 
152.9 

81.6 

371.9 

495.5 
167.0 
135.2 

407.5 

573.6 
184.0 

96.8 

18.3 

26.2 
9.4 

25.4 

Total Deposition 601.5 648.2 973.0 1,169.6 1,261.9 20.4 

(Continued) 
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2-6 Wafer Fab Equipment Market Share Estimates 1990 Chapter 2 

Table 2.1 (Continued) 

Worldwide Wafer Fab Equipment Market 
R ^ o n a l Market Share By Cat^ory 

OECevenue in Millions of U.S. DoUars) 

Diffusion 

North American Market. 

Japanese Market 
European Market 

Asia/Pacific-ROW Market 

1986 

45.0 
74.2 

31.2 

5.2 

1987 

37.1 

59.1 
39.2 

10.0 
_—— 

1988 

84.6 
105.4 

46.1 

58.0 

1989 

88.2 
128.2 

45.2 

68.4 

1990 

76.5 

172.8 
40.1 

33.0 
. 

CAGR (%) 

1986-1990 

14.2 

23.5 

6.5 

58.7 

Total Diffusion 155.6 145.4 294.1 330.0 322.4 20.0 

Rapid Thermal Processing 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total RTP 

7.0 

4.9 

2.6 

1.0 
«.. 

10.1 

4.5 
2.7 

.9 
_«-——-

11.7 

6.2 

3.2 

1.2 

10.4 

10.0 

4.1 

3.6 
__._.» 

13.9 
12.4 

3.8 

2.8 
—*———— 

18.7 

26.1 
10.0 
29.4 

15.5 18.2 22.3 28.1 32.9 20.7 

Ion Implantation 

Medium Current 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

15.8 
22.4 

10.4 

5.9 

9.9 
29.6 

15.1 

6.4 

17.4 
64.1 

17.9 

18.5 

23.5 
76.8 
8.7 

22.3 

17.2 

72.5 

3.8 

17.6 

2.1 
34.1 

-22.3 

31.4 

Total Medium Current 54.5 61.0 117.9 131.3 111.1 19.5 

High Current 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

Total High Current 

12.8 

16.8 
17.0 

7.9 
,^, , 

27.6 

46.3 
21.5 

11.5 
_.._ 

44.5 
139.4 

32.6 

24.6 

59.3 
164.7 

26.3 
50.4 
-,̂ __ 

58.4 

136.1 
27.1 

27.9 
— — — — - . • _ 

46.2 
68.7 

12.4 

37,1 

54.5 106.9 241.1 300.7 249.5 46.3 

High Voltage 
North American Market 
Japanese Market 

European Market 
Asia/Pacific-ROW Market 

8.4 

1.1 

.3 

.0 

8.1 

5.9 

4.0 
.0 

6.2 

8.1 

4.1 
.0 

7.4 

15.5 

.0 
1.7 

2.5 

2.5 
.0 
.0 

-26.1 
22.8 

-100.0 
NM 

Total High Voltage 9 . 8 1 8 . 0 1 8 . 4 2 4 . 6 5 . 0 - 1 5 . 5 

(Continued) 
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Chapter 2 Wafer Fab Equipment—Simimary Data by Category 2-7 

Table 2.1 (Continued) 

Worldwide Wafer Fab Equipment Market 
R ^ o n a l Market Share By Category 

(Revenue in Millions of U.S. Dollars) 

Total Isplantatlon 

North American Market 
Japanese Market 

European Market 

Asia/Pacific-ROW Market 

1986 

37.0 

40.3 
27.7 

13.8 

1987 

45.6 
81.8 

40.6 

17.9 

1988 

68.1 
211.6 

54.6 

43.1 

1989 

90.2. 
257.0 

35.0 

74.4 

1990 

78.1 
211.1 

30.9 

45.5 

CR.GR <%) 

1986-1990 

20.5 
51.3 

2.8 

34.8 

T o t a l X n ^ l a n t a t i o n 1 1 8 . 8 1 8 5 . 9 377.4 4 5 6 . 6 3 6 5 . 6 32.4 

O p t i c a l CD 
North American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

T o t a l O p t i c a l CD 

11.3 

10.5 
4.1 

2.8 

15.9 

15.0 
8.0 

3.4 

33.4 

27.6 
12.8 

5.6 
*___._ 

25.4 

20.5 
12.9 

10.8 
..̂ _̂ 

22.3 
16.2 
16.7 

4.8 
_ , ..H — 

18.5 

11.5 
42.1 

14.4 

28.7 42.3 79.4 69.6 60.0 20.2 

CD SEM 

North American Market 
Japanese Market 
Europeem Market 
Asia/Paci£c-ROH Market 

Total CD SEM 

7.4 

7.2 

.8 

.0 

19.0 
22.7 

3.4 
1.3 

26.5 
37.7 

5.5 
1.9 

.___—_ 

26.2 
41.4 

9.5 
3.5 

———___ 

26.1 
54.5 

6.8 
3.1 

______ 

37.0 
65.9 

70.7 
NM 

15.4 46.4 71.6 80.6 90.5 55.7 

Wafer Inspection 

North American Market 

Japanese Market 

European Market 

Asia/Pacific-ROW Market 

Total Wafer Inspection 

18.0 
15.8 

6.4 

1.9 

23.2 

21.8 

8.5 

4.2 
. 

35.7 

39.3 

12.9 

12.6 
._., 

40.1 
42.9 

23.4 

10.8 
__., . 

30.1 
43.7 

19.3 

5.9 
— __ —. 

13.7 

29.0 

31.8 

32.7 

4 2 . 1 5 7 . 7 1 0 0 . 5 1 1 7 . 2 9 9 . 0 23.8 

Other P r o c e s s Contro l 
North American Market 
J a p a n e s e Market 
Europeem Market 
Asia/Pacific-ROW Market 

T o t a l Other P r e . Con. 

125.5 

97.6 
46.2 

18.0 

104.4 

112.3 
41.1 

27.9 

116.5 
153.4 
48.2 

37.3 
______ 

129.6 

176.8 
48.8 

49.2 
______ 

120.0 

171.0 

45.0 

32.0 
______ 

-1.1 

15.0 
-.7 

15.5 

287.3 2 8 5 . 7 3 5 5 . 4 404.4 3 6 8 . 0 6 . 4 

(Continued) 
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2-8 WaJfer Fab Equipment Market Share Estimates 1990 Chapter 2 

Table 2.1 (Continued) 

Worldwide Wafer Fab Equipment Market 
R ^ o n a l Market Share By Cat^ory 

(Revenue i n Millions of U.S. Dollars) 

Tota l P r o c e s s Contro l 
North Amerlceun Market 
Japanese Market 
European Market 
Asia/Paclfic-ROW Market 

986 

162.2 

131.1 

57.5 

22.7 

1987 

162.5 
171,8 

61.0 

36.8 

1988 

212.1 

258.0 

79.4 

57.4 

1989 

221.3 

281.6 

94.6 

74.3 

1990 

198.5 
285.4 

87.8 

45.8 

CAGR (%) 

1986-1990 

5.2 

21.5 

11.2 

19.2 

T o t a l P r o c e s s C o n t r o l 3 7 3 . 5 4 3 2 . 1 6 0 6 . 9 671 .8 6 1 7 . 5 1 3 . 4 

Factory Automation 
Horth American Market 
Japanese Market 
European Market 
Asia/Pacific-ROW Market 

21.0 

43.0 
14.0 

3.0 

24.0 

54.0 
17.0 

4.0 

26.0 

76.0 
17.0 

11.0 

37.0 

112.0 
25.0 

21.0 

40.0 

121.0 
27.0 

28.0 

17.5 
29.5 

17.8 

74.8 

T o t a l Automation 8 1 . 0 9 9 . 0 1 3 0 . 0 1 9 5 . 0 2 1 6 . 0 2 7 . 8 

Other Equipment 

North American Market 

Japanese Market 

European Market 

Asia/Paci£.c-ROW Market 

Total Other Equipment 

Total Wafer Fab Equipment 

North American Market 

Japanese Market 

European Market 

Asia/Pacific-ROW Market 

Total Fab Equipment 

38.0 

36.0 

15.9 
5.7 

39.7 

45.6 

18.6 
8.0 

55.1 

80.5 

23.5 
18.2 

______ 

58.4 

98.2 

25.4 

28.6 
.._. 

50.8 

97.1 

24.8 
16.7 

___»_— 

7.5 

28.2 

11.8 
30.8 

9 5 . 6 1 1 1 . 9 1 7 7 . 3 2 1 0 . 6 1 8 9 . 4 

1,077.6 
1,021.2 

454.1 

163.5 

1,104.4 
1,279.5 

526.4 

229.4 

1,533.1 
2,270.3 

661.1 

518.1 
_——___ 

1,664.3 1,601 
2,798.0 2,943 

719.7 758 

814.1 510 
• . . . . « — — — . _ _ . ^ , 

i li:^' 
A^rh 
,0 / i ^ 

.6 r/. 

1 8 . 6 

10. 
30, 
13, 

2 , 7 1 6 . 4 3 , 1 3 9 . 7 4 , 9 8 2 . 6 5 , 9 9 6 . 1 5 , 8 1 3 . 1 

3 2 . 9 

2 0 . 9 

NM = Not Meaningful 
Ref: SUMMREG 

Source: Dataquest CApiil 1991) 
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Cha.ptcr 2 Wafer Fab Eqiripfflent—Sonuasoy Data by Category 2-9 

Table 2.2 
Worldwide Wafer Fab Equipment Market 

Market Share by Region 
(Revenue i n Millions of U.S. Dollars) 

Conpany: A l l 
P r o d u c t : A l l 
Reg ion o f C o n s u s ^ t i o n : A l l 

1986 1987 1988 1989 1990 
CA6R (%) 
1986-1990 

World Fab Equipment 
Market 2,716.4 3,139.7 4,982.6 5,996.1 5,813.1 20.9 

Lithography 

Contact/Proximity 
North American Companies 
Japanese Companies 
European Companies 
Joint Venture Companies 

. 0 
1 5 . 4 
1 6 . 0 

.0 

. 0 
1 1 . 0 
1 3 . 6 

. 0 

. 0 
8 . 6 

1 3 . 7 
. 0 

.0 
6 . 3 

1 6 . 3 
. 0 

. 0 
5 . 1 

1 3 . 5 
. 0 

NM 
- 2 4 . 1 

- 4 . 2 
MM 

Total Cont./Prox. 31.4 24.6 22.3 22.6 18.6 -12.3 

Projection Aligners 
North American Cos^anies 
Japanese Companies 
European Conpanies 
Joint Venture Companies 

1 2 1 . 8 
4 9 . 2 

. 0 

.0 

8 8 . 0 
4 0 . 6 

. 0 

. 0 

7 8 . 6 
6 9 . 1 

, 0 
. 0 

4 4 . 9 
4 9 . 4 

. 0 

. 0 

3 7 . 0 
5 2 . 1 

. 0 

.0 

- 2 5 . 8 
1 . 4 

NM 
NM 

Total Projection 171.0 128.6 147.7 94.3 89.1 -15.0 

Steppers 
North American Costpanies 
Japanese Companies 
European Companies 
Joint Venture Conpanies 

Total Steppers 

Direct-Write Lithography 
North American Costpanies 
Japanese Cos^anies 
European Con^anies 
Joint Venture Con^anies 

1 5 4 . 2 
1 9 9 . 8 

9 . 1 
. 0 

3 6 3 . 1 

6 . 4 
4 1 . 2 
2 0 . 5 

. 0 

1 2 4 . 5 
3 4 1 . 9 

3 6 . 7 
. 0 

5 0 3 . 1 

9 . 6 
3 9 . 5 
1 8 . 0 

. 0 

1 9 8 . 0 
6 6 4 . 4 

5 8 . 6 
. 0 

9 2 1 . 0 

1 2 . 8 
4 0 . 7 
1 5 . 2 

. 0 

1 4 7 , 2 
9 1 2 . 1 
1 2 3 . 2 

. 0 

1 , 1 8 2 . 5 

9 . 9 
4 1 . 0 
1 9 . 2 

. 0 

1 5 2 . 6 
8 2 3 . 2 

9 1 . 0 
.0 

1 , 0 6 6 . 8 

1 1 . 8 
4 3 . 7 
1 5 . 2 

. 0 

- . 3 
4 2 . 5 
7 7 . 8 

NM 

3 0 . 9 

1 6 . 5 
1 .5 

- 7 . 2 
NM 

Total Direct-Write 6 8 . 1 6 7 . 1 6 8 . 7 7 0 . 1 70.7 . 9 

(Continued) 
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2-10 Wafer Fab Equipment Market Share Estimates 1990 

Table 2.2 (Continued) 
Worldwide Wafer Fab Equipment Market 

Market Share by R ^ o n 
(Revenue in Millions of U.S. Dollars) 

MaskmcUcing Li thography 
North Aiaerlccin Conqpanies 
Japanese Coiqpanies 
European Companies 
J o i n t Venture Companies 

186 

36.0 

14.7 

.0 

.0 

1987 

28.6 

35.0 

4.0 

.0 

1988 

38.2 

16.5 

7.4 

.0 

1989 

34.7 

29.6 

4.9 

.0 

1990 

31.3 

16.6 

2.5 

.0 

CA6R (%) 
1986-1990 

-3.4 

3.1 

NM 
NM 

T o t a l Maskmaking 50.7 6 7 . 6 6 2 . 1 6 9 . 2 50.4 NM 

X-Ray 
North American Con^anies 
Japanese Companies 
Europeeui Con^anles 
J o i n t Venture Companies 

.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.8 
.0 

4.6 

.0 

2.0 
.0 

2.8 

.0 

.0 

.0 

1.6 

.0 

NM 
NM 

NM 

NM 

T o t a l X-Ray , 8 . 0 6 . 4 4 . 8 1 .6 1 8 . 9 

Total Lithography 
North American Companies 
Japanese Companies 
European Contpanies 
Joint Venture Companies 

319.2 

320.3 

45.6 

.0 

250.7 

468.0 

72.3 

.0 

329.4 

799.3 

99.5 

.0 

238.7 

1,038.4 

166.4 

.0 

232.7 

940.7 

123.8 

.0 

-7.6 

30.9 
28.4 

NM 

Total Lithography 6 8 5 . 1 7 9 1 . 0 1 , 2 2 8 . 2 1 , 4 4 3 . 5 1 , 2 9 7 . 2 1 7 . 3 

Automat ic P h o t o r e s i s t 
P r o c e s s i n g Equipment 

North American Contpanies 
Japanese Contpanies 
European Contpsuiies 
J o i n t Venture Contpanies 

T o t a l Track 

81.0 

61.4 

6.4 

.0 
.___— 

80.2 

76.6 

10.9 

.0 
______ 

93.4 

146.2 

13.8 

.0 
~.^..ta_. 

106.8 

195.2 

12.2 

19.4 
____—— 

115.3 

195.7 
13.4 

13.8 

9.2 

33.6 

20.3 

NM 

1 4 8 . 8 1 6 7 . 7 2 5 3 . 4 3 3 3 . 6 338.2 22.8 

Wet P r o c e s s 
North American Con^anies 
Japanese Conpanles 
European Conipetnles 
J o i n t Venture Contpetnies 

89.7 

67.9 

3.1 

.0 

95.2 

67.7 

4.3 
.0 

106.5 

165.7 

4.7 

.0 

114.5 
231.9 

8.2 

.0 

96.1 
252.0 

2.2 

.0 

1.7 

38.8 
-8.2 

NM 

Total Net Process 1 6 0 . 7 

sfi^ 

1 6 7 . 2 2 7 6 . 9 3 5 4 . 6 3 5 0 . 3 2 1 . 5 

(Continued) 
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Chapter 2 Wafer Fab Equipment—Summaty Data by Cat^ary 2-11 

Table 2.2 (Continued) 
Worldwide Wafer Fab Equipment Market 

Market Share by R e ^ o n 
(Revenue in Millions of U.S. Dollars) 

Dry Strip 
North American Conpanies 
Japanese Con^anies 
European Con^anies 
Joint Venture Companies 

186 

2 1 . 0 
1 3 . 5 

. 0 

. 9 

1987 

2 5 . 4 
2 7 . 5 

. 0 

5 . 0 

1988 

3 8 . 6 
5 1 . 6 

. 0 

1 0 . 2 

1989 

3 9 . 8 
6 8 . 3 

. 0 

1 3 . 1 

1990 

3 8 . 3 
7 5 . 3 

. 0 

1 1 . 7 

CA6R (%) 
1986-1990 

1 6 . 2 
5 3 . 7 

NM 

8 9 . 9 

Total Dry Strip 35.4 57.9 100.4 121.2 125.3 37,2 

Dry Etch 
North American Companies 
Japanese Companies 
European Companies 
Joint Venture Companies 

Total Dry Etch 

Deposition 

CVD 
North American Con^anies 
Japanese Companies 
European Con^anies 
Joint Venture Companies 

1 7 6 . 1 
5 0 . 0 

5 . 0 

6 . 0 

2 3 7 . 1 

8 6 . 0 
4 7 . 7 
8 0 . 1 

7 . 6 

2 1 0 . 3 
7 2 . 5 

7 . 2 

1 7 . 4 

3 0 7 . 4 

- i % •? 

1 3 4 . 3 
3 8 . 1 
7 8 . 0 

8 . 8 

3 6 4 . 0 
1 5 3 . 5 

1 5 . 7 
. 0 

5 3 3 . 2 

- y / r 

2 5 2 . 4 
1 0 6 . 6 
1 0 0 . 1 

3 . 5 

t 

3 8 5 . 8 
2 6 0 . 0 

1 7 . 0 
6 . 2 

6 6 9 . 0 

^ ^ 5 * 

3 6 9 . 5 
1 4 4 . 6 

9 1 . 3 
4 . 0 

3 3 5 . 2 
3 1 4 . 2 

1 9 . 9 
1 4 . 1 

6 8 3 . 4 

-^ V^ 
4 1 5 . 3 
1 7 1 . 6 

8 0 . 7 
2 0 . 9 

1 7 . 5 
5 8 . 3 
4 1 . 2 
2 3 . 8 

3 0 . 3 

4 8 . 2 
3 7 . 7 

. 2 

2 8 . 8 

/> <% 
^ 

Total CVD 221.4 259.2 462.6 609.4 688.5 32.8 

PVD 
North American Compemies 
Japanese Companies 
Europeatfi Companies 
Joint Venture Companies 

1 1 3 . 5 
7 5 . 2 
4 7 . 9 

. 0 

1 0 2 . 0 
1 0 2 . 7 

4 6 . 2 
. 0 

1 3 2 . 4 
1 2 9 . 7 

3 9 . 9 
. 0 

1 5 7 . 7 
1 6 1 . 1 

4 9 . 6 
. 0 

1 2 3 . 0 
2 3 6 . 0 

4 9 . 4 
. 0 

2 . 0 

3 3 . 1 
. 8 

NM 

Total PVD 236.6 250.9 302.0 368.4 408.4 14.6 

Silicon Epitaxy 
North American Con^anies 
Japanese Companies 
European Costpanies 
Joint Venture Costpanies 

4 2 . 7 
3 . 6 

. 0 

. 0 

3 3 . 4 
2 . 1 

. 0 

. 0 

6 7 . 2 
6 . 2 

1 2 . 1 
. 0 

4 6 . 9 
1 2 . 2 
1 5 . 9 

. 0 

3 6 . 8 
6 . 7 

2 4 . 7 
. 0 

- 3 . 6 
1 6 . 8 

NM 

NM 

Total Silicon Epitaxy 4 6 . 3 3 5 . 5 8 5 . 5 75.0 6 8 . 2 1 0 . 2 

(Continued) 
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2-12 Wafer Fab Equipment Market Share Estimates 1990 Chapter 2 

Table 2.2 (Continued) 
Worldwide Wafer Fab Equipment Market 

Market Share by Region 
(Revenue in Millions of U.S. Dollars) 

M e t a l o r g a n i c CVD 
North American Cowpaniea 
Japanese Compainles 
European Companies 
J o i n t Venture Companies 

•86 

8 . 9 

1 2 . 1 

7 . 4 

3 . 0 

1 9 8 7 

1 0 . 2 

1 0 . 5 

1 1 . 0 

2 . 9 

1 9 8 8 

1 3 . 1 

1 3 . 7 

1 3 . 5 

1 . 7 

1 9 8 9 

1 5 . 7 

1 4 . 5 

1 4 . 4 

. 0 

1 9 9 0 

1 5 . 3 

1 0 . 9 
1 6 . 1 

. 0 

CAGR (%} 

1 9 8 6 - 1 9 9 0 

1 4 . 5 

- 2 . 6 

2 1 . 5 

NM 

T o t a l MOCVD 3 1 . 4 3 4 . 6 4 2 . 0 4 4 . 6 4 2 . 3 7 . 7 

Molecular Beam Epitaxy 
North Americam Con^anies 
Japanese Conrpanies 
European Companies 
Joint Venture Companies 

1 8 . 0 

1 4 . 8 

3 3 . 0 

. 0 

1 7 . 1 

1 6 . 6 

3 4 . 3 

. 0 

2 0 . 3 

2 1 . 6 

3 9 . 0 

. 0 

1 7 . 2 
1 3 . 7 

4 1 . 3 

. 0 

4 . 7 

1 3 . 0 

3 6 . 8 

. 0 

- 2 8 . 5 

- 3 . 2 

2 . 8 

NM 

Total MBE 65.8 68.0 80.9 72.2 54.5 -4.6 

Total Deposition 
North American Companies 269.1 
Japanese Companies 153.4 
European Companies 168.4 
Joint Venture Companies 10.6 

2 9 7 . 0 

1 7 0 . 0 

1 6 9 . 5 

1 1 . 7 

4 8 5 . 4 

2 7 7 . 8 

2 0 4 . 6 

5 . 2 

6 0 7 . 0 

3 4 6 . 1 

2 1 2 . 5 

4 . 0 

5 9 5 . 1 

4 3 8 . 2 

2 0 7 . 7 

2 0 . 9 

2 1 . 9 

3 0 . 0 

5 . 4 

1 8 . 5 

Total Deposition 601.5 648.2 973.0 1,169.6 1,261.9 20.4 

Diffusion 
North American CoBtpanies 
Japanese Contpanies 
European Companies 
Joint Venture Conpanies 

6 3 . 3 

2 4 . 1 

1 8 . 8 

4 9 . 4 

6 5 . 3 

3 3 . 3 

2 1 . 5 

2 5 . 3 

1 1 4 . 5 

1 4 1 . 2 

2 6 . 9 

1 1 . 5 

1 1 6 . 6 

1 5 9 . 5 

3 5 . 3 

1 8 . 6 

9 8 . 7 

1 6 7 . 9 

3 3 . 0 

2 2 . 8 

1 1 . 7 

6 2 . 5 

1 5 . 1 

- 1 7 . 6 

Total Diffusion 155.6 145.4 294.1 330.0 322.4 20 .0 

Rapid Thermal Processing 
North American Companies 
Japanese Cosrpanies 
European Con^anies 
Joint Venture Cott̂ anies 

1 1 . 9 

2 . 1 

. 7 

. 8 

1 6 . 3 

1 . 2 

. 7 

. 0 

1 9 . 3 

1 . 8 

1 . 2 

. 0 

2 1 . 2 

5 . 4 

1 . 5 
. 0 

2 5 . 0 

6 . 2 

1 . 7 

. 0 

2 0 . 4 

3 1 . 1 

2 4 . 8 

NM 

Total RTP 15.5 18.2 22.3 28.1 32.9 20.7 
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Chsqrter 2 Wafer Fab Equipment—Simunary Data by Category 2-15 

Table 2.2 (Continued) 
Worldwide Wafer Fab Equipment Market 

Market Share by Region 
(Revenue In Millions of U.S. Dollars) 

Ion Z s ^ l a n t a t i o n 
North American Companies 
Japanese Companies 
European Companies 
J o i n t Venture Companies 

186 

82.5 

20.7 

.0 

15.6 

1987 

107.0 

26.8 

2.8 
49.3 

1988 

197.6 

53.3 

4.2 
122.3 

1989 

223.7 

82.9 

1.6 
148.4 

1990 

197.9 

62.4 

.0 
105.3 

CAGR (%) 

1986-1990 

24.5 

31.8 

NM 
61.2 

T o t a l I m p l a n t a t i o n 1 1 8 . 8 1 8 5 . 9 3 7 7 . 4 4 5 6 . 6 3 6 5 . 6 3 2 . 4 

O p t i c a l CD 
North American Companies 
Japsmese Costpanies 
European Companies 
J o i n t Venture Con^anies 

12.0 

11.2 
5.5 

.0 

10.4 

15.1 

16.8 

.0 

28.7 
27.7 

23.0 

.0 

37.6 

19.1 
12.9 

.0 

35.5 
11.8 

12.7 

.0 

31.1 

1.3 

23.3 

NM 

T o t a l O p t i c a l CD 28.7 42.3 79.4 69.6 60.0 20.2 

CD SEM 

North American Companies 

Japeuiese Companies 

European Companies 

Joint Venture Con^anies 

3.6 

10.4 
1.4 

.0 

3.9 

32.9 

9.6 

.0 

6.4 

53.2 

12.0 

.0 

16.0 

64.6 
.0 

.0 

» 
14.4 

76.1 
.0 

.0 

41.4 

64.5 
NM 

NM 

Total CD SEM 15.4 46.4 71.6 80.6 90.5 55.7 

Wafer Inspection 

North American Companies 24.9 35.4 62.1 74.6 55.2 22.0 

Japanese Companies 10.9 15.5 26.1 28.8 30.5 29.3 

Europeaui Con^anies 6.3 6.8 12.3 13.8 13.3 20.5 

Joint Venture Contpanies .0 .0 .0 .0 .0 NM 

Total Wafer Insp. 42.1 

Subtotal Fab Equipment* 

North American Companies 1,154 

Japanese Companies 

European Companies 

Joint Venture Conpemies 

57.7 100.5 117.2 

154.3 

745.9 

261.2 

83.3 

1,197.1 

1,007.1 
322.4 

108.7 

1,845.9 

1,897.4 

417.9 

149.2 

1,982.3 

2,500.2 

481.4 
209.7 

99.0 23.8 

l^tTi^ 

1,839.4 Siio 12.4 37'/ 
2,571.0^5?^ 36.3 £t'l^ 
427.7 f% 13.1 2.Si*/« 
188.6 22.7 iu.t)/ 

Subtotal Fab Equipment 2,244.7 2,635.3 4,310.4 5,173.6 5,026.7 22.3 

CContinued) 
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2-14 Water Fab Equipment Market Share Estimates 1990 Chapter 2 

Ion H i l l i n g 
A l l Companies 

Other P r o c e s s Contro l 
A l l Conpanies 

Fac tory Automat ion 
A l l Companies 

Other Equipment 
A l l Companies 

T o t a l Fab Equip . 

Table 2.2 (Continued) 
Worldwide Wafer Fab Equipment Market 

Market Share by Region 
(Revenue in Millions of U.S. Dollars) 

1986 

7 . 8 

1987 1988 1989 
CAGR (%) 

1990 1986-1990 

7 . 8 9 . 5 1 2 . 5 1 3 . 0 1 3 . 6 

2 8 7 . 3 2 8 5 . 7 3 5 5 . 4 4 0 4 . 4 3 6 8 . 0 6.4 

81.0 99.0 130.0 195.0 216.0 27.8 

95.6 111.9 177.3 210.6 189.4 18.6 

2,716.4 3,139.7 4,982.6 5,996.1 5,813.1 20.9 

^Subtotal Fab Equipment does not include Ion Milling, Other Process 
Control, Factory Automation, stnd Other Eqpiipment categories as 
detailed company data is not cos^lete for these categories. 
Aggregate data for these categories are added to provide a consistent 
total for the worldwide wafer fab equipment market. 

NM = Not Meaningful 
Ref: SUMMSHR 

Source: Dataquest CApiil 199U 

©1991 Dataquest Incoipoiated April—Reproduction Prohibited 



chapter 3 

Wo/ipr Fab Equipment—Import/Export 
Data 

This section of the equipment database con
sists of two summary tables that provide infor
mation on the import/export markets for the 
worldwide wafer fab equipment market. In 
both Table 3.1 and Table 3.2, the woridwide 
fab equipment market total in millions of U.S. 
dollars is listed at the beginning of the table 
and followed by the subtotal for fab equip
ment. The subtotal fab equipment line item 
includes all of the front-end equipment cate
gories for which detailed company analysis 
has been made and accounts for 86 percent 
of all front-end equipment for 1990. For some 
equipment categories (Ion Milling, Process 
Control, Faaory Automation, and Other Equip
ment), detailed company analysis is not yet 
complete. For these categories, which account 
for tfie remaining 14 percent of wafer fab 

equipment, a top-down estimate has been 
made and included in Tables 3.1 and 3.2 so 
that worldwide fab equipment sales are con
sistent across all tables. 

The subtotal fab equipment market includes 
all of the major wafer fab equipment cate
gories and accounts for the majority of all 
import/export aciivicy in the woridwide fab 
equipment market Relatively Ulrie iirqKMl/ejtport 
activity exists for the remaining 14 percent of 
wafer fab equipment for which detailed com
pany data are not yet complete. These equip
ment markets are largely supplied by domestic 
suppliers. Significant import/export analysis of 
the fab equipment market can be done, how
ever, with the aid of the data in Tables 3.1 
and 3.2. 

3-1 
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Table 3.1 
Worldwide Wafer Fab Equipmeat Market 

Import Data 
(Revenue in Millions of U.S. Dollars) 

Company: 

Product: 
Region of Consunptlon: 

All 

All 
All 

World Fab Equipment 
Market 
Subtotal Fab Equip.* 
Subtotal Percent (%) 

1986 1987 

2716.4 3139.7 
2244.7 2635.3 
82.6 83.9 

1988 

4982.6 
4310.4 

86.5 

1989 

5996.1 

5173.6 

86.3 

1990 

5813.1 

5026.7 

86.5 

CAGR (%) 

1986-1990 

20.9 
22.3 

Subtotal Fab Equipment 

North America 
N. American Co. Sales 
Japanese Co. Sales 
European Co. Sales 
Joint Venture Co. Sales 

Total N. America Market 

Japan 
N. American Co. Sales 
Japanese Co. Sales 
Europecui Co. Sales 
Joint Venture Co. Sales 

Total Japan Market ,. 

Europe 
N. American Co. Sales 
Japanese Co. Sales 
Europesm Co. Sales 
Joint Venture Co. Sales 

Total Europe Market 

Asia/Pacific-ROW 
N. American Co. Sales 
Japanese Co. Sales 
Europeeut Co. Sales 
Joint Venture Co. Sales 

Total A/P-ROW Market 

719.8 696.2 997.6 1003.3 974.3 7^-^ 7.9 
81.2 123.7 177.1 229.2 249.9 l^.<^ 32.5 
88.4 112.7 156.8 178.4 146.6 /O.C 13.5 

.0 .0 .0 25.4 16.5 i_i, NM 

889.4 

132.1 

589.8 

37.9 

83.3 

843.1 

213.1 

41.0 

122.3 

.0 

932.6 

148.9 
770.7 

37.8 

108.7 

1066.1 

240.8 

54.5 

152.8 

.0 

1331.5 

320.0 

1445.9 

44.3 

148.2 

1958.4 

302.5 
82.4 

184.5 

1.0 

1436.3 

352.2 

1832.6 

44.9 

176.3 

2406.0 

312.5 

• 99.0 
198.0 

8.0 

1387.3 11.8 

4̂.̂  
368.2 _ 29.2 

1983.1"^'^- 35.4 
49.5 l-l 6.9 

148.5^'-^ 15.6 

2549.3 31.9 

291.2 '-{^•^ 8.1 
164.01-'^!^ 41.4 

179.4 VL-S 10.1 
23. 6 3 .6 NM 

376.4 448.1 570.4 617.5 658.2 15.0 

89.3''^ 111.2 
33.9l-^'f 58.2 
12.6 ?,J 19.1 

.0 .0 

225.8 

192.0 
32.3 

.0 

314.3 
339.4 
60.1 

.0 

l.e 205 .7 '^ ' •23 .2 
174.0 '^.'^50.5 
52.2 lOA 42.7 

.0 NM 

135.8 188.5 450.1 713.8 431.9 33.5 

(Contiiiuecl} 
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Chapter 3 Wafer Fab Equipoient—Imporl/EjEport Data 3-3 

Table 3.1 (Continued) 
Worldwide Wafer Fab Equipment Market 

Import Data 
(Revenue in Millions of U.S. Dollars) 

Worldwide 
N. American Co. Sales 
Japsuiese Co. Sales 
European Co. Sales 
Joint Venture Co. Sales 

Subtotal Fab Equip. 

Ion Milling 
All Con̂ zuiies 

Other Process Control 
All Companies 

Factory Automation 
All Companies 

Other Equipment 
All Companies 

Total Fcib Eq[uipment 

1990 

1839.4 

2571.0 

427.7 

188.6 

5026.7 

CAGR (%) 
1986-1990 

12.4 

36.3 

13.1 
22.7 

22.3 

1986 1987 1988 1989 

1154.3 1197,1 1845.9 1982.3 
745.9 1007.1 1897.4 2500.2 
261.2 322.4 417.9 481.4 
83.3 108.7 149.2 209.7 

2244.7 2635.3 4310.4 5173.6 

7.8 7.8 9.5 12.5 13.0 13.6 

287.3 285.7 355.4 404.4 368.0 6.4 

81.0 99.0 130.0 195.0 216.0 27.8 

95.6 111.9 177.3 210.6 189.4 18.6 

2716.4 3139.7 4982.6 5996.1 5813.1 20.9 

'Subtotal Fab Equipment does not include Ion Milling, 
Process Control, Factory Automation, and Other Equipment categories, 
as detailed conpany data are not conplete for these categories. 
Aggregate data for these categories are added to provide a consistent 
total for the worldwide wafer fab equipment market. 

NM = Not Meaningful 
Ref: IHEXSHR 

Sotuce: Dataquest CApril 1991) 
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Table 3.2 
Worldwide Wafer Fab Equipment Market 

Export Data 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 

Region of Consijmption: 

All 

All 

All 

World Fab Equipment Market 
Subtotal Fab Equipment* 
Subtotal Percent (%) 

1986 

2716.4 
2244.7 

82.6 

1987 

3139.7 

2635.3 

83.9 

1988 

4982.6 
4310.4 

86.5 

1989 

5996.1 
5173.6 

86.3 

1990 

5813.1 
5026.7 

86.5 

CA6R (%) 

1986-1990 

20.9 

22.3 

Subtotal Fab Equipment 

N. American Equipment Companies 
Sales in North America 
Sales in Japan 
Sales in Europe 
Sales in Asia/Paci£.c-ROW 

Total N. American Con̂ sanies 1154.3 1197.1 1845.9 1982,3 1839.4 

719.8 
132.1 

213.1 

89.3 

696.2 

148.9 

240.8 
111.2 

997.6 
320.0 

302.5 
225.8 

1003,3 
352.2 

312.5 

314.3 

974.3 

368.2 

291.2 

205.7 

7.9 
29.2 

8.1 
23.2 

12.4 

Japanese Equipment Conpanies 
Sales in Horth America 
Sales in Japan 
Sales in Europe 
Sales in Asia/Pacific-ROW 

Total Japanese Compcinies 

81,2 

589.8 

41.0 

33.9 

123.7 
770.7 

54.5 
58.2 

177.1 
1445.9 

82.4 

192.0 

229.2 
1832.6 

99.0 

339.4 

249,9 
1983.1 

164.0 

174.0 

32.5 
35.4 

41.4 

50.5 

745.9 1007,1 1897,4 2500,2 2571.0 36.3 

European Equipment CompcUiies 
Sales in North America 
Sales in Japan 
Sales in Europe 
Sales in Asia/Pacific-ROW 

Total European Coiqpanies 261.2 

88.4 

37.9 

122.3 

12.6 

112.7 

37.8 

152.8 

19.1 

156.8 

44.3 
184.5 

32.3 

178.4 

44.9 

198.0 

60.1 

146.6 

49.5 
179.4 

52.2 

13.5 

6.9 
10.1 

42.7 

322.4 417.9 481,4 427,7 13.1 

Joint Venture Equipment Companies 
Sales in Horth America 

Sales in Japan 

Sales in Europe 

Sales in Asia/Pacific-ROW 

Total JV Companies 

Subtotal Fab Equip. 

.0 

83.3 

.0 

.0 

83.3 

2244.7 

.0 

108.7 

.0 
,0 

108.7 

2635.3 

.0 

148.2 

1.0 
.0 

149.2 

4310.4 

25.4 

176,3 

8,0 
.0 

209.7 

5173.6 

16.5 

148.5 

23.6 
.0 

188.6 

5026.7 

NM 

15.6 
NM 
NM 

22.7 

22.3 
(Continued) 
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Table 3.2 (Continued) 
Worldwide Wafer Fab Equipment Market 

Export Data 
(Revenue In Millions of U.S. Dollars) 

Ion Milling 
All Companies 

Other Process Control 
All Companies 

Factory Automation 
All Companies 

Other Equipment 
All Con^anies 

Total Fab Equip. 

1986 1987 1988 
CAGR (%) 

1989 1990 1986-1990 

7.8 7.8 9.5 12.5 13.0 13.6 

287.3 285.7 355.4 404.4 368.0 6.4 

81.0 99.0 130.0 195.0 216.0 27.8 

95.6 111.9 177.3 210.6 189.4 18.6 

2716.4 3139.7 4982.6 5996.1 5813.1 20.9 

"Subtotal Fab Equipment does not include Ion Milling, Other Process 
Control, Factory Automation, euid Other Equipment categories as 
detailed costpany data is not complete for these categories. 
Aggregate data for these categories are added to provide a consistent 
total for the worldwide wafer fab equipment market. 

NM = Not Meaningful 
Ref: IMEXSHR 

Source: Dataquest 0̂ >ril 1991) 
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chapter 4 

Wo/î r Fab Equipment—Company Shares 
by Category 

This section of the equipment database con
tains detailed company market share data by 
region for the major front-end equipment cate
gories as shown in Tables 4.1 through 4.63. 
All of the companies that participate in an 
equipment segment are listed for each region, 
regardless of whether or not they have sales 
in a particular region. Although this approach 
results in a large number of zeros in the 
tables, it also indicates that Dataquest has not 
recorded any sales for the company in that 
region. We believe that this format gives more 

positive information than eliminating a com
pany with no sales in a given region. 

At the beginning of each table, the total world 
market for a particular equipment category is 
presented. This total is the same for each cate
gory as the total listed in Tables 2.1 and 2.2 
in Chapter 2 entitled "Wafer Fab Equipment— 
Summary Data by Category." Thus, all tables 
are completely consistent as one proceeds 
from the summary tables to the detailed tables 
presented here in this section. 

) 

4-1 
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Table 4.1 
Worldwide lithography Market Share 

By Equipment Cat^ory 
CRevenue in Millions of U.S. Dollars) 

Company: All 

Product: Lithography 
Region of Consiamption: Worldwide 

CAGR (%) 
1986 1987 1988 1989 1990 1986-1990 

World Lithography 
Market 685.1 791.0 1228.2 1443.5 1297.2 17.3 

Contact/Proximity 

Canon 15.4 11.0 8.6 6.3 5.1 

Karl Suss 16.0 13.6 13.7 16.3 13.5 

Total Cont./Prox. 31.4 24.6 22.3 22.6 18.6 -12.3 

Projection Aligners 
Canon 
Perkin-Elmer 
SVG Lithography 

Total Projection 

ippers 
ASET 
ASM Lithography 
Canon 
Eaton 
6CA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

49.2 
121.8 

.0 

171.0 

11.6 
9.1 

63.2 
2.1 

74.6 
8.2 

128.4 
27.0 

.0 
38.9 

40.6 
88.0 

.0 

128.6 

11.3 
36.7 
89.8 

.0 
47.4 
33.3 
218.8 
25.2 

.0 
40.6 

69.1 
78.6 

.0 

147.7 

16.0 
58.6 
125.0 

.0 
104.0 
49.2 

490.2 
5.0 
.0 

73.0 

49.4 
44.9 

.0 

94.3 

4.0 
123.2 
182.9 

.0 
68.9 
75.5 
653.7 
12.0 

.0 
62.3 

52.1 
.0 

37.0 

89.1 

.0 
91.0 

202.2 
.0 

78.2 
102.6 
518.4 

.0 
36.0 
38.4 

i 
-15.0 

Total Steppers 363.1 503.1 921.0 1182.5 1066.8 , 30.9 

CCsminued} 

i 
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Table 4.1 (Continued) 
Worldwide Utbograpfay Market Share 

By Equipment Cat^ory 
(Revenue Jn Millions of U.S. Dollars) 

Direct-Write Lithography 
ASM Lithography 
Ateq 
Cambridge 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 
Varian 

1986 

6.0 
.0 

14.5 
.0 

11.2 
30.0 

.0 
6.4 
.0 
.0 

1987 

8.0 
.0 

10.0 
.0 

8.7 
30.8 

.0 
9.6 
.0 
.0 

1988 

7,2 
.0 

8.0 
.0 

9.6 
31.1 

.0 
12.8 

.0 

.0 

1989 

7.2 
.0 

12.0 
.0 

9.4 
31.6 

.0 
9.9 
.0 
.0 

CAGR (%) 
1990 1986-1990 

.0 
2.0 
.0 

9.8 
8.3 

35.4 
15.2 

.0 

.0 

.0 

Total Direct-Write 68.1 67.1 68.7 70.1 70.7 

Maskmaking Lithography 
ASM Lithography 
Ateq 
Cambridge 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 
Varian 

Total Maskmaking 

X-Ray 
Hampshire Instruments 
Micronix 
Perkin-Elmer 
Karl Suss 

Total X-Ray 

Total Lithography 

.0 

.0 

.0 

.0 

.0 
11.7 

.0 
36.0 
3.0 
.0 

50.7 

.0 

.8 

.0 

.0 

.8 

685.1 

4.0 
1.6 
.0 
.0 

13.4 
18.1 

.0 
27.0 
3.5 
.0 

67.6 

.0 

.0 

.0 

.0 

.0 

791.0 

2.4 
11.2 
5.0 
.0 

3.8 
5.0 
.0 

27.0 
7.7 
.0 

62.1 

1.8 
.0 
.0 

4.6 

6.4 

1228.2 

2.4 
13.7 
2.5 
.0 

6.6 
15.8 

.0 
21.0 
7.2 
.0 

69.2 

.0 

.0 
2.0 
2.8 

4.8 

1443.5 

.0 
10.3 

.0 
21.0 
6.2 

10.4 
2.5 
.0 
.0 
.0 

50.4 

.0 

.0 

.0 
1.6 

1.6 

1297.2 

-.1 

18.9 

17.3 

Ref: LITHSHR 

Source: Dataquest (AptH 1991) 
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Table 4.2 
Worldwide Contact/Proximity Market Share 

By R ^ o n 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product : 
Region o f ConsToinption: 

All 
Contact/Proximity 
Worldwide 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World Cont./Prox. Market 31.4 24.6 22.3 22.6 18.6 -12.3 

North America 
Canon 
Karl Suss 

5.6 
5.5 

4.5 
5.5 

3.0 
5.9 

1.4 
5.9 

1.3 
5.1 

Total North America 11.1 10.0 8.9 7.3 6.4 -12.9 

Japan 
Canon 
Karl Suss 

5.2 
3.9 

3.6 
1.6 

2.7 
1.3 

2.7 
3.0 

2.1 
2.4 

Total Japan 9.1 5.2 4.0 5.7 4.5 -16.1 

Europe 
Canon 
Karl Suss 

2.6 
3.4 

1.5 
3.5 

1.5 
3.9 

.8 
5.2 

,6 
4.2 

Total Europe 6.0 5.0 5.4 6.0 4.8 -5.4 

Asia-Pacific/ROW 
Canon 
Karl Suss 

2.0 
3.2 

1.4 
3.0 

1.4 
2.6 

1.4 
2.2 

1.1 
1.8 

Total A/P-ROW 5 . 2 4 .4 4 . 0 3 . 6 2 . 9 - 1 3 . 6 

Worldwide 
Canon 
Karl Suss 

T o t a l Worldwide 

Ref: CONTSHR 

Source: Dataquest Ô MJl 1990 

1 5 . 4 
1 6 . 0 

3 1 . 4 

1 1 . 0 
1 3 . 6 

2 4 . 6 

8 . 6 
13-7 

2 2 . 3 

6 . 3 
1 6 . 3 

2 2 . 6 

5 . 1 
1 3 . 5 

1 8 . 6 - 1 2 . 3 
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Table 43 
Worldwide Projection Al^ner Market Share 

By Region 
(Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Constmtption: All 

All 
Projection Aligner 

World Projection Market 

North America 
Canon 
Perkin-Elmer 
SVG Lithography 

1986 

171.0 

13.6 
84.8 

.0 

1987 

128.6 

8.4 
58.0 

.0 

1988 

147.7 

12.0 
48.7 

.0 

1989 

94.3 

8.4 
14.0 

.0 

CAGR (%) 
1990 1986-1990 

89.1 -15.0 

14.6 
.0 

10.2 

Total North America 98.4 66.4 60.7 22.4 24.8 -29.1 

Japan 
Canon 
Perkin-Elmer 
SVG Lithography 

Total Japan 

Europe 
Canon 
Perkin-Elmer 
SVG Lithography 

25.4 
13.0 

.0 

38.4 

6.4 
18.2 
.0 

21.7 
15.0 

.0 

36.7 

6.3 
11.0 

.0 

52.3 
11.0 

.0 

63.3 

3.2 
13.1 

.0 

36.0 
7.9 
.0 

43.9 

- .-. 
2.5 
10.5 

.0 

18.8 
.0 

9.2 

28.0 

4.9 
.0 

10.2 

-7.6 

Total Europe 24.6 17.3 16.3 13.0 15.1 -11.5 

Asia-Pacific/ROW 
Canon 
Perkin-Elmer 
SVG Lithography 

3.8 
5.8 
.0 

4.2 
4.0 
.0 

1.6 
5.8 
.0 

2.5 
12.5 

.0 

13.8 
.0 

7.4 

Total Rest of World 9.6 8.2 7.4 15.0 21.2 21.9 

Worldwide 
Canon 
Perkin-Elmer 
SVG Lithography 

Total Worldwide 

Ref: PROJSER 

Souice: Daaquest CApiil 1991> 

49.2 
121.8 

.0 

40.6 
88.0 

.0 

69.1 
78.6 

.0 

49.4 
44.9 

.0 

52.1 
.0 

37.0 

1 7 1 . 0 1 2 8 . 6 1 4 7 . 7 9 4 . 3 8 9 . 1 - 1 5 . 0 
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4-6 ^ater Fab Equipmetit Market Share Estimates 1990 Chapter 4 

Table 4.4 
Worldwide Stepper Market Share • 

By R ^ o n 
(Revenue In Millions of U.S. Dollars) 

i 

Company: All 
Product: Steppers 
Region of Consumption: All 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World Stepper Market 363.1 503 .1 921.0 1,182.5 1,066.8 30.9 

North America 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

11.6 
5.8 

21.6 
2.1 

46.4 
.0 

14.8 
23.1 

.0 
27.4 

10.4 
19.6 
25.2 

.0 
36.7 

.0 
44.0 
18.0 

.0 
30.1 

14.0 
39.0 
25.0 

.0 
80.6 

.0 
71,5 
5.0 
.0 

44.9 

4.0 
82.6 
31.2 

.0 
53.0 

.0 
112.0 
12.0 

.0 
43.4 

.0 
49.7 
41.7 

.0 
68.2 
6.2 

75.6 
.0 

36.0 
21.7 

i 

Total North America 152.8 184.0 280.0 338.2 299.1 18.3 

Japan 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

Total Japan 

.0 

.0 
20.9 

.0 
9.6 
8.2 
98.8 

.0 

.0 
1.6 

139.1 

.0 

.0 
24.1 

.0 
4.4 

33.3 
151.0 

.0 

.0 

.0 

212.8 

.0 

.0 
45.0 

.0 
3.9 

49.2 
336.2 

.0 

.0 
2.3 

436.6 

.0 

.0 
64.7 

.0 

.0 
75.5 

390.5 
.0 
.0 

1.7 

532.4 

.0 

.0 
92.4 

.0 

.0 
96.4 

344.2 
.0 
.0 

6.1 

539.1 40.3 

<Continued) 

i 
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chapter 4 Wafer Fab Equipment—Company Shares by Category 4-7 

Table 4.4 (Continued) 
Worldwide Stepper Market Share 

By Region 
(Revenue in Millions of VS. Dollars) 

Europe 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

1986 

.0 
3.3 
15.3 

.0 
16.7 

.0 
3.7 
.0 
.0 

6.7 

1987 

.9 
17.1 
18.0 

.0 
6.3 
.0 

6.2 
2.7 
.0 

7.3 

1988 

.0 
16.9 
20.0 

.0 
18.2 

.0 
22.0 

.0 

.0 
12.9 

1989 

.0 
23.2 
37.5 

.0 
15.9 

.0 
25.2 

.0 

.0 
8.8 

CAGR (%) 
1990 1986-1990 

.0 
27.1 
41.7 

.0 
4.5 
.0 

54.0 
.0 
.0 

4.8 

T o t a l Europe 45.7 58.5 90.0 110.6 132.1 30.4 

Asia/Pacific-ROW 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

.0 

.0 
5.4 
.0 

1.9 
.0 

11.1 
3.9 
.0 

3.2 

.0 

.0 
22.5 

.0 

.0 

.0 
17.6 
4.5 
.0 

3.2 

2.0 
2.7 

35.0' 
.0 

1.3 
.0 

60.5 
.0 
.0 

12.9 

.0 
17.4 
49.5 

.0 

.0 

.0 
126.0 

.0 

.0 
8.4 

.0 
14.2 
26.4 

.0 
5.5 
.0 

44.6 
.0 
.0 

5.8 

Total A/P-ROW 25.5 47.8 114.4 201.3 96.5 39.5 

Worldwide 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

11.6 
9.1 

63.2 
2.1 

74.6 
8.2 

128.4 
27.0 

.0 
38.9 

11.3 
36.7 
89.8 

.0 
47.4 
33.3 

218.8 
25.2 

.0 
40.6 

16.0 
58.6 
125.0 

.0 
104.0 
49.2 

490.2 
5.0 
.0 

73.0 

4.0 
123.2 
182.9 

.0 
68.9 
75.5 
653.7 
12.0 

.0 
62.3 

.0 
91.0 

202.2 
.0 

78.2 
102.6 
518.4 

.0 
36.0 
38.4 

Total Worldwide 

Ref: STEPSHR 

Source: Dauquest CAptil 1991) 

3 6 3 . 1 5 0 3 . 1 9 2 1 . 0 1 , 1 8 2 . 5 1 , 0 6 6 . 8 3 0 . 9 
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4-8 Wafer Fab Equipment Market Share Estimates 1990 Chapter 4 

Table 4.5 
Worldwide Stepper Market Share 

By R ^ o n 
(Units) 

Company: All 
Product: Steppers 
Region of Consumption: All 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

World Stepper Market 456 520 833 954 775 14.2 

North America 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

14 
7 

22 
3 

72 
0 

20 
24 
0 

44 

11 
16 
28 
0 

41 
0 

50 
20 
0 

37 

14 
30 
25 
0 

62 
0 
65 
5 
0 

41 

4 
57 
25 
0 

40 
0 

80 
3 
0 

45 

0 
33 
30 
0 

44 
5 

56 
0 
9 

21 

Total North America 206 203 242 254 198 -1.0 

Japan 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

0 
0 

20 
0 

10 
9 

110 
0 
0 
3 

0 
0 

20 
0 
4 

30 
148 

0 
0 
0 

0 
0 

45 
0 
3 

40 
310 

0 
0 
3 

0 
0 
60 
0 
0 

70 
325 

0 
0 
2 

0 
0 

70 
0 
0 

78 
255 

0 
0 
7 

Total Japan 152 202 401 457 410 28.2 

CConiiiiiied) 

i 

©1991 Dataquest Incorporated April—Reproduction Prohibited 



Chapter 4 Wafer Fab Equipment—Company Shares by Category 4-9 

Table 4.5 (Continued) 
Worldwide Stepper Market Share 

By Region 
CUnlts) 

Europe 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

86 

0 
4 
17 
0 
26 
0 
5 
0 
0 
12 

1987 

1 
14 
20 
0 
7 
0 
7 
3 
0 
9 

1988 

0 
13 
20 
0 
14 
0 
20 
0 
0 
14 

1989 

0 
16 
30 
0 
12 
0 
18 
0 
0 
10 

1990 

0 
15 
30 
0 
4 
0 
40 
0 
0 
5 

CAGR (%) 
1986-1990 

Total Europe 

Asia/Pacific-ROW 
ASET 
ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Nikon 
Perkin-Elmer 
SVG Lithography 
Ultratech 

64 61 81 86 94 10.1 

0 
0 
6 
0 
3 
0 
15 
4 
0 
6 

0 
0 
25 
0 
0 
0 
20 
5 
0 
4 

2 
2 
35 
0 
1 
0 
55 
0 
0 
14 

0 
12 
45 
0 
0 
0 
90 
0 
0 
10 

0 
10 
20 
0 
4 
0 
33 
0 
0 
6 

Total Asia/Pacific-ROW 34 54 109 157 73 21.0 

Worldwide 
ASET 
• ASM Lithography 
Canon 
Eaton 
GCA 
Hitachi 
Perkin-Elmer 
Nikon 
SVG Lithography 
Ultratech 

14 
11 
65 
3 

111 
9 
28 
150 
0 
65 

12 
30 
93 
0 
52 
30 
28 
225 
0 
50 

16 
45 
125 
0 
80 
40 
5 

450 
0 
72 

4 
85 
160 
0 
52 
70 
3 

513 
0 
67 

0 
58 
150 
0 
52 
83 
0 

384 
9 
39 

Total Worldwide 

Ref: STEPUNIT 

Source: Dataquest CApiil 1991) 

456 520 833 954 775 14.2 
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4-10 Wafier Fab Equipment Market Share Estimates 1990 Chapter 4 

Table 4.6 
Worldwide Direct-Write lithography Market Share 

By R ^ o n 
(Revenue in Millions of U.S. Dollars) 

Company: 
P r o d u c t : 
Region o f Consuiitpt:ion: 

All 
Direct-Write Lithography 
All 

World Direct-Write Market 

North America 
ASM Lithography 
Ateq 
Cambridge Instnxments 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 

1986 

68.1 

4.0 
.0 

10.0 
.0 
.0 

10.0 
.0 

6.4 

1987 

67.1 

4.0 
.0 

4.0 
.0 
.0 

6.0 
.0 

3.2 

1988 

68.7 

2.4 
.0 

2.0 
.0 
.0 

6.0 
.0 

3.2 

1989 

70.1 

.0 

.0 
4.0 
.0 
.0 

6.0 
.0 
.0 

1990 

70.7 

.0 

.0 

.0 

.0 

.0 
8.3 
3.7 
.0 

CAGR (%) 
1986-1990 

.9 

T o t a l North America 3 0 . 4 1 7 . 2 1 3 . 6 1 0 . 0 1 2 . 0 - 2 0 . 7 

Japan 
ASM Lithography 
Ateq 
Cambridge Instrtiments 
Etec 
Hitachi 
Leica 
JEOL 
Perkin-Elmer 

Total Japan 

Europe 
ASM Lithography 
Ateq 
Cambridge Instruments 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 

Total Europe 

.0 

.0 

.0 

.0 
11.2 

.0 
18.0 

.0 

29.2 

2.0 
.0 

4.5 
.0 
.0 

2.0 
.0 
.0 

8.5 

.0 

.0 

.0 

.0 
8.7 
.0 

20.8 
3.2 

32.7 

4.0 
.0 

4.0 
.0 
.0 

4.0 
.0 

3.2 

15.2 

.0 

.0 

.0 

.0 
9.6 
.0 

23.1 
3.2 

35.9 

4.8 
.0 

4.0 
.0 
.0 

2.0 
.0 

6.4 

17.2 

.0 

.0 

.0 

.0 
9.4 
.0 

21.6 
3.5 

34.5 

7.2 
.0 

6.0 
.0 
.0 

4.0 
.0 

3.2 

20.4 

.0 
2.0 
.0 
.0 

8.3 
.0 

18.8 
.0 

29.1 

.0. 

.0 

.0 
6.0 
.0 

8.3 
9.0 
.0 

23.3 

-.1 

28.7 

(Continued} 
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Chapter 4 Wafer Fab Equipment—Company Shares by Category 4-11 

Table 4.6 (Continued) 
Worldwide Direct-Wrlte lithograpliy Market Share 

By Region 
(Revenue in Millions of U.S. Dollars) 

^ 

As ia/Pacific-ROW 
ASM Lithography 
Ateq 
Cambridge Instrumen-ts 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 

1986 

.0 
*Q; 
.0 
.0 
,0 
yO 
.0 
.0 

1987 

.0 

.0 
2.0 
.0 
.0 
.0 
.0 
-0 

1988 

.0 

.0 
2.0 
.0 
.0 
.0 
.0 
.0 

1989 

.0 

.0 
2.0 
.0 
.0 
.0 
.0 

3.2 

1990 

.0 

.0 

.0 
3.8 
.0 
.0 

2.5 
.0 

CA.GR (%) 

1986-1990 

Total As ia/Pacific-ROW .0 2.0 2.0 5.2 6.3 NM 

Worldwide 
ASM Lithography 
Ateq 
Cambridge Instiruments 
Etec 
Hitachi 
JSOL 
Leica 
Perkin-Elmer 

6.0 
.0 

14.5 
.0 

11.2 
30.0 

.0 
6.4 

8.0 
.0 

10.0 
.0 

8.7 
30.8 

.0 
9.6 

7.2 
.0 

8.0 
.0 

9.6 
31.1 

.0 
12.8 

7.2 
.0 

12.0 
.0 

9.4 
31.6 

.0 
9.9 

.0 
2-0 
.0 

9.8 
8.3 
35.4 
15.2 
.0 

Total Worldwide 68.1 67.1 68.7 70.1 70.7 

NM = Not Meaningful 
Ref: DWLTHSHR 

Source: Dataquest C^ril 1991) 
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Table 4.7 
WorldvFide Maskmaking lithography Market Share 

By Region 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 

World Maskmaking Market 

North America 
ASM Lithography 
Ateq 
Cambridge Instruments 
Etec Systems 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

All 
Maskmaking Lithography 
All 

1986 

50.7 

.0 

.0 

.0 
-0 
.0 
.0 
.0 

27.0 
.0 

1987 

67.6 

.0 
1.6 
.0 
.0 
.0 
.0 
.0 

12.0 
.0 

1988 

62.1 

2.4 
1.6 
.0 
.0 
.0 
.0 
.0 

12.0 
.0 

1989 

69.2 

2.4 
4.0 
.0 
.0 
.0 
.0 
,0 

9.0 
.0 

1990 

50.4 

.0 
8.8 
.0 

3.0 
.0 
.0 
.0 
.0 
.0 

CAGR (%) 
1986-1990 

-.1 

T o t a l North America 2 7 . 0 1 3 . 6 1 6 . 0 1 5 . 4 1 1 . 8 - 1 8 . 7 

Japan 
ASM Lithography 
Ateq 
Cambridge InstrTjments 
Etec Systems 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

Total Japan 

Europe 
ASM Lithography 
Ateq 
Cambridge Instruments 
Etec Systems 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

Total Europe 

.0 

.0 

.0 

.0 

.0 
11.7 

.0 
9.0 
3.0 

23.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
10.4 
18.1 

.0 
6.0 
3.5 

38.0 

4.0 
.0 
.0 
.0 

3.0 
.0 
.0 

6.0 
.0 

13.0 

.0 
8.0 
.0 
.0 

3.8 
5.0 
.0 

3.0 
7.7 

27.5 

.0 
1.6 
.0 
.0 
.0 
.0 
.0 

6.0 
.0 

7.6 

.0 
7.5 
.0 
.0 

6.6 
15.8 
.0 

3.0 
7.2 

40.1 

.0 
2.2 
.0 
.0 
.0 
.0 
.0 

6.0 
.0 

8.2 

.0 
1.5 
.0 

12.0 
6.2 
10.4 

.0 

.0 

.0 

30.1 

.0 

.0 

.0 
3.0 
.0 
.0 
.0 
.0 
.0 

3.0 

6.2 

NM 
(Continued) 

i 
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Table 4.7 (Continued) 
Worldwide Maskfflakii^ lithograpby Market Share 

By R ^ o n 
(Revenue In Millions of U.S. Dollars) 

„ 

As ia/Pacific-ROW 
ASM Lithography 
Ateq 
Cambridge Instruments 
Etec Systems 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

1986 

.0 
6̂ 

'0 
.& 
vG 
.0 
.0 
^0 
.6 

1987 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
3.0 
.0 

1988 

.0 

.0 
5.0 
.0 
.0 
.0 
.0 

6.0 
.0 

1989 

.0 

.0 
2.5 
.0 
.0 
.0 
.0 

3.0 
-.0 

1990 

.0 

.0 

.0 
3.0 
.0 
.0 

2.5 
.0 
.0 

CAGR (%) 
1986-1990 

Total Asia/Pacific-ROW 3.0 11.0 5.5 5.5 MM 

Worldwide 
ASM Lithography 
Ateq 
Cambridge Instrtiments 
Etec Systems 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

11 

36 
3 

.0 

.0 

.0 

.0 

.0 

.7 

.0 

.0 

.0 

4.0 
1.6 
.0 
.0 

13.4 
18.1 

.0 
27.0 
3.5 

2.4 
11.2 
5.0 
.0 

3,8 
5.0 
.0 

27.0 
7.7 

2.4 
13.7 
2.5 
.0 

6.6 
15,8 

,0 
21.0 
7.2 

.0 
10.3 

.0 
21.0 
6.2 
10.4 
2.5 
.0 
.0 

Total Worldwide 50.7 67.6 62.1 69.2 50.4 -.1 

NM = Not Meaningful 
Re£: MMLITESHR 

Source Dataquest CAptil 1991) 
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Table 4J8 
Worldwide Direct-Write and Maskmaldng litlu^raphy Market Share 

By R ^ o n 
(Revenue in Millions of U^. Dollars) 

Company: 
Product : 
Region o f Consumption: 

All 
Direct-Write and Maskmaking Lithography 
All 

World Direct-Write 
and Maskmaking 
Lithography Market 

North America 
ASM Lithography 
Ateq 
Cambridge Instruments 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

1986 

118.8 

4.0 
.0 

10.0 
.0 
.0 

10.0 
.0 

33.4 
.0 

1987 

134.7 

4.0 
1.6 
4.0 
.0 
.0 

6.0 
.0 

15.2 
.0 

1988 

130.8 

4.8 
1.6 
2.0 
.0 
.0 

6.0 
.0 

15.2 
.0 

1989 

139.3 

2.4 
4.0 
4.0 
.0' 
.0 

6.0 
.0 

9.0 
.0 

1990 

121.1 

.0 
8.8 
.0 

3.0 
.0 

8.3 
3.7 
.0 
.0 

CAGR (%) 
1986-1990 

.5 

Total North America 5 7 . 4 3 0 . 8 2 9 . 6 2 5 . 4 2 3 . 8 - 1 9 . 8 

Japan 
ASM Lithography 
Ateq 
Cambridge Instriiments 
Etec 
Hitachi 
OEOL 
Leica 
Perkin-Elmer 
Toshiba 

Total Japan 

.0 

.0 

.0 

.0 
11.2 
29.7 

.0 
9.0 
3.0 

52.9 

.0 

.0 

.0 

.0 
19.1 
38.9 

.0 
9.2 
3.5 

70.7 

.0 
8.0 
.0 
.0 

13.4 
28.1 

.0 
6.2 
7.7 

63.4 

.0 
7.5 
.0 
.0 

16.0 
37.4 

.0 
6.5 
7.2 

74.6 

.0 
3.5 
.0 

12.0 
14.5 
29.2 

.0 

.0 
-0 

59.2 2 . 9 

c 
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Table 4 ^ (Continued) 
Worldwide Direct-Write and Masktnaking lithogixipliy Market Share 

By Region 
(Revenue in Millions of U.S. Dollars) 

^ 

Europe 
ASM Lithography 
Ateq 
Cambridge Instruments 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

1986 

2.0 
.0 

4.5 
.0 
.0 

2.0 
.0 
.0 
.0 

1987 

8.0 
.0 

4.0 
.0 

3.0 
4.0 
.0 

9.2 
.0 

1988 

4.8 
1.6 
4.0 
.0 
.0 

2.0 
.0 

12.4 
.0 

1989 

7.2 
2.2 
6.0 
.0 
.0 

4.0 
.0 

9.2 
.0 

1990 

.0 

.0 

.0 
9.0 
.0 

8.3 
9.0 
.0 
.0 

CAGR {%) 
1986-1990 

Total Europe 8.5 28.2 24.8 28.6 26.3 32.6 

Asia/Pacific-ROW 
ASM Lithography 
Ateq 
Cambridge Instruments 
Etec 
Hitachi 
JEOL 
Leica 
Perkin-Elmer 
Toshiba 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.0 
.0 
.0 
.0 
.0 

3.0 
.0 

.0 

.0 
7.0 
.0 
.0 
.0 
.0 

6.0 
.0 

.0 

.0 
4.5 
.0 
.0 
.0 
.0 

6.2 
.0 

.0 

.0 

.0 
6.8 
.0 
.0 

5.0 
.0 
.0 

Total Asia/Pacific-ROW 5.0 13.0 10.7 11.8 NM 

Worldwide 
ASM Lithography 
Ateq 
Cambridge Instroiments 
Etec 
Hitachi 
CFEOJj 
Leica 
Perkin-Elmer 
Toshiba 

6.0 
.0 

14.5 
.0 

11.2 
41.7 

.0 
42.4 
3.0 

12,0 
1.6 
10.0 
.0 

22.1 
48.9 

.0 
36.6 
3.5 

9.6 
11.2 
13.0 

.0 
13.4 
36.1 

.0 
39.8 
7.7 

9.6 
13.7 
14.5 
.0 

16.0 
47.4 

.0 
30.9 
7,2 

.0 
12.3 

.0 
30.8 
14.5 
45.8 
17.7 

.0 

.0 

Total Worldwide 118.8 134.7 130.8 139.3 121.1 

NM = Not Meaningful 
Ref: DWMMSHR 

Source: Dataquest CApiil 1991) 
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4-16 Wafer Fab Equipment Market Share Estimates 1990 Chapter 4 

Table 4.9 
Worldwide X-Racy Aligaer Market Share 

By Region 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption; 

All 
X-Ray Aligner 
All 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World X-Ray Market 6.4 4.8 1.6 18.9 

North America 
Hampshire Instruments 
Micronix 
Perkin-Elmer 
Karl Suss 

.0 
,0 
.0 
.0 

.0 

.0 

.0 

.0 

1.8 
.0 
.0 

1.6 

.0 

.0 
2.0 
.0 

.0 

.0 

.0 

.0 

Total North America 3.4 2.0 NM 

Japan 
Hampshire Instruments 
Micronix 
Perkin-Elmer 
Karl Suss 

Total Japan 

Europe 
Hampshire Instruments 
Micronix 
Perkin-Elmer 
Kark Suss 

.0 

.8 

.0 

.0 

.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.6 

1.6 

.0 

.0 

.0 
1.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.6 

NM 

Total Europe 1.4 2.8 1.6 NM 

Asia/Paci£c-ROW 
Hampshire Instrxmients 
Micronix 
Perkin-Elmer 
Karl Suss 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Total Asia/Pacific-ROW NM 

(Continued) 
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Chapter 4 Wafer Fab Equipment—Company Shares by Category 4-17 

Table 4.9 (Continued) 
Worldwide X-Ray A l ^ e r Market Share 

By K ^ o n 
(Revenue in Millions of U.S. Dollars) 

f 

Worldwide 
Hampshire Ins'truments 
Micronix 
Perkin-Elmer 
Karl Suss 

1986 

.0 

.8 

.0 

.0 

1987 

.0 

.0 

.0 

.0 

1988 

1.8 
.0 
.0 

4.6 

1989 

.0 

.0 
2.0 
2.8 

1990 

.0 

.0 

.0 
1.6 

CAGR (%) 
1986-1990 

Total Worldwide .0 6.4 4.8 1.6 18.9 

NM = Not Meaningful 
Ref: XRAYSHR 

Source Dataquest C^»il 1991) 
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4-18 Wafer Fab Equipment Market Share Estimates 1990 Cliapter 4 

Table 4.10 
Worldwide Automatic Photoresist Processii^ Equipment CTrack) Market Share 

By R ^ o n 
(Revenue in Millions of U.S. Dollars) 

Company: A l l 
P r o d u c t : Track 
Region o f Consuntption: A l l 

World Track Market 

North America 
Canon 
Convac 
Dainippon Screen 
Katon 
FSI International 
GCA 
Machine Technology 
Semiconductor Systems 
Silicon Valley Group 
Solitec 
Tazmo 
Tokyo Electron Ltd 
Varian/TEL 
Veeco 
Yuasa 

1986 

148.8 

.0 
2.0 
.2 

5.0 
.0 

6.5 
11.3 
7.9 
15.5 
6.3 
.5 
.9 
.0 

2.9 
.0 

1987 

167.7 

.0 
4.0 
.5 

3.7 
.0 

2.8 
10.1 
9.6 
20.8 
5.3 
2.0 
2.1 
.0 
.0 
.0 

1988 

253.4 

.0 
5.9 
3.1 
1.1 
.0 

2.2 
7.9 
19.8 
25.4 
5.6 
2.0 
5.0 
.0 
.0 
.0 

1989 

333.6 

.0 
6.4 
5.7 
1.0 
.0 
.0 

10.0 
18.7 
27.0 
7.0 
1.7 
.0 

13.6 
.0 
.0 

1990 

338.2 

1.1 
6.3 
6.2 
1.5 
.0 
.0 

17.5 
20.0 
29.7 
5.0 
1.4 
.0 

6.9 
.0 
.0 

CAGR (%) 
1986-1990 

22.8 

Total North America 59.0 60.9 78.0 91.1 95.6 It '0 12.8 

Japan 
Cajion 

Convac 
Dainippon Screen 
Eaton 
FSI International 
GCA 
Machine Technology 
Semiconductor Systems 
Silicon Valley Group 
Solitec 
Tazmo 
Tokyo Electron Ltd 
Varian/TEL 
Veeco 
Yuasa 

Total Japan 

.2 

.0 
27.4 

.0 

.0 

.8 

.1 

.0 

.0 

.0 
1.6 
21.4 

.0 

.0 
3.0 

27 

2 
30 

3 

.7 

.0 

.8 

.0 

.0 

.3 

.3 

.0 

.0 

.0 

.1 

.6 

.0 

.0 

.6 

3.8 
.0 

31.7 
.0 
.0 
.2 
.5 
.0 
.0 
.0 

2.9 
68.5 

.0 
,0 

6.0 

10.1 
.0 

51.8 
.0 
.0 
.0 
.5 
.0 
.5 
.0 

6.8 
77.7 

.0 

.0 
8.8 

6.2 
.0 

48.1 
.0 
.0 
.0 
.0 
.0 
.5 
.0 

15.0 
95.5 
.0 
.0 

5.8 

54.5 65.4 113.6 156.2 171.1 1/ ' / 33.1 
(Continued) 
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Table 4.10 (Contitaued) 
Worldwide Automatic Photoresist Processing Equipment CTrack) Market Share 

By R ^ o n 
OEtevenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Europe 
Canon 
Convac 
Dainippon Screen 
Eaton 
FSI International 
GCA 
Machine Technology 
Semiconductor Systems 
Silicon Valley Group 
Solitec 
Tazmo 
Tokyo Electron Ltd 
Varian/TEL 
Veeco 
Yuasa 

.3 
4.4 
1.2 
6.0 
.0 

4.0 
1.3 
.9 

7.0 
.2 
.3 

1.5 
.0 
.0 
.0 

.3 
6.9 
1.9 
5.2 
.0 

3.2 
1.0 
1.2 
6.9 
.1 
.3 

1.5 
.0 
.0 
.0 

.0 
7.9 
2.7 
6.6 
.0 

2.5 
1.3 
2.2 
6.4 
.4 
.3 

6.2 
.0 
.0 
.0 

.0 
5.8 
5.1 
6.3 
.0 
.0 
.6 

3.3 
10.8 

.5 

.4 

.0 
5.8 
.0 
.0 

.0 
7.1 
2.1 
6.8 
.0 
.0 

3.5 
3.0 
11.0 

.4 

.0 

.0 
6.9 
.0 
.0 

Total Europe 2 7 . 1 28.5 3 6 . 5 3 8 . 6 40.8 /:L% <^ 1 0 . 8 

Asia/PacifLc-ROW 
Canon 
Convac 
Dainippon Screen 
Eaton 
ESI International 
GCA 
Machine Technology 
Semiconductor Systems 
Silicon Valley Group 
Solitec 
Tazmo 
Tokyo Electron Ltd 
Varian/TEL 
Veeco 
Yuasa 

Total Asia/Pacific-ROW 

.0 

.0 
1.0 
1.0 
.0 

1.0 
.2 
.0 

3.1 
.0 
.1 

1.8 
.0 
.0 
.0 

8.2 

.0 

.0 
1.0 
1.6 
.0 
.7 

1.3 
.0 

5.3 
.8 
.2 

2.0 
.0 
.0 
.0 

12.9 

.0 

.0 
2.7 
3.3 
.0 
.6 

•3 
.0 

5.6 
1.5 
.5 

10.8 
.0 
.0 
.0 

25.3 

.0 

.0 
5.1 
3.2 
.0 
.0 
.2 
.0 

15.7 
1.5 
.4 

21.6 
.0 
.0 
.0 

47.7 

1.1 
.0 

2.8 
2.2 
.0 
.0 
.0 
.0 

13.8 
.4 
.0 

10.4 
.0 
.0 
.0 

30.7 39.1 

(ContiiiuetO 
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4-20 Wafier Fab Equipment Market Share Estimates 1990 Cliapter 4 

Table 4.10 (Conthiued) 
Worldwide Automatic Photoresist Processing Equipment (Track) Market Share 

By Region 
(Revenue in Millions of U.S. Dollars) 

(I 

_̂ 

Worldwide 
Canon 
Convac 
Dainlppon Screen 
Eaton 
FSI International 
GCA 
Machine Technology 
Semiconductor Systems 
Silicon Valley Group 
Solitec 
Tazmo 
Tokyo Electron Ltd 
Varian/TEL 
Veeco 

1986 

.5 
6.4 

29.8 
12.0 

.0 
12.3 
12.9 
8.8 

25.6 
6.5 
2.5 
25.6 

.0 
2.9 

1987 

1.0 
10.9 
31.2 
10.5 

.0 
7.0 
12.7 
10.8 
33.0 
6.2 
4.6 
36.2 

.0 

.0 

1988 

3.8 
13.8 
40.2 
11.0 

.0 
5.5 
10.0 
22.0 
37.4 
7.5 
5.7 
90.5 

.0 

.0 

1989 

10.1 
12.2 
67.7 
10.5 

.0 

.0 
11.3 
22.0 
54.0 
9.0 
9.3 

99.3 
19.4 

.0 

1990 

8.4 
13.4 
59.2 
10.5 

.0 

.0 
21.0 
23.0 
55.0 
5.8 
16.4 

105.9 
13.8 

.0 

CAGR (%) 
1986-1990 

C J_ 

^t / 

l< 

^\'' r 
ii.s-

Yuasa 3.0 3 . 6 6 .0 8.8 5.8 s'r 

Total Worldwide 148.8 167.7 253.4 333.6 338.2 22.8 

Ref: TRACKSHR 

Source: Dauquest CApiil 1991) 

^0 fo n«va,»0 

u.̂ . r 
- IA/^A.^ 

ni. 
iii' 
Uirfo 

n o . i 

iof 

1 I < Ti.i 

^y 

U J LO 

^ S , . ' M L U ^ ^̂ ~ 3 

k.A 

&^ iM 

1V1 

i 
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Table 4.11 
Wet Process Market Share 
North American Market 

(Revenue in Millions of U.S. Dollars) 

Company: 

Product: 

Region of Consunqptlon: 

World Wet Process Market 

Integrated Wet Systems 

Dainippon Screen 

Dalton Corporation 

Dan Science Co., Ltd. 

Dexon 

ETE Company, Ltd. 

Enya 

Fuji Electric 

Integrated Air Systems 

Kaijo Denki 

Kuwano Electric 

Maruwa 

Musashi 

Pokomy 

Poly-Flow Engineering 

Pure-Aire 

Sankyo Engineering 

Santa Clara Plastics 

Sci Manufacturing 

Semifab 

Shimada 

Sulxmicron Systems, Inc. 

Sugai 

S&K Products Intemat. 

Tohokasei 

Toyoko Chemical 

Universal Plastics 

Verteq 

Other Con^anies 

Total Integr. Systems 

A l l 

Wet P r o c e s s 

N o r t h A m e r i c a n M a r k e t 

1 9 8 6 

1 6 0 . 7 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

1 . 4 

1 . 5 

. 0 

. 0 

. 0 

. 0 

. 1 

1 . 0 

. 5 

8 . 0 

. 0 

1 . 0 

. 0 

. 0 

. 0 
1 . 0 

. 0 

. 0 

. 3 

3 . 0 

. 0 

1 7 . 8 

1 9 8 7 

1 6 7 . 2 

. 0 

. 0 

. 0 

. 7 

. 0 

. 0 

. 0 

2 . 3 

. 6 

. 0 

. 0 

. 0 

. 0 

. 1 

1 . 5 

1 . 2 

6 . 0 

2 . 8 

2 . 6 

. 0 

. 0 

. 0 

1 . 5 

. 0 

. 0 

1 . 6 

. 8 

. 0 

2 1 . 7 

1 9 8 8 

2 7 6 . 9 

2 . 2 

. 0 

. 0 

3 . 1 

. 0 

. 0 

. 0 

1 . 8 

3 . 1 

. 9 

. 0 

. 0 

. 0 

. 0 

1 . 7 

. 0 

6 . 0 

1 . 0 

5 . 0 

. 0 

. 0 

. 0 

2 . 0 

. 0 

. 0 

3 . 1 

1 . 8 

. 0 

3 1 . 7 

1 9 8 9 

3 5 4 . 6 

4 . 3 

. 0 

. 0 

4 . 1 

. 0 

. 0 

. 0 

. 0 

3 . 0 

2 . 1 

. 0 

. 0 

. 0 

. 0 

2 . 5 

. 0 

7 . 2 

1 . 1 

6 . 2 

. 0 

2 . 0 

. 0 
4 . 2 

. 0 

. 0 

5 . 5 

. 9 

. 0 

4 3 . 1 

1 9 9 0 

3 5 0 . 3 

. 0 

. 0 

. 0 

. 5 

. 0 

. 0 

. 0 

. 0 

. 0 

2 . 0 

. 0 

. 0 

. 0 

. 0 

1 . 0 

. 0 

5 . 8 

. 4 

3 . 5 
. 0 

1 0 . 0 

. 0 

1 . 0 

. 0 

. 0 

4 . 5 

1 . 1 

. 0 

2 9 . 8 

CAGR (%) 

1 9 8 6 - 1 9 9 0 

2 1 . 5 

1 3 . 7 

(Continuiecl} 
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4-22 Wafer Fab Equipment Market Share Estimates 1990 Chapter 4 

Table 4.11 (Continued) 
Wet Process Market Share 

North American Market 
(Revenue in Millions of U.S. Dollars) 

i 

1986 1987 1988 1989 
CA6R (%) 

1990 1986 -1990 

Manual Wet Benches 
Daln ippon Screen 
Dan S c i e n c e C o . , L t d . 
Dexon 
D a l t o n Corporat ion 
Enya 
ETE Company, Ltd . 
I n t e g r a t e d A i r Sys tems 
K a i j o Denki 
K y o r i t s u 
Maruwa 
Musashi 
Porkorny 
P o l y - F l o w E n g i n e e r i n g 
P u r e - A i r e 
Sankyo E n g i n e e r i n g 
Seuita Clara P l a s t i c s 
S c i Memufacturing 
Semi f a b 
Shimada 
Sugai 
Tohokase i 
Toyoko Chemical 
U n i v e r s a l P l a s t i c s 
V e r t e q 
Other Con^anies 

.0 

. 0 
1 .8 

.0 

. 0 

. 0 
2 . 6 

.0 

.0 

. 0 

. 0 

. 0 

.0 

. 6 

. 0 
5 . 0 

. 0 
4 . 7 

.0 

. 0 

. 0 

. 0 
1 .2 

. 1 

. 0 

. 0 

. 0 
2 . 1 

. 0 

. 0 

.0 

.7 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 6 

. 0 
3 . 0 
1 .7 
4 . 3 

. 0 

.0 

. 0 

. 0 
1 . 9 

. 0 

. 0 

.4 

.0 
>.3 
.0 
.0 
.0 
. 2 
.0 
.0 
.0 
.0 
.0 
.0 
. 5 
.0 

. . 8 
. 9 

. . 2 
.0 
.0 
.0 
.0 

1.6 
. 4 
.0 

. 5 

.0 

. 6 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

.2 

.7 

. 2 

. 3 

. 9 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 5 

.0 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 

. 0 

.0 

.0 

. 1 

.0 

. 6 
,0 
.0 
.0 
.0 
,0 
.0 
. 0 
. 0 
. 0 

i 

T o t a l Han. Benches 16.0 14.3 12.3 9.4 6.2 -21.1 

Rinsers/Dryers 

Dainippon Screen 

Dan Science Co., Ltd. 

Enya 

Estek 

FSI International 

Kaijo Denki 

Kuwano 
Poly-Flow Engineering 

Sankyo Engineering 
Semitool 
Shimada 

S&K Products Internat. 
Sugai 

Tohokasei 

.0 

.0 

.0 

.0 

.8 

.0 

.0 

.2 

.0 
).0 
.0 
.4 
.0 
.0 

10 

. 0 

. 0 

. 0 

. 8 

. 7 

. 0 

. 0 

. 2 

. 0 

. 9 

. 0 

. 6 

. 0 

. 0 

.8 

.0 

. 0 

. 8 
1 .1 

. 3 

. 2 

. 1 

. 2 
9 .7 

. 0 

. 9 

. 0 

. 0 

.7 

.0 

.0 

.0 

.7 

.2 

.0 

.2 

.1 

.6 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

..1 

.1 

.0 

.0 

.0 

).8 
.0 
l.O 
.0 
.0 

(ContinuedD 
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Table 4.11 (Continued) 
Wet Process Market Share 

North American Market 
(Bevenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CASK (%) 

1990 1986-1990 

Verteq 
Other Cos^emies 

3.0 
.0 

2,7 
.0 

4.0 
.0 

4.1 
.0 

3.9 
.0 

Total Rlnser/Dryers 13.4 15.9 18.1 12.8 14.9 2.7 

Acid Processors 
Advantage Production Technology 
Alameda Instruments 
Athens 
OEM Teichnology 
FSI International 
Poly-Flow Engineering 
Semitool 

.0 

.0 

.0 

.0 
10.9 
.1 

2.7 

.0 

.0 
1.0 
.0 

7.5 
.1 

2.2 

.0 

.0 
4.0 
1.0 
8.8 
.0 

2.9 

10 

Total Acid Process. 13.7 10.8 16.7 14.3 16.4 4.6 

Hegasonic Cleaners 
FSI International 
Kaijo Denki 
Verteq 

Total Megasonics 

Total N.A. Wet Process 

1.2 
.0 

1.2 

2.4 

63.3 

1.2 
.0 

1.7 

2.9 

65.6 

1.3 
.0 

3.2 

4.5 

83.3 

.9 

.0 
3.9 

4.8 

84.4 

1.0 
.0 

3.5 

4.5 

71.8 

17.0 

3.2 

Ref: WETSHR 

Source: Dataquest (April 1991) 
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Table 4.12 
Wet Process Market Share 

Japanese Marlcet 
(Revenue in Millions of U.S. Dollars) 

i 

Company: 

Product: 

Region of Consuinption: 

All 
Wet Process 
Japanese Market 

1986 1987 1988 1989 

CAGR (%) 

1990 1986-1990 

World Wet Process Market 160.7 167.2 276.9 354.6 350.3 21.5 

:egrated Wet Systems 
Dainippon Screen 

Dalton Corporation 

Dan Science Co., Ltd. 

Dexon 
ETE Costpany, Ltd. 

Enya 

Fuji Electric 
Integrated Air Systems 

Kaijo Denki 

Kuwsuio Electric 

Maruwa 

Musashi 

Pokorny 
Poly-Flow Engineering 

Pure-Aire 

Sankyo Engineering 

Santa Clara Plastics 
Sci Manufacturing 

Semifab 
Shimada 

Submicron Systems, Inc. 

Sugai 
SSK Products Internat. 

Tohokasei 
Toyoko Chemical 

Universal Plastics 

Verteq 
Other Costpanies 

Total Integr. Systems 

18.0 

.0 

.0 

.0 

.0 

7.8 

.0 

.0 
10.8 

3.3 
.0 

.0 

.0 

.0 

.0 

4.8 

.0 

.0 

.0 

.0 

.0 

2.2 

1.5 

.0 

.0 

.0 

.0 

6.0 

54.4 

18.7 

.0 

.0 

.0 

.0 

4.9 

.0 

.0 
6.2 

5.6 

.0 

.0 

.0 

.0 

.0 

3.1 

.0 

.0 

.0 
3.4 

.0 

2.8 
2.0 

.0 

.0 

.0 

.0 

4.2 

50.9 

25.7 

.0 

.9 

.0 
1.5 

5.4 

2.6 
.0 

7.7 

8.5 
1.8 

.0 

.0 

.0 

.0 

5.3 
.0 

.0 

.0 
4.9 

.0 

15.0 
.0 

1.8 
1.2 

.0 

.0 

6.2 

88.5 

28.9 

1.7 

1.2 

.0 
2.9 

6.5 

2.4 
.0 

19.4 

4.0 
4.0 

1.2 

.0 

.0 

.0 

25.1 

.0 

.0 

.0 
8.6 

.0 
24.4 

.0 

2.0 
1.7 

.0 

.0 

8.2 

142.2 

41.3 
1.7 

1.1 

.0 
5.9 

5.6 

2.0 
.0 

27.3 

5.6 

5.9 

3.9 

.0 

.0 

.0 

25.1 

.0 

.0 

.0 

14.0 

.0 

28.0 
.0 

3.4 

3.8 

.0 

.0 

.0 

174.6 33.8 

(Continued) 

i 
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Table 4.12 (Continued.) 
Wet Process Market Share 

Japanese Market 
(Revenue in Millions of U.S. Dollars) 

Manual Wet Benches 

Dalnippon Screen 

Dan Science Co., Ltd.. 

Dexon 

Dalton Corporation 

Enya 

ETE Compemy, Ltd. 

Integrated Air Systems 

Kaijo Denki 

Kyoritsu 

Maruwa 

Musashi 

Forkomy 

Poly-Flow Engineering 

Pure-Aire 

Sankyo Engineering 

Santa Clara Plastics 

Sci Manufacturing 

Semifab 

Shimada 

Sugai 

Tohokasei 

Toyoko Chemical 

Universal Plastics 

Verteq 

Other Companies 

.986 

1.6 

.0 

.0 

.0 

.8 

.0 

.0 

.7 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

.0 

.0 

.0 

.3 

.3 

.0 

.0 

.0 

.0 
2.1 

1987 

1.8 

.0 

.0 

.0 

.8 

.0 

.0 

.8 

.0 

.0 

.0 

.0 

.0 

.0 

.9 

.0 

.0 

.0 

.3 

.3 

.0 

.0 

.0 

.0 
2.4 

1988 

2.7 

1.5 

.0 

.0 

1.3 

.5 

.0 

1.9 
2.7 

1.8 

.5 

.0 

.0 

.0 

1.9 

.0 

.0 

.0 

.4 

.9 

1.1 
1.2 

.0 

.0 

3.7 

1989 

1.1 

2.2 

.0 

.9 

4.0 

1.1 

.0 

1.1 

2.5 
1.4 

.7 

.0 

.0 

.0 

2.3 
.0 

.0 

.0 

.0 

1.1 

1.1 
1.1 

.0 

.0 
4.5 

CA6R (%} 
1990 1986-1990 

.0 

2.8 

.0 

.9 

2.6 
2.1 

.0 

1.6 
3.1 

6.4 

.9 

.0 

.0 

.0 

3.4 

.0 

.0 

.0 

.0 

1.4 

1.4 
1.3 

.0 

.0 

.0 

Total Man. Benches 6.6 7.3 22.1 25.1 27.9 43.4 

Rinsers/Dryers 

Dainippon Screen 

Dan Science Co., Ltd. 

Enya 
FSI International 

Kaijo Denki 

Kuwano 
Poly-Flow Engineering 

Sankyo Engineering 

Semitool 

Shimada 
S&K Products Intemat. 

Suga i 

1.0 
. 0 

1.0 
. 0 
. 5 
. 6 
. 0 
. 8 
. 0 
. 3 

3 . 3 
1.2 

1.2 
. 0 
. 5 
. 0 
. 6 
. 7 
. 0 
. 6 
. 0 
. 2 

3 . 8 
1 .4 

1 3 . 1 
. 5 
. 9 
. 0 

1 .3 
. 8 
. 0 

1 .2 
. 4 
. 2 

4 . 5 
1.9 

1 4 . 4 
. 5 

1 . 1 
. 0 

1 . 4 
. 0 
. 0 

1 .8 
. 4 
. 0 

1.2 
. 0 

8 . 4 
. 7 
. 0 
. 0 

2 . 4 
. 0 
. 0 

1 . 5 
. 4 
. 0 
. 0 
. 0 

(Continued) 
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Table 4.12 (Continued} 
Wet Process Market Share 

Japanese Market 
(Revenue in Millions of U.S. Dollars) 

Tohokasei 
Other Contpanies 

T o t a l R i n s e r / D r y e r s 

1986 16 

0 

5 

1 9 8 7 

. 0 

. 3 

1 9 8 8 

. 4 

. 5 

1 9 8 9 

. 4 

. 5 

CAGR (%) 

1 9 9 0 1 9 8 6 - 1 9 9 0 

. 5 

. 0 

9.3 9.4 26.1 23.3 15.8 14.2 

Acid Processors 
Advantage Production Technology .0 .0 .0 .0 .0 
Athens .0 .0 .0 .0 1.6 
FSI International .9 1.2 1.3 1.1 .5 
Poly-Flow Engineering .0 .0 .0 .0 .0 
Semitool .0 .0 .3 .4 .2 

Total Acid Process. 1.2 1.6 1.5 2.3 26.4 

Megasonic Cleaners 
FSI International 
Kaijo Denki 
Verteq 

Total Megasonics 

Total Japan Wet Process 

. 2 

. 0 

. 0 

. 2 

7 1 . 4 

. 2 

. 1 

. 1 

. 4 

6 9 . 2 

. 1 

. 1 

. 3 

. 5 

1 3 8 . 8 

. 1 

. 1 

. 1 

. 3 

1 9 2 . 4 

. 0 

2 . 1 

. 1 

2 . 2 

2 2 2 . 8 

8 2 . 1 

3 2 . 9 

Ref: WETSHR 

Source: Dataquest CApiil 1991) 
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Table 4.13 
Wet Process Market Share 

European Market 
(Revenue in Millions of U.S. Dollars) 

Company: 
P r o d u c t : 
Reg ion o f Consiiinption: 

A l l 
Wet P r o c e s s 
European Market 

World Wet P r o c e s s Market 

1986 1987 1988 1989 

1 6 0 . 7 1 6 7 . 2 2 7 6 . 9 3 5 4 . 6 3 5 0 , 3 

CAGR (%) 
1990 1986-1990 

2 1 . 5 

Integrated Wet Systems 
Dainippon Screen 
Dalton Corporation 
Dan Science Co., Ltd. 
Dexon 
ETE Cos^any, Ltd. 
Enya 
Fuji Electric 
Integrated Air Systems 
Kaijo Denki 
Kuwano Electric 
Maruwa 
Musashi 
Pokorny 
Poly-Flow Engineering 
Pure-Aire 
Sankyo Engineering 
Santa Clara Plastics 
Sci Manufacturing 
Semifab 
Shimada 
Submicron Systems, Inc. 
Sugai 
S&K Products Intemat. 
Tohokasei 
Toyoko Chemical 
Universal Plastics 
Verteq 
Other Companies 

Total Integr. Systems 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 2 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 2 

.0 

. 0 

. 0 

.0 

.0 

. 0 

. 0 

.0 
1 .8 

. 0 

. 0 

. 0 
2 . 3 

. 0 

. 0 
1 .2 
3 . 0 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 

.0 

. 0 

. 0 

. 0 

. 0 

8 . 3 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
2 . 3 

. 0 

. 0 
2 . 5 

. 0 

. 0 
3 . 1 
3 . 0 

. 0 

. 0 

. 0 

. 0 

. 0 
1 . 5 

. 0 

. 0 

. 0 

. 0 

. 0 

12.4 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 

. 0 

.0 

. 0 
1 .0 

. 0 

. 0 
4 . 7 

. 0 

. 0 
2 . 2 
4 . 2 

. 0 

. 0 

. 0 

. 0 

. 0 
3 . 5 

. 0 

. 0 

. 0 

. 0 

. 0 

15.6 

. 7 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 
3 . 6 

. 0 

. 0 

. 0 
1 .2 

.0 

. 0 
7 . 0 
1 .4 

. 0 

. 0 

. 0 

. 0 

. 0 
2 . 0 

. 0 

. 0 

. 0 

. 0 

. 0 

15.9 39.5 

(Continued) 
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Table 4.13 (Continued) 
Wet Process Market Share 

European Market 
(Revenue in Millions of U.S. Dollars) 

i 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Manual Wet Benches 
Dainippon Screen 
Dan S c i e n c e C o . , Ltd . 
Dexon 
Da l ton Corpora t ion 
Enya 
ETE Coscpany, Ltd . 
I n t e g r a t e d A i r Systems 
Ka i jo Denki 
K y o r i t s u 
Maruwa 
Musashi 
Porkomy 
Po ly -F low E n g i n e e r i n g 
P u r e - A i r e 
Sankyo E n g i n e e r i n g 
Santa Clara P l a s t i c s 
S c i Manufacturing 
Semifeib 
Shisiada 
Sugai 
Tohokasei 
Toyoko Chemical 
U n i v e r s a l P l a s t i c s 
V e r t e q 
Other Conpanies 

. 0 

. 0 

. 3 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 9 
. 0 
. 0 
. 0 
. 0 
. 0 
. 1 
. 0 
. 0 
. 0 
. 0 
. 1 
. 0 
. 0 

. 0 

. 0 

. 3 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 

2 . 0 
. 0 
. 0 
. 0 

1 .0 
. 0 
. 1 
. 0 
. 0 
. 0 
. 0 
. 1 
. 0 
. 0 

.4 

.0 

. 1 
.0 
. 0 
. 0 
.0 
.0 
.0 
. 0 
. 0 

2 . 2 
.0 
.0 

3 . 2 
. 8 
.0 
. 0 
.0 
.0 
.0 
.0 
.0 
. 0 
. 0 

. 5 

. 0 

. 4 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
! .5 
. 0 
. 0 
. 0 
. 6 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 

. 0 

. 0 

. 0 

. 0 
2 . 6 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
1 .0 

. 0 

. 0 

. 0 

. 1 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

i 

T o t a l Man. Benches 5.4 3.5 6.7 5.0 3.7 -9.0 

Rinsers/Dryers 
Dainippon Screen 

Dan Science Co., Ltd. 

Enya 

FSI International 
Kaijo Denki 

Kuwano 
Poly-Flow Engineering 

Sankyo Engineering 

Semitool 
Shimada 
S&K Products Internat. 

. 0 

. 0 

. 0 

. 4 

. 0 

. 0 

. 0 

. 0 
2 . 0 

. 0 

.7 

. 0 

. 0 

. 0 

. 2 

. 0 

. 0 

. 0 

. 0 
2 . 1 

. 0 

. 6 

.8 

. 0 

.0 

. 4 

. 2 

. 0 

.0 

.2 
1 .6 

.0 

. 5 

. 7 
•0 
. 0 
. 2 
. 0 
. 0 
. 1 
. 2 

2 . 5 
. 0 
. 5 

1 . 4 

•0 
. 0 
. 3 
. 0 
. 0 
. 2 
. 0 

2 . 1 
. 0 
. 5 

(Continued) 

i 
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chapter 4 Wafer Fab Equipment—Company Shares by Cat^ory 4-29 

Sugai 
Tohokasei 
Other Costpanies 

T o t a l R i n s e r / D r y e r s 

Table 4.13 (Continued) 
Wet Process Market Share 

European Market 
(Revenue in Millions of U.S. Dollars) 

1986 

. 0 

. 0 

. 0 

3 , 3 

1987 

. 0 

. 0 

. 0 

3 . 6 

1988 

. 0 

. 0 

. 0 

4 . 5 

8 9 

. 0 

. 0 

. 0 

CAGR (%) 

1 9 9 0 1 9 8 6 - 1 9 9 0 

. 0 

. 0 

. 0 

4 . 8 5 . 4 

Acid P r o c e s s o r s 
Advantage P r o d u c t i o n Technology . 0 .0 . 0 . 0 . 0 
Athens . 0 .0 . 0 . 0 .0 
FSI I n t e r n a t i o n a l 5 . 8 5 . 1 4 . 2 7 . 4 3 . 3 
P o l y - F l o w E n g i n e e r i n g . 0 .0 . 1 4 . 1 . 2 
S e m i t o o l . 5 .8 . 4 1 . 5 1 . 1 

1 3 . 1 

T o t a l A c i d P r o c e s s . 6.3 5.9 4.7 13.0 4.6 -7.6 

Megasonic Cleaners 

FSI International 

Kaijo Denki 

Verteq 

Total Megasonics 

Total Europe Wet Process 

. 3 

. 0 

. 1 

. 4 

1 9 . 6 

. 5 

. 0 

. 3 

. 8 

2 2 . 1 

. 4 

. 0 

. 5 

. 9 

2 9 . 2 

. 2 

. 0 

. 8 

1 . 0 

3 9 . 4 

. 5 

. 0 

. 4 

. 9 

3 0 . 5 

2 2 . 5 

1 1 . 7 

Ref: nETSHR 

Source: Dataquest (April 1991) 
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i Table 4.14 
Wet Process Market Share 
Asla/Padfic-ROW l^farket 

(Revenue in Millions of U.S. Dollars) 

Conqpany: 
Product : 
Region o f Consumption: 

A l l 
Wet P r o c e s s 
Asia/Pacific-ROH Market 

World Wet P r o c e s s Market 

1986 1987 1988 1989 

1 6 0 . 7 1 6 7 . 2 2 7 6 . 9 3 5 4 . 6 3 5 0 . 3 

CAGR (%) 
1990 1986-1990 

2 1 . 5 

Integrated Wet Systems 
Dainippon Screen 
Dalton Corporation 
Daun Science Co., Ltd. 
Dexon 
ETE Company, Ltd. 
Enya 
Fuji Electric 
Integrated Air Systems 
Kaijo Denki 
Kuwano Electric 
Maruwa 
Musashi 
Pokorny 
Poly-Flow Engineering 
Pure-Aire 
Samkyo Engineering 
Santa Clara Plastics 
Sci Manufacturing 
Semifab 
Shimada 
Submicron Systems, Inc. 
Sugai 
S&K Products Internat. 
Tohokasei 
Toyoko Chemical 
Universal Plastics 
Verteq 
Other Companies 

Total Integr. Systems 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 1 

. 5 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 5 

. 0 

. 1 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 2 

1 . 1 

2 . 0 

. 0 

. 1 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

3 . 4 

2 . 2 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 9 

. 0 

. 0 

. 0 

. 0 

. 2 

1 . 8 

2 . 0 

. 0 

. 0 

. 0 

. 0 

2 . 9 

. 0 

. 0 

. 0 

. 0 

. 2 

. 0 

1 0 . 2 

8 . 6 

. 0 

. 0 

. 3 

. 0 

. 0 

8 . 3 

. 0 

. 0 

2 . 3 

. 0 

. 0 

. 0 

. 0 

. 1 

2 . 4 

2 . 9 

. 0 

. 0 

. 0 

. 0 

5 . 4 

. 0 

. 0 

. 0 

. 0 

. 2 

. 0 

3 0 . 5 

1 . 4 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

2 . 0 

. 0 

2 . 0 

. 0 

. 0 

. 1 

1 . 7 

2 . 0 

. 0 

. 0 

2 . 4 

. 0 

6 . 3 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

1 7 . 9 7 0 . 9 

(Continued) 

i 

i 
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Table 4.14 (Continued) 
Wet Process Market Share 
Asia/Padfic-ROW Market 

(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CA6R (%) 

1990 1986-1990 

MeUiual Het Benches 

Dainlppon Screen 

Dan Science Co., Ltd. 

Dexon 

Dalton Corporation 

Enya 

ETE Coiapeuiyr Ltd. 

Integrated Air Systems 

Kaijo Denki 

Kyoritsu 

Maruwa 

Musashi 

Porkorny 

Poly-Flow Engineering 

Pure-Aire 

Seunkyo Engineering 

Santa Clara Plastics 

Sci Manufacturing 

Semifab 

Shimada 

Sugai 

Tohokasei 

Toyoko Chemical 

Universal Plastics 

Verteq 

Other Companies 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

1.0 

.0 

.6 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

. 0 

.0 

. 0 

.0 

.0 

. 0 

. 0 

. 0 

.0 

.0 

. 1 

.0 

.0 

. 0 

. 6 

. 0 

. 0 

. 0 

. 0 

. 1 

. 2 

. 0 

. 4 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 4 
6 . 5 
1 .0 

. 0 

. 8 

. 0 

. 0 

. 0 

. 0 

. 8 

. 1 

. 0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.5 

.0 

.5 

.0 

.0 

.0 

.0 

.9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.2 

.0 

L.O 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

Total Man. Benches 1.7 2.0 10.0 2.3 1.8 1.4 

Rinsers/Dryers 

Oainippon Screen 

Dan Science Co., Ltd. 

Enya 

FSI International 

Kaijo Denki 

Kuwano 
Poly-Flow Engineering 

Sankyo Engineering 

Semitool 

Shimada 
S&K Products Internat. 

. 0 

. 0 

. 0 

. 1 

. 0 

. 0 

. 1 

. 0 
- . 6 
. 0 
.0 

.0 

. 0 

. 0 

. 3 

. 0 

. 0 

. 1 

. 0 
2 . 5 

. 0 

. 0 

. 8 

. 0 

. 0 

. 3 

. 0 

.0 

. 0 

.4 

. 1 

. 0 

. 0 

.7 

.0 

.0 

.3 

.0 

.0 

.3 

.& 
, 0 
.0 

. 7 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

. 3 

.0 
, 5 

(Continued) 
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Sugal 

Tohokasei 

Other Companies 

Total Rinser/Dryers 

Table 4.14 (Continued) 
Wet Process Market Share 
Asia/Padfic-ROW Market 

(Revenue in Millions of U.S. Dollars) 

1986 

. 0 

. 0 

. 0 

1 . 9 

1987 

. 0 

. 0 

. 0 

3 . 1 

1988 

.0 

.0 

.0 

2 .0 

1989 9 

0 

0 

0 

1990 

.0 

.0 

.0 

CAGR 

1986-
(%) 
•1990 

1 . 8 2 . 0 

A c i d P r o c e s s o r s 
Advantage P r o d u c t i o n Technology .0 . 0 . 0 . 0 . 0 
Athens .0 . 0 . 0 . 0 . 8 
FSI I n t e r n a t i o n a l . 5 1 . 2 2 . 9 3 . 3 1 .5 
Po ly -F low E n g i n e e r i n g .0 . 0 . 0 . 0 . 0 
Semi-tool . 1 . 3 . 0 . 0 . 0 

1.3 

Total Acid Process. 1.5 2.9 3.3 2.3 39.9 

Megasonic Cleaners 

FSI International 

Kaijo Denki 

Verteq 

Total Megasonics 

Total A/P-ROW Wet Process 

.1 

.0 

.0 

.1 

;.4 

.2 

.0 

.1 

.3 

10.3 

.5 

.0 

.0 

.5 

25.6 

.3 

.0 

.2 

.5 

38.4 

.4 

.0 

.8 

1.2 

25.2 

86.1 

40.9 

R e f : WETSHR 

Souice: Dataquest CApril 1991) 
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Table 4.15 
Wet Process Market Share 

Worldwide Market 
(Revenue in Millions of U.S. iDollars) 

Coiopcmy: 
Product: 

Region of Consvmption: 

World Wet Process Market 

Integrated Wet Systems 

Dalnlppon Screen 

Dalton Corporation 

Dan Science Co., Ltd. 
Dexon 
ETE Company, Ltd. 

Enya 

Fuji Electric 
Integrated Air Systems 

Kaljo Denkl 

Kuwano Electric 

Karuwa 
Musashl 

Pokomy 
Poly-Flow Engineering 

Pure-Alre 

Sankyo Engineering 
Ssmta Clara Plastics 

Scl Msuiufacturlng 

Semlfab 

Shlmada 

Submlcron Systems, Inc. 

Sugal 
S&K Products Internat. 

Tohokasel 

Toyoko Chemical 
Universal Plastics 

Verteq 

Other Coinpanles 

Total Integr. Systems 

All 

Wet Process 

Worldwide 

1986 

160.7 

18.0 
.0 

.0 

.0 

.0 

7.8 

.0 
1.4 

12.3 

3.3 
.0 

.0 

1.2 
.1 

1.1 

5.8 
12.0 

.0 

1.0 

.0 

.0 

2.2 

2.5 

.0 

.0 

.3 

3.5 

6.0 

78.5 

Market 

1987 

167.2 

18.7 

.0 

.0 

.7 

.0 

4.9 

.0 

2.3 

8.6 

5.6 

.0 

.0 

2.3 

.1 
1.7 

6.6 

11.0 

2.8 

2.7 
3.4 

.0 

2.8 
3.5 

.0 

.0 

1.6 

.8 

4.2 

84.3 

1988 

276.9 

30.1 
.0 

.9 

3.1 

1.5 

5.4 

2.6 
1.8 

10.8 

12.6 
1.8 

.0 

2.5 
.0 

1.9 

10.2 

11.0 

1.0 

5.0 
4.9 

.0 
17.9 

3.5 

1.8 

1.2 

3.1 

2.0 

6.2 

142.8 

1989 

354.6 

41.8 
1.7 

1.2 

4.4 

2.9 

6.5 
10.7 

.0 
22.4 

9.4 

4.0 

1.2 

4.7 

.0 

2.6 

29.7 

14.3 

1.1 

6.2 

8.6 

2.0 

29.8 
7.7 

2.0 

1.7 

5.5 

1.1 
8.2 

231.4 

1990 

350.3 

43.4 
1.7 

1.1 

.5 

5.9 

5.6 

2.0 
.0 

30.9 

9.6 
5.9 

5.9 

1.2 
.0 

1.1 

33.8 
9.2 
.4 

3.5 
16.4 

10.0 

34.3 
3.0 

3.4 

3.8 
4.5 

1.1 

.0 

238.2 

CA6R (%) 

1986-1990 

21.5 

32.0 

CContinued) 
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Table 4.15 (Continued) 
Wet Process Market Share 

Worldwide Market 
(Revenue in Millions of U.S. Dollars) 

i 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Manual Het Benches 
Dainippon Screen 
Dan Science Co., Ltd. 
Dexon 
Dalton Corporation 
Enya 
ETE Company, Ltd. 
Integrated Air Systems 
Kaijo Denki 
Kyoritsu 
Maruwa 
Husashi 
Porkorny 
Poly-Flow Engineering 
Pure-Aire 
Sankyo Engineering 
Santa Clara Plastics 
Sci Manufacturing 
Semifab 
Shimada 
Sugai 
Tohokasei 
Toyoko Chemical 
Universal Plastics 
Verteq 
Other Companies 

1 . 6 
. 0 

3 . 1 
. 0 
. 8 
. 0 

2 . 6 
. 7 
. 0 
. 0 
. 0 

1 . 9 
, 0 
. 7 
. 8 

8.0 
.0 

5 . 4 
. 3 
. 3 
. 0 
. 0 

1 . 3 
. 1 

2 . 1 

.8 

.0 

.4 

.0 

.8 

.0 

.7 

.8 

.0 

.0 

.0 
,0 
.0 
.7 
,9 
.0 
.7 
,0 
. 3 
. 3 
. 0 
. 0 

2 . 1 
. 2 

2 . 4 

5 . 
1 . 
5 . 

1 . 
2 . 
1 . 

3 . 9 
1 .5 
2 . 4 

.0 
1 .3 

. 5 

. 2 
9 
7 
8 

5 
2 

0 

9 
6 
6 

. 9 
2 . 0 

.4 

. 9 
1 .1 
1 . 2 
5 . 4 

. 5 
3 . 7 

11 
3 

2 . 3 
2 . 2 
2 . 0 

. 9 
4 . 0 
1 . 1 

. 0 
1 . 
2 . 
1 . 

,1 
.5 
.4 
.7 

3 . 5 
.0 
. 4 

3 . 0 
2 . 3 
1 .3 
1 .4 

.0 
1 .1 
1 .1 
1 . 1 
3 . 9 

.0 
4 . 5 

5 . 
2 . 

1 . 
3 . 
6 . 

.0 

.8 

.5 
,9 
,2 
.1 
.0 
.6 
.1 
.4 
. 9 

1 . 0 
. 0 
. 2 

3 . 4 
. 9 
. 0 

3 . 0 
. 0 
. 4 
. 4 
. 3 
. 5 
. 0 
. 0 

i 

T o t a l Man. Benches 2 9 . 7 2 7 . 1 5 1 . 1 4 1 . 8 3 9 . 6 7 . 5 

(Continued) 

I 
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Table 4.15 (Continued) 
Wet Process Market Share 

Worldwide Market 
(Revenue In Millions of U.S. Dollars) 

4-35 

Rinsers/Dryers 
Dainippon Screen 

Dan Science Co., Ltd. 

Enya 

FSI International 
K a i j o Denlci 
Kuwano 
Poly-Flow Engineering 

Sankyo Engineering 

Semitool 

Shimada 

S&K Products Intemat. 

Sugai 
Tohokasei 

Other Companies 

Total Rinser/Dryers 

Acid Processors 
Aidvantage Production Technology 

Athens 

FSI International 
Poly-Flow Engineering 

Semitool 

986 

1.0 

.0 

1.0 

1.3 

.5 

.6 

.3 

.8 

2.6 
.3 

4.4 

1.2 

.0 

.5 

1987 

1.2 

.0 

.5 
1.2 

.6 

.7 

.3 

.6 

15.5 
.2 

5.0 

1.4 

.0 

.3 

1988 

15.5 

.5 

.9 

1.8 

1.8 

1.0 
.1 

2.0 

11.8 
.2 

5.9 

1.9 

.4 

.5 

1989 

16.5 

.5 

1.1 
1.2 

1.6 

.0 

.3 
2.4 
7.7 

.0 
3.9 

'.0 
.4 

.5 

CA6R (%) 

1990 1986-1990 

10.5 
.7 

.0 
1.6 

2.5 
.0 
.2 

1.5 

8.6 
.0 

5.0 

.0 

.5 

.0 

27.9 

18, 

32.0 50.7 42.7 38.1 

0 

0 

1 
1 

3 

.0 

1.0 

15.0 
.1 

3.3 

.0 

4.0 
17.2 

.1 

3.6 

.0 

2.0 

22.5 
4.1 

3.2 

.0 

6.4 

12.7 
.3 

2.9 

8.1 

Total Acid Process. 2 1 . 5 1 9 . 4 2 5 . 9 3 2 . 1 2 5 . 6 4 . 5 

I t egason ic Cleeuaers 
FSI I n t e r n a t i o n a l 
K a i j o Denlci 
V e r t e q 

Total Megasonics 

Total H.W. Wet Process 

1 .8 
.0 

1 .3 

2 . 1 
. 1 

2 . 2 

2 . 3 
. 1 

4 . 0 

1 . 5 
. 1 

5 . 0 

1 . 9 
2 . 1 
4 . 8 

3 . 1 4 . 4 6 . 4 6 . 6 8 . 8 2 9 . 8 

1 6 0 . 7 1 6 7 . 2 2 7 6 . 9 3 5 4 . 6 3 5 0 . 3 2 1 . 5 

Ref: nSTSHR 

Soutce: Dataquest Olpril 1991) 
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Table 4.16 
North American Dry Strip Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

i 

Company: 
Product: 
Region of Consumption: 

All 
Dry Strip 
North American Market 

1986 1987 1988 1989 1990 
CA6R (%) 
1986-1990 

World Dry Strip Market 

North America 

Alcan Tech 

Bjorne Enterprises 

Branson/IPC 

Chemitronics 
Chlorine Engineering 
Drytek 

Fusion Semiconductor Systems 

Gasonics 
Hitachi 

LFE 

Machine Technology 

Matrix 

Mattson Technologies 

Plasma Systems 
Plasma-Therm 

Ramco 

Samco 

Tegal 

Tokyo Ohka Kogyo 

Dlvac 

35.4 

,0 

.0 

5.0 

.0 

.0 

1.0 

.0 

.7 

.0 

1.0 

2.0 
2,1 

.0 

.0 

.0 

.0 

.0 
2.0 

.0 

.0 

57.9 

.0 

.0 

3.8 
.0 

.0 

.8 

.5 

1.6 

.0 

1.0 

2.0 

4.5 

.0 

.0 

.0 

.0 

.0 

2.5 

.0 

.0 

100.4 

.0 

.0 
8.0 

.0 

.0 

.8 

1.0 
2.1 

.0 

.8 

3.0 
4.7 

.0 

.0 

.0 

.0 

.1 

2.5 

.0 

.0 

121.2 

.0 

.0 
6.4 

.0 

.0 
1.0 

1.5 

5.3 
.0 

1.2 

1.0 

5.5 

.0 

.0 
1.0 

.0 

.1 

2.0 

2.0 
.0 

125.3 

.0 

.5 
6.0 

.0 

.0 

.0 

1.5 

6.8 

.0 

1.0 

.0 

6.0 

.0 

1.1 
.0 

.0 

.1 

2.0 

1.9 

,0 

37.2 

i 

Total North America 13.8 16.7 23.0 27.0 2 6 . 9 1 8 . 2 

Ref: DSTRPSHR 

Source: Dataquest (Apiil 1991) 
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Table 4.17 
Japanese Dry Strip Market Share 

By Company 
OKevenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 

All 
Dry Strip 
Japanese Market 

World Dry Strip Market 

Japan 

Alcan Tech 

Bjome Enterprises 

Bramson/IPC 

Chemitronics 

Chlorine Engineering 
Drytek 

Fusion Semiconductor Systems 

Gasonics 

Hitachi 
LFE 

Machine Technology 
Matrix 

Mattson Technologies 

Plasma Systems 
Plasma-Therm 

Ramco 

Seuaco 
Tegal 

Tokyo Ohka Kogyo 

Ulvac 

Total Japan 

Ref: DSTRPSHR 

Source: Dataquest C^til 1991> 

1986 

35.4 

.9 

.0 
1.2 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.3 
.0 

4.5 

.0 

.0 

5.2 

.0 

15.6 

1987 

57.9 

5.0 

.0 
1.4 

.0 

.6 

.0 

.0 

.0 

.0 

.0 

.7 

.2 

.0 

4.3 
.0 

8.7 

.0 

.5 
8.7 

3.6 

33.7 

1988 

100.4 

9.2 

.0 
1.0 

1.4 

.0 

.0 

.0 

.0 
4.6 

.0 

1.5 
.5 

.0 
10.4 

.0 

9.6 

.7 

.5 

19.9 

4.9 

64.2 

' 

1989 

121.2 

11.6 
.0 

1.5 

.0 

2.8 
.0 

.0 

.1 
5.0 

.0 

.0 

.5 

.0 

15.0 
.0 

11.0 

.9 

.0 

22.0 

5.5 

75.9 

1990 

125.3 

9.7 

.0 

1.0 

.0 

2.7 

.0 

.0 

1.0 
2.7 

.0 

.0 
1.0 

.0 

21.0 
.0 

16.0 

.8 

.0 

20.5 
4.2 

80.6 

CA6R (%) 

1986-1990 

37.2 

.' 

50.8 
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Table 4.18 
European Dry Strip Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

i 

Company: 

Product: 

Region of Consumption; 

All 
Dry Strip 
European Market 

1986 1987 1988 1989 

CA6R (%) 

1990 1986-1990 

World Dry Strip Market 35.4 5 7 . 9 1 0 0 . 4 1 2 1 . 2 1 2 5 . 3 37.2 

Europe 

Alcan Tech 

Bjorne Enterprises 

Branson/IPC 

Chemitronics 

Chlorine Engineering 

Drytek 

Fusion Semiconductor Systems 

Gasonics 

Hitachi 

IiFE 

Machine Technology 

Matrix 

Mattson Technologies 

Plasma Systems 

Flasma-Thezrm 

Ramco 

Samco 

Tegal 

Tokyo Ohka Kogyo 

Olvac 

Total Europe 

.0 

.0 

3.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 

.0 

.0 

4.0 

.0 

.0 
1.4 

.0 

.0 

.0 

.0 

.4 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

1.0 

.0 

.0 

2.9 

1.0 
. 0 

2 . 0 
. 0 
.0 
.0 
. 0 
. 6 
.0 
. 5 
.0 
. 6 
. 0 
. 0 
. 0 
. 0 
. 0 

1.2 
.0 
. 0 

5 . 9 

5 2 . 0 
0 . 0 
2 4 . 5 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
1 . 4 
0 . 0 
1 . 0 
0 . 2 
5 1.5 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
5 . 5 
0 1.0 
0 . 0 

i 

6 . 9 1 0 . 1 2 6 . 1 

Ref: DSTRPSHR 

Source: Oataquest (April 1991) 

i 
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Table 4.19 
Asla/Pacifiic-ROW Dry Strip Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Company: 

Product: 

Region of Consumption: 

All 
Dry Strip 

Asia/Pacifio-ROW Market 

1986 1987 1988 1989 1990 

CAGR <%) 

1986-1990 

World Dry Strip Market 35.4 

Asia/Pacific-ROW 

Alceui Tech . 0 

Bjorne Enterprises .0 
Branson/IPC 1.0 

Chemitronics . 0 

Chlorine Engineering .0 
Drytek 1.0 

Fusion Semiconductor Systems .0 

Gasonics .0 
Hitachi . 0 
IiFE .0 

Machine Technology .0 
Matrix . 0 

Mattson Technologies .0 
Plasma Systems . 0 
Plasma-Therm .0 

Ramco .0 

Samco . 0 

Tegal .0 

Tokyo Ohka Kogyo .0 
Ulvac .0 

57.9 100,4 121.2 125.3 37.2 

.0 

.0 
1.2 
.0 
.0 
.2 
.0 
.0 
.0 
.0 
.0 
.4 
.0 

1.1 
.0 
.0 
.0 

1.2 
.5 
.0 

.0 

.0 
4.0 
.0 
.0 
.4 
.0 
.3 
.0 
.2 
.0 

1.4 
.0 
.0 
.0 
.0 
.0 

1.0 
.0 
.0 

.0 

.0 
4.9 
.0 
.0 
.4 
.0 
.7 
.0 
.4 
.5 
.5 
.0 

2.0 
.0 
.0 
.0 

1.0 
1.0 
.0 

.0 

.0 
3.0 
.0 
.0 
.0 
.0 
.0 
.0 
.4 
.0 
.5 
.0 

2.8 
.0 
.0 
.0 
.5 
.5 
.0 

Total A/P-ROW 2.0 4 . 6 7.3 1 1 . 4 7.7 4 0 . 1 

Ref: DSTRPSHR 

Source: Datsiquest (April 1991) 
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Table 4.20 
Worldwide Dry Strip Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

i 

Conqpany: 
P r o d u c t : 
Region o f Consumption; 

All 

Dry Strip 

Worldwide Market 

1986 1987 1988 1989 1990 

CRGR (%} 

1986-1990 

World Dry Strip Market 35.4 57.9 100.4 121.2 125.3 37.2 

Worldwide 
Alcan Tech 

Bjome Enterprises 

Branson/IPC 

Chemitronics 
Chlorine Engineering 

Drytek 

Fusion Semiconductor Systems 

Gasonics 

Hitachi 
LFE 
Machine Technology 

Matrix 

Mattson Technologies 

Plasma Systems 

Plasma-Therm 

Ramco 

Samco 

Tegal 

Tokyo Ohka Kogyo 

Olvac 

10 

2.1 

.0 

3.3 

.0 

4.5 

.0 

3.0 

5.2 

.0 

10. .2 

.0 

.0 

.4 

,0 

.2 

.0 

.0 

.6 

.5 

,5 

.2 

.0 

.4 

.0 

9.6 

.8 

5.2 

19.9 
4.9 

15. 

1, 

1. 
1. 
3. 
4. 
1. 
4. 
7. 

10. 

13, 

16, 

2. 

1. 

1. 

6. 

11. 

5.0 

1.7 

1, 

7, 

17. 

1, 

1-1, 

1, 

3, 

26 

5, 

.7 

.5 

.5 

.0 
,7 
.0 
.5 
.2 
,7 
.4 
.2 
.0 
.0 

24.9 
.0 

16. 

14. 

1. 
8. 
2. 
1. 

9. 

3 
23 

4 

i 

Total Worldwide 35.4 57.9 100.4 121.2 125.3 37.2 

R e f : DSTRPSHR 

Sotifce: Dataquest (April 1991) 

i 
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Table 4.21 
North American Dry Etch Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of ConsTUitptlon: 

World Dry Etch Market 

North America 
Alcan Technology 
Anelva 
Applied Materials 
Branson/IPC 
Drytek 
Elionix 
Ergo Plasma Systems 
E.T. Electrotech 
GCA 
Hitachi 
Kokusai 
Lam Research 
Materials Research 
MRC (Sony) 
Musashi 
Perkin-Elmer 
Plasma Systems 
Plasma Technology 
Plasma-Therm 
Samco 
Simiitomo Metals 
Technics 
Tegal 
Tokyo Electron 
Tokuda 
Tokyo Ohka 
TEL/LAM 
Ulvac 
Varian (Zylin) 
Varian/TEIi 

All 
Dry Etch 
North American Market 

1986 

237.1 

.0 

.0 
35.0 

.0 
10.0 

.0 

.0 
1.0 
1.2 
.0 
.0 

16.0 
2.4 
.0 
.0 

6.0 
.0 
.0 

8.5 
.0 
.0 
.0 

16.0 
.0 
.0 
.0 
.0 
.0 

4.0 
.0 

1987 

307.4 

.0 

.0 
48.1 

.0 
11.0 

.0 

.0 
1.0 
3.0 
.0 
.0 

20.0 
2.5 
.0 
.0 
.0 
.0 
.0 

11.4 
.0 
.0 
.0 

20.0 
.0 

1.1 
.0 
.0 
.0 
.0 
.0 

1988 

533.2 

.0 

.0 
72.9 

.0 
23.0 

.0 

.0 
4.2 
4.0 
.0 
.0 

29.0 
6.0 
.0 
.0 
.0 
-0 
.8 

10.2 
.0 
.0 
.0 

21.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1989 

669.0 

.0 

.0 
77.0 
1.2 
18.0 

.0 

.0 
4.0 
.0 
.0 
.0 

44.0 
4.0 
.0 
.0 
.0 
.0 

1.0 
12.0 
.0 
.0 
.0 

18.0 
.0 
.7 
.0 
,0 
.0 
.0 

6.2 

CAGR (%) 
1990 1986-1990 

683.4 30.3 

.0 

.0 
78.0 
2.0 
13.0 

.0 

.0 
4.0 
.0 

7.0 
.0 

48.7 
.0 
.8 
.0 
.0 
.0 

1.2 
10.0 

.0 

.0 

.0 
13.0 

-0 
.5 

1.5 
.0 
.0 
.0 

4.7 

Total North America 100.1 118.1 171.1 186.1 184.4 16.5 

Ref: DETCHSHR 

Source: Dataquest CApril 1991) 
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4r4!l Wafer Fab Equipment Market Share Estimates 1990 Chapter 4 

Company: 
Product: 
Region of Consumption: 

World Dry Etch Market 

Japan 
Alcan Technology 
Anelva 
Applied Materials 
Branson/IPC 
Drytek 
Elionix 
Ergo Plasma Systems 
E.T. Electrotech 
GCA 
Hitachi 
Kokusai 
Lam Research 
Materials Research 
MRC (Sony) 
Musashi 
Perkin-Elmer 
Plasma Systems 
Plasma Technology 
Plasma-Therm 
Samco 
Sumitomo Metals 
Technics 
Tegal 
Tokyo Electron 
Tokuda 
Tokyo Ohka 
TEL/LAM 
Ulvac 
Varian (Zylin) 
Varian/TEL 

Total Japan 

Table 4.22 
Japanese D17 Etch Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

All 
Dry Etch 
Japanese 

1986 

237.1 

.0 
16.2 
21.0 
1.2 
.0 
.2 
.0 
.0 
.0 

10.8 
3.3 
.0 
.8 
.0 
.0 

1.2 
1.7 
.0 

1.5 
.0 

2.4 
.0 
.6 
.0 

4.3 
7.2 
6.0 
3.9 
.0 
.0 

82.3 

Market 

1987 

307.4 

.0 
22.3 
24.8 

.6 

.0 

.3 

.0 

.0 

.0 
18.8 
1.4 
.0 

1.0 
.0 
.0 
.0 

1.9 
.0 

1.2 
.0 

5.6 
.0 
.0 
.0 

5.0 
7.1 

17.4 
5.6 
.0 
.0 

113.0 

1988 

533.2 

.0 
41.6 
76.1 

.0 

.0 

.3 

.0 
1.5 
.0 

34.6 
1.5 
.0 

5.0 
.0 
.0 
.0 

3.2 
.0 

1.2 
.0 

6.2 
.0 

3.0 
44.6 
3.2 
10.0 

.0 
8.1 
.0 
.0 

240.1 

1989 

669.0 

.0 
39.1 
79.0 

.7 
5.0 
.3 
.0 

1.5 
.0 

47.6 
1.0 
.0 

2.2 
.0 
.0 
.0 

3.3 
.0 

1.6 
2.2 
13.7 

.0 
3.0 

70.5 
28.3 
21.7 

.0 
8.7 
.0 
.0 

329.4 

CAGR {%) 
1990 1986-1990 

683.4 30.3 

2.5 
27.3 
52.0 

.0 
3.0 
1.2 
.0 

2.5 
.0 

79.5 
1.1 
.0 
.0 

3.9 
.0 
.0 

1.7 
.0 

5.0 
2.8 

33.0 
.0 

5.0 
96.8 
22.3 
13.5 

.0 
6.6 
.0 
.0 

359.7 44.6 

i 

i 

R e f : DETCHSHR 

Source: Dataquest (Apiil 1991) 
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Company: 
P r o d u c t : 
Region o f Consvmtption: 

World Dry Etch Market 

Europe 
Alcan Technology 
Anelva 
A p p l i e d M a t e r i a l s 
Branson/IPC 
Drytek 
E l i o n i x 
Ergo Plasma Systems 
E . T . E l e c t r o t e c h 
GCA 
H i t a c h i 
Kokusai 
Lam Research 
M a t e r i a l s Research 
MRC (Sony) 
Musashi 
Perkin-Elmer 
Plasma Systems 
Plasma Technology 
Plasma-Therm 
Samco 
Sumitomo Meta l s 
T e c h n i c s 
Tega l 
Tokyo E l e c t r o n 
Tokuda 
Tokyo Ohka 
TEL/LAM 
Ulvac 
Varian (Zyl in) 
Varian/TEL 

T o t a l Europe 

Table 4.23 
European Ehy Etch Market Share 

By Company 
(Revenue In Millions of U.S. Dollars) 

A l l 
Dry Etch 
European 

1986 

2 3 7 . 1 

. 0 

. 0 
1 4 . 0 

2 . 0 
2 . 0 

. 0 

. 0 
4 . 0 

. 8 

. 0 

. 0 
5 . 0 

. 9 

. 0 

. 0 
2 . 0 

. 0 

. 0 
1 .0 

. 0 

. 0 

. 0 
8 . 0 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 

. 0 

3 9 . 7 

Market 

1987 

3 0 7 . 4 

.0 

. 0 
2 2 . 0 

.0 
2 . 0 

.0 

.0 
6 .2 
1 .0 

. 0 

.0 
7 . 0 

.9 

.0 

. 0 

.0 

.0 

. 0 

.8 

.0 

. 0 

. 0 
1 5 . 6 

.0 
2 . 8 

. 0 

.0 

.0 

.0 

.0 

5 8 . 3 

1988 

5 3 3 . 2 

.0 

. 0 
2 8 . 3 

.0 

.0 

.0 

. 0 
7 .7 
1 .0 

. 0 

.0 
1 3 . 0 

1 .5 
.0 
. 0 
.0 
.0 
. 8 

1 ,2 
.0 
.0 
.0 

1 9 . 4 
.0 
.0 
. 0 
.0 
.0 
.0 
.0 

7 2 . 9 

1989 

6 6 9 . 0 

. 0 

. 0 
3 1 . 0 

. 8 
3 . 0 

. 0 

. 0 
8 . 0 

. 0 

. 0 

.0 
1 1 . 0 

1 .2 
.0 
. 0 
. 0 
. 0 

1 . 0 
1 .2 

. 0 

. 0 

. 0 
1 6 . 0 

. 0 
1 . 3 

. 0 

. 0 

. 0 

. 0 

. 0 

7 4 . 5 

. 

CAGR (%) 
1990 1986-1990 

6 8 3 . 4 3 0 . 3 

.0 

.0 
3 5 . 0 

1 .0 
4 . 0 

.0 

. 0 
1 0 . 0 

.0 
5 . 0 

.0 
1 7 . 0 

.0 

. 0 

. 0 

.0 

.0 
1 .2 
2 . 0 

.0 

.0 

.0 
1 1 . 0 

. 0 

.7 
1 . 5 

.0 

. 0 

.0 
6 .9 

9 5 . 3 2 4 . 5 

R e f : DETCHSHR 

Source: DaUquest (April 1991) 
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Table 4.24 
Asla/Padfic-ROW Dry Etch Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

i 

Compciny: 
Product: 
Region of Consumption: 

World Dry Etch Market 

Asia/PacifLc-ROW 
Alcan Technology 
Anelva 
Applied Materials 
Branson/IPC 
Drytek 
Elionix 
Ergo Plasma Systems 
E.T. Electrotech 
6CA 
Hitachi 
Kokusai 
Lam Research 
Materials Research 
MRC (Sony) 
Musashi 
Perkin-Elmer 
Plasma Systems 
Plasma Technology 
Plasma-Therm 
Samco 
Svimitomo Metals 
Technics 
Tegal 
Tokyo Electron 
Tokuda 
Tokyo Ohka 
TEL/LAM 
Ulvac 
Varian (Zylin) 
Varian/TEL 

All 
Dry Etch 
Asia/PacifLc-ROW 

1986 

237.1 

.0 

.0 
4.0 
1.0 
4.0 
.0 
.0 
.0 
.0 
.0 
.0 

5.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
• 0 
.0 

1.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1987 

307.4 

.0 

.0 
7.1 
1.0 
4.0 
.0 
.0 
.0 
.0 
.0 
.0 

5.0 
.0 
.0 
.0 
.0 
.0 
.0 
.3 
.0 
.0 
.0 
.0 
.0 
.5 
.0 
.0 
.1 
.0 
.0 

Market 

1988 

533.2 

.0 

.0 
19.4 

.0 
2.0 
.0 
.0 
.7 
.0 
.0 
.0 

23.0 
.5 
.0 

.6 

.0 

.0 

.0 

.3 

.0 

.0 

.0 
3.0 
.0 
.0 
.0 
.0 
.2 
.0 
.0 

1989 

669.0 

.0 
9.4 

21.0 
.5 

4.0 
.0 
.0 

1.5 
.0 
.0 
.0 

26.0 
.0 
..0. 
.0 
.0 
.0 
.0 
.4 
.0 
.0 
.0 

4.0 
10.1 
2.1 
.0 
.0 
.0 
.0 
.0 

1990 

683.4 

.0 
2.1 

10.0 
.5 

2.0 
.0 
.0 

1.0 
.0 
.0 
.0 

20.0 
.0 

. .0 
.0 
.0 
.0 
.0 

1.0 
.0 
.0 
.0 

2.0 
2.4 
.6 

2.4 
.0 
.0 
.0 
.0 

CAGR (%) 
1986-1990 

30.3 

i 

T o t a l A/P-ROW 

R e £ : DETCHSHR 

Saaxce: Dataquest CApnl 1991) 

1 5 . 0 1 8 . 0 4 9 . 1 7 9 . 0 4 4 . 0 3 0 . 9 

i 
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Chapter 4 Wafer Fab Equipment—Company Shares by Cat^ory 4-45 

Company: 
P r o d u c t : 
Region o f Consumption: 

World Dry Etch Market 

Worldwide 
Alcan Technology 
Anelva 
A p p l i e d M a t e r i a l s 
Branson/IPC 
Drytek 
E l i o n i x 
Ergo Plasma Systems 
E .T . E l e c t r o t e c h 
GCA 
H i t a c h i 
Kokusai 
Lam R e s e a r c h 
M a t e r i a l s Research 
MRC (Sony) 
Musashi 
Perk in -E lmer 
Plasma Systems 
Plasma Technology 
Plasma-Therm 
Samco 
STimitomo Meta l s 
T e c h n i c s 
Tega l 
Tokyo E l e c t r o n 
Tokuda 
Tokyo Ohka 
TEL/LAM 
Ulvac 
Varian ( Z y l i n ) 
Varian/TEL 

Worldwide 
] 

Table 4.25 
Dr7 Etch Market Share 
By Company .•1 

(Revenue in Millions of U.S. Dollars) 

A l l 
Dry Etch 
Worldwide Market 

1986 

2 3 7 . 1 

. 0 
1 6 . 2 
7 4 . 0 

4 . 2 
1 6 . 0 

. 2 

. 0 
5 . 0 
2 . 0 

1 0 . 8 
3 . 3 

2 6 . 0 
4 . 1 

. 0 

. 0 
9 . 2 
1 .7 

. 0 
1 1 . 0 

. 0 
2 . 4 

. 0 
2 5 . 6 

. 0 
4 . 3 
7 . 2 
6 . 0 
3 . 9 
4 . 0 

. 0 

1987 

3 0 7 . 4 

.0 
2 2 . 3 

1 0 2 . 0 
1 .6 

1 7 . 0 
. 3 
.0 

7 . 2 
4 . 0 

1 8 . 8 
1.4 

3 2 . 0 
4 .4 

. 0 

.0 

.0 
1 .9 

.0 
1 3 . 7 

.0 
5 . 6 

.0 
3 5 . 6 

.0 
9 .4 
7 . 1 

1 7 . 4 
5 . 7 

.0 

.0 

1988 

5 3 3 . 2 

.0 
4 1 . 6 

1 9 6 . 7 
. 0 

2 5 . 0 
. 3 
. 0 

1 4 . 1 
5 . 0 

3 4 . 6 
1 .5 

6 5 . 0 
1 3 . 0 

. 0 

. 0 

. 0 
3 . 2 
1 .6 

1 2 . 9 
. 0 

6 . 2 
. 0 

4 6 . 4 
4 4 . 6 

3 . 2 
1 0 . 0 

. 0 
8 . 3 

. 0 

. 0 

1989 

6 6 9 . 0 

. 0 
4 8 . 5 

2 0 8 . 0 
3 . 2 

3 0 . 0 
. 3 
. 0 

1 5 . 0 
. 0 

4 7 . 6 
1 .0 

8 1 . 0 
7 . 4 

. 0 

. 0 

. 0 
3 . 3 
2 . 0 

1 5 . 2 
2 . 2 

1 3 . 7 
. 0 

4 1 . 0 
8 0 . 6 
3 2 . 4 
2 1 . 7 

. 0 
8 . 7 

. 0 
6 . 2 

CAGR (%) 
1990 1986-1990 

6 8 3 . 4 3 0 . 3 

2 . 5 
2 9 . 4 

1 7 5 . 0 
3 . 5 

2 2 . 0 
1 .2 

.0 
1 7 . 5 

.0 
9 1 . 5 

1 .1 
8 5 . 7 

.0 
4 . 7 

.0 

.0 
1.7 
2 . 4 

1 8 . 0 
2 . 8 

3 3 . 0 
.0 

3 1 . 0 
9 9 . 2 
2 4 . 1 
1 8 . 9 

.0 
6 .6 

.0 
1 1 . 6 

Total Worldwide 2 3 7 . 1 307.4 533.2 6 6 9 . 0 6 8 3 . 4 30.3 

R e f : DETCHSHR 

Source: Dataquest (April 1991) 

®1991 Dataquest Incorporated Apiil—Reproduction Prohibited 
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Table 4.26 
North American Chemical Vapor Deposition Market Share 

By Company 
(Revenue In Millions of U.S. Dollars) 

i 

Con^any: 
Product: 
Region of Consumption: 

World CVD Market 

Tube CVD 
Horizontal T\abe LPCVD 

ASM International 
BTU International 
Centrotherm 
Enya 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd. 
Tylan 
Tystar 
Ulvac/BTU 
Varicun/TEL 
Wellman 

All 
Chemical Vapor Deposition 
North America 

1986 

221.4 

1.2 
2.7 
.0 
.0 
.0 
.0 
.0 
.5 

4.5 
.0 

4.1 
.0 

2.5 
2.9 
.0 
.4 
.0 
.0 
.0 
.0 

1987 

259.2 

1.7 
3.4 
.0 
.0 
.0 
.0 
.0 
.0 

3.8 
.0 

2.0 
.0 
.0 

3.0 
.0 

1.0 
.0 
.0 
.0 
.0 

1988 

462.6 

2.6 
7.4 
.0 
.0 

3.0 
.8 
.0 
.0 

4.0 
.0 

4.8 
.0 
.0 

3.5 
.0 

1.5 
.0 
.0 
.0 
.0 

1989 

609.4 

2.0 
9.0 
2.5 
.0 

3.0 
.0 
.0 
.0 

2.2 
7.0 
4.0 
.0 
.0 
.0 
.0 
.0 

1.1 
.0 
.0 
.0 

1990 

688.5 

2.5 
4.0 
2.8 
.0 

2.0 
.0 
.0 
.0 

2.5 
6.0 
4.0 
.0 
.0 
.0 
.0 
.0 
.2 
.0 
.0 
.0 

CAGR (%) 
1986-1990 

32.8 

i 

T o t a l H o r i z o n t a l LPCVD 1 8 . 8 1 4 . 9 2 7 . 6 30.8 24.0 6 . 3 

Vertical Tube LPCVD 
ASM International 
BTU International 
Denko 
Disco 
General Signal Thinfilm 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 
TEL/Thermco 
Toyoko Chemical 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.6 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.5 
.5 

1.6 
.0 
.0 

.6 

.0 

.0 

.0 
2.0 
.0 
.0 

2.2 
1.0 
3.0 
.0 
.0 

1.2 
2.0 
.0 
.0 

4.0 
.0 
.0 

2,5 
1.5 
8.0 
.0 
.0 i 

(ContinuecO 
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Table 4.26 (Continued) 
North American Chemiral Vapor Deposition Market Sliare 

By Company 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Tokyo Electron Ltd. 
Ulvac/BTU 
Variem/TEL 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.0 

Total Vertical LPCVD 1.6 4.6 8.8 21.2 220.9 

Horizontal Tube PECVD 
ASM International 
Pacific Western 

Total Horizontal PECVD 

Total N.A. Tube CVD 

14.9 
2.9 

17.8 

36.8 

23.1 
3.7 

26.8 

43.3 

20.6 
2.7 

23.3 

55.5 

16.0 
1.8 

17.8 

57.4 

16.0 
1.5 

17.5 

62.7 

-.4 

14.2 

Non-Tube CVD Reactors 
APCVD Reactors 

Alcan 
Amaya 
Applied Materials 
General Signal Thinfilm 
Hitachi 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Tempress 
Toshiba Machine 
Watkins-Johnson 

.0 

.0 
1.2 
.0 
.0 
.0 
.0 
.4 

1.3 
.0 

5.6 

.0 

.0 
3.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

7.3 

.0 

.0 
3.0 
.5 
.0 
.0 
.0 
.0 
.0 
.0 

10.5 

.0 

.0 
2.0 
.5 
.0 
.0 
.0 
.0 
.0 
.0 

10.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 
10.0 

Total APCVD Reactors 8.5 10.3 14.0 12.5 10.5 5.4 

> 

LPCVD Reactors 
Anicon 
Anelva 
Applied Materials 
BTU/Ulvac 
Enya 
Focus Semiconductor 
Genus 
Kokusai Electric 
LAM Research 
Silicon Valley Group 
Spectrum CVD 
Tokyo Electron, Ltd. 

3.3 
.0 
.0 
.0 
.0 
.0 

4.2 
.0 
.0 
.0 
.5 
.0 

.0 

.0 

.0 

.0 

.0 
1.0 
7.1 
.0 
.0 

1.4 
2.3 
.0 

.0 

.0 

.0 

.0 

.0 
1.6 
11.7 

.0 

.0 
1.5 
1.1 
.0 

.0 

.0 

.0 

.0 

.0 

.0 
22.0 

.0 

.0 

.6 
3.0 
.0 

.0 

.0 
12.0 

.8 

.0 

.0 
14.0 

.0 
1.3 
.6 

2.0 
.0 

(Continued} 
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Table 4.26 (Continued) 
North American Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

i 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Ulvac 
Varian 

.0 
1.1 

.0 
2.5 

.0 
2.0 

.0 

.7 
.0 
.0 

Total LPCVD Reactors 9.1 14.3 17.9 26.3 30.7 35.5 

PECVD Reactors 
Anelva 
Applied Materials 
Enya 
E.T. Electrotech 
Japan Production 
LAM Research 
Novellus 
Plasma-Therm 
Samco 
Siomitomo Metals 
Ulvac 

.0 
1.4 
.0 

4.0 
.0 
.0 
.0 

3.0 
.0 
.0 
.0 

.0 
15.5 

.0 
1.0 
.0 
.0 

3.1 
3.8 
.0 
.0 
.0 

.0 
37.0 

.0 
4.2 
.0 
.0 

16.9 
4.0 
.0 
.0 
.0 

.0 
56.0 

.0 
2.5 
.0 
.0 

35.0 
2.0 
.0 
.0 
.0 

.0 
67.0 
.0 

3.5 
.0 
.0 

42.0 
2.0 
.0 
.0 
.0 

Total PECVD Reactors 8.4 23.4 62.1 95.5 114.5 92.1 
i 

ECR CVD 
Anelva 
LAM Research 
Plasma Technology 
Sumitomo Metals 

Total ECR CVD 

Total N.A. Non-Tube 

Total N.A. CVD 

CVD 

.0 

.0 

.0 

.0 

.0 

26.0 

62.8 

.0 

.0 

.0 

.0 

.0 

48.0 

91.3 

.0 

.0 

.8 

.0 

.8 

94.8 

150.3 

.0 

.0 
1.0 
.0 

1.0 

135.3 

192.7 

.0 
2.5 
1.2 
.0 

3.7 

159.4 

222.1 

57.4 

37.1 

Ref: CVDSHR 

Source: Dataquest CApiil 1991) 

I 
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Table 4.27 
Japanese Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Cdtapany: 
P r o d u c t : 
Region o f Consuntptilon: 

World CVD Market 

All 
Chemical 
Japan 

1986 

221.4 

Vapor Deposition 

1987 1988 

259.2 462.6 

1989 

609.4 

CAGR (%) 
1990 1986-1990 

688.5 32.8 

Tube CVD 
Horizontal Tube LPCVD 

ASM International 
BTU International 
Cent rothe rm 
Enya 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd. 
Tylan 
Tystar 
Ulvac/BTU 
Varian/TEL 
Wellman 

4.8 
.0 
.0 

1.0 
.0 

16.2 
1.8 
.0 
.0 
.0 
.0 

6.6 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

2.0 
.0 
.0 
.6 
.0 

7.6 
1.0 
.0 
.0 
.0 
.0 

8.3 
.0 
.0 
.0 
.0 
.0 
.5 
.0 
.0 

3.9 
.0 
.0 

1.8 
.0 

6.4 
1.8 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

8.5 
.0 
.0 

3.5 
.0 
.0 

2.0 
.0 
.0 

1.7 
.0 

2.2 
3.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

8.7 
.0 
.0 

4.0 
.0 
.0 

1.5 
.0 
.0 
.0 
.0 

2.5 
1.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

3.6 
.0 
.0 

6.2 
.0 
.0 

Total Horizontal LPCVD 30.4 20.0 2 5 . 9 2 1 . 6 1 4 . 8 - 1 6 . 5 

Vertical Tube LPCVD 
ASM International 
BTU International 
Denko 
Disco 
General Signal Thinfilin 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semi therm 
Silicon Valley Group 
TEL/Thermco 

.5 

.0 
2.7 
.0 
.0 
.0 
.4 

1.4 
.0 
.0 

1.0 

.0 

.0 
2.1 
.0 
.0 
.3 

1.0 
2.8 
.0 
.0 
.0 

.0 

.0 
2.3 
.0 
.0 
.3 

2.7 
12.3 

.0 

.8 

.0 

.6 

.0 
3.5 
.0 
.0 
.0 

1.1 
23.6 

.0 

.0 

.0 

2.4 
.0 

3.8 
.0 
.0 
.0 

2.1 
39.2 

.0 

.0 

.0 
(Continued) 
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Table 4.27 (Conthiued) 
Japanese Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

( 

• • * • • 

Toyoko Chemical 
Tokyo Electron Ltd. 
Dlvac/BTU 
Varian/TEL 

1986 

.0 

.0 

.0 

.0 

1987 

.0 

.0 

.0 

.0 

1988 

.0 
3,8 
.0 
.0 

1989 

5.8 
15.9 
.0 
.0 

CAGR (%) 
1990 1986-1990 

5.2 
34.0 

.0 

.0 

T o t a l V e r t i c a l LPCVD 6.0 6.2 22.2 50.5 86.7 95.0 

Horizontal Tube PECVD 
ASM International 
Pacific Western 

Total Horizontal PECVD 

Total Japan Tube CVD 

16.4 
2.7 

19.1 

55.5 

9.8 
2.8 

12.6 

38.8 

15.5 
2.1 

17.6 

65.7 

17.0 
.0 

17.0 

89.1 

14.0 
.0 

14.0 

115.5 

-7.5 

20.1 

Non-Tube CVD Reactors 
APCVD Reactors 

Alcan 
Amaya 
Applied Materials 
General Signal Thinfilm 
Hitachi 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Tenure ss 
Toshiba Machine 
Watkins-Johnson 

.0 
6.0 
5.4 
.0 
.4 
.7 
.4 
.4 
.3 

4.3 
.5 

.0 
5.5 
8.5 
.0 
.0 
.0 
.2 
.2 
.0 

5.0 
2.0 

.0 
17.5 
8.7 
.5 
.5 
.7 

1.3 
.0 
.0 

6.0 
15.0 

.0 
19.0 
4.0 
.0 

1.1 
.0 
.6 
.0 
.0 

4.2 
20.0 

8.3 
15-3 
3.0 
.0 
.0 
.0 
.8 
.0 
.0 

4.2 
20.0 

i 

T o t a l APCVD R e a c t o r s 1 8 . 4 2 1 . 4 50.2 4 8 . 9 5 1 . 6 2 9 . 4 

LPCVD Reactors 
Anicon 
Anelva 
Applied Materials 
BTU/Ulvac 
Enya 
Focus Semiconductor 
Genus 
Kokusai Electric 
LAM Research 
Silicon Valley Group 
Spectrum CVD 
Tokyo Electron, Ltd. 

2.0 
.0 
.0 
.0 
.0 
.0 

1.1 
.0 
.0 
.0 
.0 
.0 

.0 

.7 

.0 

.0 

.0 

.0 
3.3 
.0 
.0 
.8 
.0 
.0 

.0 
2.3 
.0 
.0 

1.8 
.9 

12.7 
.0 
.0 

1.5 
.3 
.0 

.0 
1.1 
.0 
.0 

1.7 
.0 

23.0 
.0 
.0 

. ,7 
.6 
.0 

.0 
1.4 
8.0 
.0 

3.5 
.0 

19.0 
3.1 
1.4 
.0 
.6 

4.9 
(Continued) i 
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Table 4.27 (Continued) 
Japanese rhfmir^x vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Ulvac 
Varian 

1.2 
2.1 

1-4 
2.4 

3.8 
2.3 

4.2 
4.3 

5.2 
.0 

Total LPCVD Reactors 6.4 8.6 25.6 35.6 47.1 64.7 

PECVD Reactors 
Anelva 
Applied Materials 
Enya 
E.T. Electrotech 
Japan Production 
LAM Research 
Novellus 
Plasma-Therm 
Samco 
Sumitomo Metals 
Ulvac 

.0 
3.4 
1.6 
.7 

6.0 
.0 
.0 

1.2 
.0 
.0 

3.0 

.0 
10.0 
1.9 
5.2 
4.5 
.0 
.5 
.3 
.0 
.0 

2.8 

1.4 
25.0 
4.2 
4.9 
6.5 
.0 

3.4 
.5 
.0 
.0 

2.0 

.4 
59.0 
3.5 
4.0 
7.0 
.0 

5.6 
.6 

1.0 
.0 

1.0 

.0 
70.0 
3.8 
4.5 
8.0 
.0 

11.0 
.5 

2.3 
.0 

1.8 

Total PECVD Reactors 15.9 25.2 47.9 82.1 101.9 59.1 

ECR CVD 
Anelva 
IiAM Research 
Plasma Technology 
Sumitomo Metals 

Total ECR CVD 

Total Japan Non-Tube 

Total Japan CVD 

CVD 

.6 

.0 

.0 

.0 

.6 

41.3 

96.8 

1.0 
.0 
.0 
.0 

1.0 

56.2 

95.0 

.8 

.0 

.0 

.0 

.8 

124.5 

190.2 

1.0 
.0 
.0 

6.0 

7.0 

173.6 

262.7 

.4 

.0 

.0 
2.9 

3.3 

203.9 

319.4 

• 

49.1 

34.8 

Ref: CVDSHR 

Source: Dataquest (April 1991) 
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Table 4.28 
European Chemical Vapor Deposition Market Share 

By Company 
(Revenue In Millions of U.S. Dollars) 

( 

Company: 
Product: 
Region of Consuinption: 

World CVD Market 

All 
Chemical 
Europe 

1986 

221.4 

Vapor Deposition 

1987 1988 1989 

259.2 462.6 609.4 

CAGR (%) 
1990 1986-1990 

688.5 32.8 

Tube CVD 
Horizontal Tube LPCVD 

ASM International 
BTU International 
Centrotherm 
Enya 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd. 
Tylan 
Tystar 
Ulvac/BTD 
Varian/TEL 
Wellman 

13.3 
2.9 
.0 
.0 
.0 
.0 
.0 
.0 
.7 
.0 
.6 
.0 
.6 

2.1 
.0 
.3 
.0 
.0 
.0 
.0 

16.2 
3.0 
.0 
.0 
.0 
.0 
.0 
.0 
.5 
.0 
.3 
.0 
.0 

2.2 
.0 

2.0 
.0 
.0 
.0 
.0 

16.7 
3.5 
.0 
.0 
.8 
.0 
.0 
.0 
.0 
.0 
.6 
.0 
' .0 
1.0 
2.3 
.0 
.0 
.0 
.0 
.5 

10.0 
3.5 
2.0 
.0 

1.0 
.0 
.0 
.0 
.3 

1.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.3 

5.0 
2.0 
2.0 
.0 

1.0 
2.0 
.0 
.0 
.5 

2.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
-0 

2.1 
.0 

i 

T o t a l H o r i z o n t a l LPCVD 20.5 24.2 25.4 1 8 . 1 1 6 . 6 - 5 . 1 

Vertical Tube LPCVD 
ASM International 
BTU International 
Denko 
Disco 
General Signal ThinfLlm 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 
TEL/Thermco 
Toyoko Chemical 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

.0 

.0 

1.2 
.0 
.0 
.0 
.0 
.0 
.0 
.3 
.0 
.5 
.0 
.0 

1.8 
1.5 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.6 
.0 
.7 i 

(Continued) 
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Table 4.28 (Continued) 
European Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Tokyo Electron Ltd. 
Ulvac/BTU 
Varian/TEL 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 
.0 
.0 

.0 

.0 

.7 

Total Vertical LPCVD 2.0 6.3 NM 

Horizontal Tube PECVD 
ASM International 
Pacific Western 

Total Horizontal PECVD 

Total Europe Tube CVD 

9.8 
1.3 

11.1 

31.6 

5.8 
1.4 

7.2 

31.4 

10.3 
.9 

11.2 

37.4 

9.0 
1-0 

10.0 

30.1 

5.0 
1.0 

6.0 

28.9 

-14.3 

-2.2 

Non-Tube CVD Reactors 
APCVD Reactors 

Alcan .0: .0 .0 .0 
Amaya ^0 .0 .0 .0 
Applied Materials .7 3.0 3.0 1.0 
General Signal Thinfilm .0 .0 .3 < • .3 
Hitachi ,0 .0 .0 .0 
Kokusai Electric ^0 .0 .0 .0 
Koyo Lindberg ,0 .0 .0 .0 
Pacific Western »4 .0 .0 .0 
Tempress i.;S .0 .0 .0 
Toshiba Machine >0 .0 .0 .0 
Watkins-Johnson .4 6.7 6.0 5.0 

.0 

.0 

.0 

.3 

.0 

.0 
,0 
.0 
,0 
,0 
.0 

T o t a l APCVD Reac to rs 2 . 0 9 . 7 9 . 3 6 . 3 9 . 3 46.8 

> 

LPCVD Reactors 
Anicon 
Anelva 
Applied Materials 
BTU/Ulvac 
Enya 
Focus Semiconductor 
Genus 
Kokusai Electric 
LAM Research 
Silicon Valley Group 
Spectrum CVD 
Tokyo Electron, Ltd. 

2.5 
.0 
.0 
.0 
.0 
.0 

1.1 
.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.7 
.0 
.0 

1.1 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 
3.7 
.0 
.0 
.5 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 
7.0 
.0 
.0 
.7 
.0 
.0 

.0 

.0 
5.0 
.8 
.0 
.0 

7.0 
.0 
.0 
.7 
.6 
.0 

(Continued) 
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Table 4.28 (Continued) 
European Chemical Vapor Deposition Market Share 

By Company 
(Reveime in Millions of U.S. DoUars) 

1986 1987 1988 1989 

i 

CAGR (%) 
1990 1986-1990 

Ulvac 
Varian 

.0 

.0 
.0 

1.5 
.0 

1.4 
,0 
,0 

.0 
,0 

Total LPCVD Reactors 3.6 4.3 5.6 7.7 14.1 40.7 

PECVD Reactors 
Anelva 
Applied Materials 
Enya 
E.T. Electrotech 
Japan Production 
LAM Research 
Novellus 
Plasma-Therm 
Samco 
Sumitomo Metals 
Ulvac 

Total PECVD Reactors 

0 
7 
0 
5 
0 
0 
0 
8 
0 
0 
0 

.0 
3 . 9 

.0 
7 . 1 

.0 

.0 

.0 

. 5 

.0 

.0 

.0 

.0 
8 . 9 

.0 
9 .8 

.0 

.0 
1 .1 
1 .0 

.0 

.0 

.0 

. 0 
1 6 . 0 

. 0 
7 . 0 

. 0 

. 0 
3 . 7 

. 4 

. 0 

. 0 

. 0 

-0 
2 4 . 0 

.0 
8 . 0 

. 0 

. 0 
6 . 0 

. 5 

. 0 

.0 

.0 

10.0 11.5 20.8 27.1 38.5 40.1 
i 

ECR CVD 
Anelva 
LKti Research 
Plasma Technology 
Sumitomo Metals 

Total ECR CVD 

Total Europe Non-Tube CVD 

Total Europe CVD 

. 0 

. 0 

. 0 

. 0 

. 0 

1 5 . 6 

4 7 . 2 

.0 

.0 

.0 

.0 

.0 

2 5 . 5 

5 6 . 9 

. 0 

. 0 

. 8 

. 0 

.8 

3 6 . 5 

7 3 . 9 

. 0 

. 0 
1 .0 

. 0 

1 .0 

4 2 . 1 

7 2 . 2 

.0 

.0 
1.2 

. 0 

1 .2 

6 3 . 1 

9 2 . 0 

4 1 . 8 

1 8 . 2 

Ref: CVDSHR 

Source: Dataquest CApiil 1991) 

i 
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Table 4.29 
Asla/Padfic-ROW Chemical Vapor Deposition Market Share 

By Company 
OEtevenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 

World CVD Market 

Tube CVD 
Horizontal Tube LPCVD 

ASM International 
BTU International 
Centrotherm 
Enya 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd. 
Tylan 
Tystar 
Ulvac/BTU 
Varian/TEL 
Wellman 

All 
Chemical Vapor Deposition 
Asia/Pacific-Rest 

1986 

221.4 

.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.6 

.0 

.7 
1.4 
.0 
.0 
.0 
.0 
.0 
.0 

1987 

259.2 

.0 
1.5 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.3 
.0 
.0 

1.8 
.0 

1.0 
.0 
.0 
.0 
.0 

of World 

1988 

462.6 

2.6 
3.6 
.0 
.0 
.0 

2.0 
.0 
.0 
.0 
.0 
.6 
.0 
.0 

2.0 
3.8 
.0 
.0 
.0 
.0 
.0 

1989 

609.4 

1.0 
5.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

2.0 
1.0 
.0 
.0 
.0 

6.0 
.0 
.2 
.0 
.0 
.0 

1990 

688.5 

1.0 
1.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

2.0 
1.0 
.0 
.0 
.0 

3.3 
.0 
.2 
.0 
.0 
.0 

CAGR (%) 
1986-1990 

32-8 

T o t a l H o r i z o n t a l LPCVD 3 . 6 5.6 1 4 . 6 1 5 . 2 8.7 24.7 

Vertical Tube LPCVD 
ASM International 
BTU International 
Denko 
Disco 
General Signal Thinfilm 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 
TEL/Thermco 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
6.8 
.0 
.4 
.0 

.6 

.0 

.0 

.0 

.0 

.0 

.0 
18.8 

.0 
-5 
.0 

.6 
1.5 
.0 
.0 
.0 
.0 
.0 

13.4 
.0 

1.6 
.0 

(Continued) 

®1991 Dataquest Incorporated April—Jteproduction Prohibited 



4-56 Wafer Fab Eqidpineat Market Share Estimates 1990 Chapter 4 

Table 4.29 (Continued) 
Asla/Padfic-ROW Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

c 

Toyoko Chemical 
Tokyo Electron Ltd. 
Ulvac/BTU 
Varian/TEL 

1986 

.0 

.0 

.0 

.0 

1987 

.0 

.0 

.0 

.0 

1988 

.0 

.0 

.0 

.0 

1989 

.0 

.0 
• . 0 

.0 

1990 

.0 

.0 

.0 

.0 

CAGR 
1986-

(%) 
•1990 

Total Vertical LPCVD 7 . 2 1 9 . 9 1 7 . 1 NM 

Horizontal Tube PECVD 
ASM International 
Pacific Western 

Total Horizontal PECVD 

Total A/P-ROW Tube CVD 

Non-Tube CVD Reactors 
APCVD Reactors 

Alcan 
Amaya 
Applied Materials 
General Signal ThinfLLm 
Hitachi 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Tempress 
Toshiba Machine 
Watkins-Johnson 

3.3 
.0 

3.3 

6.9 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.1 

.0 
1.6 

5.8 
.0 

5.8 

11.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

5.2 
.5 

5.7 

27.5 

.0 

.0 
1.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

4.5 

9.0 
.0 

9.0 

44.1 

.0 

.0 
2.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

7.0 

5.0 
.0 

5.0 

30.8 

.0 

.7 
1.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

3.0 

10.9 

45.4 

i 

T o t a l APCVD R e a c t o r s 2 . 2 5 . 5 9 . 0 4 . 7 2 0 . 9 

LPCVD Reactors 
Anicon 
Anelva 
Applied Materials 
BTU/Ulvac 
Enya 
Focus Semiconductor 
Genus 
Kokusai Electric 
LAM Research 
Silicon Valley Group 
Spectrum CVD 
Tokyo Electron, Ltd. 

1.0 
.0 
.0 
.0 
.0 
.0 

1.1 
.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.1 
.0 
.0 
.4 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 
5.3 

, -0 
' .0 
.5 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 
10.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
.0 
.0 
.0 

4.0 
.0 
.0 
.0 
.0 
.0 

(CominueiO i 
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Table 4.29 (Continued) 
Asla/Padfic-ROW Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Ulvac 
Varian 

Total LPCVD Reactors 

PECVD Reactors 
Anelva 
Applied Materials 
Enya 
E.T. Electrotech 
Japan Production 
LAM Research 
Novellus 
Plasma-Therm 
Samco 
Sumitomo Metals 
Ulvac 

1986 

.0 

.0 

2.1 

.0 

.6 

.0 
2.0 
.0 
.0 
.0 
.8 
.0 
.0 
.0 

1987 

.0 
1.5 

3.0 

.0 
1.6 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1988 

.0 

.7 

6.5 

••• 

.0 
4.5 
.0 

1.4 
.0 
.0 

2.3 
.5 
.0 
.0 
.0 

1989 

.0 

.0 

10.0 

.0 
12.0 

.0 
2.0 
.0 
.0 

4.7 
.0 
.0 
.0 
.0 

1990 

.0 

.0 

5.0 

.0 
9.0 
.0 

1.5 
.0 
.0 

4.0 
.0 
.0 
.0 
.0 

CAGR (%) 
1986-1990 

24.2 

Total PECVD Reactors 3.4 1.6 8.7 18.7 14.5 43.7 

ECR CVD 
Anelva 
LAM Research 
Plasma Technology 
Sumitomo Metals 

Total ECR CVD 

Total Non-Tube 

Total A/P-ROW CVD 

.0 

.0 

.0 

.0 

.0 

CVD 7.7 

14.6 

.0 

.0 

.0 

.0 

.0 

4.6 

16.0 

.0 

.0 

.0 

.0 

.0 

20.7 

48.2 

.0 

.0 

.0 

.0 

.0 

37.7 

81.8 

.0 

.0 

.0 

.0 

.0 

24.2 

55.0 

33.1 

39.3 

R e f : CVDSHR 

Source Dataqiiest OipiU 1991) 
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Table 4.30 
Worldwide Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 

World CVD Market 

Tube CVD 
Horizontal Tiobe LPCVD 

ASM International 
BTD International 
Centrotherm 
Enya 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd. 
Tylan 
Tystar 
Ulvac/BTU 
Varian/TEL 
Wellman 

All 
Chemical 
Worldwide 

1986 

221.4 

20.0 
5.6 
.0 

1.0 
.0 

16.2 
1.8 
.5 

5.4 
.0 

5.3 
6.6 
3.8 
6.4 
.0 
.7 
.0 
.0 
.0 
.0 

Vapor Deposition 

1987 

259.2 

19.9 
7.9 
.0 
.6 
.0 

7.6 
1.0 
.0 

4.3 
.0 

3.6 
8.3 
.0 

7.0 
-0 

4.0 
.0 
.5 
.0 
.0 

1988 

462.6 

25.8 
14.5 

.0 
1.8 
3.8 
9.2 
1.8 
.0 

4.0 
.0 

6.0 
.0 
.0 

6.5 
14.6 
1.5 
.0 

3.5 
.0 
.5 

, 

1989 

609.4 

15.0 
17.5 
4.5 
1.7 
4.0 
2.2 
3.0 
.0 

2.5 
10.0 
5.0 
.0 
.0 
.0 

14.7 
.0 

1.3 
4.0 
.0 
.3 

t 

1990 

688.5 

10.0 
7.2 
4.8 
.0 

3.0 
4.5 
1.0 
.0 

3.0 
10.0 
5.0 
.0 
.0 
.0 

6.9 
.0 
.4 

6.2 
2.1 
.0 

CAGR (%) 
1986-1990 

32.8 

( 

Total Horizontal LPCVD 73.3 64.7 93.5 85.7 6 4 . 1 -3 .3 

Vertical Tube LPCVD 
ASM International 
BTU International 
Denko 
Disco 
General Signal Thinfilm 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 
TEL/Thermco 

.5 

.0 
2.7 
.0 
.0 
.0 
.4 

1.4 
.0 
.2 

1.0 

.0 

.0 
2.1 
.0 
.0 
.3 

1.0 
2.8 
.0 

1.6 
.0 

.0 

.0 
2.3 
.0 
.0 
.3 

2.7 
21.6 

.5 
3.6 
.0 

3.0 
.0 

3.5 
•0 

2.0 
.0 

1.1 
44.9 
1.0 
4.0 
.0 

6.0 
5.0 
3.8 
.0 

4.0 
.0 

2.1 
55.1 
1.5 

11.2 
.0 i 

(Cantinued) 
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Table 4.30 (Continued) 
Worldwide Chemical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Toyoko Chemical 
Tokyo Electron Ltd.. 
Ulvac/BTU 
Varian/TEL 

1986 

.0 

.0 

.0 

.0 

1987 

.0 

.0 

.0 

.0 

1988 

.0 
3.8 
.0 
.0 

1989 

5.8 
15.9 

.0 

.0 

CAGR (%) 
1990 1986-1990 

5.9 
34.0 

.0 
2.7 

Total Vertical LPCVD 6.2 7.8 34.8 81.2 131.3 114.5 

Horizontal Tube PECVD 
ASM International 
Pacific Western 

Total Horizontal PECVD 

Total W.W. Tube CVD 

44.4 
6.9 

51.3 

130.8 

44.5 
7.9 

52.4 

124.9 

51.6 
6.2 

57.8 

186.1 

51.0 
2.8 

53.8 

220.7 

40.0 
2.5 

42.5 

237.9 

-4.6 

16.1 

Non-Tube CVD Reactors 
APCVD Reactors 

Alcan 
Aitiaya 

Applied Materials 
General Signal Thinfitm 
Hitachi 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Tenuress 
Toshiba Machine 
Watkins-Johnson 

.0 
6.0 
7.8 
.0 
.4 
.7 
.4 

1.2 
2.2 
4.3 
8.1 

.0 
5.5 
14.5 

.0 

.0 

.0 

.2 

.2 

.0 
5.0 
16.0 

.0 
17.5 
15.7 
1.3 
.5 
.7 

1.3 
.0 
.0 : 

6.0 
36.0 

.0 
19.0 
9.0 
.8 

1.1 
.0 
.6 
.0 

. .0 
4.2 
42.0 

8.3 
16.0 
5.0 
.8 
.0 
.0 
.8 
.0 
.0 

4.2 
41.0 

Total APCVD Reactors 31.1 41.4 79.0 76.7 76.1 25.1 

:VD Reactors 
Anicon 
Anelva 
Applied Materials 
BTU/Ulvac 
Enya 
Focus Semiconductor 
Genus 
Kokusai Electric 
LAM Research 
Silicon Valley Group 
Spectrum CVD 
Tokyo Electron, Ltd. 

8.8 
.0 
.0 
.0 
.0 
.0 

7.5 
.0 
.0 
.0 
.5 
.0 

.0 

.7 

.0 

.0 

.0 
1.0 
13.2 

.0 

.0 
3.7 
2.3 
.0 

.0 
2.3 
.0 
.0 

1.8 
2.5 
33.4 

.0 

.0 
4.0 
1.4 
.0 

.0 
1.1 
.0 
.0 

1.7 
.0 

62.0 
.0 
.0 

2.0 
3.6 
.0 

.0 
1.4 

26.0 
1.6 
3.5 
.0 

44.0 
3.1 
2.7 
1.3 
3.2 
4.9 

CContinue<0 
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Table 430 (Continued) 
Worldwide Chemiral Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

Ulvac 
Varian 

1.2 
3.2 

1.4 
7.9 

3.8 
6.4 

4.2 
5.0 

5.2 
.0 

Total LPCVD Reactors 21.2 30.2 55.6 79.6 96.9 46.2 

PECVD Reactors 
Anelva 
Applied Materials 
Enya 
E.T. Electrotech 
Japan Production 
LAM Research 
Novellus 
Plasma-Therm 
Samco 
Sumitomo Metals 
Ulvac 

Total PECVD Reactors 

. 0 
6 . 1 
1.6 

15.2 
6 .0 

.0 

.0 
5 . 8 

.0 

.0 
3 . 0 

. 0 
31.0 

1.9 
13.3 

4 . 5 
.0 

3 . 6 
4 . 6 

.0 

.0 
2 . 8 

1.4 
75.4 

4 . 2 
20.3 

6 . 5 
. 0 

23.7 
6 .0 

. 0 

. 0 
2 . 0 

. 4 
143.0 

3 . 5 
15.5 

7 . 0 
.0 

49.0 
3 . 0 
1.0 

.0 
1.0 

. 0 
170.0 

3 . 8 
17.5 

8 . 0 
. 0 

63.0 
3 . 0 
2 . 3 

. 0 
1.8 

37.7 61.7 139.5 223.4 269.4 63.5 
( 

ECR CVD 
Anelva 
LAM Research 
Plasma Technology 
Sxjmitomo Metals 

Total ECR CVD 

Total W.W. Non-Tube CVD 

Total W.W. CVD 

.6 

.0 

.0 

.0 

. 6 

90.6 

221.4 

1.0 
. 0 
.0 
.0 

1.0 

134.3 

259.2 

. 8 

. 0 
1.6 

. 0 

2 . 4 

276.5 

462.6 

1.0 
.0 

2 . 0 
6 .0 

9 . 0 

388.7 

609.4 

.4 
2 . 5 
2 . 4 
2 . 9 

8 . 2 

450.6 

688.5 

49 .3 

32.8 

Ref: CVDSHR 

Source: Dataquest C^rU 1991) 

i 
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Table 4.31 
North American Physical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Company: 
P r o d u c t : 
Region o f ConsuHiption: 

All 
Physical Vapor Deposition 
North America 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

World PVD Market 2 3 6 . 6 2 5 0 . 9 3 0 2 . 0 3 6 8 . 4 408.4 14.6 

Sputtering 
Advanced Film Tech. 
Anelva 
Applied Materials 
Balzers 
CHA Industries 
Circuit Processing 
CPA 
CVC Products 
E.T. Electrotech 
GSTC 
Xnnotec 
Ion Tech 
Kurt J. Lesker 
Leybold-Heraeus 
Materials Research 
MRC Sony 
Perkin-Elmer 
Sputtered Films 
Temescal 
Tokuda 
Ulvac 
Varian 
Others 

. 0 
2 . 6 

. 0 
5 . 6 

.7 
2 . 0 

. 0 
1 0 . 0 

1 .3 
. 0 

1 .8 
. 5 
. 8 

2 . 8 
1 5 . 0 

. 0 
3 . 3 
1 . 3 
1 . 3 

. 0 
1 . 5 

2 5 . 6 
1 .0 

. 0 
1 0 . 0 

. 0 
5 . 0 

. 3 
2 . 0 

.0 
6 . 8 
1 .4 

. 0 
2 . 4 

.7 

. 8 
3 . 0 

1 3 . 0 
. 0 

2 . 1 
1 .0 

. 0 

. 0 
6 . 3 

2 1 . 3 
3 . 1 

.0 
1 0 . 0 

.0 
5 . 0 

.7 

.0 

.0 
7 . 5 
1 .8 
2 . 6 
4 . 2 

.5 

. 8 
3 . 0 

1 5 . 0 
. 0 
. 9 
. 6 
. 0 
.0 

6 .4 
2 4 . 6 

5 . 1 

.0 
1 0 . 8 

. 0 
4 . 0 

. 1 

. 0 

. 0 
9 . 0 
3 . 0 
2 . 0 

. 5 

. 1 

. 8 
2 . 0 

2 4 . 0 
. 0 

1 .0 
1 .2 

. 1 

. 0 
6 . 2 

28..0 
1 .9 

. 0 
1 7 . 8 

6 . 5 
2 . 0 

. 4 

. 0 
1 .0 
5 . 0 
3 . 0 

. 0 

. 3 

. 1 
1 . 0 
2 . 0 

. 0 
2 5 . 0 

. 0 
1 . 0 

. 1 

. 0 
6 . 9 

3 6 . 0 
1 .3 

Total Sputtering 7 7 . 1 7 9 . 2 88.7 9 4 . 7 1 0 9 . 4 9 . 1 

(Continued) 
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Table 4.31 (Continued) 
North American Physical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

^̂  

Evaporation 
Anelva 
Balzers 

. CHA Industries 
CVC Products 
Innotec 
Kurt J. Lesker 
Leybold-Heraeus 
Temescal 
Ulvac 
Others 

Total Evaporation 

Total North America 

1986 

2.3 
1.8 
5.6 
.0 
.2 
.3 

1.0 
5.7 
1.0 
.2 

18.1 

95.2 

1987 

.0 
1.1 
6.0 
.0 
.0 
.3 
.5 

5.1 
1.4 
.2 

14.6 

93.8 

1988 

.0 
1.1 
6.3 
1.0 
1.0 
.3 
,5 

4.5 
1.5 
.2 

16.4 

105.1 

1989 

.0 
1.5 
5.6 
1.0 
.0 
.4 
.8 

5.0 
1.6 
1.2 

17.1 

111.8 

1990 

.0 
2.0 
2.8 
1.5 
.0 
.6 
.0 

6.0 
1.5 
2.7 

17.1 

126.5 

CAGR (%) 
1986-1990 

-1.4 

7.4 

R e f : PVDSHR 

Source: Dataquest (April 1990 
i 

i 
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Table 4.32 
Japanese Physical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Con^any: 
Product: 
Region of Consumption: 

All 
Physical Vapor Deposition 
Japan 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

World PVD Market 2 3 6 . 6 2 5 0 . 9 3 0 2 . 0 3 6 8 . 4 4 0 8 . 4 1 4 . 6 

Sputtering 
AdveUiced Film Tech. 
Anelva 
Applied Materials 
Balzers 
CHA Industries 
Circuit Processing 
CPA 
CVC Products 
E.T. Electrotech 
GSTC 
Innotec 
Ion Tech 
Kurt J. Lesker 
Leybold-Heraeus 
Materials Research 
MRC Sony 
Perkin-Elmer 
Sputtered Films 
Temescal 
Tokuda 
Ulvac 
Varian 
Others 

Total Sputtering 

.0 
18.0 
.0 
.0 
.0 
.9 
.0 
.0 
.5 
.0 
.0 
.2 
.0 
.0 
.9 
.0 
.0 
.0 
.0 

3.3 
14.7 
16.8 
.0 

55.3 

.0 
34.7 

.0 

.0 

.0 
1.0 
.0 
.0 
.6 
.0 
.0 
.0 
.0 
.0 

1.9 
.0 
.0 
.0 
.0 

11.1 
24.7 
12.6 

.0 

86.6 

.0 
43.8 

.0 

.0 

.0 

.0 

.0 

.3 

.6 

.0 

.0 

.0 

.0 

.0 
7.5 
.0 
.0 
.0 
.0 

7.0 
40.1 
18.7 

.0 

118.0 

.0 
65.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.6 
.0 
.0 
.0 
.0 
.0 

13.0 
.0 
.0 
.0 
.0 

5.6 
43.6 
24.0 

.0 

152.8 

.7 
64.5 
6.5 
.0 
.0 
.0 
.0 
.0 

1.0 
.0 
.0 
.0 
.0 
.0 
.0 

27.0 
.0 
.0 
.0 

5.8 
46.0 
26.0 

.0 

177.5 33.8 

QContinued) 
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Table 4.32 (Continued) 
Japanese Physical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

Evaporat ion 
Anelva 
Balzers 
CHA Industries 
CVC Products 
Innotec 
Kurt J. Lesker 
Leybold-Heraeus 
Temescal 
Ulvac 
Others 

Total Evaporation 

Total Japan 

.0 

.4 

.0 

.0 

.0 

.0 

.0 
1.8 
19.0 

.0 

21.2 

76.5 

4.9 
.0 
.0 
.0 
.0 
.0 
.0 

2.4 
5.9 
.0 

13.2 

99.8 

6.2 
.0 
.0 
.0 
.0 
.0 
.0 

2.4 
11.5 

.0 

20.1 

138.1 

4.3 
1.4 
.0 
.0 
.0 
.0 
.0 

3.5 
13.0 

.0 

22.2 

175.0 

4.1 
2.0 
.0 
.0 
.0 
.0 
.0 

2.0 
12.0 

.0 

20.1 

197.6 

-1.3 

26.8 

Ref: PVDSHR 

Source: Dataquest (April 1991> 

i 
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Table 4.33 
European Pbysical Vapor Deposition Market Sliare 

By Company 
CRevenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of ConsTunption: 

All 
Physical Vapor Deposition 
Europe 

1986 1987 1988 1989 1990 
CAGR (%) 

1986-1990 

World PVD Market 2 3 6 . 6 2 5 0 . 9 3 0 2 . 0 368 .4 408.4 14.6 

Sputtering 
Advanced Film Tech. 
Anelva 
Applied Materials 
Balzers 
CHA Industries 
Circuit Processing 
CPA 
CVC Products 
E.T. Electrotech 
GSTC 
Innotec 
Ion Tech 
Kurt J. Lesker 
Leybold-Heraeus 
Materials Research 
MRC Sony 
Perkin-Elmer 
Sputtered Films 
Temescal 
Tokuda 
Ulvac 
Varian 
Others 

. 0 

. 0 

. 0 
7 . 6 

. 0 

. 0 

. 0 
3 . 5 
3 . 5 

. 0 

. 0 

. 0 

. 0 
6 . 0 
3 . 5 

. 0 
1 .0 

. 0 

. 0 

. 0 
4 . 6 
8 . 3 

. 0 

. 0 

.0 

. 0 
8 . 9 

.0 

. 0 

. 0 
2 . 9 
4 . 0 

. 0 

. 0 

.0 

.0 
7 . 0 
4 . 0 

. 0 

. 3 

. 0 

. 0 

. 0 
2 . 0 
6 . 3 

. 0 

.0 

. 0 

. 0 
6 . 0 

. 0 

.0 

.0 
3 . 5 
6 . 0 

.0 

.0 

. 0 

. 0 
4 . 8 
4 . 0 

. 0 

. 0 

. 0 

.0 

. 0 
1 .2 
6 . 0 

.0 

.0 
1 .5 

.0 
4 . 2 

.0 

.0 

.0 
2 . 0 
8 . 0 

.0 

.0 

.0 

. 0 
6 .0 
5 . 0 

. 0 

.0 

. 0 

.0 

.0 
5 . 9 
7 . 0 

.0 

. 0 
5 . 0 
2 . 0 
5 . 0 

.0 
-0 
.0 

1 .5 
8 . 0 

.0 

.0 

. 0 

. 0 
5 . 0 

.0 
7 . 0 

.0 

.0 

.0 

. 0 
5 . 6 

10.0 
. 0 

Total Sputtering 3 8 . 0 3 5 . 4 3 1 . 5 3 9 . 6 4 9 . 1 6 . 6 

(IContinuecO 
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Table 433 (Continued) 
European Physical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

Kvaporation 
Anelva 
Balzers 
CHA. Industries 
CVC Products 
Innotec 
Kurt J. Lesker 
Leybold-Heraeus 
Temescal 
Ulvac 
Others 

Total Evaporation 

Total Europe 

.0 
2.8 
.0 
.0 
.0 
.0 

2.0 
3.0 
2.4 
.0 

10.2 

48.2 

.0 
1.8 
.0 
.0 
.0 
.0 

1.0 
2.4 
.1 
.0 

5.3 

40.7 

.0 
1.8 
.0 
.6 
.0 
.0 
.0 

1.8 
.3 
.0 

4.5 

36.0 

.0 
1.5 
.0 
.6 
.2 
.0 

1.0 
2.1 
.0 
.0 

5.4 

45.0 

.0 
2.0 
.0 
.8 
.4 
.0 

1.0 
3.0 
.0 
.0 

7.2 

56.3 

-8.3 

4.0 

Ref: PVDSHR 

Source: Dataquest (April 1991) 

i 
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Table 4.34 
Asia-Padfic/ROW Physical Vapor Deposition Market Share 

By Company 
(Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 

All 
Physical Vapor Deposition 
Asla/Pacific-ROW 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

World PVD Market 236.6 250.9 302.0 368.4 4 0 8 . 4 14.6 

Sputtering 
Advanced Film Tech. 
Anelva 
Applied Materials 
Balzers 
CHA Industries 
Circuit Processing 
CPA 
CVC Products 
E.T. Electrotech 
GSTC 
Innotec 
Ion Tech 
Kurt J. Lesker 
Leybold-Heraeus 
Materials Research 
MRC Sony 
Perkin-Elmer 
Sputtered Films 
Temescal 
Tokuda 
Ulvac 
Varian 
Others 

Total Sputtering 

.0 
1.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.8 

2.5 
.0 

1.3 
.3 
.0 
.0 

4.6 
6.0 
.0 

16.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.0 
4.2 
.0 
.7 
.0 
.0 
.0 

1.0 
8.1 
.0 

16.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
.6 
.0 
.0 
.0 
.0 
.0 

7.5 
.0 
.0 
.0 
.0 
.0 

1.0 
12.0 

.0 

22.1 

.0 
3.6 
.0 
.0 
.0 
.0 
.0 

1.0 
1.5 
.0 
.0 
.0 
.0 
.8 

12.0 
.0 
.0 
.0 
.0 
.0 
.0 

14.0 
.0 

32.9 

.0 
3.5 
.0 
.0 
.0 
.0 
.0 

1.0 
1.5 
.0 
.5 
.0 
.0 
.8 
.0 

3.6 
.0 
.0 
.0 
.0 
.0 

12.0 
.2 

23.1 

* 

8.4 

(Continued) 
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Table 4.34 (Continued) 
Asia-Padfic/ROW Physical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

CAGR (%) 
1986 1987 1988 1989 1990 1986-1990 

Evaporation 
Anelva 
Balzers 
CBA Industries 
CVC Products 
Innotec 
Kurt J. Lesker 
Leybold-Heraeus 
Temescal 
Ulvac 
Others 

Total Evaporation 

Total A/P-ROW 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

16.7 

.0 .0 1.0 .5 

.0 .0 1.5 1.2 

.0 .0 .4 ..4 

.0 .0 .0 .0 

.0 .0 .2 .0 

.0 .0 .0 .5 

.0 .0 .6 2.0 

.6 .7 .0 .0 

.0 .0 .0 .3 

.6 .7 3.7 4.9 NM 

16.6 22.8 36.6 28.0 13.8 

Ref: PVDSHR 

Source: Dataquest (Apai 1991) 

i 

I 
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Table 4.35 
Worldwide Pfayslcal Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Compzmy: 
P r o d u c t : 
Region o f Constuitption; 

All 
Physical Vapor Deposition 
Worldwide 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World PVD Market 2 3 6 . 6 2 5 0 . 9 3 0 2 . 0 3 6 8 . 4 4 0 8 . 4 14.6 

Sputtering 
Advanced Film Tech. 
Anelva 
j ^ p l i e d Materials 
Balzers 
CHA Industries 
Circuit Processing 
CPA 
CVC Products 
E.T. Electrotech 
GSTC 
Innotec 
Ion Tech 
Kurt J. Lesker 
Leybold-Heraeus 
Materials Research 
MRC Sony 
Perkin-Elmer 
Sputtered Films 
Temescal 
Tokuda 
Ulvac 
Varian 
Others 

.0 
2 1 . 8 

. 0 
1 3 . 2 

.7 
2 . 9 

. 0 
1 3 . 5 

5 . 3 
. 0 

1 .8 
.7 
. 8 

9 . 6 
2 1 . 9 

. 0 
5 . 6 
1 . 6 
1 . 3 
3 . 3 

2 5 . 4 
5 6 . 7 

1 .0 

. 0 
4 4 . 7 

.0 
1 3 . 9 

. 3 
3 . 0 

. 0 
9 . 7 
6 . 0 

. 0 
2 . 4 

.7 

.8 
1 2 . 0 
2 3 . 1 

. 0 
3 . 1 
1 .0 

. 0 
1 1 . 1 
3 4 . 0 
4 8 . 3 

3 . 1 

. 0 
5 3 . 8 

.0 
1 1 . 0 

.7 

. 0 

. 0 
1 2 . 3 

9 . 0 
2 . 6 
4 . 2 

. 5 

. 8 
7 . 8 

3 4 . 0 
. 0 
. 9 
. 6 
. 0 

7 . 0 
4 8 . 7 
6 1 . 3 

5 . 1 

.0 
8 0 . 9 

. 0 
8 . 2 

. 1 

. 0 

. 0 
1 2 . 0 
1 4 . 1 

2 . 0 
. 5 
. 1 
. 8 

8 . 8 
5 4 . 0 

. 0 
1 . 0 
1 .2 

. 1 
5 . 6 

5 5 . 7 
7 3 . 0 

1 .9 

.7 
9 0 . 8 
1 5 . 0 

7 . 0 
.4 
.0 

1 . 0 
7 . 5 

1 3 . 5 
. 0 
.8 
. 1 

1 .0 
7 . 8 

.0 
6 2 . 6 

. 0 
1 .0 

. 1 
5 . 8 

5 8 . 5 
8 4 . 0 

1 .5 

Total Sputtering 187.1 217.2 260.3 320.0 359.1 17.7 

CContinued) 
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Table 435 (Continued) 
Worldwide Physical Vapor Deposition Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

Evaporation 
Anelva 
Balzers 
CHA Industries 
CVC Products 
Innotec 
Kurt J. Lesker 
Leybold-Heraeus 
Temescal 
Ulvac 
Others 

Total Evaporation 

Total Worldwide 

2 . 3 
5 . 0 
5 . 6 

. 0 

.2 

. 3 
3 . 0 

1 0 . 5 
2 2 . 4 

.2 

4 9 . 5 

2 3 6 . 6 

4 . 9 
2 . 9 
6 .0 

.0 

.0 

. 3 
1 .5 
9 .9 
8 . 0 

.2 

3 3 . 7 

2 5 0 . 9 

6 . 2 
2 . 9 
6 . 3 
1 .6 
1 .0 

. 3 

.5 
8 . 7 

1 4 . 0 
.2 

4 1 . 7 

3 0 2 . 0 

4 . 3 
5 . 4 
7 . 1 
2 . 0 

. 2 

. 6 
1 .8 

1 1 . 2 
1 4 . 6 

1 .2 

4 8 . 4 

3 6 8 . 4 

4 . 1 
6 .5 
4 . 0 
2 . 7 

.4 

. 6 
1 .5 

1 3 . 0 
1 3 . 5 

3 . 0 

4 9 . 3 

4 0 8 . 4 

-.1 

14.6 

Ref: PVDSHR 

Source Dataquest CApril 1991) 

i 
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Table 4.36 
Worldwide Silicon Epitaicy Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

Company: 
P r o d u c t : 
Region of ConsTUop'tlon: 

All 
Silicon Epitaxy 
All 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

Total Epitaxy Market 4 6 . 3 35.5 85.5 75.0 6 8 . 2 1 0 . 2 

North America 
Applied Materials 
ASM Epitaxy 
Kokusai Electric 
Lam Research 
LPE 
Moore 
Rapro 
Shimada 
Sitesa 
Toshiba Machine 

12.2 
.0 
.0 

4.0 
.0 
.0 
.0 
.0 
.0 
.0 

6.4 
.0 
.0 

7.0 
.0 
.0 
.0 
.0 
.0 
.0 

25.5 
1.5 
.0 

15.0 
.0 

1.0 
.0 
.0 
.0 
.0 

13.0 
3.8 
.0 

12.8 
.0 

1.2 
.9 
.0 
.0 
.0 

12.5 
12.6 

.0 
7.9 
.0 

1.8 
.9 
.0 
.0 
.0 

T o t a l North America 1 6 . 2 1 3 . 4 43.0 3 1 . 7 35.7 2 1 . 8 

Japan 
Applied Materials 
ASM Epitaxy 
Kokusai Electric 
Lam Research 
LPE 
Moore 
Rapro 
Shimada 
Sitesa 
Toshiba Machine 

Total Japan 

8.1 
.0 

2.1 
1.8 
.0 
.0 
.0 
.5 
.0 

1.0 

13.5 

8.0 
.0 

1.5 
2.9 
.0 
.0 
.0 
.0 
.0 
.6 

13.0 

16.5 
.8 

4.2 
.0 
.0 
.0 
.0 
.0 
.0 

2.0 

23.5 

5.4 
.0 

5.7 
3.1 
.0 
.0 
.0 
.0 
.0 

6.5 

20.7 

8.5 
3.0 
2.2 
.0 
.0 
.0 
.0 
.0 
.0 

4.5 

18.2 7.8 

CCoiulnuecf} 
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Table 436 (Continued) 
Worldwide Silicon Epitaxy Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

Europe 
Applied Materials 
ASM Epitaxy 
Kokusai Electric 
Lam Research 
LPE 
Moore 
Rapro 
Shimada 
Sitesa 
Toshiba Machine 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 
,0 

.6 

.0 

.0 

.8 

.0 

.0 

.0 

.0 

.0 

.0 

4.4 
.8 
.0 

1.0 
2.7 
.0 
.0 
.0 

4.5 
.0 

3. 
2, 

2. 
3. 

Total Europe 11.2 6.4 13.4 16.5 11.9 1.5 

Asia/Pacific-ROW 
Applied Materials 
ASM Epitaxy 
Kokusai Electric 
Lam Research 
LPE 
Moore 
Rapro 
Shimada 
Sitesa 
Toshiba Machine 

3.0 
.0 
.0 

2.4 
.0 
.0 
.0 
.0 
.0 
.0 

.6 

.0 

.0 
2.1 
.0 
.0 
.0 
.0 
.0 
.0 

.8 

.0 

.0 
3.0 
1.8 
.0 
.0 
.0 
.0 
.0 

.8 

.0 

.0 
3.5 
1.8 
.0 
.0 
.0 
.0 
.0 

.9 

.0 

.0 

.0 
1.5 
.0 
.0 
.0 
.0 
.0 

Total A/P-ROW 5.4 2.7 5.6 6.1 2.4 -18.4 

Worldwide 
Applied Materials 
ASM Epitaxy 
Kokusai Electric 
Lam Research 
LPE 
Moore 
Rapro 
Shimada 
Sitesa 
Toshiba Machine 

31.3 
.0 

2.1 
11.4 

.0 

.0 
,0 
.5 
.0 

1.0 

18 

1 
14 

.6 

.0 
-5 
.8 
.0 
.0 
.0 
.0 
,0 
.6 

47.2 
3.1 
4.2 
19.0 
4.5 
1.0 
.0 
.0 

4.5 
2.0 

22.2 
6.2 
5.7 
22.2 
4.8 
1.6 
.9 
.0 

4.9 
6.5 

25.0 
19.2 
2.2 
7.9 
5.5 
3.0 
.9 
.0 
.0 

4.5 

Total Worldwide 46.3 35.5 85.5 75.0 68.2 10.2 

Ref: EPISHR 

Source Datsu)uest (April 1991) 

1 
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Table 4.37 
North American Metalorganlc CVD Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Contpeuiy: 
Product: 
Region of Consuniption: 

World MOCVD Market 

North America 
Aixtron 
Cambridge Instruments 
Crystal Specialties 
CVD Equipment 
CVT 
Daiwa Semiconductor 
EEV 
Emcore 
MR Semicon 
Nippon EMC 
Nippon Sanso 
Samco 
Seiden 
Semco Engineering 
Shimada Rika 
Spire 
TEL 
TEL/Thermco 
Thomas Schwonn 
Toyoko Chemical 
Ulvac 

All 
Metalorgan: Lc CVD 
North America 

1986 

31.4 

.0 
1.1 
2.2 
.6 
.0 
.0 
.2 

2.3 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

2.9 
.0 
.0 
.0 
.0 
.0 

1987 

34.6 

.0 
1.5 
1.7 
1.2 
.0 
.0 
.0 

5.1 
.0 
.0 
.2 
.0 
.0 
.0 
.0 

1.3 
.0 
.0 
.0 
.0 
.0 

1988 

42.0 

.8 
1.3 
2.3 
1.0 
.0 
.0 
.0 

6.5 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.5 
.0 
.0 
.4 
.0 
.0 

1989 

44.6 

3.5 
.0 
.0 

1.0 
.0 
.0 
.0 

7.5 
1.2 
.0 
.0 
.0 
.0 
.0 
.0 

1.7 
.0 
.0 
.0 
.0 
.0 

1990 

42.3 

4.8 
.0 
.0 
.7 
.0 
.0 
.0 

5.4 
1.3 
.0 
.0 
.0 
.0 
.0 
.0 

1.7 
.0 
.0 
.0 
.0 
.0 

CAGR (%) 
1986-1990 

7.7 

T o t a l North America 

Ref : MOCVDSHR 

Source: Dataquest (AptH 1991) 

9 . 3 1 1 . 0 1 3 . 8 1 4 . 9 1 3 . 9 1 0 . 6 
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Table 4.38 
Japanese Metaloiganic CVD Market Share 

By Company 
(Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Cons\iitiption: 

World MOCVD Market 

Japan 
Aixtron 
Cambridge Instruments 
Crystal Specialties 
CVD Equipment 
CVT 
Daiwa Semiconductor 
EEV 
Emcore 
MR Semicon 
Nippon EMC 
Nippon Sanso 
Samco 
Seiden 
Semco Engineering 
Shimada Rika 
Spire 
TEL 
TEL/Thermco 
Thomas Schwonn 
Toyoko Chemical 
Ulvac 

Total Japan 

All 
Metalorganic CVD 
Japan 

1986 

31.4 

.0 

.4 

.5 

.0 

.0 

.4 

.0 

.0 

.0 
1.5 
4.6 
.7 

1.3 
.0 
.3 
.0 
.0 

3.0 
.0 

1.0 
2.3 

16.0 

1987 

34.6 

.0 

.0 

.9 

.0 

.0 

.4 

.0 

.0 

.0 
1.4 
4.7 
.6 
.6 
.0 
.0 
.0 
.0 

2.9 
.0 
.7 

1.9 

14.1 

1988 

42.0 

• • . • . 

.0 

.0 

.4 

.0 

.0 

.5 

.0 

.5 

.0 
1.9 
6.3 
1.0 
.6 
.0 
.0 
.6 
.0 

1.7 
.0 

1.2 
2.2 

16.9 

1989 

44.6 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
2.5 
.0 

2.2 
5.7 
.6 
.0 
.0 
.0 
.7 

2.9 
.0 
.0 
.0 

2.0 

16.6 

1990 

42.3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
5.0 
.0 

1.7 
5.6 
1.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

2.4 

15.9 

CAGR (%) 
1986-1990 

7.7 

-.2 

i 

R e f : MOCVDSHR 

Source: Dataquest CÂ nil 1991) 

c 
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Table 4.39 
European Metalorganlc CVD Market Share 

By Company 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 

World MOCVD Market 

Europe 
Aixtron 
Cambridge Instruments 
Crystal Specialties 
CVD Equipment 
CVT 
Daiwa Semiconductor 
EEV 
Emcore 
MR Semicon 
Nippon EMC 
Nippon Sanso 
Samco 
Seiden 
Semco Engineering 
Shiinada Rika 
Spire 
TEL 
TEL/Thermco 
Thomas Schwonn 
Toyoko Chemical 
Ulvac 

Total Europe 

All 
Metalorganic CVD 
Europe 

1986 

31.4 

1.7 
1.4 
.0 
.0 
.4 
-0 
1.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.4 
.0 
.0 
.3 
.0 
.0 

5.4 

1987 

34.6 

4.9 
1.5 
.0 
.0 

1.1 
.0 
.7 
.0 
.0 
.0 
.0 
.0 
.0 
.3 
.0 
.0 
.0 
.0 
.7 
.0 
.0 

9.2 

1988 

42.0 

6.7 
1.0 
.0 
.0 

1.6 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.9 
.0 
.0 
.0 
.0 
.4 
.0 
.0 

10.6 

1989 

44.6 

6.7 
.0 
.0 
.0 

1.1 
.0 
.0 
.0 
.8 
.0 
.0 
.0 
.0 

1.0 
.0 
.0 
.0 
,0 
.0 
.0 
.0 

9.6 

1990 

42.3 

8.2 
.0 
.0 
.0 

2.2 
.0 
.0 

1.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

11.6 

CAGR (%) 
1986-1990 

7.7 

21.1 

R e f : MOCVDSHR 

Souice Dataquest (Apiil 1991) 
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Table 4.40 
Asia/Padfic-ROW Metalot^anlc CVD Market Share 

By Compaoy 
OEtevenue In MlUlons of U.S. Dollars) 

Company: 
Product: 
Region of ConsTintption: 

World MOCVD Market 

Asia/Pacific-ROW 
Alxtron 
Cambridge Instruments 
Crystal Specialties 
CVD Equipment 
CVT 
Daiwa Semiconductor 
EEV 
Emcore 
MR Semicon 
Nippon EMC 
Nippon Sanso 
Samco 
Seiden 
Semco Engineering 
Shimada Rika 
Spire 
TEL 
TEL/Thermco 
Thomas Schwonn 
Toyoko Chemical 
Ulvac 

All 
Metalorganic CVD 
Worldwide 

1986 • 

31.4 

.0 

.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1987 

34.6 

.0 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1988 

42.0 

.0 

.4 

.0 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1989 

44.6 

1.2 
.0 
.0 
.3 
.9 
.0 
.0 
.0 
.0 
.0 

1.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1990 

42.3 

.9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

CAGR (%) 
1986-1990 

7.7 

( 

Total A/P-ROW 3.5 6.5 

Ref: MOCVDSHR 

Source: Dataquest (AptU 1991) 

i 
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Table 4.41 
'Worldwide Metaloiganic CVD Market Share 

By Coaipaiiy 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consuncption: 

World MOCVD Market 

Worldwide 
Alxtron 
Cambridge Instrriments 
Crystal Specialties 
CVD Equipment 
CVT 
Dalwa Semiconductor 
EEV 
Emcore 
MR Semlcon 
Nippon EMC 
Nippon Sanso 
Samco 
Selden 
Semco Engineering 
Shlmada Rika 
Spire 
TEL 
TEL/Thermco 
Thomas Schwonn 
Toyoko Chemical 
Ulvac 

All 
Metalorgan: 
Worldwide 

1986 

31-4 

1.7 
3.6 
2.7 
.6 
.4 
.4 

1.4 
2.3 
.0 

1.5 
4.6 
.7 

1.3 
.0 
.3 

3.3 
.0 

- 3.0 
.3 

1.0 
2-3 

ic CVD 

1987 

34.6 

4.9 
3.3 
2.6 
1.2 
1.1 
.4 
.7 

5.1 
.0 

1.4 
4.9 
.6 
.6 
.3 
.0 

1.3 
.0 

2.9 
.7 
.7 

1.9 

1988 

42.0 

7.5 
2.7 
2.7 
1.3 
1.6 
.5 
.0 

7.0 
.0 

1.9 
6.3 
1.0 
.6 
.9 
.0 

2.1 
.0 

1.7 
.8 

1.2 
2.2 

1989 

44.6 

11.4 
.0 
.0 

1.3 
2.0 
.0 
.0 

10.0 
2.0 
2.2 
6.8 
.6 
.0 

1.0 
.0 

2.4 
2.9 
.0 
.0 
.0 

2.0 

1990 

42.3 

13.9 
.0 
.0 
.7 

2.2 
.0 
.0 

11.6 
1.3 
1.7 
5.6 
1.2 
.0 
.0 
.0 

1.7 
.0 
.0 
.0 
.0 

2.4 

CAGR (%) 
1986-1990 

7.7 

T o t a l Worldwide 3 1 . 4 3 4 . 6 4 2 . 0 4 4 . 6 4 2 . 3 7 . 7 

Ref: MOCVDSHR 

Source: Dataquest CApifl 1991) 
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Table 4.42 
Worldwide Molecular Beam Epitaxy Market Share 

By R ^ o n 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of ConsiJittption: 

World MBE Market 

North America 
Anelva 
Eiko 
Emcore 
ISA Riber 
Perkin-Elmer 
Seiko 
Ulvac 
Varian 
VG Instruments 

All 
Molecular 
All 

1986 

65.8 

.0 

.0 

.0 
5.4 
7.2 
.0 
.0 

6.3 
5.4 

Beam Epitaxy 

1987 

68.0 

.0 

.0 

.0 
7.0 
5.0 
.0 
.0 

5.2 
2.5 

1988 

80.9 

.0 

.0 

.0 
8.0 
2.8 
.0 
.0 

5.4 
5.1 

1989 

72.2 

.0 

.0 

.0 
6.5 
.0 
.0 
.0 

7.8 
6.5 

1990 

54.5 

.0 

.0 
1.0 
3.6 
.0 
.0 
.0 

2.1 
2.6 

CAGR (%) 
1986-1990 

-4.6 

Total North America 24.3 19.7 21.3 20.8 9.3 -21.3 i 
Japan 

Anelva 
Eiko 
Emcore 
ISA Riber 
Perkin-Elmer 
Seiko 
Ulvac 
Varian 
VG Instruments 

7.2 
1.2 
.0 

3.5 
.0 

2.0 
4.4 
.8 

4.2 

9.7 
1.4 
.0 

6.0 
.0 

1.2 
4.3 
1.9 
8.1 

11.5 
1.2 
.0 

3.9 
.0 

1.4 
7.5 
5.2 
5.6 

6.8 
2.9 
.0 

1.4 
.0 
.0 

4.0 
.5 

4.9 

6.2 
2.6 
.0 

2.7 
.0 
.0 

4.2 
.7 

6.1 

Total Japan 23.3 32.6 36.3 20.5 22.5 -.9 

Europe 
Anelva 
Eiko 
Emcore 
ISA Riber 
Perkin-Elmer 
Seiko 
Ulvac 
Varian 
VG Instruments 

Total Europe 

.0 

.0 

.0 
4.7 
.0 
.0 
.0 

3.0 
8.7 

6.4 

.0 

.0 

.0 
4.9 
.0 
.0 
.0 

4.4 
2.4 

11.7 

.0 

.0 

.0 
6.9 
.0 
.0 
.0 

6.3 
5.8 

19.0 

.0 

.0 

.0 
8.0 
.0 
.0 
.0 

8.9 
6.8 

23.7 

.0 

.0 

.0 
9.6 
.0 
.0 
.0 
.0 

2.6 

12.2 -7.1 
(Condnued) 

i 
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Table 4.42 (Continued) 
Worldwide Molecular Beam Epitaxy Market Share 

By Region 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

Asia/Pacific-ROW 
Anelva 
Elko 
Emcore 
ISA Riber 
Perkln-Elmer 
Seiko 
Ulvac 
Varian 
VG Instruments 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.7 
1.1 

.0 

.0 

.0 
1.4 
.0 
.0 
.0 
.6 

2.0 

.0 

.0 

.0 

.7 
,0 
.0 
.0 
.6 
.0 

.0 

.0 

.0 

.4 

.0 

.0 

.0 

.0 

.8 

.0 

.0 

.0 

.5 
,0 
.0 
.0 
.9 
.1 

Total A/P-ROW 1.8 4.0 4.3 7.2 10.5 55.4 

Worldwide 
Anelva 
Eiko 
Emcore 
ISA Riber 
Perkin-Elmer 
Seiko 
Ulvac 
Varian 
VG Instniments 

7 . 2 
1.2 

. 0 
13.6 

7 . 2 
2 . 0 
4 . 4 

10.8 
19.4 

9 . 7 
1.4 

.0 
19 .3 

5 . 0 
1.2 
4 . 3 

12 .1 
15.0 

11 .5 
1.2 

.0 
22 .5 

2 . 8 
1 .4 
7 . 5 

17 .5 
16 .5 

6 . 8 
2 . 9 

. 0 
22 .3 

. 0 

. 0 
4 . 0 

17.2 
19.0 

6 .2 
2 . 6 
1.0 

19.4 
. 0 
.0 

4 . 2 
3 . 7 

17.4 

Total Worldwide 65.8 68.0 80.9 72.2 54.5 -4.6 

R e f : MBESHR 

Soufce: Data<]uest (April 1991) 
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Table 4.43 
North American Dififusion Furnace Market Share 

By Equipment Category 
OElevenue In Millions of U.^. Dollars) 

Company: 
Product: 
Region: 

All 
Diffusion Furnaces 
North America 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World Diffusion Market 1 5 5 . 6 1 4 5 . 4 2 9 4 . 1 3 3 0 . 0 3 2 2 . 4 2 0 . 0 

Horizontal T\ibe 
ASM International 
BTU International 
Denko 
Gasonics 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd 
Tylan 
Tystar 
Ulvac/BTU 
Variein/TEL 
Others 

3.3 
18.3 

.0 
6.1 
.0 
.0 
.0 
.6 
.0 
.0 
.2 
.0 

2.0 
12.4 

.0 
1.7 
.0 
.0 
.0 
.0 

2.3 
8.3 
.0 

7.5 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.5 

15.7 
.0 

2.0 
.0 
.0. 
.0 
.0 

3.4 
17.3 

.0 
9.0 
3.0 
1.2 
.0 
.0 
.0 
.0 
.0 
.0 

' .0 
42.0 

.0 
2.5 
.0 
.0 
.0 
.0 

2.5 
18.0 

.0 
8.0 
4.0 
.0 
.0 
.0 
.0 

34.0 
.0 

. .0 
.0 
.0 
.0 
.0 

1.6 
.0 
.0 

1.3 

3.5 
10.0 

.0 
6.0 
3.0 
.0 
.0 
.0 
.0 

24.0 
.0 
.0 
.0 
.0 
.0 
.0 
.3 
.0 
.0 

1.9 

i 

T o t a l N.A. H o r i z o n t a l 4 4 . 6 3 6 . 3 7 8 . 4 6 9 . 4 4 8 . 7 2 . 2 

Vertical Tube 
ASM International 
BTU International 
Denko 
Disco 
GSTC 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

1 

2 

2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.7 

.5 

.0 

1.0 
.0 
.0 
.0 

3.0 
.0 
.0 

4.2 
2.0 
3.0 

2.0 
3.0 
.0 
.0 

5.0 
.0 
.0 

1.7 
4.0 
10.0 i 

CContinuect) 
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Table 4.43 (Continued) 
North American Diffusion Furnace Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

TEL/Thermco 
Tokyo E l e c t r o n L t d . 
Ulvac/BTU 
Varian/TEL 

T o t a l N.A. V e r t i c a l 

T o t a l North America 

Ref: DIFFSHR 

Source: Dataquest (April 1991) 

1986 

. 0 

.0 

. 0 

. 0 

.4 

4 5 . 0 

1987 

. 0 

. 0 

. 0 

. 0 

. 8 

3 7 . 1 

1988 

. 0 

. 0 

. 0 

. 0 

6 . 2 

8 4 . 6 

1989 

.0 

.0 

. 0 
5 . 6 

1 8 . 8 

8 8 . 2 

1990 

. 0 

. 0 

. 0 
2 . 1 

2 7 . 8 

7 6 . 5 

CAGR (%) 
1986-1990 

1 8 8 . 7 

1 4 . 2 
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Table 4.44 
Japanese Difiuslon Furnace Market Share 

By Equlptaent Cat^ory 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region: 

All 
Diffusion Furnaces 
Japan 

1986 1987 1988 1989 
CAGR (%} 

1990 1986-1990 

World Diffusion Market 155.6 145.4 294.1 330.0 322.4 20.0 

Horizontal Tube 
ASM International 
BTU International 
Denko 
Gasonics 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Westeim 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd 
Tylan 
Tystar 
Ulvac/BTU 
Varian/TEL 
Others 

.0 

.4 

.6 

.0 

.0 
12.0 
6.0 
.0 
.0 
.0 
.0 

49.0 
.0 
.0 
.0 
.0 
.0 
.4 
.0 
.0 

.0 

.0 

.8 

.0 

.0 
16.7 
2.6 
.0 
.0 
.0 
.0 

22.9 
.0 
.0 
.0 
.0 
.0 

1.7 
.0 
.0 

.0 

.0 

.9 

.0 

.5 
13.4 
3.3 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

44.6 
.0 
.0 

9.2 
.0 
.0 

2.0 
.0 
.0 
.0 
.0 

10.8 
5.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

52.0 
.0 
.0 

10.0 
.0 
.0 

2.6 
.0 
.0 

1.0 
.0 

4.8 
4.5 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

38.0 
.0 
.0 

13.2 
.0 
.0 

Total Japan Horizontal 6 8 . 4 4 4 . 7 7 1 . 9 7 9 . 8 6 4 . 1 - 1 . 6 

Vertical Tube 
ASM International 
BTU International 
Denko 
Disco 
GSTC 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 

.0 

.0 
1.2 
.7 
.0 
.3 

1.8 
1.8 
.0 
.0 

.0 

.0 
1.2 
1.5 
.0 
.5 

3.1 
7.3 
.0 
.0 

.0 

.0 
1.8 
2.9 
.0 
.7 

3.5 
13.5 

.0 

.8 

2.0 
.0 

4.0 
3.6 
.0 
.0 

3.1 
16.5 

.0 

.0 

2.8 
.0 

6.9 
5.8 
.0 
.0 

7.6 
34.3 

.0 

.0 i 
(Continued) 
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Table 4.44 (Continued) 
Japanese Diffusion Furnace Market Share 

By Equipment Cat^orjr 
(Revenue in Millions of U.S. Dollars) 

:,; 

TEL/Thermco 
Tokyo Electron Ltd. 
Ulvac/BTD 
Varian/TEL 

Total Japan Vertical 

Total Japan 

1986 

.0 

.0 

.0 

.0 

5.8 

74.2 

1987 

.7 

.1 

.0 

.0 

14.4 

59.1 

1988 

.0 
8.0 
2.3 
.0 

33.5 

105.4 

1989 

.0 
16.9 
2.3 
.0 

48.4 

128.2 

1990 

.0 
48.0 
3.3 
.0 

108.7 

172.8 

CAGR (%) 
1986-1990 

108.1 

23.5 

R e f : D I F F S H R 

Source: Dataquest (April 1991) 
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Table 4.45 
European Dlfiiislon Furnace Market Share 

By Equipment Cat^ory 
(Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region: 

All 
Diffusion Furnaces 
Europe 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World Diffusion Market 1 5 5 . 6 1 4 5 . 4 2 9 4 . 1 330.0 322.4 20.0 

Horizontal Tube 
ASM International 
BTU International 
Denko 
Gasonics 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Teiopress 
Thermco 
Tokyo Electron Ltd 
Tylan 
Tystar 
Dlvac/BTU 
Varieui/TEL 
Others 

• 
13.3 
4.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

11.2 
.0 
.8 
.0 
.0 
.0 

1.7 

16.2 
7.3 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

13.2 
.0 
.0 
.0 
.0 
.0 

2.5 

19.3 
8.2 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

12.0 
2.3 
.0 
.0 
.0 
.0 

3.5 

16.0 
9.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

12.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.7 

3.5 

8.0 
5.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

10.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

4.2 
5.2 

i 

T o t a l Europe H o r i z o n t a l 3 1 . 2 3 9 . 2 45.3 4 1 . 2 32.4 .9 

Vertical Tube 
ASM International 
BTU International 
Denko 
Disco 
GSTC 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
" .0 
.0 
.0 
.8 

3.0 
.0 
.0 
.0 
.0 
• 0 

.0 

.0 

.0 
1.0 

3.0 
1.5 
.0 
.0 
.0 
-0 
.0 
.0 
.0 

3.2 i 
CContinued) 
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Table 4.45 (Continued) 
European Diffusion Furnace Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

TEL/Thermco 
Tokyo E l e c t r o n 
Dlvac/BTU 
Variem/TEL 

To-tal Europe 

T o t a l Europe 

Ref : DIFFSHR 

Source: Dataquest CApril 1991) 

L t d . 

V e r t i c a l 

1986 

, 0 
.0 
. 0 
. 0 

.0 

3 1 . 2 

1987 

. 0 

. 0 

. 0 

. 0 

.0 

3 9 . 2 

1988 

. 0 

. 0 

. 0 

. 0 

. 8 

4 6 . 1 

. 

1989 

. 0 

. 0 

. 0 

. 0 

4 . 0 

4 5 . 2 

1990 

. 0 

.0 

.0 

. 0 

7 . 7 

4 0 . 1 

CAGR 
1 9 8 6 -

(%) 
- 1 9 9 0 

NM 

6 . 5 
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Table 4.46 
Asla/Padfic-ROW Diffusion Furnace Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

Company: 
P r o d u c t : 
Reg ion: 

All 
Diffusion Furnaces 
Asia/PacifLc-ROW 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World Diffusion Market 1 5 5 . 6 1 4 5 . 4 2 9 4 . 1 3 3 0 . 0 3 2 2 . 4 2 0 . 0 

Horizontal Tube 
ASM International 
BTU International 
Denko 
Gasonics 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thennco 
Tokyo Electron Ltd 
Tylan 
Tystar 
Ulvac/BTU 
Varian/TEL 
Others 

.0 
1.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.1 
.0 
.0 

4.0 
.0 
.0 
.0 
.0 
.0 
.0 

.0 
3.7 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

6.0 
.0 
.0 
.0 
.0 
.0 
.0 

.0 
8.5 
.0 
.0 
.0 

4.6 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

6.0 
27.7 

.0 

.0 

.0 

.0 

.0 

1.5 
14.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
6.0 
.0 
.0 
.0 
.0 

21.0 
.0 
.0 
.0 
.0 

1.5 

1.5 
3.0 
.0 

1.0 
.0 
.0 
.0 
.0 
.0 

4.0 
.0 
.0 
.0 
.0 

6.2 
.0 
.2 
.0 
.0 

1.5 

i 

Total A/P-ROW Horizontal 5.2 9.7 46.8 44.0 17,4 35.2 

Vertical Tube 
ASM International 
BTU International 
Denko 
Disco 
GSTC 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 

. 0 

.0 

. 0 

.0 

. 0 

.0 

.0 

. 0 

.0 

.0 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 

. 0 

. 0 

. 3 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
1 0 . 8 

. 0 

.4 

1.0 
. 0 
.0 
. 0 
. 0 
.0 
.0 

2 2 . 4 
. 0 

1.0 

10 

( 

(Continued) 
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Table 4.46 (Continued) 
Asia/Padfic-ROW Diffusion Furnace Market Share 

By Equipment Cat^ory 
(Revenue in MiUlons of U.S. Dollars) 

^ 

TEL/Thermco 
Tokyo Electron Ltd. 
Ulvac/BTU 
Varian/TEL 

Total A/P-ROW Vertical 

Total A/P-ROW 

1986 

.0 

.0 

.0 

.0 

.0 

5.2 

1987 

.0 

.0 

.0 

.0 

.3 

10.0 

1988 

.0 

.0 

.0 

.0 

11.2 

58.0 

1989 

.0 

.0 

.0 

.0 

24.4 

68.4 

1990 

.0 

.0 

.0 

.0 

15.6 

33.0 

CAGR (%) 
1986-1990 

NM 

58.7 

Ref : DIFFSHR 

Souixx: Dataquest 0^>rU 1991) 
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Table 4.47 
Worldwide Diffusion Furnace Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region: 

All 
Diffusion Furnaces 
Worldwide 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

World Diffusion Market 1 5 5 . 6 1 4 5 . 4 2 9 4 . 1 3 3 0 . 0 3 2 2 . 4 2 0 . 0 

H o r i z o n t a l Tiobe 
ASM International 
BTU International 
Denko 
Gasonics 
GSTC 
Kokusai Electric 
Koyo Lindberg 
Pacific Western 
Process Technology 
Silicon Valley Group 
Solitec 
TEL/Thermco 
Tempress 
Thermco 
Tokyo Electron Ltd 
Tylan 
Tystar 
Ulvac/BTU 
Varian/TEL 
Others 

16.6 
24.0 

.6 
6.1 
.0 

12.0 
6.0 
.6 
.0 
.0 
.3 

49.0 
2.0 
27.6 

.0 
2.5 
.0 
.4 
.0 

1.7 

18.5 
19.3 

.8 
7.5 
.0 

16.7 
2.6 
.0 
.0 
.0 
.0 

22.9 
.5 

34.9 
.0 

2.0 
.0 

1.7 
.0 

2.5 

22.7 
34.0 

.9 
9.0 
3.5 

19.2 
3.3 
.0 
.0 
.0 
.0 
.0 
.0 

60.0 
74.6 
2.5 
.0 

9.2 
.0 

3.5 

22.0 
41.0 

.0 
8.0 
4.0 

10.8 
5.0 
.0 
.0 

52.0 
.0 
.0 
.0 
.0 

73.0 
.0 

1.6 
10.0 

.7 
6.3 

15.6 
18.0 

.0 
8.0 
3.0 
4.8 
4.5 
.0 
.0 

38.0 
.0 
.0 
.0 
.0 

44.2 
.0 
.5 

13.2 
4.2 
8.6 

Total W.W. Horizontal 149 .4 1 2 9 . 9 2 4 2 . 4 2 3 4 . 4 1 6 2 . 6 2 . 1 

Vertical Tube 
ASM International 
BTU International 
Denko 
Disco 
GSTC 
Helmut Seier 
Koyo Lindberg 
Kokusai Electric 
Semitherm 
Silicon Valley Group 

.0 

.0 
1.2 
.7 
.0 
.5 

1.8 
1.8 
.0 
.2 

.0 

.0 
1.2 
1.5 
.0 
.5 

3.1 
7.3 
.0 

1.1 

.0 
1.0 
1.8 
2.9 
.0 
.7 

3.5 
27.0 

.5 
4.0 

7.0 
.0 

4.0 
3.6 
3.0 
.0 

3.1 
43.1 
2.0 
5.0 

8.8 
6.0 
6.9 
5.8 
5.0 
.0 

7.6 
46.1 
4.0 

16.2 i 
(Continued) 
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Table 4.47 (Continued) 
Worldwide Diffusion Furnace Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
CAGR (%) 

1990 1986-1990 

TEL/Thermco 
Tokyo Electron Ltd. 
Ulvac/BTU 
Varian/TEL 

.0 

.0 

.0 

.0 

.7 

.1 

.0 

.0 

.0 
8.0 
2.3 
.0 

.0 
16.9 
2.3 
5.6 

.0 
48.0 
3.3 
2.1 

Total Worldwide Vertical 6.2 15.5 51.7 95.6 159.8 125.3 

Total W.W. 155.6 145.4 294.1 330.0 322.4 20.0 

R e f : DIFFSHR 

Source: Dataquest (April 1991> 
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Cozitpany: 
P r o d u c t : 
Region o f Consumption: 

Table 4.48 
Worldwide Rapid Thermal Processii^ 

By R ^ o n 
(Revenue in Millions of U.S. Dollars) 

All 
Rapid Thermal Processing-
Worldwide 

1986 1987 1988 1989 1990 
CAGR (%) 
1986-1990 

World RTP Market 15.5 18.2 22.3 28.1 32.9 20.7 

North America 
AG Associates 
Dainippon Screen 
Eaton 
High Temperature Eng. 
Jipelec 
Koyo Lindberg 
Nanosil 
Peak Systems 
Process Products 
Sitesa Addax 
TEL/Thermco 
TEL/Varian 
Ushio 
Varian 

5.4 
.0 
.2 
.0 
.0 
.0 
.0 
.7 
.5 
.0 
.0 
.0 
.0 
.2 

5.9 
.0 
.2 
.0 
.0 
.0 
.3 

2.7 
.6 
.2 
.0 
.0 
.0 
.2 

6.0 
.0 
.2 
.0 
.0 
.0 
.3 

4.2 
.8 
.0 
.0 
.0 
.0 
.2 

6.0 
.0 
.0 
.0 
.0 
.0 
.4 

3.0 
1.0 
.0 
.0 
.0 
.0 
.0 

9.2 
.0 
.0 
.3 
.0 
.0 
.4 

3.3 
.7 
.0 
.0 
.0 
.0 
.0 

Total North America 7.0 10.1 11.7 10.4 13.9 18.7 

Japan 
AG Associates 
Dainippon Screen 
Eaton 
High Tenrperature Eng. 
Jipelec 
Koyo-Lindberg 
Nanosil 
Peak Systems 
Process Products 
Sitesa Addax 
TEL/Thermco 
TEL/Varian 
Ushio 
Varian 

Total Japan 

1.6 
1.8 
.2 
.0 
.0 
.3 
.0 
.0 
.0 
.0 
.4 
.4 
.0 
.2 

1.9 
1.0 
.0 
.0 
.0 
.2 
.0 
.7 
.0 
.0 
.0 
.0 
.0 
.7 

2.0 
1.2 
.2 
.0 
.0 
.6 
.0 

2.0 
.0 
- 0 < 
.0 
.0 
.0 
.2 

2.0 
1.8 
.0 
.0 
.0 
.6 
.0 

2.5 
.1 
. 0 • 

.0 

.0 
3.0 
.0 

4.0 
2.3 
.0 
.0 
.0 
.7 
.1 

2.1 
.0 
.0 
.0 
.0 

3.2 
.0 

4.9 4.5 6.2 10.0 12.4 26.1 

(CODtinuedP 

i 
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Table 4.4S (Continued) 
"Worldwide Rapid Tliermal Processing 

By n ^ o n 
(Revenue in Millions of U^. Dollars) 

1986 1987 1988 1989 1990 

Europe 
AG Associates 1.6 2.1 1.6 1.5 .8 
Dalnlppon Screen .0 .0 .0 .0 .0 
Eaton .3 .0 .0 .0 .0 
High Temperature Eng. .0 .0 .0 .0 .0 
Jipelec .0 .0 .0 .0 .7 
Koyo-Lindberg .0 .0 .0 .0 .0 
Nanosil .0 .0 .0 .0 .0 
Peak Systems .0 .0 .2 1.0 .9 
Process Products .0 .1 .2 .1 .4 
Sitesa Addax .7 .5 1.2 1.5 1.0 
TEL/Thermco .0 .0 .0 .0 .0 
TEL/Varian .0 .0 .0 .0 .0 
Ushio .0 .0 .0 .0 .0 
Varian .0 .0 .0 .0 .0 

CA6R (%) 
1986-1990 

Total Europe 

Asia/Pacific-ROW 
AG Associates 
Dainippon Screen 
Eaton 
High Temperature Eng. 
Jipelec 
Koyo-Lindberg 
Nanosil 
Peak Systems 
Process Products 
Sitesa Addax 
TEL/Thermco 
TEL/Varian 
Ushio 
Varian 

Total A/P-ROW 

2 . 6 

1 .0 
. 0 
. 0 
.0 
. 0 
. 0 
. 0 
. 0 
. 0 
.0 
. 0 
.0 
. 0 
. 0 

1 . 0 

2.7 3.2 4 . 1 3.8 1 0 . 0 

9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 

1 .0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 2 
. 0 
. 0 
. 0 
.0 
. 0 
.0 

1 .2 

1 . 5 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 

2 . 0 
. 1 
. 0 
. 0 
. 0 
. 0 
. 0 

3 . 6 

. 6 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
2 . 1 

. 1 

. 0 

. 0 

. 0 

. 0 

. 0 

2 . 8 2 9 . 4 

tConHmiftt) 
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Table 4.48 (Continued) 
Worldwide Rapid Thermal Processing 

Bjr Region 
(Revenue in Millions of U.S. Dollars) 

,̂ 

Worldwide 
AG Associates 
Dainippon Screen 
Eaton 
High Temperature Eng. 
Jipelec 
Koyo-Lindberg 
Nanosil 
Peak Systems 
Process Products 
Sitesa Addax 
TEL/Thermco 
TEL/Varian 
Ushio 
Varian 

1986 

9.6 
1.8 
.7 
.0 
.0 
.3 
.0 
.7 
.5 
.7 
.4 
.4 
.0 
.4 

1987 

10.8 
1.0 
.2 
.0 
.0 
.2 
.3 

3.4 
.7 
.7 
.0 
.0 
.0 
.9 

1988 

10.6 
1.2 
.4 
.0 
.0 
.6 
.3 

6.6 
1.0 
1.2 
.0 
.0 
.0 
.4 

1989 

11.0 
1.8 
.0 
.0 
.0 
.6 
.4 

8.5 
1.3 
1.5 
.0 
.0 

3.0 
.0 

1990 

14.6 
2.3 
.0 
.3 
.7 
.7 
.5 

8.4 
1.2 
1.0 
.0 
.0 

3.2 
.0 

CAGR (%) 
1986-1990 

Total Worldwide 15.5 18.2 22.3 28.1 32.9 20.7 

Ref: RTPSHR 

Source: Dataquest (Apiil 1991) 

{ 
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Table 4.49 
North American Ion Implantation Market Share 

By Equipment Category 
(Revenue in Millions o f U.S. Dollars) 

Company: 
Product: 
Region of Consuntption: 

All 
Ion Implantation 
North America 

World Implanter Market 

Medium Current 
Balzers 
Eaton 
Nissin 
Sumitomo/Eat on Nova 
TEL/Varian 
Ulvac 
Varian 

1986 

118.8 

.0 
6.6 
.0 
.0 
.0 
.0 

9.2 

1987 

185.9 

.0 
4.0 
.0 
.0 
.0 
.0 

5.9 

1988 

377.4 

.0 
10.0 
1.2 
.0 
.0 
.0 

6.2 

1989 

456.6 

.0 
9.0 
1,3 
.0 
.0 
.0 

13.2 

1990 

365.6 

.0 
5.7 
1.9 
.0 
.0 
.0 

9.6 

CAGR (%) 
1986-1990 

32.4 

Total Medium Current 1 5 . 8 9 . 9 1 7 . 4 2 3 . 5 1 7 . 2 2 . 1 

High Current 
Applied Materials 
Eaton 
Hitachi 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Ulvac 
Varian 

.0 
8.8 
.0 
.0 
.0 
.0 
.0 

4.0 

4.0 
17.0 

.0 

.0 

.0 

.0 

.0 
6.6 

9.1 
27.0 

.0 

.0 

.0 

.0 

.0 
8.4 

18.4 
19.0 

.0 
2.1 
.0 
.0 
.0 

19.8 

24.2 
19.5 

.0 
1.7 
.0 
.0 
.0 

13.0 

T o t a l H i g h C u r r e n t 1 2 . 8 2 7 . 6 4 4 . 5 5 9 . 3 5 8 . 4 4 6 . 2 

High Voltage 
Eaton 
Genus 
National Electrostatics 
Nissin 
Svmiitomo Eaton Nova 
Varian 

Total High Voltage 

Total North America 

2.0 
.0 

2.5 
.0 
.0 

3.9 

8.4 

37.0 

4.5 
.0 

1.8 
.0 
.0 

1.8 

8.1 

45.6 

.0 
3.2 
1.2 
.0 
.0 

1.8 

6.2 

68.1 

-0 
3.4 
4.0 
.0 
.0 
.0 

7.4 

90.2 

.0 
2.5 
.0 
.0 
.0 
.0 

2.5 

78.1 

-26.1 

20.5 

R e f : XMPI.SHR 

Source: Dataquest (April 1991) 
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Table 4.50 
Japanese Ion Implantation Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consiiniption: 

World Implanter Market 

Medium Current 
Balzers 
Eaton 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Ulvac 
Varian 

All 
Ion Implantation 
Japan 

1986 

118.8 

.0 

.0 
10.2 
1.5 
5.2 
4.8 
.7 

1987 

185.9 

.0 

.0 
11.1 
2.6 
8.4 
5.2 
2.3 

1988 

377.4 

.0 

.0 
26.2 
2.9 
24.1 
7.5 
3.4 

1989 

456.6 

.0 

.0 
34.1 

.9 
28.0 
13.8 

.0 

1990 

365.6 

.0 

.0 
30.4 

.0 
20.4 
9.7 
12.0 

CAGR (%) 
1986-1990 

32.4 

Total Medium Current 

High Current 
il̂ plied Materials 
Eaton 
Hitachi 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Ulvac 
Varian 

22.4 29.6 64.1 76.8 72.5 34.1 

2.2 
.0 

3.2 
1.6 
3.9 
5.0 
.9 
.0 

2.0 
.0 

3.8 
1.8 
18.4 
16.8 
2.1 
1.4 

8.6 
.0 

9.6 
4.1 
42.8 
52.5 
3.8 
18.0 

16.5 
.0 

14.4 
14.3 
47.5 
72.0 

.0 

.0 

12.1 
.0 

11.2 
7.5 
51.6 
33.3 

.0 
20.4 

I 

Total High Current 16.8 46.3 139.4 164.7 136.1 68.7 

High Voltage 
Eaton 
Genus 
National Electrostatics 
Nissin 
Sumitomo Eaton Nova 
Varian 

Total High Voltage 

Total Japan 

.0 

.0 
1.1 
.0 
.0 
.0 

1.1 

40.3 

.0 

.0 

.0 
2.8 
3.1 
.0 

5.9 

81.8 

.0 
8.1 
.0 
.0 
.0 
.0 

8.1 

211.6 

.0 
12.6 
.0 

2.9 
.0 
.0 

15.5 

257.0 

.0 
2.5 
.0 
.0 
.0 
.0 

2.5 

211.1 

22.8 

51.3 

Ref: IMPLSHR 

Source: Dataquest O^xil 1991) 

( 
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Table 4.51 
European Ion Implantation Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

4-95 

Con^any: 
Product: 
Region of Consuntption: 

World Iniplanter Market 

Medium Current 
Balzers 
Eaton 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Dlvac 
Varian 

All 
Ion Implantation 
Europe 

1986 

118.8 

.0 
3.5 
.0 
.0 
.0 
.0 

6.9 

1987 

185.9 

1.4 
7.0 
.0 
.0 
.0 
.0 

6.7 

1988 

377.4 

2.1 
11.0 

.9 

.0 

.0 

.0 
3.9 

1989 

456.6 

.8 
3.5 
.0 

.0 

.0 

.0 
4.4 

CAGR (%) 
1990 1986-1990 

365.6 32.4 

.0 
2.6 
.0 
.0 
.0 
.0 

1.2 

T o t a l Medi\am Current 10.4 15.1 17.9 8.7 3.8 -22.3 

High Current 
Applied Materials 
Eaton 
Hitachi 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Ulvac 
Varian 

Total High Current 

High Voltage 
Eaton 
Genus 
National Electrostatics 
Nissin 
Sumitomo Eaton Nova 
Varian 

Total High Voltage 

Total Europe 

2.2 
11.8 

.0 

.0 

.0 

.0 

.0 
3.0 

4.0 
12.0 

.0 

.0 

.0 

.0 

.0 
5.5 

7.2 
23.0 

.0 

.0 

.0 

.0 

.0 
2.4 

14.5 
8.2 
.0 
.0 
.0 
.0 
.0 

3.6 

9.7 
11.9 

.0 

.0 

.0 

.0 

.0 
5.5 

17.0 

.0 

.0 

.3 

.0 

.0 

.0 

.3 

27.7 

21.5 

2.2 
.0 
.0 
.0 
.0 

1.8 

4.0 

40.6 

32.6 

2.5 
1.6 
.0 
.0 
.0 
.0 

4.1 

54.6 

26.3 

.0 

.0 

.0 

.0 

.0 

.0 

35.0 

27.1 

.0 

.0 

.0 

.0 

.0 

.0 

30.9 

12.4 

NM 

2.8 

Re£: IMPLSHR 

Source: Dataquest CApril 1991> 
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Table 4.52 
Asia/Padfic-ROW Ion Implantation Market Share 

By Equipment Cat^orf 
(Revenue in Millions of U.S. Dollars) 

Conqpany: 
Product: 
Region of Consumption: 

World Implanter Market 

Medium Current 
Balzers 
Eaton 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Ulvac 
Varian 

All 
Ion In^lantation 
Asia/Pac 

1986 

118.8 

.0 
1,9 
.0 
.0 
.0 
.0 

4.0 

ific-ROW 

1987 

185.9 

1.4 
2.0 
.0 
.0 
.0 
.0 

3.0 

1988 

377.4 

2.1 
7.0 
.0 
.0 
.0 
.0 

9.4 

1989 

456.6 

.8 
10.5 

.0 

.0 

.0 

.0 
11.0 

1990 

365.6 

.0 
9.2 
.0 
.0 
.0 
.0 

8.4 

CAGR (%) 
1986-1990 

32.4 

T o t a l Medium C u r r e n t 5 . 9 6 . 4 1 8 . 5 22.3 1 7 . 6 

High Current 
Applied Materials 
Eaton 
Hitachi 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Ulvac 
VaricUi 

.0 
5.9 
.0 
.0 
.0 
.0 
.0 

2.0 

.0 
6.0 
.0 
.0 
.0 
.0 
.0 

5.5 

.0 
9.0 
.0 
.0 
.0 
.0 
.0 

15.6 

.0 
28.8 

.0 

.0 

.0 

.0 

.0 
21.6 

.0 
18.7 

-0 
' .0 
.0 
.0 
.0 

9.2 

3 1 . 4 

i 

T o t a l H i g h C u r r e n t 7 . 9 1 1 . 5 2 4 . 6 5 0 . 4 2 7 . 9 3 7 . 1 

High Voltage 
Eaton 
Genus 
National Electrostatics 
Nissin 
Siimitomo Eaton Nova 
Varian 

Total High Voltage 

Total A/P-ROW 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

13.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

17.9 43 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 
1.7 
.0 
.0 
.0 
.0 

1.7 

74.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

45.5 

NM 

34.8 

R e f : XMPLSHR 

Source: Dataquest CApril 1991) 
I 
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Table 4.53 
Worldwide Ion Implantation Market Share 

By Equipment Cat^>or7 
(Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consuniption: 

World Implan-ter Market 

Medium Current 
Balzers 
Eaton 
Nissin 
Sumitomo/Eat on Nova 
TEL/Varian 
Ulvac 
Varian 

All 
Ion Implantation 
Worldwide 

1986 

118.8 

.0 
12.0 
10.2 
1.5 
5.2 
4.8 
20.8 

1987 

185.9 

2.8 
13.0 
11.1 
2.6 
8.4 
5.2 
17.9 

1988 

377.4 

4.2 
28.0 
28.3 
2.9 
24.1 
7.5 
22.9 

1989 

456.6 

1.6 
23.0 
35.4 

.9 
28.0 
13.8 
28.6 

1990 

365.6 

.0 
17.5 
32.3 

.0 
20.4 
9.7 
31.2 

CAGR (%) 
1986-1990 

32.4 

T o t a l Medium Current 54.5 61 .0 1 1 7 . 9 1 3 1 . 3 1 1 1 . 1 19.5 

High Current 
Applied Materials 
Eaton 
Hitachi 
Nissin 
Sumitomo/Eaton Nova 
TEL/Varian 
Ulvac 
Varian 

4.4 
26.5 
3.2 
1.6 
3.9 
5.0 
.9 

9.0 

10.0 
35.0 
3.8 
1.8 
18.4 
16.8 
2.1 
19.0 

24.9 
59.0 
9.6 
4.1 
42.8 
52.5 
3.8 
44.4 

49.4 
56.0 
14.4 
16.4 
47.5 
72.0 

.0 
45.0 

46.0 
50.1 
11.2 
9.2 

51.6 
33.3 

.0 
48.1 

Total High Current 54.5 1 0 6 . 9 2 4 1 . 1 3 0 0 . 7 2 4 9 . 5 4 6 . 3 

High Voltage 
Eaton 
Genus 
National Electrostatics 
Nissin 
Sumaitomo Eaton Nova 
Variem 

Total High Voltage 

Total Worldwide 

2.0 
.0 

3.9 
.0 
.0 

3.9 

9.8 

118.8 

6.7 
.0 

1,8 
2.8 
3.1 
3.6 

18.0 

185.9 

2.5 
12.9 
1.2 
.0 
.0 

1.8 

18.4 

377.4 

.0 
17.7 
4.0 
2.9 
.0 
.0 

24.6 

456.6 

.0 
5.0 
.0 
.0 
.0 
.0 

5.0 

365.6 

-15.5 

32.4 

R e £ : IMPLSHR 

Source Dataquest (AptU 1991) 
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Table 4.54 
North American Optical CD & CD SEM Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

( 

Company: 

Product: 

Region: 

All 
Optical CD & CD SEM 

North America 

World Optical CD & CD SEM 
Market 

1986 

44.1 

1987 1988 1989 1990 

88 .7 151.0 150 .2 1 5 0 . 5 

CAGE (%) 
1986-1990 

3 5 . 9 

Optical Critical Dimension 

Biorad 

Heidelberg Instruments 

Hitachi 

IVS, Inc. 

KLA Instrxuaents 

Leica 

Leica Lasertechnik 

Micro-Controle 

Nanometrics 

Nanoguest 

Nidek 

Nikon 

Optical Specialties 

Perkin-Elmer 

Reichert-McBain 

Ryokosha 

SiScan Systems 

Vickers Instruments 

nild Leitz 

Wild Leitz Instruments 

Other CD Companies 

0 

0 

0 

5 

0 

0 

0 

0 

9 

0 

0 

2 

8 

0 

7 

1 

7 

0 

5 

0 

9 

. 0 
. 7 

. 0 

1 . 4 

. 0 

. 0 

. 0 

. 0 

1 . 1 

, 0 

. 0 

. 3 

1 . 1 

. 0 

. 3 

. 0 

2 . 3 

4 . 9 

2 . 3 

. 0 

1 . 5 

. 0 
1 . 7 

. 0 

6 . 4 

2 . 8 

. 0 

. 0 

. 0 

1 . 4 

. 0 

. 0 

. 5 

1 . 0 

2 . 3 

. 0 

. 3 

4 . 9 

7 . 0 

3 . 3 

. 0 

1 . 8 

. 0 

. 0 

. 3 

5 . 2 

3 . 8 

. 0 

. 0 

. 0 

. 5 

5 . 8 

. 0 

. 0 

1 . 8 

1 . 4 

. 0 

. 0 

1 . 9 

. 0 

1 . 9 

1 . 4 

1 . 4 

6 . 5 

. 0 

. 3 

8 . 0 

3 . 4 

1 . 5 

. 3 

. 0 

. 4 

. 0 

. 0 

. 0 

. 3 

. 0 

. 0 

. 0 

. 4 

. 0 

. 0 

. 0 

1 . 2 

i 

T o t a l O p t i c a l CD 1 1 . 3 1 5 . 9 33 .4 2 5 . 4 2 2 . 3 1 8 . 5 

CD SEM 
ABT C o r p o r a t i o n 
Amray 
Angstrom Measurements 

Biorad 
Hitachi 

Holon 

JEOL 
Metrologix 

Nanometrics 

0 

7 

0 

0 

7 

0 

0 

0 

9 

. 0 

1 . 4 

. 0 

. 0 

7 . 0 

. 0 

. 0 

. 0 

2 . 1 

. 0 

2 . 6 

. 0 

. 0 

10 .8 
. 0 

. 0 

. 0 
1 . 7 

15 

6 
13 

(ContinuecO 

I 
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Table 4.54 (Continued) 
Nortfa American Optical CD & CD SEM Market Share 

By Equipment Cat^ory 
CRerenue la Millions of U.S. Dollars) 

„ 

Hanoquest 
Opal 
Vickers 

Tota l CD SEM 

Total N.A. Opt ica l CD & CD SEM 

Ref: CDSHR 

Source: Dataquest (April 1991) 

1986 

.0 

.0 
1 .1 

7 . 4 

18 .7 

1987 

.0 

.0 
8 .5 

1 9 . 0 

3 4 . 9 

1988 

.0 
1.3 

1 0 . 1 

2 6 . 5 

5 9 . 9 

1989 

6 .5 
1.4 

.0 

2 6 . 2 

5 1 . 6 

1990 

.0 

.8 

.0 

2 6 . 1 

48 .4 

CA6R 
1986 

(%) 
-1990 

3 7 . 0 

2 6 . 8 

> 
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Table 4.55 
Japanese Optical CD & CD SEM Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

( 

Company: 
Product: 
Region: 

All 
Optical CD & CD SEM 
Japan 

World Optical CD & CD SEM 
Market 

1986 

44.1 

1987 1988 1989 1990 

88.7 151.0 150.2 150.5 

CA6R (%) 

1986-1990 

35.9 

Optical Critical Dimension 

Biorad 

Heidelberg Instrtiments 

Hitachi 

IVS, Inc. 

KLA Instrviments 

Leica 

Leica Lasertechnilc 

Micro-Controle 

Nanometrics 

Nanoguest 

Nidek 

Nikon 

Optical Specialties 

Perkin-Elmer 

Reichert-McBain 

Ryokosha 

SiScan Systems 

Vickers Instruments 

Wild Leitz 

Wild Leitz Instruments 

Other CD Conpanies 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.3 

.0 

.0 

.7 

.2 

.0 

.0 

.4 

.2 

.0 

.3 

.0 

.3 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

5 

0 

0 

0 

4 

2 

8 

5 

0 

5 

. 0 

. 4 

7 . 1 

. 0 

1 . 5 

. 0 

. 0 

. 0 

. 4 

. 0 

. 5 

1 2 . 9 
. 7 

. 2 

. 0 

1 . 7 

. 0 

. 0 

. 2 

. 0 

2 . 0 

. 0 

. 0 

6 . 3 

. 0 

1 . 1 

. 0 

. 0 

. 0 

. 0 

. 0 

. 3 

7 . 0 

. 6 

. 0 

. 0 

1 . 4 

2 . 2 

. 0 

. 0 

. 0 

1 . 6 

.0 

.0 

.1 

.0 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

.9 

.0 

.0 

.0 

.9 

.0 

.0 

.0 

.2 

i 

Total Optical CD 10.5 15.0 27.6 20.5 16.2 11.5 

CD SEM 
ABT Corporation 

Amray 

Angstrom Measurements 

Biorad 
Hitachi 
Holon 

JEOIi 
Metrologix 

Nanometrics 
Nanoguest 

. 4 

. 0 

. 0 

. 0 

. 4 

. 0 

. 4 

. 0 

. 0 

. 0 

1 . 2 

. 0 

. 0 

. 0 
1 8 . 6 

. 8 

2 . 1 

. 0 

. 0 

. 0 

2 . 4 

. 0 

. 0 

. 0 

2 6 . 9 
4 . 8 

2 . 9 

. 0 

. 0 

. 0 

1 . 5 

. 0 

. 0 

. 0 

3 3 . 5 
6 . 1 

. 0 

. 0 

. 0 

. 3 

5 . 2 

. 0 

. 0 

. 0 

3 8 . 8 
8 . 9 

. 0 

. 0 

. 0 

. 0 I 
(Continued) 
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Table 4.55 (Continued) 
Japanese Optical CD & CD SEM Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

Opal 

Vickers 

Total CD SEM 

Total Japan Optical CD & CD SEM 

986 

.0 

.0 

7.2 

7.7 

1987 

.0 

.0 

22.7 

37.7 

1988 

.0 

.7 

37.7 

65.3 

1989 

.0 

.0 

41.4 

61.9 

1990 

1.6 

.0 

54.5 

70.7 

CAGR 

1986 
(%) 

-1990 

65.9 

41.4 

R e £ : CDSHR 

Source: Dataqtiest (Apiil 1991) 

i 
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Table 4.56 
European Optical CD & CD SEM Market Share 

By Equipment Cat^cuy 
(Revenue in Millions of U.S. Dollars) 

( 

Company: 

Product: 

Region: 

All 
Optical CD & CD SEM 
Europe 

World Optical CD & CD SEM 

Market 

1986 

44.1 

1987 1988 1989 1990 

88.7 151.0 150.2 150.5 

CAGR (%) 

1986-1990 

35.9 

Optical Critical Dimension 

Biorad 

Heidelberg Instruments 

Hitachi 

IVS, Inc. 

KIiA Instruments 

Leica 

Leica Lasertechnik 

Micro-Controle 

Manometries 

Nanoquest 

Hidek 

Nikon 

Optical Specialties 

Perkin-Elmer 

Reichert-McBain 

Ryokosha 

SiScan Systems 

Vickers Instruments 

Wild Leitz 

Wild Leitz Instruments 

Other CD Conpanies 

. 0 

. 0 
4 . 1 

. 5 

. 0 

. 0 

. 0 

. 0 

1 . 5 

. 0 

. 0 

2 . 3 

2 . 2 

. 0 

3 . 0 

1 . 5 

1 . 9 

. 0 

4 . 8 

. 0 

6 . 9 

. 0 

1 . 6 

6 . 0 

1 . 5 

. 0 

. 0 

. 0 

. 0 

1 . 7 

. 0 

. 0 
5 . 2 

1 . 3 

. 0 

. 3 

1 . 4 

3 . 0 

8 . 3 

6 . 4 

. 0 

5 . 6 

. 0 

3 . 5 

7 . 1 

6 . 4 

6 . 2 

. 0 

. 0 

. 0 

2 . 3 

. 0 

. 5 

1 4 . 3 

2 . 3 

2 . 9 

. 0 

2 . 5 

4 . 9 

9 . 0 

9 . 8 

. 0 

7 . 7 

. 0 

. 0 

6 . 6 

7 . 2 

6 . 5 

. 0 

. 0 

2 . 2 

. 9 

9 . 0 

. 3 

8 . 0 
4 . 7 

1 . 4 

. 0 

1 . 4 

5 . 0 
. 0 

7 . 9 

2 . 0 

6 . 5 

1 0 . 1 

. 0 

5 . 4 

1 0 . 8 

8 . 6 

6 . 5 

1 . 0 

4 . 4 

. 8 

. 0 

. 0 

3 . 8 

1 . 9 

. 0 

. 0 

1 . 0 

1 . 3 

. 0 

. 0 

. 0 

4 . 4 

i 

Total Optical CD 28.7 42.3 79.4 69.6 60.0 20.2 

CD SEM 
ABT Corporation 

Amray 
Angstrom Measurements 

Biorad 

Hitachi 
Holon 

JEOL 
Metrologix 

Hanometrics 
Nanoguest 

. 4 

. 7 

. 0 

. 0 

. 6 

. 0 

. 4 

. 0 

. 9 

. 0 

1 . 2 

1 . 4 

. 0 

. 0 

2 8 . 8 

. 8 

2 . 1 

. 0 

2 . 5 

. 0 

2 . 4 

2 . 6 

. 0 

. 0 

4 3 . 1 

4 . 8 

2 . 9 

. 0 

2 . 5 

. 0 

1 . 5 

2 . 1 

. 3 

. 0 

57 iO 

6 . 1 

. 0 

. 0 

2 . 3 

8 . 5 

5 . 2 

1 . 7 

. 3 

6 . 9 

6 2 . 0 

8 . 9 

. 0 

. 0 

3 . 1 

. 0 i 
(Continued) 
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Chapter 4 Wafer Fab Equipment—Company Shares by Category 4-l<B 

Opal 
V i o k e r s 

Table 4.56 (Contlinied) 
European Optical CD & CD SEM Market Share 

By Equipment Category 
(Revenue i n Millions of U.S. Dollars) 

1986 

.0 
1.4 

1987 

. 0 
9 .6 

1988 

1.3 
12 .0 

1989 

2 . 8 

.0 

CAGR (%) 
1990 1986-1990 

2 . 4 

.0 

T o t a l CD SEM 15.4 

Total Europe Optical CD & CD SEM 44.1 

46.4 71.6 80.6 90.5 55.7 

88.7 151.0 150.2 150.5 35.9 

Ref: CDSHR 

Source DaUquest (April 1991) 
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Table 4.57 
Asia/Padfic-ROW Optical CD & CD SEM Market Share 

By £quipmeat Cat^ory 
(Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region: 

All 
Optical CD & CD SEM 

Asia/Pacific-ROW 

World Optical CD 6 CD SEM 

Market 

1986 1987 1988 

44.1 88.7 151.0 

1989 1990 

150.2 150.5 

CAGR (%) 

1986-1990 

35.9 

Optical Critical Dimension 

Biorad 

Heidelberg Instruments 

Hitachi 

IVS, Inc. 

KLA Instruments 

Leica 

Leica Lasertechnik 

Micro-Controle 

Nanometrics 

Nanoquest 

Nidek 

Nikon 

Optical Specialties 

Perkin-Elmer 

Reichert-McBain 

Ryokosha 

SiScan Systems 

Vickers Instruments 

Wild Leitz 

Wild Leitz Instruments 

Other CD Companies 

. 0 

. 0 

4 . 1 

. 5 

. 0 

. 0 

. 0 

. 0 

1 . 5 

. 0 

. 0 

2 . 3 

2 . 2 

. 0 

3 . 0 

1 . 5 

1 . 9 

. 0 

4 . 8 

. 0 

6 . 9 

. 0 

1 . 6 

6 . 0 

1 . 5 

. 0 

. 0 

. 0 

. 0 

1 . 7 

. 0 

. 0 

5 . 2 

1 . 3 

. 0 

. 3 

1 . 4 

3 . 0 

8 . 3 

6 . 4 

. 0 

5 . 6 

. 0 

3 . 5 

7 . 1 

6 . 4 

6 . 2 

, .0 
. 0 

. 0 

2 . 3 

. 0 

. 5 

14 .3 
2 . 3 

2 . 9 

. 0 

2 . 5 

4 . 9 

9 . 0 

9 . 8 

. 0 

7 . 7 

. 0 

. 0 

6 . 6 

7 . 2 

6 . 5 

. 0 

. 0 

2 . 2 

. 9 

9 . 0 

. 3 

8 . 0 

4 . 7 

1 . 4 

. 0 

1 . 4 

5 . 0 

. 0 

7 . 9 

2 . 0 

6 . 5 

1 0 . 1 
. 0 

5 . 4 

10 .8 
8 . 6 

6 . 5 

1 . 0 

4 . 4 

. 8 

. 0 

. 0 

3 . 8 

1 . 9 

. 0 

. 0 

1 . 0 

1 . 3 

. 0 

. 0 

. 0 

4 . 4 

i 

Total Optical CD 28.7 42.3 79.4 69.6 60.0 20.2 

CD SEM 
ABT Corporation 

Amray 

Angstrom Measurements 

Biorad 
Hitachi 
Holon 

JEOL 
Metrologix 

Nanometrics 

Nanoquest 

4 

7 

0 

0 

6 

0 
4 

0 

9 

0 

1 . 2 

1 . 4 

. 0 

. 0 

2 8 . 8 
. 8 

2 . 1 

. 0 

2 . 5 

. 0 

2 . 4 

2 . 6 

. 0 

. 0 

4 3 . 1 
4 . 8 

2 . 9 

. 0 

2 . 5 

. 0 

1 . 5 
2 . 1 

. 3 

. 0 
5 7 . 0 

6 . 1 

. 0 

. 0 

2 . 3 

8 . 5 

5 . 2 

1 . 7 

. 3 

6 . 9 
62 .0 

8 . 9 

. 0 

. 0 

3 . 1 

. 0 i 
(Continue<0 

@1991 Dataquest Incoipoiated April—Reproduction Prohibited 



Chapter 4 Ta£er Fab Equipmcn^-Coiiipany Shares hy Category 4-lOS 

Table 4.57 (Continued) 
Asia/Padfic-ROW Optical CD & CD SEM Market Share 

By Equipment Category 
(Revenue In Millions of U.S. Dollars) 

Opal 

Vickers 

1986 

.0 
1.4 

1987 

.0 

9.6 

1988 

1.3 

12.0 

1989 

2.8 

.0 

CAGR (%) 

1990 1986-1990 

2.4 

.0 

Total CD SEM 15.4 46.4 71.6 80.6 90.5 

Total A/P-ROW Optical CD & CD SEM 44.1 88.7 151.0 150.2 150.5 

55 .7 

3 5 . 9 

Re£: CDSHR 

Source Dataquest CAptfl 1991> 
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Table 4.58 
Worldwide Optical CD & CD SEM Market Share 

By Equipment Categoty 
(Revenue in Millions of U.S. Dollars) 

Company: 

Product: 

Region: 

All 
Optical CD & CD SEM 

Worldwide 

World Optical CD & CD SEM 

Market 

1986 

44.1 

1987 1988 1989 1990 

88.7 151.0 150.2 150.5 

CAGR {%) 

1986-1990 

35.9 

Optical Critical Dimension 

Biorad 

Heidelberg Instruments 

Hitachi 

IVS, Inc. 

KIiA Instruments 

Leica 

Leica Lasertechnik 

Micro-Controle 

Nanometrics 

Nanoquest 

Nidek 

Nikon 

Optical Specialties 

Perkin-Elmer 

Reichert-McBain 

Ryokosha 

SiScan Systems 

Vickers Instruments 

Wild Leitz 

Wild Leitz Instruments 

Other CD Conpanies 

. 0 

. 0 

4 . 1 

. 5 

. 0 

. 0 

. 0 

. 0 

1 . 5 

. 0 

. 0 

2 . 3 
2 . 2 

. 0 

3 . 0 

1 . 5 

1 . 9 

. 0 

4 . 8 

. 0 

6 . 9 

. 0 

1 . 6 

6 . 0 

1 . 5 

. 0 

. 0 

. 0 

. 0 

1 . 7 

. 0 

. 0 

5 . 2 

1 . 3 

. 0 

. 3 

1 . 4 

3 . 0 

8 . 3 

6 . 4 

. 0 

5 . 6 

. 0 

3 . 5 

7 . 1 

6 . 4 

6 . 2 

. 0 

. 0 

. 0 

2 . 3 

. 0 

. 5 

1 4 . 3 

2 . 3 

2 . 9 

. 0 

2 . 5 

4 . 9 

9 . 0 

9 . 8 

. 0 
7 . 7 

. 0 

. 0 

6 . 6 

7 . 2 

6 . 5 

. 0 

. 0 

2 . 2 

. 9 

9 . 0 

. 3 

8 . 0 
4 . 7 

1 , 4 

. 0 

1 . 4 

5 . 0 

. 0 

7 . 9 

2 . 0 

6 . 5 

1 0 . 1 

. 0 

5 . 4 

1 0 . 8 

8 . 6 

6 . 5 

1 . 0 

4 . 4 

. 8 

. 0 

. 0 

3 . 8 

1 . 9 

. 0 

. 0 

1 . 0 

1 . 3 

. 0 

. 0 

. 0 

4 . 4 

i 

Total Optical CD 28.7 42.3 79.4 69.6 60.0 20.2 

CD SEM 

ABT Corporation 

Amray 

Angstrom Measurements 

Biorad 
Hitachi 
Holon 

JEOL 
Metrologix 

Nanometrics 
Nanoquest 

4 
7 

0 

0 

6 

0 

4 

0 

9 

0 

1 . 2 

1 . 4 

. 0 

. 0 

2 8 . 8 

. 8 

2 . 1 

. 0 

2 . 5 

. 0 

2 . 4 

2 . 6 

. 0 

. 0 

4 3 . 1 

4 . 8 

2 . 9 

. 0 

2 . 5 

. 0 

1 . 5 

2 , 1 

. 3 

. 0 

5 7 , 0 

6 . 1 

. 0 

. 0 

2 . 3 

8 . 5 

5 . 2 
1 . 7 

. 3 

6 . 9 

6 2 . 0 

8 . 9 

. 0 

. 0 

3 . 1 

. 0 i 
(Continued) 
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Table 4.58 (Continued) 
Worldwide Optical CD & CD SEM Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

Opal 
Vickers 

Total CD SEM 

T o t a l W.W. O p t i c a l CD & CD SEM 

1986 

.0 

1.4 

15.4 

44.1 

1987 

.0 

9.6 

46.4 

88.7 

1988 

1.3 

12.0 

71.6 

151.0 

1989 

2.8 

.0 

80.6 

150.2 

1990 

2.4 

.0 

90.5 

150.5 

CAGR 

1986 
(%) 

-1990 

55.7 

35,9 

Ref: CDSHR 

Source: Dataquest Qtfttii 1991) 
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Table 4.59 
North American Wafer Inspection Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

( 

Cos^any: 

Product: 
Region: 

World Wafer Inspection 

Wafer Inspection 

Canon 

Estek 

Insystems 

KIiA. Instnjments 
Leica 

Micro-Controle 
Nidek 
Nikon 

Optical Specialties 
Wild Leitz 

Carl Zeiss 

Market 

Other Inspection Companies 

All 

Wafer Inspection 
North America 

1986 

42.1 

.0 

.2 

.0 

8.8 
.0 

.0 

.0 

1.6 

3.9 

1.3 
1.0 

1.2 

1987 

57.7 

.0 
• 1 

1.1 

11.6 
.0 

.0 

.0 
2.9 

3.6 

2.2 

.6 

1.1 

1988 

100.5 

.0 

.2 

6.4 

16.8 
.0 

.0 

.0 
3.4 

1.8 

5.0 
.9 

1.2 

1989 

117.2 

.0 

.0 
7.1 

23.4 
.0 

.0 

.2 

4.4 

1.3 

1.8 
.9 

1.0 

1990 

99.0 

.0 

.0 
7.4 

14.9 
.8 

.0 

.8 

4.5 

.1 

.0 

.7 

.9 

CAGR (%) 

23.8 

i 

Total N.A. Wafer Inspection 18.0 23.2 35.7 40.1 30 .1 13.7 

Ref: INSPSHR 

Source Dataquest CApiil 1991) 

I 

i 
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Table 4.60 
Japanese Wafer Inspection Market Share 

By Equipment Category 
(Revenue in Millions of U.S. Dollars) 

Coinpemy: 
P r o d u c t : 
R e g i o n : 

World Wafer I n s p e c t i o n Market 

Wafer I n s p e c t i o n 
Canon 
E s t e k 
I n s y s t e n s 
KIiA. Ins t rument s 
L e i c a 

M i c r o - C o n t r o l e 
Nidek 
Nikon 
O p t i c a l S p e c i a l t i e s 
Wild L e i t z 
Carl Z e i s s 
Other I n s p e c t i o n Contpanies 

Wafer Inspection 
Japan 

1986 

42.1 

1.4 

.0 

.0 
6.9 

.0 

.0 

2.2 
4.1 

.6 

.2 

.0 

.4 

1987 

57.7 

2.0 
.0 

1.1 
11.5 

.0 

.0 

2.3 
4.4 

.0 

.0 

.0 

.5 

1988 

100.5 

3.0 
.0 

3.4 

18.4 

.0 

.0 

5.0 
8.8 

.0 

.0 

.0 

.7 

1989 

117.2 

3.5 
.0 

4.2 

20.0 
.0 

.0 

4.5 

10.0 

.0 

.0 

.0 

.7 

1990 

99.0 

3.8 
.0 

7.0 
16.1 

.0 

.0 

5.7 
10.6 

.0 

.0 

.0 

.5 

CAGR (%) 
1986-1990 

23.8 

T o t a l Japan Wafer I n s p e c t i o n 1 5 . 8 2 1 . 8 3 9 . 3 4 2 . 9 43.7 2 9 . 0 

R e f : INSPSHR 

Source: Dataquest Ĉ pril 1991) 
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Table 4.6l 
European Wafer Inspection Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

Company: 

Product: 
Region: 

World Wafer Inspect: 

Wafer Inspection 

Canon 
Estek 

Insystems 

KLA. Instruments 

Lelca 
Mlcro-Controle 

Nidek 

Nikon 

Lon 

Optical Specialties 

Wild Iieitz 

Carl Zeiss 

Other Inspection 

Market 

Companies 

All 

Wafer Inspection 

Europe 

1986 

42.1 

.0 

.0 

.0 
2.4 

.0 

.0 

.0 

.0 

.5 

1.7 

1.4 

.4 

1987 

57.7 

.0 

.0 

.0 

3.6 

.0 

.0 

.0 
1.1 

.2 

2.1 

1.2 

.3 

1988 

100.5 

.0 

.0 

.0 

4.8 

.0 

.0 

.4 

2.0 
.2 

4.5 
.9 

.1 

1989 

117.2 

.0 

.0 

3.0 

7.0 

.0 

3.1 

.3 
2.5 

.0 

6.5 

.9 

.1 

1990 

99.0 

.0 

.0 

1.2 

4.7 

5.2 

5.0 

.2 

2.2 

.0 

.0 

.7 

.1 

CA6R (%) 

1986-1990 

23.8 

( 

Total Europe Wafer Inspection 6 . 4 8 . 5 1 2 . 9 23.4 1 9 . 3 3 1 . 8 

R e f : INSFSHR 

Source: Dataquest Oipi& 1991) 

i 
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Table 4.62 
Asia/Padfic-ROW Wa£er Inspectioii Market Share 

By Equipment Cat^ory 
(Revenue in Millions of U.S. Dollars) 

Contpemy: 
Product: 
Region: 

World Wafer Inspection 

Wafer Inspection 

CEtfion 

Estek 

Insystems 

KIiA. Instruments 
Leica 

Micro-Controle 

Nidek 

Nikon 

Optical Specialties 

Wild Leitz 
Carl Zeiss 

Market 

Other Inspection Con^anies 

All 
Wafer Inspection 
As i a/Pacific-ROW 

1986 

42.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.7 

.0 

.3 

.0 

.9 

1987 

57.7 

.0 

.0 

.0 

.9 

.0 

.0 

.8 
1.1 
.2 
.4 
.0 
.8 

1988 

100.5 

.0 

.0 

.0 
8.0 
.0 
.0 
.8 

1.6 
.5 
.9 
.0 
.8 

1989 

.117.2 

.0 

.0 

.0 
6.7 
.0 
.0 
.3 

2.2 
.7 
.5 
.0 
.4 

1990 

99.0 

.0 

.0 
1.2 
1.3 
.8 
.0 
.0 

2.0 
.2 
.0 
.0 
.4 

CA6R (%) 
1986-1990 

23.8 

Total A/P-ROW Wafer Inspect ion 1.9 4 . 2 12.6 10.8 5 .9 32.7 

R e f : IHSPSHR 

Somce: Dataquest Ĉ >ril 1991) 
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Table 4.63 
Worldwide Wafer Inspection Market Share 

By Equipment Category 
CRevenue in Millions of U.S. Dollars) 

Conpany: 
Product: 
Region; 

World Wafer Inspect. 

Wafer Inspection 

Canon 

Estek 

Insystems 

KIiA. Instruments 
Leica 

Micro-Controle 

Nidek 

Nikon 

Lon 

Optical Specialties 

Wild Leitz 

Carl Zeiss 

Other Inspection 

Market 

Compsmies 

All 

Wafer Inspection 

Worldwide 

1986 

42.1 

1.4 

.2 

.0 
18.1 

.0 

.0 

2.2 

6.4 

5.0 
3.5 
2.4 

2.9 

1987 

57.7 

2.0 

.1 

2.2 

27.6 
.0 
.0 

3.1 

9.5 

4.0 
4.7 

1.8 

2.7 

1988 

100.5 

3.0 

.2 

9.8 

48.0 
.0 

. -0 
6.2 

15.8 

2.5 
10.4 

1.8 

2.8 

1989 

117.2 

3.5 

.0 

14.3 
57.1 

.0 

3.1 

5.3 

19.1 

2.0 
8.8 

1.8 

2.2 

1990 

99.0 

3.8 

.0 

16.8 
37,0 
6.8 

5.0 

6.7 

19.3 

.3 

.0 
1.4 

1.9 

C2USR (%) 

1986-1990 

23.8 

( 

Total W.W. Wafer Inspect ion 42.1 57.7 100.5 117.2 99.0 23.8 

Ref: INSPSHR 

Source Dataquest (April 1991) 

i 
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chapter 5 

Wafer Fab Equipment—Company 
Rankings 

This section of the wafer fab equipment data
base presents the ranking of waifer fab equip
ment manufacturers by 1990 revenue, as 
shown in Table 5.1. line 1 in the table shows 
the total worldwide wafer fab equipment mar
ket. Individual company data shown in the 
table represent 86 percent of the 1990 total 
wafer fab equipment market of approximately 
$5,813 million. The companies listed here rep
resent virtually all worldwide industry sales in 
the key front-end equipment categories of 
lithography, automatic photoresist processing, 
etch and dean, deposition, diffusion, ion 
implantation, and CD/wafer inspection. Utie 
remaining 14 percent of the total worldwide 
wafer feb equipment includes other process 
control, factory automation, and other front-
end equipment. Company sales for these cate
gories are not included in the table. 

Table 5.1 includes only company sales of 
front-end equipment; it does not include com
pany sales of assembly and test equipment. 
For instance, back-end equipment sales by 
General Signal or ASM International are not 
included. Likewise, KLA's CD/wafer inspection 
equipment sales only are included; KLA's sales 

of mask inspection equipment (part df die Other 
Process Control Equipment category) are not 

The revenue reported in Table 5.1 is for the 
calendar year and includes system sales, up
grades, and retrofits, but it does not include 
service and spare pans. Thus, the revenue 
reported here will differ from each company's 
sales as reported in its financial statements. 

Some companies, such as Silicon Valley Group, 
have experienced significant growth as a result 
of mergers and acquisitions. Please refer to 
Table 1.3 in Chapter 1 for a summary of 
merger and acquisition activities in the wafer 
fab equipment industry. 

Several companies are denoted as being 
involved in wafer fcib equipment joint venture 
activities. The entries for these companies do, 
not include the revenue of the joint ventures. 
Instead, the reader should refer to the 
individual entry for the joint venture equip
ment company. For example, the estimated 
revenue of the TEI/Varian or Varian/TEL joint 
ventures is listed separately from Tokyo Elec
tron Ltd. and Varian Associates. 

5-1 
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Table 5-1 
Semiconductor Wafer Fab Equ^unent Companies 

Ranked by Worldwide Sales 
(Revenue In IVIillions of U.S. Dollars) 

Company: 
Product: 
Region of Consun^tion: 

All 
All 
All 

World Fab Equipment Market 

Nikon 

Steppers 

Critical Dimension 
Wafer Inspection 

1986 

2,716.4 

128.4 

2.3 

6.4 

1987 

3,139.7 

218.8 
5.2 

9.5 

1988 

4,982.6 

490.2 

14.3 

15.8 

1989 

5,996.1 

653.7 

8.0 

19.1 

1990 

5,813.1 

518.4 

3.8 

19.3 

1990 
Rank 

1 

Total 137.1 233.5 520.3 680.8 541.5 

Applied Materials 
Dry Etch 

APCVD 

LPCVD 

PECVD 

Sputtering 
Silicon Epitaxy 
Ion Implantation 

Total 

Tokyo Electron Ltd. 

Resist Processing Equip. 

Dry Etch 

LPCVD 
MOCVD 

Diffusion 

74.0 

7.8 

.0 

6.1 

.0 
31.3 
4.4 

123.6 

25.6 

.0 

.0 

.0 

.0 

102.0 

14.5 

.0 

31.0 

.0 
18.6 

10.0 

176.1 

36.2 

.0 

.0 

.0 

.1 

196.7 

15.7 

.0 
75.4 

.0 
47.2 

24.9 

359.9 

90.5 

44.6 

18.4 

.0 

82.6 

208.0 

9.0 
.0 

143.0 

.0 
22.2 

49.4 

431.6 

99.3 

80.6 

30.6 

2.9 

89.9 

175.0 

5.0 

26.0 

170.0 

15.0 
25.0 

46.0 

462.0 

105.9 
99.2 

45.8 
.0 

92.2 

Total 25.6 36.3 236.1 303.3 343.1 

( 

Wafer fab equipment joint venture activity: TEL/Varian, Varian/TEL (not included 
here; please refer to individual entries) 

(Continued) 

i 
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Table 5-1 (Continued) 
Semiconductor Wafer Fab Equipment CiHnpanies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 1990 
1990 
Rank 

H i t a c h i 
D i r e c t Wri te 
MaskmeUcing 
Steppers 
Dry Strip 

Dry Etch 

ECR Etch 
APCVD 

Ion Is^lantat ion 
Critical Dimension 

Total 

11. 

3, 

7 

3, 

12 

8.7 

13.4 

33.3 

.0 
2.1 

16.7 

.0 

3.8 

34.8 

9. 

3. 
49. 

4, 

2. 

32. 

9. 

50. 

129.7 

9.4 

6.6 

75.5 

5.0 

2.3 

45.3 

1.1 
14.4 

63.6 

8. 

6. 

102. 

2. 

4. 

87. 

11. 

67. 

T o t a l 

Canon 
Contact P r o x i m i t y 
P r o j e c t i o n A l i g n e r s 
S t e p p e r s 
R e s i s t P r o c e s s i n g Equip . 
Wafer I n s p e c t i o n 

4 6 . 5 

1 5 . 4 
4 9 . 2 
6 3 . 2 

. 5 
1 .4 

—————— 
1 1 2 . 8 

1 1 . 0 
4 0 . 6 
8 9 . 8 

1 . 0 
2 . 0 

1 6 2 . 1 

8 . 6 
6 9 . 1 

1 2 5 . 0 
3 . 8 
3 . 0 

2 2 3 . 2 

6 . 3 
4 9 . 4 

1 8 2 . 9 
1 0 . 1 

3 . 5 

2 8 9 . 9 

5 . 1 
5 2 . 1 

2 0 2 . 2 
8 . 4 
3 . 8 

Wafer fab equipment joint venture activity: 

to individual entry) 

144.4 209.5 252.2 271.6 

Alcem (not included here; please refer 

Silicon Valley Group 

Projection Aligners 

Steppers 
Resist Processing Equip. 

LPCVD 

Diffusion 

Total 

.0 

.0 

25.6 

.2 

.2 

26.0 

.0 

.0 

33.0 

5.3 

1.1 

39.4 

.0 

.0 
37.4 

7.6 

4.0 

49.0 

.0 

.0 

54.0 

16.0 

57.0 

127.0 

37.0 

36.0 

55.0 

22.5 

54.2 

204.7 

General Signal Companies 

Ultratech 

Steppers 

Drytek 

Dry Strip 
Dry Etch 

Total 

3 8 . 9 
3 8 . 9 

2 . 0 
1 6 . 0 

1 8 . 0 

4 0 . 6 
4 0 . 6 

1 . 0 
1 7 . 0 

1 8 . 0 

7 3 . 0 
7 3 . 0 

1 . 2 
2 5 . 0 

2 6 . 2 

6 2 . 3 
6 2 . 3 

1 . 4 
3 0 . 0 

3 1 . 4 

3 8 . 4 
3 8 . 4 

. 0 
2 2 . 0 

2 2 . 0 

(Continued) 
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Water Fab Eqnlpment Market Share Estixnates 1990 Chapter 5 

Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Workhvlde Sales 
(Revenue i n Millions o f U,S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Rank 

Semiconductor Sys tems , I n c . 
R e s i s t P r o c e s s i n g Equip . 8 . 8 1 0 . 8 2 2 . 0 2 2 . 0 2 3 . 0 

General S i g n a l Thinfilm 
Diffusion 

LPCVD 

APCVD 

Sputtering 

Total 

Circuits Proc. 

Sputtering 

Tempress 

Deposition 

Diffusion 

Apparatus 

.0 

.0 

.0 

.0 

.0 

2.9 

6.0 

2.0 

.0 

.0 

.0 

.0 

.0 

3.0 

.0 

.5 

3.5 

3.8 

1.3 

2.6 

11.2 

.0 

.0 

.0 

7.0 

6.0 

.8 

2.0 

15.8 

.0 

.0 

.0 

8.0 

7.0 

.8 

.0 

15.8 

.0 

.0 

.0 

Total 8.0- .0 

GCA 
Resist Processing Eqp. 
Steppers 
Dry Etch 

Total 

.0 
68.9 
.0 

68.9 

.0 
78.2 

.0 

78.2 

Total General Signal Cos. 76.6 72.9 132.4 200.4 177.4 

Varian Associates 
Dry Etch 
LPCVD 
Sputtering 
Molecular Beam Epitaxy 
Rapid Thermal Processing 
Ion Implantation 

Total 

4.0 

3.2 
56.7 

10.8 

.4 

33.7 

.0 

7.9 
48.3 

12.1 

.9 
40.5 

.0 
. 6.4 
61.3 

17.5 

.4 

69.1 

.0 

5.0 
73.0 

17.2 

.0 

73.6 

.0 

.0 
84.0 

3.7 

.0 
79.3 

108.8 109.7 154.7 168.8 167.0 

Wafer fab equipment joint venture activity: TEL/Varian, Varian/TEL (not included 
here; please refer to individual entries) 

(Continued} 
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Chapter 5 yfiater Tab Eqalpinent—Company Saaldng? 5-5 

Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. I>ollars) 

1986 1987 1988 1989 1990 
1990 
Rank 

Ane lva 
Dry E t c h 
ECR E t c h 
ECR CVD 
LPCVD 
PECVD 
S p u t t e r i n g 
E^vaporation 
M o l e c u l a r Beam E p i t a x y 

T o t a l 

1 0 . 8 
5 . 4 

. 6 

. 0 

. 0 
2 1 . 8 

2 . 3 
7 . 2 

4 8 . 1 

18.1 

4.2 

1.0 
.7 

.0 
44.7 

4.9 
9.7 

—._— 

38.5 

3.1 
.8 

2.3 

1.4 

53.8 
6.2 

11.5 

45 . 
2 . 
1. 
1. 

80. 
4 . 
6. 

83.3 1 1 7 . 6 1 4 3 . 0 

23.8 
5 . 6 

. 4 
1 . 4 

. 0 
9 0 . 8 

4 . 1 
6 . 2 

1 3 2 . 3 

Kokusai E l e c t r i c 
LPCVD 
D i f f u s i o n 
Dry E t c h 
S i l i c o n E p i t a x y 
APCVD 

T o t a l 

17.6 

13.8 

3.3 
2.1 
.7 

10.4 

24.0 

1.4 

1.5 

.0 

30.8 

46.2 

1.5 
4.2 

.7 

47.1 

53.9 

1.0 
5.7 

.0 

62.7 

50.9 
1.1 

2.2 

.0 

3 7 . 5 37.3 83.4 1 0 7 . 7 1 1 6 . 9 

10 

Da in ippon Screen 11 

T o t a l 6 8 . 3 6 9 . 0 1 0 2 . 7 1 0 9 . 5 

Resist Processing Equip. 

Wet Process 

Rapid Thermal 

Total 

Olvac 
Dry Strip 

Dry Etch 
ECR Etch 
PECVD 

LPCVD 

Sputtering 

Evaporation 

Processing 

Molecular Beam Epitaxy 

MOCVD 

Ion Iisplantation 

29.8 

20.6 

1.8 

52.2 

.0 

3.0 
.9 

3.0 
1.2 

25.4 

22.4 

4.4 
2.3 

5.7 

31.2 

21.7 

1.0 

53.9 

. 3.6 

3.6 
2.1 
2.8 

1.4 

34.0 

8.0 

4.3 
1.9 

7.3 

40.2 

49.5 
1.2 

90.9 

4.9 
6.0 
2.3 

2.0 

3.8 
48.7 

14.0 

7.5 
2.2 

11.3 

67.7 

60.6 

1.8 

130.1 

5.5 

8.7 
.0 

1.0 

4.2 
55.7 

14.6 

4.0 
2.0 

13.8 

59.2 

53.9 
2.3 

115.4 

4.2 

6.6 
.0 

1.8 

5.2 

58.5 

13.5 
4.2 

2.4 

9.7 

1 0 6 . 1 

12 

Wafer f a b j o i n t v e n t u r e a c t i v i t y : BTO/Ulvac, Ulvac/BTU (not i n c l u d e d h e r e ; 
p l e a s e r e f e r t o i n d i v i d u a l e n t r i e s ) 

(.Contiiaied) 
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5-6 Wafer Fab Equipment Market Share Estimates 1990 Chapter 5 

Table 5>1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldvride Sales 
(Revenue in Millions of U.S. Dollars) 

ASM International 
Diffusion 
PECVD 
LPCVD 
Silicon Epitaxy 

Total 

1986 

16.6 
44.4 
20.5 

.0 

1987 

18.5 
44.5 
19.9 

.0 

1988 

22.7 
51.6 
25.8 
3.1 

1989 

29.0 
51.0 
18.0 
6.2 

1990 

24.4 
40.0 
16.0 
19.2 

1990 
Rank 

13 

81.5 82.9 103.2 104.2 99.6 

IiAM Research 
Dry Etch 
ECR Etch 
ECR CVD 
LPCVD 
Silicon Eiptaxy 

Total 

26.0 
.0 
.0 
.0 
.0 

32.0 
.0 
.0 
.0 

14.8 

65.0 
.0 
.0 
.0 

19.0 

81.0 
.0 
.0 
.0 

22.2 

85.0 
.7 

2.5 
2.7 
7.9 

26.0 46.8 84.0 103.2 98.8 

14 

ASM Lithography 

Total 

Steppers 
Direct Write 
Maskmaking 

Total 

Eaton 
Ion Implantation 
Resist Processing Equip. 
Steppers 
Rapid Thermal Processing 

9.1 
6.0 
.0 

15.1 

40.5 
12.0 
- 2.1 
.7 

36.7 
8.0 
4.0 

48.7 

54.7 
10.5 

.0 

.2 

58.6 
7.2 
2.4 

68.2 

89.5 
11.0 

.0 

.4 

123.2 
7.2 
2.4 

132.8 

79.0 
10.5 
.0 
.0 

91.0 
.0 
.0 

91.0 

67.6 
10.5 

.0 

.0 

55.3 65.4 100.9 89.5 78.1 

15 

16 

Wafer fab equipment joint venture activity: Sumitomo/Eaton Nova (not included 
here; please refer to individual entry) 

Materials Research Corp. 
Dry Etch 
Sputtering 

(Sony) 
.0 
.0 

Total .0 

.0 

.0 
4.7 
62.6 

67.3 

17 

CContintiecO 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue In Millions of U.S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Rank 

N o v e l l u s S y s t e m s , I n c . 
PECVD 3.6 23.7 49.0 63.0 

18 

TBL/Varian 

Ion Implantation 10.2 25.2 76.6 100.0 53.7 
19 

Sumitomo/Eaton Nova 

Ion Implantation 5.4 24.1 45.7 48.4 51.6 

Genus 
LPCVD 

Ion Implantation 

Total 

20 

7.5 
.0 

7.5 

13.2 

.0 

13.2 

33.4 

12.9 

46.3 

62.0 
17.7 

79.7 

44.0 

5.0 

49.0 

E.T. Electrotech 

PECVD 

Dry Strip 

Dry Etch 

Sputtering 

Total 

15.2 
.0 

5.0 

5.3 

13.3 
.0 

7.2 

6.0 

20.3 
.0 

14.1 

9.0 

15.5 
.0 

15.0 
14.1 

17.5 
.0 

17.5 
13.5 

25.5 26.5 43.4 44.6 48.5 

21 

JEOL 

Direct Write 
Maskmaking 

Total 

KIiA. Instruments 

Critical Dimension 

Wafer Inspection 

30.0 
11.7 

41.7 

.0 
18.1 

30.8 
18.1 

48.9 

.0 

27.6 

31.1 
5.0 

36.1 

6.2 

48.0 

31.6 
15.8 

47.4 

• - " 

6.5 
57.1 

35.4 
10.4 

45.8 

8.6 
37.0 

Total 18.1 27.6 54.2 63.6 45.6 

22 

23 

Tokyo Ohka Kogyo 
Dry Strip 
Dry Etch 

Total 

24 

5.2 

7.2 

12.4 

9.2 

7.1 

16.3 

19.9 

10.0 

29.9 

26.0 
21.7 

47.7 

23.9 
18.9 

42.8 

Nissin Electric 
Ion Inp la tn ta t ion 11.8 15.7 32.4 54.7 41.5 

25 

(Continued) 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.^. Dollars) 

1986 1987 1988 1989 1990 
1990 
Rank 

Watklns-Johnson 
APCVD 

Sanyko Engineering 

Wet Process 

Kaijo Denki 
Wet Process 

Varian/7EL 

Resist Processing Equip. 

Dry Etch 

LPCVD 
Diffusion 

8.1 

7.4 

13.5 

.0 

.0 

.0 

.0 

16.0 

8.1 

10.1 

.0 

.0 

.0 

.0 

36.0 

23.8 

14.6 

.0 

.0 

.0 

.0 

42.0 

35.1 

25.2 

19.4 

6.2 

.0 
6.3 

41.0 

38.7 

37.1 

13.8 
IX.6 

4.8 
6.3 

26 

27 

28 

29 

T o t a l . 0 . 0 3 1 . 9 3 6 . 5 

BTU I n t e r n a t i o n a l 
LPCVD 
D i f f u s i o n 

T o t a l 

refer to individual entries) 

30 
5.6 

24.0 

29.6 

BTU/Ulvac, 

7.9 

19.3 

27.2 

Ulvac/BTU 

14.5 
35.0 

49.5 

(not 

17.5 
41.0 

58.5 

included here; 

12.2 

24.0 

36.2 

please 

Sumitomo Metals 

Dry Etch 

ECR Etch 

ECR CVD 

Total 

31 

.0 
2.4 
.0 

.0 
5.6 
.0 

2.4 5.6 

.0 
6.2 
.0 

6.2 

1.7 
12.0 
6.0 

19.7 

18.0 
15.0 
2.9 

35.9 

Sugai 
Wet Process 3.7 4.5 20.7 30.9 35.7 

32 

Tegal 

Dry Strip 

Dry Etch 

T o t a l 

33 

3 . 0 
2 5 . 6 

2 8 . 6 

5 . 2 
3 5 . 6 

4 0 . 8 

5 . 2 
4 6 . 4 

5 1 . 6 

3 . 5 
4 1 . 0 

4 4 . 5 

3 . 0 
3 1 . 0 

3 4 . 0 

(Continued) 
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Chapter 5 Wafer Fab Equlpntetit—Company Rmfclng^ 5-9 

Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions o f U.S. Dollars) 

Leica and Iieica Lasertechnik 

Direct Write 

Maskmaking 

Critical Dimension 
Wafer Inspection 

1986 

.0 

.0 

.0 

.0 

1987 

.0 

.0 

.0 

.0 

1988 

.0 

.0 

.0 

.0 

1989 

.0 

.0 

.0 

.0 

1990 

15.2 

2.5 

7.5 
6.8 

1990 
Rank 

34 

Total .0 32.0 

Etec 

Direct Write 
Maskmaking 

Total 

.0 

.0 

.0 .0 

.0 

.0 

.0 

9.8 

21.0 

30.8 

35 

Tokuda 

Dry Etch 
Sputtering 

Total 

4.3 

3.3 

9.4 

11.1 

3.2 

7.0 

32.4 

5.6 

24.1 

5.8 

7.6 20.5 10.2 38.0 29.9 

36 

Plasma Systems 

Dry Strip 

Dry Etch 

Total 

3.3 
1.7 

5.0 

5.4 

1.9 

7.3 

10.4 
3.2 

13.6 

17.0 
3.3 

20.3 

24.9 
1.7 

26.6 

37 

Dlvac/BTU 

LPCVD 

Diffusion 

Total 

.5 
1.7 

2 . 2 

3.5 
11.5 

15.0 

4 .0 
12.3 

16.3 

6.2 
16.5 

22.7 

38 

Alcan Technology 

Total 15.8 18.4 19.5 

Dry Strip 
Dry Etch 
APCVD 

Total 

Machine Technology, Inc. 
Resist Processing Equip. 

Dry Strip 
Sputtering 

.9 

.0 

.0 

.9 

12.9 
2.0 

.9 

5.0 
.0 

.0 

5.0 

12.7 

2.7 

3.0 

10.2 
.0 

.0 

10.2 

10.0 

4.5 

5.0 

13.1 

.0 

.0 

13.1 

11.3 
1.5 

1.0 

11.7 
2.5 

8.3 

22.5 

21.0 

.2 

.0 

13.8 21 .2 

39 

40 

(ContinuetO 
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Table 5-1 (Continued) 
Semiconductor Wafer Fab E«iuipment Companies 

Ranked b y Worldwide Sales 
(Revenue in Millions of U.S. Dollars) 

Plasma-Therm 
Dry Etch 
PECVD 

T o t a l 

1986 

11.0 

5.8 

1987 

13.7 

4.6 

1988 

12.9 

6.0 

1989 

15.2 

3.0 

1990 

18.0 

3.0 

1990 
Rank 

41 

16.8 18.3 18.9 18.2 21 .0 

ISA Riber 
Molecular Beam Epitaxy 

Enya 
Wet Process 

LPCVD 

PECVD 

13.6 

9.6 

1.0 

1.6 

19.3 

6.2 

.6 

1.9 

22.5 

7.6 

3.6 
4.2 

22.3 

11.6 

3.4 

3.5 

19.4 

10.8 

3.5 

3.8 

Total 12.2 8 . 7 15.4 18.5 18 .1 

42 

43 

Branson/IPC 
Dry Str ip 
Dry Etch 

Total 

44 

10.2 

4.2 

14.4 

7.8 

1.6 

9.4 

15.0 

.0 

15.0 

16.0 

3.2 

19.2 

14.5 

3.5 

18.0 

VG Instruments 
Molecular Beam Epitaxy 19.4 15.0 16.5 19.0 17.4 

45 

Biorad 

Critical Dimension .0 .0 17.0 

46 

Semitool and Semitherm 
Wet Process 
Diffusion 
LPCVD 

Total 

47 

15.9 
.0 
.0 

15.9 

18.8 
.0 
.0 

18.8 

15.4 

.5 

.5 

16.4 

10.9 
2.0 
1.0 

13.9 

11.5 
4.0 
1.5 

17.0 

Insystems 

Wafer Inspection 

Koyo Lindberg 

APCVD 
LPCVD 
Diffusion 

Rapid Thermal Processing 

.0 

.4 
2.2 

7.8 

.3 

2.2 

.2 
2.0 
5.7 

.2 

9.8 

1.3 
4.5 

6.8 
.6 

14.3 

.6 
4.1 

8.1 

.6 

16.8 

.8 
3.1 

12.1 

.7 

Total 10.7 8.1 13.2 13.4 16.7 

48 

49 

(Continued) 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue In Millions of U.S. Dollars) 

5-11 

Shimada 
Wet Process 

MOCVD 
Silicon Epitaxy 

Total 

Tazmo 
Resist Processing Equip. 

FSI International 

Het Process 

Gasonics 

Dry Strip 
Diffusion 

Total 

Amaya 

APCVD 

Ramco 
Dry Strip 

Karl Suss 
Contact Proximity 
X-Ray Aligners 

Total 

AG Associates 
Rapid Thermal Processing 

Axitron 

MOCVD 

Balzers 
Sputtering 
Evaporation 

Total 

1986 

. 6 
. 3 
. 5 

1987 

3 . 9 
. 0 
. 0 

1988 
—+.-*— 

5 . 5 
. 0 
, 0 

1989 
_ - — 

8 . 6 
. 0 
.0 

1990 

1 6 . 4 
. 0 
. 0 

1990 
Rank 

50 

1.4 

2.5 

.7 

6.1 

6.8 

6.0 

4.5 

16.0 

.0 

1.7 

3.9 

4.6 

2.0 
7.5 

9.5 

5.5 

8.7 

13.6 

.0 

4.9 

5.5 

5.7 

3.0 
9.0 

13.7 

4.6 

8.6 

9.3 

21.2 18.3 21.3 25.2 

6.2 

8.0 

12.0 14.2 

17.5 19.0 

9.6 11.0 

16.3 

2.8 

16.0 13.6 18.3 19.1 

9.6 10.8 10.6 11.0 

7.5 11.4 

16.4 

16.4 

16.2 

8.2 

8.0 

16.2 

16.0 

16.0 

13.5 
1.6 

15.1 

14.6 

13.9 

51 

52 

53 

54 

55 

56 

57 

58 

59 

1 3 . 2 
5 . 0 

1 8 . 2 

1 3 . 9 
2 . 9 

1 6 . 8 

1 1 . 0 
2 . 9 

1 3 . 9 

8 . 2 
5 . 4 

1 3 . 6 

7 . 0 
6 . 5 

1 3 . 5 

CContinued) 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue i n Millions of U.S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Rank 

Convac 
Kesist Processing Equip. 

Centrotherm 
Diffusion 

LPCVD 

6.4 

.2 

.0 

10.9 

.5 

.0 

13.8 

1.0 

.0 

12.2 

5.8 

4.5 

13.4 

8.4 

4.8 

T o t a l . 2 . 5 1 .0 1 0 . 3 1 3 . 2 

60 

61 

Temescal 
S p u t t e r i n g 
Evapora t ion 

T o t a l 

62 
1 . 3 

1 0 . 5 

1 1 . 8 

. 0 
9 . 9 

. 0 

8 . 7 

9 , 9 8 . 7 

. 1 
1 1 . 2 

1 1 . 3 

. 1 
1 3 . 0 

1 3 . 1 

Verteq 
Wet Process 

Emcore 
Molecular Beam Epitaxy 

MOCVD 

8.3 

.0 

2.3 

6.5 

.0 

5.1 

11.8 

.0 

• 7.0 

12.7 

.0 

10.0 

12.9 

1.0 

11.6 

T o t a l 2 . 3 5 . 1 7 . 0 1 0 . 0 1 2 . 6 

63 

64 

Ateq 
D i r e c t Write 
Maskmaking 

T o t a l 

. 0 

. 0 

. 0 

. 0 
1 . 6 

1 . 6 

. 0 
1 1 . 2 

1 1 . 2 

. 0 
1 3 . 7 

1 3 . 7 

2 . 0 
1 0 . 3 

1 2 . 3 

65 

Haruwa 
Wet P r o c e s s . 0 3 . 6 5 . 4 1 2 . 3 

66 

Toyoko Cliemical 
Wet P r o c e s s 
LPCVD 
MOCVD 
D i f f u s i o n 

T o t a l 

67 
. 0 
. 0 

1 .0 
. 0 

2 . 4 
. 0 

1 .2 
. 0 

1 .0 . 7 3 . 6 

2 . 8 

5 . 8 

. 0 

. 0 

8 . 6 

5 . 1 
5 . 9 

. 0 

. 0 

1 1 . 0 

(Continued) 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equlpm.ent Companies 

Ranked by Worldwide Sales 
OEtevenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 

1990 
1990 Rank 

IVS, Inc. 
Critical Dimension 

Solitec 
Resist Processing Equip. 

LPCVD 

Diffusion 

.5 

6.5 

5.3 

.3 

1.5 

6.2 

3.6 

.0 

6.4 

7.5 

6.0 

.0 

7.2 

9.0 

5.0 

.0 

10.8 

5.8 

5.0 

.0 

Total 12.1 9.8 13.5 14.0 10.8 

68 

69 

Denko 

LPCVD 

Diffusion 

Total 

2.7 

1.8 

4.5 

2.1 

2.0 

4.1 

2.3 
2.7 

5.0 

3.5 

4.0 

7.5 

3.8 

6.9 

10.7 

70 

CVC Products 

Sputtering 

Evaporation 

Total 

13.5 

.0 

13.5 

9.7 

.0 

9.7 

12.3 

1.6 

13.9 

12.0 

2.0 

14.0 

7.5 
2.7 

10.2 

71 

Santa Clara Plastics 

Wet Process 20.0 16.0 14.6 16.6 10.1 

72 

SubMicron Systems, Inc. 

Het Process 2.0 10.0 

73 

Kuwano Electric 

Wet Process 3.9 6.3 13.6 9.4 9.6 

74 

Micro-Controle 

Critical Dimension 

Wafer Inspection 

Total .0 

,0 

.0 

.0 

.0 

2.2 

3.1 

5.3 

4.4 

5.0 

9.4 

75 

Leybold-Heraeus 

Sputtering 

Evaporation 

Total 

9.6 

3.0 

12.0 
1.5 

7.8 
.5 

8.8 
1.8 

7.8 
1.5 

12.6 13.5 8.3 10.6 9.3 

76 

jCComthnied) 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue In Millions of U.S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Rsmk 

Matrix 
Dry S tr ip 2 . 1 5 . 2 7 . 2 7 . 0 9 . 0 

77 

Holon 
C r i t i c a l Dimension .8 4.8 6.1 8.9 

78 

Toshiba 
Maskmaking 
APCVD 
Silicon Epitaxy 

Total 

3.0 
4.3 
1.0 

8.3 

3.5 
5.0 
.6 

9.1 

7.7 
6.0 
2.0 

15.7 

7.2 
4.2 
6.5 

17.9 

.0 
4.2 
4.5 

8.7 

79 

Peak Systems 
Rapid Thermal Processing 3.4 6.6 8.5 8.4 

80 

ETE Company, Inc. 
Wet Process 2.0 4.0 8.0 

81 

Japan Production Engineering 
PECVD 6.0 4.5 6.5 7.0 8.0 

82 

S&K Products International 
Wet Process 6.9 8.5 9.4 11.6 8.0 

83 

Universal Plastics 
Wet Process 1.6 3 . 7 8 . 5 9 . 4 8 . 0 

84 

Samco 85 

Dry Strip 

Dry Etch 
PECVD 

MOCVD 

Total 

Musashl 

Wet Process 

Nidek 

Critical Dimension 
Wafer Inspection 

Total 

.0 

.0 

.0 

.7 

.7 

.0 

.0 
2.2 

2.2 

.0 

.0 

.0 

.6 

.6 

.0 

.0 

3.1 

3.1 

.8 

.0 

.0 

1.0 

1.8 

.5 

.5 
6.2 . 

6.7 

1.0 

2.2 

1.0 

.6 

4.8 

1.9 

.3 
5.3. 

5.6 

.9 

2.8 

2.3 

1.2 

7.2 

6.8 

.0 
6.7 

6.7 

1 

86 

87 

1990 
CContinued) 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. I>ollars) 

1986 1987 1988 1989 
1990 

1990 Rauik 

Semifab 
Wet P r o c e s s 6 . 4 7 . 7 7 . 0 7 . 6 

88 

6 . 5 

Athens 
Het P r o c e s s 1 . 0 4 . 0 2 . 0 

89 
6 . 4 

D i s c o 
D i f f u s i o n 1 . 5 2 . 9 3 . 6 

90 
5 . 8 

Yuasa 
R e s i s t P r o c e s s i n g Equip . 3.0 3.6 6.0 8.8 

91 

5,8 

Nippon Sanso 
MOCVD 4.6 4.9 6.3 6.8 

92 

5.6 

LPE 
Silicon Epitaxy .0 4.5 4.8 

93 
5.5 

Tohokasei 
Wet Process 3.3 3.5 

94 

5.3 

ABT Corporation 
Critical Dimension 1.4 1.2 2.4 1.5 

95 

5.2 

Plasma Technology 

ECR Etch 

ECR CVD 

Total 

.0 

.0 

.0 

.0 

.0 

1.6 

1.6 

3.2 

2.0 

2.0 

4.0 

96 

2.4 

2.4 

4.8 

Dan Science Co., Ltd. 
Wet Process 2.9 3.9 

97 

4.6 

Denton Vacuum 
Sputtering 
Evaporation 

Total 

.1 

.2 

.1 

.2 

.3 

.1 

.2 

.9 

1.2 

2.1 

98 

1.5 

3.0 

4.5 

CHA. Industries 
Sputtering 
Evaporation 

T o t a l ' 

. 7 
5 . 6 

6 . 3 

. 3 
6 . 0 

6 . 3 

.7 
6 . 3 

7 . 0 

. 1 
7 . 1 

7 . 2 

99 
. 4 

4 . 0 

4 . 4 

®1991 Dataquest Incoipoiated April—4tepioduction Prohibited 

(Continued) 



5-16 Wa£er Fab Eqnlpmietit Market Share Estimates 1990 Chapter 5 

Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. Dollars) 

Nanometr ics 
C r i - t i c a l Dimens ion 

1986 1987 1988 1989 

4.4 4.2 4.8 3.2 

1990 Rank 

100 
3.9 

Spectrum CVD 
LPCVD 2.3 1.4 3.6 

101 
3.2 

Ushio 
Rapid Thermal Processing .0 3.0 

102 
3.2 

Kyoritsu 
Wet Process 2.7 2.5 

103 
3.1 

Moore 
Silicon Epitaxy 1.0 1.6 

104 
3.0 

Process Technology, Ltd. 
LPCVD 5.4 4.3 4.0 2.5 

105 
3.0 

Chlorine Engineering 
Dry Strip . 5 2 . 8 

106 
2 . 7 

D a l t o n Coirporation 
Wet P r o c e s s 2.6 

107 
2.6 

Eiko 
Molecular Beam Epitaxy 1.2 1.4 1.2 2.9 

108 
2.6 

Pacific Western 
LPCVD 
PECVD 
APCVD 
Diffusion 

Total 

109 
.5 

6.9 
1.2 
.6 

.0 
7.9 
.2 
.0 

.0 
6.2 
.0 
.0 

.0 
2.8 
.0 
.0 

.0 
2.5 
.0 
.0 

9.2 8.1 6.2 2.8 2.5 

Opal 
Critical Dimension 1.3 2.8 

110 
2.4 

CVT 
MOCVD 1.1 1.6 2.0 

111 
2.2 

Optical Specialties, Inc. 
Critical Dimension 
Wafer Inspection 

T o t a l 

2 . 2 
5 . 0 

7 . 2 

1 . 3 
4 . 0 

5 . 3 

2 .3 
2 .5 

4 . 8 

4.7 
2.0 

6 . 7 

112 
1 . 9 

. 3 

2 . 2 
(Continued) 

©1991 Dataquest Incorporated April—Reproduction Prohibited 



Chapter 5 Wafer Fab Equipment—Company Rankings 5-17 

Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Rank 

Pokorny 
Wet P r o c e s s 3 . 1 4 . 3 4 . 7 8 . 2 

113 
2 . 2 

CFM Technology 
Wet P r o c e s s .0 .0 1.0 

114 
2.1 

Fuji Electric 
Wet Process .0 2.6 10.7 

115 
2.0 

Amray 
Critical Dimension 1.4 2.6 2.1 

116 
1.7 

Nippon EMZ 
MOCVD 1.5 1.4 1.9 2.2 

117 
1.7 

Spire 
MOCVD 3.3 1.3 2.1 2.4 

118 
1.7 

BTO/Ulvac 
LPCVD 

119 
1.6 

Kurt J. Lesker 
Sputtering 
Evaporation 

Total 

.8 

.3 

1.1 

.8 

.3 

1.1 

.8 

.3 

1,1 

.8 
,6 

1.4 

120 
1.0 
.6 

1.6 

Fusion Semiconductor Systems 
Dry Strip 1.0 1.5 

121 
1.5 

LFE 
Dry Strip 1.0 1.0 1.5 1.7 

122 
1.4 

Carl Zeiss 
Wafer Inspection 2.4 1.8 1.8 1.8 

123 
1.4 

MR. Semicon 
MOCVD 2.0 

124 
1.3 

Pure Aire Corporation 
Wet Process 1.8 2.4 2.8 3.0 

125 
1.3 

SiScan Systems 
Critical Dimension 1.9 3 . 0 4 . 9 5 . 0 

126 
1 .3 

(Continued} 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U,̂ . Dollars) 

1986 1987 1988 1989 
1990 

1990 Rsuik 

Alameda Instruments 
Wet Process .0 

127 
1 .2 

Elxonix 
ECR Etch .3 .3 

128 
1 .2 

Innotec 
Sputtering 
Evaporation 

Total 

1.8 

.2 

2.0 

2.4 

.0 

2.4 

4.2 

1.0 

5.2 

.5 

.2 

129 

.8 

.4 

1.2 

Process Products 

Rapid Thermal Processing 1.0 1.3 

130 

1.2 

CPA 
Sputter .0 

131 

1.0 

Oexon 
Wet Process 3.1 3.1 5.5 6.4 

132 

1.0 

Ryokosha 
Critical Dimension 1.5 1.4 2.5 1.4 

133 

1.0 

Sitesa 

Rapid Thermal Processing 1.2 1.5 

134 

1.0 

Sputtered Films 
Sputtering 1.6 1.0 1.2 

135 

1.0 

Rapro 
Silicon Epitaxy .0 

136 

Tystar 

LPCVD 

Diffusion 

Total 

.0 

.0 

.0 

1.3 

1.6 

2.9 

137 

Adv. Film Technology, Inc. 

Sputter .0 

138 

CVD Equipment 
MOCVD 1 . 2 1 .3 1 .3 

139 

(Continued) 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Rank 

J i p e l e c 
RTP 

140 
. 7 

Bjorne E n t e r p r i s e s 
Dry S t r i p 

141 

N a n o s i l 
RTP . 3 . 3 . 4 

142 

P o l y - F l o w E n g i n e e r i n g 
Het P r o c e s s 4.4 

143 
.5 

SCI Manufacturing 
Wet Process 4.5 1.9 2.4 

144 

Angstrom Measurements 
Critical Dimension . 0 

145 

High Teinperature Engineering 
RTP 

146 

Wellman Furnaces 
LPCVD 
Diffusion 

Total 

.0 
1.5 

1.5 

.0 
2.0 

2.0 

.5 
2.5 

3.0 

.3 

.5 

147 
.0 
.2 

.2 

Ion 

SET 

Tech 
Sputter 

Addax 
RTP 

148 

American Semiconductor 
Equipment Technology 

Steppers 11.6 11.3 16.0 4.0 

Anicon 
LPCVD 8.8 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. Dollars) 

Cambridge Instruments 
Direct Write 
Haskmaking 
MOCVD 

Total 

1986 

14.5 
.0 

3.6 

1987 

10.0 
.0 

3.3 

1988 

8.0 
5.0 
2.7 

1989 

12.0 
2.5 
.0 

1990 

.0 

.0 

.0 

1990 
Rank 

18.1 13.3 15.7 14.5 

Chemitronics 
Dry Strip .0 1.4 

Crystal Specialties 
MOCVD 2.7 2.6 2.7 

Daiwa Semiconductor 
MOCVD .4 .5 .0 

EEV 
MOCVD 1.4 

Epitaxy, Inc. 
Silicon Epitaxy .0 

Ergo Plasma Systems 
Dry Etch .0 

Estek 
Wet Process 
Wafer Inspection 

Total 

.0 

.2 
1.2 
.1 

1.3 

1.1 
.2 

1.3 

Focus Semiconductor 
LPCVD 

GCA 
Resist Processing Eqp. 
Steppers 
Dry Etch 

.0 

12.3 
74.6 
2.0 

1.0 

7.0 
47.4 
4.0 

2.5 

5.5 
104.0 
5.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Total 88.9 58.4 114,5 

Gemini 
Silicon Epitaxy 1 1 . 4 .0 
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Table 5-1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Banked by Worldwide Sales 
OECevenue In Millions of U.S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Rank 

Han^shlre Instrumeif ts 
X-Ray .0 1.8 

Heidelberg Instruments 
Critical Dimension .0 1.6 3.5 

Helmut Seier 
LPCVD 

Diffusion 

Total 

Integrated Air Systems 

Wet Process 

Materials Research Corp. 

Dry Etch 
Sputter 

.0 

.5 

.5 

4.0 

4.1 

21.9 

.3 

.5 

.8 

3.0 

4.4 

23.1 

.3 

.7 

1.0 

2.0 

13.0 
34.0 

.0 

.0 

.0 

.0 

7.4 

54.0 

.0 

.0 

.0 

.0 

.0 

.0 

Total 26.0 27.5 47.0 61.4 

Micronix 
X-Ray .0 

Nanoquest 
Critical Dimension 17.5 

National E l e c t r o s t a t i c s 
Ion Iioplantation 3.9 1.8 1.2 4.0 

Perkin-Elmer 
Projection 
Steppers 
Direct Write 
Maskmaking 
X-Ray 
Dry Etch 
MBE 
Sputter 
Critical Dimension 

Total 

121.8 

27.0 

6.4 

36.0 

.0 
9.2 
7.2 

5.6 

.0 

88.0 

25.2 

9.6 
27.0 

.0 

.0 

5.0 

3.1 
.0 

78.6 

5.0 

12.8 
27.0 

.0 

.0 
2.8 

.9 
2.9 

44.9 

12.0 

9.9 

21.0 

2.0 

.0 

.0 

1.0 
1.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

213.2 157.9 130.0 92.2 
CContinued) 
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Table 5.1 CContlnued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue In Millions of U.S. Dollars) 

1986 1987 1988 1989 
1990 

1990 Remk 

Relchert -McBain 
C r i t i c a l Dimension 3.0 .3 

Seiden Sha 

MOCVD 1.3 .6 

Seiko 

MBE 2.0 1.2 1.4 

Semco Engineering 

MOCVD .0 .3 .9 1.0 

TEL/Lsun 

Dry Etch 6.0 17.4 

TEL/Thexmco 

LPCVD 

MOCVD 

Diffusion 

RTF 

Total 

7 . 6 
3 . 0 

4 9 . 0 
. 4 

8 . 3 
2 . 9 

23.6 
. 0 

.0 
1.7 

.0 

.0 

60.0 34.8 1.7 

Thermco 

LPCVD 

Diffusion 

Total 

6.4 

27.6 

34.0 

7.0 
34.9 

41.9 

6.5 

60.0 

66.5 

.0 

.0 

Thomas Schwonn 

MOCVD .8 .0 

Tylan 

LPCVD 

Diffusion 

Total 

.7 

2.5 

3.2 

4.0 

2.0 

6.0 

1.5 

2.5 

4.0 

.0 

.0 

Wild Leitz eind Wild Leitz Instruments 
Critical Dimension 4.8 
Wafer Inspection 3.5 

Total 8.3 

6 . 4 
4 . 7 

1 1 . 1 

9 . 8 
1 0 . 4 

2 0 . 2 

9 . 9 
8 . 8 

1 8 . 7 

. 0 

. 0 

. 0 
(ContinuecD 
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Table 5.1 (Continued) 
Semiconductor Wafer Fab Equipment Companies 

Ranked by Worldwide Sales 
(Revenue in Millions of U.S. Dollars) 

1990 
1986 1987 1988 1989 1990 Rank 

Veeco 
Track 2 . 9 

Vickers Instruments 
Critical Dimension 1 . 4 1 7 . 9 2 1 . 0 

Ref: CMPRNK90 

Source: Dataquest CApril 1991) 
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Chapter 1 

Semiconductor Consumption Forecast 

Introduction 
This section presents data on the worldwide 
semiconductor market by region. The regional 
semiconductor market, or regional semiconduc
tor consumption, deals with where chips are 
consumed; this contrasts with regional semi
conductor production, which deals with where 
chips are made. The data presented here are 
for the merchant market and do not include 
the value of chips made by captive semicon
ductor manufacturers for internal use. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more in
formation about the exchange rates used and 
their effects, please refer to the appendix of 
this booklet. 

Semiconductor Consumption 
Table 1.1 shows the historical regional semi
conductor consumption for the years 1985 
through 1990; it also breaks down the mer
chant market by nationality of the merchant 
semiconductor companies. Table 1.2 shows 
forecast semiconductor consumption by region 
for the period from 1990 through 1995. 
Figures 1.1 and 1.2 graphically illustrate the 
data from Tables 1.1 and 1.2. Figure 1.3 
depicts the share of the worldwide market 
by nationality of semiconductor company for 
the period from 1985 through 1990. Figure 1.4 
illustrates worldwide market share by national
ity of producer, covering the years 1985 and 
1990. 

1-1 
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Table 1.1 
Worldwide Semiconductor Consumption by Region 
Merchant Semiconductor Company in the Region—Historical 
(In Millions of U.$. Dollars) 

North America 

North American Companies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total North American Market 

Japan 

North American Companies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total Japanese Market 

Europe 

North American Comf>anies 

Japanese Companies 

European Companies 

Asia/Paciflc-ROW Companies 

Total European Market 

Asia/Pacific-ROW 

North American QDmpanies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total Asia/Pacific-ROW Market 

Worldwide 

North American Companies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total Worldwide Market 

Percent Growth 

1985 

7,380 

1,279 

731 

28 

9,418 

695 

7,387 

60 

7 

8,149 

2,428 

549 

1,806 

12 

4,795 

548 

929 

254 

248 

1,979 

11,051 
10,144 

2,851 

295 

24,341 

-16 

1986 

8,566 

1,434 

751 

93 

10,844 

933 

10,851 

63 

8 

11,855 

2,580 

715 

2,282 

10 

5.587 

730 

1,160 

347 

311 

2,548 

12,809 

14,160 

3,443 

422 

30,834 

27 

1987 

9,671 

2,110 

913 

164 

12,858 

1,249 

13,588 

70 

20 

14,927 

2,845 

900 

2,714 

39 

6,498 

1,165 

1,852 

503 

448 

3,968 

14,930 

18,450 

4,200 

671 

38,251 

24 

1988 

11,146 

3,277 

1,006 

415 

15,844 

1,965 

18,630 

115 

62 

20,772 

3,664 

1,466 

3,196 

165 

8,491 

1,811 

2,569 

600 

772 

5,752 

18,586 

25,942 

4,917 

1,414 

50,859 

33 

1989 

11,715 

4,574 

1,025 

623 

17,937 

2,162 

20,628 

130 

77 

22,997 

4,032 

1,924 

3,562 

237 

9,755 

2,069 

2,683 

726 

1,046 

6,524 

19,978 

29,809 

5,443 

1,983 

57,213 

12 

1990 

11,942 

3,777 

1,074 

593 

17,386 

2,402 

19,825 

164 

117 

22,508 

4,492 

1,814 

4,117 

238 

10,661 

2,701 

2,961 

851 

1,157 

7,670 

21,537 

28,377 

6,206 

2,105 

58,225 

2 

Market 
Share (%) 

1990 

68.7 

21.7 

6.2 

3.4 

100.0 

10.7 

88.1 

.7 

.5 

100.0 

42.1 

17.0 

38.6 

2.2 

100.0 

35.2 

38.6 

11.1 

15.1 

100.0 

37.0 

48.7 

10.7 

3.6 

100.0 

Source: Dataquest (November 1991) 
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Table 1.2 
Worldwide Semiconductor Consumption by Region 
Merchant Semiconductor Com.pany Sales Only—Forecast 
(In Millions of U.S. Dollars) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Total Worldwide Market 

Percent Growth 

1990 

17,386 

-3.1 

22,508 

-2.1 

10,661 

9.3 

7,670 

17.6 

58,225 

1.8 

1991 

18,483 

6.3 

25,544 

13.5 

10,828 

1.6 

8,792 

14.6 

63,647 

9.3 

1992 

20,728 

12.1 

29,524 

15.6 

11,556 

6.7 

10,405 

18.3 

72,213 

13.5 

1993 
23,888 

15.2 

33,341 

12.9 

13,777 

19.2 

12,532 

20.4 

83,538 

15.7 

1994 

26,758 

12.0 

37,208 

11.6 

15,335 

11.3 

14,486 

15.6 

93,787 

12.3 

1995 
28,816 

7.7 

40,232 

8.1 

16,368 

6.7 

16,246 

12.1 

101,662 

8.4 

CAGR CA) 
1990-1995 

11 

12 

9 

16 

12 

Source: Dataquest (November 1991) 
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Figure 1.1 
Worldwide Semiconductor Consumption 
Merchant Market—Historical 
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Figure 1.2 
Worldwide Semiconductor Consiunption 
Merchant Market—Forecast 
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Figure 1.3 
Merchant Semiconductor Company Sales 
Worldwide Market Share—Historical 
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Figure 1.4 
Merchant Semiconductor Company Sales 
Worldwide Market Share 
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Chapter 2 

Semiconductor Production Forecast 

Introduction 
This section presents data on worldwide semi
conductor production by region. Semiconductor 
production is defined by the place where the 
wafers are fabricated, and regional semicon
ductor production includes all production in 
the region including merchant and captive 
producers and all foreign producers. For 
instance, North American semiconductor 
production includes IBM and Delco fabs as 
well as Japanese and European fabs in the 
United States. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more informa
tion about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Semiconductor Production 
Table 2.1 shows historical semiconductor pro
duction for the years 1985 through 1990, and 
Table 2.2 shows forecast production for the 
period from 1990 through 1995. Figures 2.1 
and 2.2 illustrate the same data. Figure 2.3 
depicts the five-year trend for regional pro
duction; it shows percent production by region 
in 1985 and in 1990. 
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Table 2.1 
Worldwide Semiconductor Production by Region—Historical 
Merchant and Captive Semiconductor Manufacturers 
(MilUons of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 

Merchant 

Captive 

Total Japan 

Eurof>e 

Merchant 

Captive 

Total Europe 

Asia/Padfic-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Production 

Percent Growth 

1985 

10,411 

2,243 

12,654 

10,500 

151 

10,651 

3,024 

379 

3,403 

406 

0 

406 

24,341 

2,773 

27,114 

-16 

1986 

12,129 

2,327 

14,456 

14,524 

162 

14,686 

3,426 

405 

3,831 

756 

0 

756 

30,834 

2,894 

33,728 

24 

1987 

14,116 

2,596 

16,712 

18,824 

180 

19,004 

4,223 

451 

4,674 

1,088 

0 

1,088 

38,251 

3,227 

41,478 

23 

19SS 

17,326 

2,845 

20,171 

26,388 

305 

26,693 

5,277 

512 

5,789 

1,868 

0 

1,868 

50,859 

3,662 

54,521 

31 

1989 

18,480 

3,244 

21,724 

30,000 

440 

30,440 

5,995 

557 

6,552 

2,738 

0 

2,738 

57,213 

4,241 

61,454 

13 

1990 

19,621 

3,458 

23,078 

28,698 

523 

29,221 

7,000 

566 

7,566 

2,906 

0 

2,906 

58,225 

4,547 

62,771 

2 

CAGR (%) 
1985-1990 

13.5 

9.0 

12.8 

22.3 

28.2 

22.4 

18.3 

8.4 

17.3 

48.2 

48.2 

19.1 
10.4 

18.3 

SoiBcei Daiaquest (November 1991) 
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Table 2.2 
'Worldwide Semiconductor Production by Re^on 
Merchant and Captive Semiconductor Manufacturers—Forecast 
(MiUions of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 
Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Production 

Percent Growth 

1990 

19,621 

3,458 

23,078 

28,698 

523 

29,221 

7,000 

566 

7,566 

2,906 

0 

2,906 

58,225 

4,547 

62,771 

2 

1991 

21,268 

4,157 

25,425 

31,319 

671 

31,990 

7,747 

756 

8,503 

3,312 

0 

3,312 

63,647 

5,584 

69,231 

10 

1992 

24,113 

4,849 

28,962 

35,373 

818 

36,191 

8,759 

889 

9,648 

3,968 

0 

3,968 

72,213 

6,556 

78,769 

14 

1993 

27,919 

5,532 

33,451 

40,602 

931 

41,534 

10,233 

1,054 

11,288 

4,783 

0 

4,783 

83,538 

7,518 

91,056 

16 

1994 

30,769 

6,217 

36,986 

45,658 

1,008 

^,(^ 

11,686 

1,182 

12,868 

5,674 

0 

5,674 

93,787 

8,407 

102,194 

12 

1995 

33,238 

6,447 

39,685 

49,104 

1,025 

50,128 

12,937 

1,218 

14,155 

6,384 

0 

6,384 

101,662 

8,691 

110,353 

8 

CAGR (%) 
1990-1995 

11.1 

13.3 

11.5 

11.3 

14.4 

11.4 

13.1 

16.6 

13.3 

17.0 

17.0 

11.8 

13.8 

11.9 

Source: Dataquest (November 1991) 
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F^ure 2.1 
Worldwide Semiconductor Production by Region 
Merchant and Captive Semiconductor Manufacturers—Historical 
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Fi^:ure 2.2 
Worldwide Semiconductor Production by Region 
Merchant and Captive Semiconductor Manufacturers—Forecast 
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Figure 2.3 
Worldwide Semiconductor Production by Region 
Merchant and Captive Semiconductor Manufacturers 
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Chapter 3 

Capital Spending Forecast 

Introduction 
This section presents data on worldwide semi
conductor capital spending by region. Capital 
spending in a region includes spending by all 
semiconductor producers in that region, includ
ing spending by merchant and captive 
producers as w êll as foreign producers. For 
instance, capital spending in North America 
includes spending by Delco, IBM, and Japa
nese and European semiconductor companies 
building wafer fabrication, assembly, and test 
facilities in the United States. 

Yearly exchange rate variations can have a sig
nificant effect on the 1985 through 1991 data 
in the following tables. For more information 
about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Capital Spending Forecast 
Table 3.1 shows historical capital spending for 
the years 1985 through 1990, and Table 3.2 
shows forecast spending for the period from 
1990 through 1995. Figures 3.1 and 3.2 illus
trate the same data graphically. Figure 3.3 
depicts the five-year trend for regional capital 
spending; it shows percentage of spending by 
region in 1985 and in 1990. 
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Table 3-1 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Companies—Historical 
(MiUions of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 
Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Capital Spending 

Percent Growth 

1985 

1,957 

672 

2,629 

3,292 

44 

3,336 

711 

89 

800 

534 

0 

534 

6,494 

805 

7,299 

-17 

1986 

1,438 

644 

2,082 

1,802 

43 

1,845 

653 

112 

765 

437 

0 

437 

4,330 

799 

5,129 

-30 

1987 

1,911 

683 

2,594 

2,345 

87 

2,432 

796 

79 

875 

534 

0 

534 

5,586 

849 

6,435 

25 

19SS 

2,649 

785 

3,434 

4,440 

170 

4,610 

864 

120 

984 

1,060 

0 

1,060 

9,013 

1,075 

10,088 

57 

1989 

3,004 

871 

3,875 

5,363 

110 

5,473 

1,053 

158 

1,211 

1,905 

0 

1,905 

11,324 

1,139 

12,463 

24 

1990 

3,208 

880 

4,088 

5,271 

154 

5,425 

1,412 

100 

1,512 

1,495 

0 

1,495 

11,385 

1,134 

12,519 

0 

CAGR (%) 
1985-1990 

10.4 

5.5 

9.2 

9.9 

28.5 

10.2 

14.7 

2.4 

13.6 

22.9 

22.9 

11.9 

7.1 

11.4 

Source: Dataquest (November 1991) 
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Table 3.2 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Companies—Forecast 
(Millions of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 

Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Capital Spending 

Percent Growth 

1990 

3,208 

880 

4,088 

5,271 

154 

5,425 

1,412 

100 

1,512 

1,495 

0 

1,495 

11,385 

1,134 

12,519 

0 

1991 

3,164 

933 

4,097 

6,238 

144 

6,382 

1,473 

158 

1,631 

2,084 

0 

2,084 

12,959 

1,235 

14,194 

13 

1992 

2,896 

925 

3,821 

5,670 

158 

5,828 

1,536 

152 

1,688 

2,543 

0 

2,543 

12,645 

1,234 

13,879 

-2 

1993 

3,292 

1,060 

4,352 

6,426 

160 

6,586 

1,809 

175 

1,984 

2,825 

0 

2,825 

14,352 

1,395 

15,747 

13 

1994 

3,572 

1,215 

4,787 

7,245 

197 

7,442 

2,111 

211 

2,322 

3,248 

0 

3,248 

16,175 

1,624 

17,799 

13 

1995 

3,937 

1,280 

5,217 

7,509 

235 

7,744 

2,314 

240 

2,554 

3,573 

0 

3,573 

17,334 

1,756 

19,090 

7 

CAGR (%) 
1990-1995 

4.2 

7.8 

5.0 

7.3 

8.8 

7.4 

10.4 

19.1 

11.1 

19.0 

19.0 

8.8 

9.1 

8.8 

Souree; Dataquest (November 1991) 
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Figure 3.1 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers—Historical 

Billions of Dollars 
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Figure 3.2 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers—Forecast 
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Figure 3.3 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers 
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Chapter 4 

Wafer Fab Equipment Forecast 

Introduction 
This section presents historical and forecast 
data on the worldwide wafer fabrication 
equipment market Table 4.1 presents the 
historical data by equipment category for the 
years 1985 through 1990, and Table 4.2 shows 
forecast data by category for the years 1990 
through 1995. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more informa
tion about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Market Growth 
Figure 4.1 shows year-to-year growth for semi
conductor production and wafer fab equipment 
for the 10-year period from 1985 through 
1995. Table 4.5 shows the compound armual 
growth rate (CAGR) forecast for semiconductor 
production, capital spending, and wafer fab 
equipment 

Production versus Spending 
Table 4.3 summarizes the historical worldwide 
semiconductor production, capital spending, 
and wafer fab equipment expenditure for the 
years 1985 through 1990. Table AA presents 
Dataquesfs forecast regarding these items for 
the years 1990 through 1995. 
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Table 4.1 
Worldwide Wafer Fab Equipment Market—Historical 
(MiUioos of U.S. DoUars) 

World Fab Equipment Market 

Lithography 

Contact/Proximity 

Projection Aligners 

Steppers 

Direct-Write Lithography 

Maskmaking Lithography 

X-Ray 

Total 

Automatic Photoresist Processing 
Equipment 

Etch and Qean 

Wet Process 

Dry Strip 

Dry Etch 

Ion Milling 

Total 

Deposition 

Chemical Vapor DefKDSition 

Physical Vapor Deposition 

Silicon Epitaxy 

Metalorganic CVD 

Molecular Beam Epitaxy 

Total 

Diffusion 

Rapid Thermal Processing 

Ion Implantation 

Medium Current 

High Current 

High Voltage 

Total 

Process Control 

CD (Optical & SEM) 

Wafer Inspection 

Other Process Control 
Total 

Factory Automation 

Other Equipment 
Total World Fab Equipment 

Percent Change 

1985 

3,353 

48 

266 

430 

31 

81 
2 

858 

161 

157 

40 

300 

7 

503 

247 

263 
72 

25 

53 
658 

207 

15 

125 

167 
2 

293 

20 

34 

360 

415 

125 
118 

3,353 

-5 

1986 

2,716 

31 

171 

363 
68 

51 
1 

685 

149 

161 

35 

237 

8 

441 

221 

237 
'^ 

31 
66 

602 

156 

16 

55 

55 
10 

119 

44 

42 

287 
374 

81 

96 

2,716 

-19 

1987 
3,140 

25 

129 

503 
67 

68 

0 

791 

168 

167 

58 

307 

8 

540 

259 

251 
36 

35 
68 

648 

145 
18 

61 

107 

18 

186 

89 
58 

286 
432 

99 
112 

3,140 

16 

1988 

4,983 

22 

148 
921 

69 
62 

6 

1,228 

253 

277 

100 

533 
10 

920 

463 
302 

86 

42 

81 

973 
294 

22 

118 

241 

18 

377 

151 
101 

355 
607 
130 

177 

4,983 

59 

1989 

5,996 

23 
94 

1,183 
70 

69 

5 
1,444 

334 

355 
121 

669 

13 

1,157 

609 

368 

75 

45 
72 

1,170 

330 

28 

131 
301 

25 

457 

150 

117 

404 
672 

195 
211 

5,996 

20 

1990 
5,818 

19 

89 
1,067 

71 

50 

2 

1,297 

338 

350 

125 

683 

13 
1,172 

689 

408 

68 

42 

55 
1,262 

322 

33 

116 

250 

5 

371 

151 

99 
368 

618 

216 

189 
5,818 

-3 

CAGR (%) 
1990-1995 

11.7 

-17.2 

-19.7 

19.9 
18.2 

-9.1 
-2.3 
8.6 

16.0 

17.4 

25.9 

17.9 
14.9 
18.4 

22.8 

9.2 

-.9 

11.3 

.7 

13.9 
9.2 

17.5 

-1.4 
8.4 

18.9 
4.8 

49.6 

23.5 
.4 

8.3 
11.6 

10.0 

11.7 

Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest CNovember 1990 
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Table 4.2 
Worldwide Wafer Fab Equipment Market—Forecast 
(Millions of U.S. Dollars) 

World Fab Equipment iVIarket 

Lithography 

Contact/Proximity 

Projection Aligners 

Steppers 

Direa-Write Lithography 

Maskmaking Lithography 

X-Ray 

Total 

Automatic Photoresist Processing 
Equipment 

Etch and Qean 

Wet Process 

Dry Strip 

Dry Etch 

Ion Milling 

Total 

Deposition 

Chemical Vapor Deposition 

Physical Vapxjr Deposition 

Silicon Epitaxy 

Metalorganic CVD 

Molecular Beam Epitaxy 

Total 

Diffusion 

Rapid Thermal Processing 

Ion Implatation 

Medium Current 
High Current 

High Voltage 

Total 

Process Control 

CD (Optical & SEM) 

Wafer Inspection 

Other Process Control 

Total 

Faaory Automation 

Other Equipment 

Total World Fab Equipment 

Percent Change 

1990 

5,818 

19 

89 
1,067 

50 

71 

2 

1,297 

338 

350 

125 

683 

13 
1,172 

689 
408 

68 

42 

55 

1,262 

322 

33 

116 

250 

5 

371 

151 

99 

368 

618 

216 

189 
5,818 

-3 

1991 
6,026 

17 

76 

1,042 

55 
72 

8 

1,270 

350 

370 

130 

715 

15 

1,230 

735 

435 

75 
44 

53 
1,342 

325 

40 

123 
266 

15 

405 

160 

71 

398 

629 
232 

204 

6,026 

4 

1992 

5,568 

17 

65 

955 

63 
76 

12 

1,188 

315 

361 

120 

650 

12 

1,143 

675 
400 

58 

42 

50 

1,225 
270 

45 

106 

238 

18 

362 

150 

74 

380 

603 
234 

183 
5,568 

-8 

1993 
6,450 

16 

69 

1,113 

75 

89 

25 

1,387 

356 

408 

145 

775 

15 

1,343 

775 
450 

53 

49 

57 
1,384 

330 

65 

116 
272 

30 

418 

175 

87 

432 

694 

266 

206 

6,450 

16 

1994 

7,885 

16 

76 

1,404 

85 
112 

38 

1,730 

428 

477 

180 

950 

18 

1,625 

950 

550 

71 

61 

66 

1,698 

400 

80 

144 

338 

38 

520 

210 

103 
520 

833 

319 
252 

7,885 
22 

1995 

8,833 

15 

78 

1,610 

88 

126 

55 
1,972 

483 

525 

200 

1,050 

20 

1,795 

1,075 

625 

61 

66 

71 

1,898 

475 
100 

153 

373 
42 

568 

241 

116 

567 
924 

335 
282 

8,833 
12 

CAGR (%) 
1990-1995 

8.7 

-4.2 

-2.6 

8.6 

11.9 

12.3 

102.7 

8.7 

7.4 

8.4 

9.8 

9.0 

9.0 

8.9 

9.3 

8.9 
-2.2 

9.2 

5.5 

8.5 
8.1 

24.9 

5.6 
8.4 

53.4 

8.9 

9.9 
3.2 

9.0 

8.4 

9.2 

8.3 
8.7 

Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest (November 1991) 
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Table 4.3 
Worldwide SeiDiconductor Production, Capital Spending, and Wafer Fab Equipment—Historical, 1985-1990 
(MiUions of U.S. Dollars) 

Semiconduaor Production* 
Capital Spending 
Wafer Fab Equipment 

'Semiconductor production includes woridwide merchant and captive production. 
Source: Dataquest (November 1991) 

Table 4.4 
Worldwide Semiconductor Production, Capital Spendii^ and Wafer Fab Equipment—Forecast 
(MiUions of U.S. Dollars) 

1985 
27,114 

7,299 

3,353 

1986 

33,728 

5,129 

2,716 

1987 

41,478 

6,435 

3,140 

1988 

54,521 

10,088 

4,983 

1989 

61,453 

12,463 

5,996 

1990 

62,771 

12,519 

5,818 

CAGR (%) 
1985-1990 

18.3 

11.4 

11.7 

Semiconductor Production* 

Capital Spending 

Wafer Fab Equipment 

1990 

62,771 

12,519 

5,818 

1991 

69,231 

14,194 

6,026 

1992 

78,769 

13,879 

5,568 

1993 
91,056 

15,747 

6,450 

1994 

102,194 

17,799 

7,885 

1995 

110,353 

19,090 

8,833 

CAGR (o/o) 
1990-1995 

11.9 

8.8 

8.7 
'Semiconductor production includes worldwide merchant and captive production. 
Source: Dataquest (November 1991) 

Table 4.5 
Estimated 10-Year CAGR, 1985-1995 

Semiconductor Production 

Capital Spending 

Wafer Fab Equipment 

CAGR (%) 
1985-1995 

15.1 

10.2 

10.2 
Source: Dataquest (November 199D 
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Figure 4.1 
Estimated Semiconductor Production and Wafer Fab Equipment 
10-Year Growth Pattern, 1985-1995 

Percentage of Change 
70-

60 

50 

40-

3&. 

aa-
Mi 

0 

-10 

-20-] 

-30 

kS'^ Semiconductor 
Production 
Wafer Fab 
Equipment 

S^ 

1965 1986 1987 1988 1989 1990 1991 1992 1993 1934 1995 

Source: Dataquest (November 1991) 
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chapter 5 

Silicon Wafer Forecast 

Tables 51 and 5.2 present the historical and 
forecast consumption of silicon in millions of 
square inches by region. Tables 5.3 and 5.4 

present historical and forecast information on 
merchant epitaxial wafer consumption by 
region. 

Table 5.1 
Silicon and Epitaxial Wafer Consumption by Region—Historical 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1985 
398 

-43.7 

588 

-11.0 

148 

-7.5 

43 

-15.7 

1,177 

-25.5 

1986 

405 

1.9 

642 

9.1 

155 

4.6 

64 

47.9 

1,266 

7.5 

1987 

442 

8.9 

670 

4.4 

172 

10.8 

70 

9.3 

1,353 

6.9 

1988 

546 

23.7 

777 

16.0 

196 

14.1 

84 

20.6 

1,604 

18.5 

1989 
582 

6.5 

923 

18.8 

231 

17.8 

114 

35.9 

1,851 

15.4 

1990 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2,037 

10.1 

CAGR (%) 
1985-1990 

10.2 

11.6 

8.9 

27.5 

11.6 

Source: Dataquest (November 1991> 

Table 5.2 
Silicon and Epitaxial Wafer Consumption by R^on—Forecast 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1990 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2,037 

10.1 

1991 

645 

-.5 

1,102 

8.4 

218 

-4.0 

168 

16.1 

2,133 

4.7 

1992 

665 

3.1 

1,175 

6.6 

212 

-2.8 

185 

10.1 

2,237 

4.9 

1993 

705 

6.0 

1,258 

7.1 

225 

6.1 

213 

15.1 

2,401 

7.3 

1994 

769 

9.1 

1,367 

8.7 

257 

14.2 

247 

16.0 

2,640 

10.0 

1995 

810 

5.3 

1,480 

8.3 

292 

13.6 

281 

13.8 

2,863 

8.4 

CAGR (%) 
1990-1995 

4.6 

7.8 

6.1 

14.2 

7.0 

Source: Dataquest (November 1991) 
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Table 5.3 
Merchant Epitaxial Wafer Consumption by Region—Historical 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1985 

25 

-43.7 

49 

-11.0 

6 

-7.5 
2 

-15.7 

82 

-25.5 

1986 

29 

16.0 

65 

32.7 

9 

50.0 

2 

0 

105 

28.0 

1987 

42 

44.8 

71 

9.2 

12 

33.3 

3 
50.0 

128 

21.9 

1988 

56 

33.3 

75 

5.6 

15 

25.0 

4 

33.3 

150 

17.2 

1989 
82 

46.4 

83 

10.7 

18 

20.0 

5 
25.0 

188 

25-3 

1990 

97 

18.3 

93 

12.0 

19 

5.6 

5 

0 

214 

13.8 

CAGR (%) 
1985-1990 

31.1 

13.7 

25.9 

20.1 

21.1 

Source: Diiaquesi CNoi^ember 19?1) 

Table 5.4 
Merchant Epitaxial Wafer Consumption by Region—Forecast 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1990 

97 

18.3 

93 

12.0 

19 

5.6 

5 

0 

214 

13.2 

1991 

105 

8.2 

97 

4.3 

18 

-3.2 

6 

12.0 

226 

5.6 

1992 

110 

4.8 

104 

7.2 

18 

-1.6 

7 

17.9 

239 

5.6 

1993 

123 

11.8 

116 

11.5 

22 

21.5 

8 

16.7 

269 

12.6 

1994 

137 

11.4 

122 

5.2 

26 

16.4 

9 

11.7 

293 

9.1 

1995 

145 

5.8 

125 

2.5 

26 

.4 

11 

27.9 

307 

4.6 

CAGR (%) 
1990-1995 

8.4 

6.1 

6.2 

17.1 

7.5 

Source: Dataquest (November 1991) 
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Appendix 

Exchange Rates 

Table A.1 lists the exchange rates per dollar 
for Japanese yen and European currency units 
(ECUs) for the period from 1985 to 1991. 
Exchange rate variations should be kept in 

mind when interpreting yearly changes in the 
1985 to 1991 data presented in this booklet. 
However, the forecast years (1992 to 1995) are 
assumed to have constant exchange rates. 

Table A-1 
Exchange Rates per Dollar for Japanese Yen and ECU: 1985-1991 

1985 1986 1987 1988 1989 1990 1991 3Q 
Yen/$ 

Percent Change 

ECU/$ 
Percent Change 

238 

1.31 

167 

-30 

1.02 

-22 

144 

-14 

0.87 

-15 

130 

-10 

0.84 

-3 

138 

6 

0.92 

10 

144 

4 

0.79 

-14 

136 

-6 

0.85 

8 
Source: Dataquest (November 1991) 
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European Fab Database 

Background 
The material in this booklet applies to the 
European portions of Dataquest's Semiconduc
tors Equipment, Manxifacturing, and Materials 
service Wafer Fab Database. Tlie Wafer Fab 
Database is updated on an ongoing basis, 
employing both primary and secondary 
research methodologies. The tables included in 
this booklet highlight both production and 
pilot line wafer fabs. 

General Definitions 
A fab line is a processing line in a clean room 
that is equipped to do aU front-end wafer 
processing. Occasionally there are two separate 
product-specific fab lines or two different 
wafer sizes in a clean room. In this situation, 
a dean room will be documented as two fab 
lines if the equipment is dedicated to each 
wafer size or product line. There can be many 
fab lines at one location. 

Front-end wafer processing is defined as all 
steps involved with semiconduaor processing, 
beginning with initial oxide and ending at 
wafer probe. 

A production fab is defined as a wafer fab 
capable of front-end processing more than 
1,250 wafers per weeic (type = F). 

A pilot fab is defined as a wafer fab capable 
of front-end processing 1,250 wafers or less 
per week (type = P). 

Definitions of Table Columns 
The Products Produced column contains prod
uct information for seven product categories. 
TTie information in this column can be very 
detailed, depending on the information's avail
ability. The nomenclature used within the 
seven product groups of the fab database is 
as follows, with definitions where warranted: 

• Analog 

- UN—^Linear/analog devices 
- A/D D/A—Analog-to-digital, digital-to-

analog converters 

- AUTOMOTIVE—Dedicated to automobile 
applications 

- CODEC—Coder/decoder 
- INTERFACE—^Interface IC 
- MESFET (GaAs)-^Vletal Schottky field-

effect transistor 
- MODFET (GaAs) 
- MDIODE (GaAs)—Microwave diode 
- MEET (GaAs)—^Microwave field-effea 

transistor 
- MODEM—Modulator/demodulator 
- MMIC—^Monolithic microwave IC 
- OP AMP—Operational amplifier 
- PWR IC—^Power IC 
- REG—Voltage regulator 
- SMART PWR—Smart power 
- SWITCHES—Switching device 
- TELECOM—^Telecommunications chips 

Memory 

- MEM—^Memory 
- RAM—Random-access memory 
- DRAM—Dynamic RAM 
- SRAM 4 TR.—Static RAM uses a 

4-transistor cell design 
- SRAM 6 TO.—Static RAM uses a 

6-transistor cell design 
- VRAM—Video RAM 
- ROM—^Read-only memory 
- PROM—Programmable ROM 
- EPROM—^Ultraviolet erasable PROM 
- EEPROM or E2—^Electrically erasable 

PROM 
- FERRAM—^Ferroelectric RAM 
- NVMEM—^Nonvolatile memory (ROM, 

PROM, EPROM, EEPROM, FERRAM) 
- FIFO—^First-in, first-out memory 
- SPMEM—Other specialty memory (dual 

port, shift-register, color look-up, etc.) 

Micrologic 

- ASSP—Application-specific standard 
product 

- BIT—^Bit slice (subset of MPU functions) 
- DSP—^Digital signal processor 
- MCU—Microcontroller unit 
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- MPR—^Microperipheral 
- MPRCOM—MPR digital communicatiohs 

aSDN, LAN, UART, modem) 
- MPU—^Microprocessor unit 
- LISP—32-bit list instruction set processor 

for Al applications 
- RISC—Reduced-instruction-set computation 

32-bit MPU 

• Standard logic 

- LOG—Standard logic 

• ASIC logic 

- ASIC—Application-specific IC 
- ARRAYS—Gate arrays 
- CBIC—Cell-based IC 
- CUSTOM—Full-custom IC (single user) 
- PLD—^Programmable logic device 

• DisCTete 

- DIS—Discrete 
- DIODE 
- EET—Field-effect transistor 
- GTO—Gate turn-off thyristor 
- HEMT (GaAs)—High-electron-mobility 

transistor 
- MOSFET—MOS-based field-effect transistor 
- PWR TRAN—Power transistor 
- RECTIFIER 
- RF—^Radio frequency 
- SCR—Schottky rectifier 
- SENSORS 
- SST—Small-signal transistor 
- THYRISTOR 
- TRAN—Transistor 
- ZENER DIODE 

• Optoelectronic 

- OPTO—Optoelectronic 
- CCD—Charge-coupled device (imaging) 
- COUPLERS—Photocouplers 
- lED—^Infirared-emitting diode 
- IMAGE SENSOR 
- LASER (GaP)—Semiconductor laser or 

laser IC 
- LED—^Light-emitting diode 
- PDIODE—Photo diode 

- PTRAN—Photo transistor 
- SAW—Surface acoustic wave device 
- Srr IMAGE SENSOR—Static induction tran

sistor image sensor 

The Process Technology column lists four major 
types of technologies. This column also lists a 
few uncommon technologies along with infor
mation on levels of metal, tjrpe of w^ell, and 
logic structure, when available. Definitions of 
the nomenclature used in the Process Technol
ogy column are as follows: 

• MOS (silicon-based) 

- CMOS—Complementary metal-oxide semi
conductor 

- MOS—n-channel metal-oxide semiconduc
tor (NMOS) and p-channel metal-oxide 
semiconductor (PMOS) (More than 
90 percent of the MOS fabs use 
n-chaimel MOS.) 

- Ml—Single-level metal 
- M2—^Double-level metal 
- M3—Triple-level metal 
- N-WELL 
- P-WELL 
- POLYl—Single-level polysilicon 
- POLY2—Double-level polysilicon 
- POLY3—Triple-level polysilicon 

• BiCMOS (silicon-based) 

- BICMOS—Bipolar and CMOS combined 
on a chip 

- BIMOS—^Bipolar and MOS combined on a 
chip 

- ECL I/O—^ECL input/output 
- TTL VO—^TTL input/ouqjut 

• Bipolar (silicon-based) 

- BIP—^Bipolar 
- ECL—Emitter-coupled logic 
- TIL—^Transistor-transistor logic 
- STTL—Schottky TTL 

• Gallium arsenide and other compound semi
conductor materials 

- GaAs—Gallium arsenide 
- GaAlAs—Gallium aluminum arsenide 
- GaAs on Si—Gallium arsenide on silicon 

- GaP—Gallium phosphide 
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- HgCdTe—Mercuric cadmium tell\aride 

- InAs—Indium arsenide 

- InP—^Indium phosphide 

- InSb—^Indium antimony 

- LiNb03—lithium niobate 

- SOS—Silicon on sapphire 

The number in the Minimum Linewidth column 
represents the minimvim linewidth at the criti
cal mask layers as drawn. This number is 
stated in microns and is defined in Dataquesfs 
fab survey as being available in production 
volumes. 

The Wafer Size column represents the wafer 
diameter expressed colloquially in inches. 
However, for wafers greater than 3 inches in 
diameter, the colloquial expression is inac
curate. When calculating square inches, the 
following approximations are used: 

Wafer-Start Capacity is defined in the fab sur
vey as the equipment-limited wafer-start capa
city per four-week period. Start capacity is not 
limited by current staffing or the number of 

shifts operating; it is limited only by the 
installed equipment in the fab and the com
plexity of the process it runs. Start capacity in 
square inches is calculated using the approxi
mate diameter and the wafer-start capacity. 

The Clean Room Class column represents the 
level of cleanliness in the cleanest part of the 
dean room. This area represents the true 
enAnronment to which the wafer is exposed. 

The Origin of Otvner column represents 
the coimtry w^here the parent conqjany is 
headquartered. 

The Merchant or Captive column categorizes 
each fab line on the tables as one of these 
two types. Definitions of the various categories 
are as follows: 

• A Merchant fab line is a fab line that 
produces devices that end up available on 
the merchant market. 

• A Captive fab line does not sell any of its 
devices on the merchant market. All produc
tion is consumed by the owner of the fab 
line. 
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Table 1 
European Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1992) 

Conpany 

ABB-HAFO AB 

@ 

a 

AEG AS (DAIMLER BENZ) 

I 

1 

t 

I 
i 

ANALOG DEVICES 

ANALOG DEVICES 

ANSALDO IBASPORTI 

ASCOH FAVAG 

City 

JAKFALLA 

LAHPERIHEIH 

Country 

SWEDEN 

LIMERICK 

Fab 

Name 

Products Process 

Produced Technology 

Max. Sq. In. Clean 

Min. n/Start Start Room Clean 

Line- Waf. Capacity Capacity (square Room 

width Size (4 wks.) (4 wks.) feet) Class 

N/A 

R/A 

DIS OPTO BIP CMOS SOS 1.50 5,000 60,850 S,000 1/10 

t<y% 

Krt 

PNR DIS 
LIN 

3D ICs 

mm-WAVE 

OETO 

LIN AD/OA 

TELECOM 

LIN AD/DA 

TELECOM 

BIP S.OO 13. 16,000 113,120 

flvOO 

0 100 

0 N/A 

CMOS BICMOS 1.00 4 15,000 182,550 10,000 10 

BIP BICHOS 1.20 i( 20,000 547,600 0 N/A 

KipXta PHR DIS BIP IM 2.00 

SniTZESLAND N/A ARRAYS 

CUSTOM 

6,000 73,020 

1,000 12,170 0 100 



Table 1 (Continued) 
EtifOpean Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production Durlc^ 1992) 

Company 

ATSI taCROELECIRONICS 

® 

i 
s 
•S 

I I I 
! 

I 
I 

AUSTRIA HIKROSXSTEME GHSH 

DIGITAL EQUIPMENT 

E U n S GMBH 

City Country 
Fab 
Name 

HFtORIt) N/A 

••tt/k:. NETHERLANDS N/A 

AUSTRIA Mfii 

SOOTH QDEENSFEBRY ECOTIAMD B/X 

DORTMUND H/A 

H/A 

Max. S<]. In. Clean 
Min. H/Start Start Roon Clean 

Products ProoesB Line- Waf. Capacity Capacity (square Room 
Produced Technology w+dth Size (4 uks.) (4 wks.) feet) Class 

CBIC 
CUSTOM 

CMOS H2 

EPROM pfm 
EEPROM 
KBBKCB 

NHOS CMOS 
BICHOS 

:Xaaxa 

MPU FPU 
LOG 

LIN CUSTOM CMOS 

N/A 

1.25 G 14,000 383,320 25,000 1 

a ^ n 9 5,000 243,350 0 N/A 

1.00 4 25,000 304,250 10,000 10 

0.70 is 3,000 82,140 28,000 1 

1.50 4 4,166 50,700 

1.60 

0 10 

0 N/A 

ES2 EUROPEAN SILICON STRUCTURES ROUSSET CEDEX ROUSSET CBIC CMOS M2 tt,i6 9 1,000 1$,020 0 10/1 
ARRAYS 
CUSTOM MIL 



Table 1 CConttoued) 
European Existing Pilot and Productloa F ^ Lines 
(Including Fabs Going Into Production During 1992) 

Company City 

Max. Sq. In. Clean 
Min. W/Start Start Room Clean 

Fab Products Proceaa Line- Waf. Capacity Capacity (square Room 
Country Kama Produced Technology H^dth Size (4 whs.) (4 uks.) feet) Class 

s 

•§ 
n 

a 
8 GEC PLESSEY S/C 

1 
GEC PLESSEX S/C 

6EC PLESSEX S/C 

f 

I 

s 
I 
Q. GEC PLESSEX S/C 

GEC PLESSEX S/C 

STD 883 

NERION AXCLIFFE ENGLAND PHASE 1 4Mb DRAM CMOS 
ASIC 

1.00 6 25,000 684,500 0 N/A 

Lnrcout EHCLXIID H/A LIN MPU CHOS HOS 1 . 5 0 4 1 3 , 0 0 0 1 5 8 , 2 1 0 1 2 , 0 0 0 10 

ABBAXS 

PLXHPION VM/Jt 

•unt 

EHSLMiD H/A 

N/A 

ASIC DSP 
TELECOM 

.^,itj^ t 15,000 182,550 0 H/A 

CHOS NHOS H3 0.70 6 6,000 164,280 19,906 1 

DIODES DIS BIP 
LIN 

EHGLAUD H/A LIH 'WW; 

5.00 S 12,000 228,240 29,000 N/A 

3.00 4 14,000 170,380 0 N/A 



Table 1 (Continued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Going into Productton During 1992) 

Ccnnpiuiy 

w 

IBH 

IBM 

City 

BROGQ 

GLENROIBES 

BOEBLINGEH 

Fab 
Name Country 

SWITZERLAND H/A 

SCOTLAND H/A 

CORBEIL-ESSOHHES FRANCE 

COSBEIL-ESSONNES FBANCE 

COBBEIL-ESSONNES FRANCE 

HANNOVER 

Wx 

«/* 

w*,. 

N/A 

N/A 

Products 
Produced 

CONSOHER 
ICs 

Proceaa 
Technology 

Max. Sq. In. Clean 
Hln. H/Start Start Room 

Llne~ Waf. Capacity Capacity (square 
H^dth Size (4 wka.) (4 wks.) feet) 

Clean 
Room 

Claaa 

ARRAYS CMOS HOS 
CBIC EPROM 
CDSTOH 

PHR DIS 
HYBRID 

ARRAYS LIN BIP 
CUSTOM 

25SK DRAM 
64K SRAH 

IHb ORAM CMOS 

vt» 

0.00 3 15,000 106,050 15,000 N/A 

1.00 6,400 77,888 28,000 100 

0.00 4 20,000 243,400 0 H/A 

2.00 5 40,000 760,800 50,000 N/A 

CMOS HOS l.OO 9 25,000 475,500 25,000 N/A 

•iiw'- 7,000 340,690 

0.00 -•* 20,000 243,400 

0 N/A 

0 N/A 



Table 1 (Continued) 
European Existing Pilot and Production Fab Uncs 
(Including Fabs Going Into Production During 1992) 

@ 

Company 

IBM 

City 

SINDELFINGEN 

Country 

GEBHAHY 

Fab 
Nane 

H/Jk 

Products 

Produced 

ARBAYS 

Process 

Technology 

BIF 

Max. Sq. In. Clean 

Hln. H/Start Start Room Clean 

Line- Waf. Capacity Capacity (square Room 

w4.dth Size (4 wks.) (4 vks.) feat) Class 

2.00 15,000 285,300 20,000 N/A 

IBM SIHDELFINGEN B/A IHb DRAM CMOS 0.80 S 20,000 973,400 45,000 N/A 

4Mb DRAM 

^ • 

SIHDELFINGEN HA 25 6K DRAM HOS 

SRAM DSP 

MPn 

1.50 3 23,000 475,500 20,000 N/A 

IBM SIHDELFINGEN <f̂  CUSTOH XtSf, 1.50 3 15,000 265,300 20,000 N/A 

SINDELFINGEN H/̂  4Mb DRAM tjtt^ O.eO S 3 0 , 0 0 0 1 , 4 6 0 , 1 0 0 4 5 , 0 0 0 N/A 

vM BULGARIA Jf/Jk 16K DRAM, 
S4K DRAH 

0 N/A 

INST. SCIENCE t TECH. TREbrro ITMX N/A am 0.00 1 0 , 0 0 0 • 1 2 1 , 7 0 0 0 N/A 



Table 1 (Continued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Goli^ Into Production During 1992) 

Company 

INTL. BECIIFIER 

@ 

P INTL. BECIIFIER 

-i 

I 

i -s 
H isntiUHk 

I 
i 

lOT 

City 

Max. Sq. In. Clean 
Min. W/Start Start Room Clean 

Fab Products Process Line- Haf. Capacity Capacity (square Room 
Country Name Produced Technology width Size (4 wks.) (4 wks.) feet) Class 

ITAtV BORGABO BECTIFIER H/A 
TBnaSTOR 

IWlS.1 VENARIA RECTIFIER N/A 
TBXRISTOR 

0.00 4 15,000 182,550 13,000 100 

YOGOSLAVIA N/A DTS S I P 

HARTLEPOOL BKGUUH) H / A OP TO QOAB 

i m l Y K/A N/A 

0.00 4 10,000 121,700 

Oiep. ]X- 5,000 35,350 

0.00 0 

0.00 D 

FBEIBDIKS $fli, Pirn TRAN BIP DOS 5.00 -4 42,000 511,140 
CIS 

W4-- DSP NVHEH CMOS MOS 
COSTOH 

1.20 5 21,500 408,930 

0 N/A 

0 N/A 

0 N/A 

0 N/A 

0 1000 

0 10 



Table 1 (Continued) 
European Existing Pilot and Production Fab Lines 
(Including Fabs Going into Production During 1992) 

Company 

irr 

M&TRA HHS/CYPRESS 

HICOBZ LECT. - t S U l I H 

HICRONAS, INC. 

City 

FBEIBDRG 

Coumtjcy 

QERUAHY 

Fob 
Nome 

K/X 

Max. Sq, In. Clean 
Min. n/Start Start Boom Clean 

Products Process Line- Haf. Capacity Capacity (square Room 
Produced Technology width Size (4 Kks.) (4 vks.) feat) Class 

SDTTON COLDFIELD ENGLAND »/A 

<̂ ^ 

H/A FItMtCE H/A 

SniTZERLAND N/A 

SNIIZEBLAllD N/A 

riHUUID N/A 

DIS CDSTOH BIP 

PMH DIS Siilm. 

5.00 4 16,500 200,805 

256K SBAM 
Men ASIC 
LIN 

K/A 

CMOS BiCMOS 
H2 

H/A 

CUSTOM N/A 

ABMYS LIN CMOS 
CDSTOH 

LIN CBIC 
CUSTOM 

CMOS H2 2.00 

0 10 

D 54,000 N/A 

0.70 i 10,000 190,200 21,500 10 

0.00 

D.DO a 10,000 121,700 

3.00 .4. 10,000 121,700 

0 N/A 

0 N/A 

P 10 

4,000 48,680 12,912 100 



Table 1 (Continued) 
European Existing Hlot and Production Fab lines 
(Including Fabs Going into Production During 1992) 

Cci^wny 

HIETEC ALCATEI. 

@ 
M 

HA 

O MOTOROIA 

J 
i 

I I 

I 
I 

I 

City 

OUDENAABOE 

Coimtry 

BELGIDH 

Fab 

NaniB 

EAST KIIiBRIDE SCOTLAND HOS-1 

EAST KILBRIDE SCOTLAND IJPVrf 

EAST KILBRIDE SCOTLAND 

wi^i^iBt. 

Products Process 
Produced Technology 

CUSTOM MOS CMOS 
CBIC AHA BICHOS 

Max. Sq. In. Clean 
Hin. n/Start Start Room Clean 

Line- Waf. Capacity Capacity (square Room 
width Size (4 vks.) <4 vks.) feet) Class 

1.00 A 15,000 182,550 21,520 10 B 

MCO MEM 
LOG 

HCO HEM 
LOG 

CMOS MOS HI 3.00 4 20,000 243,400 25,«00 100 U 

CMOS MOS 2.00 5 45,000 855,900 35,000 N/A U 

SRAH IHb CMOS TOSHIBA 1.00 
DRAM 68040 
HPU 

« 25,000 684,500 34,000 10 U 

HIP PHR PWS TRAN Bit. 

TELECOM OP BIP 
AMP REG 
ADIO 

N/A ;llis 

is,DO 5 12,000 228,240 8,700 100 

3.00 4 25,000 304,250 22,000 100 

0.00 i 14,000 170,380 5,800 N/A 



Table I (Continued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1992) 

Company 

NMIOHAL S/C 

HATIOHAL S/C 

NATIONAL S/C 

NEHHAiaCET HICKOSys. 

NHOVA HISTBAL S.P.A. 

City 

GREENOCK 

Country 

SCOTLAND 

LIVINGSTON, HEST SCOTLAND 

LOTBIAN 

LIVINGSTON, nSST SCOTLAND 

LOTBIAN 

Fab 

Name 

Products 

Produced 

Proceas 

Technology 

Max. Sq, In. Clean 

Hin, W/Start Start Room Clean 

Line" Waf. Capacity Capacity (square Room o 

w^dth Size (4 vks.) (4 wks.) feet) Class O 

BIE 4 LOG 

SCOTLAND EOGIC LOG N/A 

5.00 4 40,000 486,800 10,000 100 U 

0.00 5 15,000 285,300 15,000 N/A D 

SCOTLAND DK 6" LOO CDSTOH BIP 

ARRAYS 

1.50 

1Mb DRAM 

4Mb DRAM 

4Hb DRAM 

ZSSK SRAM 

HPO 

CMOS H2 M3 0.70 

0.00 

i ^ 

«l» ZENER 

OIOOE 

DIODES 

N/A 

7,000 191,660 10,000 10 U 

9,000 171,180 19,500 1 JA 

9,000 246,420 19,500 N/A JA 

0.00 4 10,000 121,700 0 H/A E 

3;fKl 3, 15,000 106,050 10,760 1000 I 



Table 1 (Continued) 
European Existing Mlot fmO. Production Fab Lines 
(Including Fabs Going into Produetlon During 1992) 

Company 

@ 

I-* 

^ PHILIPS 

•§ 

I 

5' PHILIPS 

o 

i 

#A;^M 

City 
Fab 

Country Name 

Max. Sq. In. Clean 
Min. H/Start Start Room Clean 

Products Process Line- Waf. Capacity Capacity (square Room 
Produced Technology H^-*^'' Size (4 wks.) (4 vks.) feet) Class 

rSKHCE V/k CONSDHER BIPOLAR M2 H3 1.50 5 IS,000 342,360 
ICS 

0 100 

GERMANY COHSDMER CON 

6ESIANX DISCRETE DIS 

W9:.m 

BtP Ml 

1.20 S. 18,000 342,360 16,140 100 

2.00 4 22,000 267,740 0 lK/10 

N/A 8-BIT HCO CMOS HOS HI 1.00 
16-BIT HCO H2 
EEPROH 
ASIC 

S 12,500 237,750 32,280 lOK/1 

BhZELGROVE, ENGLAND 
STOCKPORT CHESHIRE 

CEKCitR THAN DIODE BI? 
RECTIFIER 

10.00 4 45,000 547,650 19,368 100 

HAZEL6R0VE, ENGLAND POMERHOS DIODE HOS IH i,iW- 4 10,000 121,700 11,836 10 
STOCKPORT CHESHIRE SMART PWR 

NETHERLANDS N/A N/A ••t0l in !•(# 4 26,000 316,420 23,456 100 



liable 1 (Contlniied) 
European Exiting Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1992) 

Company 

PHILIPS RTC 

PHILIPS/FASELEC 

City Country 

Fab 

Name 

STADSKBNAAL 

•<Wll*'' 

GSAHOLLERS 

NETBERUUIDS N/A 

METHESLANDS N/A 

NETHERLANDS N/A 

NETHERLANDS N/A 

N/A 

Products 

Produced 

Process 

Technology 

Max. Sq. In. Clean 
Hin. n/Start Start Room 

Line- Waf. Capacity Capacity (square 

w4.dth Size (4 wks.) (4 wks.) feet) 

Clean 

Room 

Class 

SRAM CON CMOS MHOS M2 0.80 

•tfl*̂  HOS BICHOS 

BIP 

PHR DIS N/A 

DIODES 

RECTIFIER BIP H3 

;** 

SniTZERLAND N/A N/A CI«>S IH 

DI8 utm Bit 

8,400 229,992 1 

1.50 JS-; 20,000 380,400 39,338 100 

0. 12,912 10000 

0.00 3 70,000 494,900 0 N/A 

SvaO: ft 12,000 228,240 12,589 10 

2.00 4 12,000 146,040 21,520 100 

0.00 3 10,000 70,700 13,000 N/A 



Table 1 (Continued) 
Buropean Existing Pilot ail4 PnkluctlitMai ;Fab Ttiofm 
(Including Fabs Going into Production ptiHng 1S^2) 

Company 

® 

S RIFA AB 

I 
Vi 

City 
Fab 

Country Name 

Max. Sq. In. Clean 
Mln. W/Start Start Room Clean 

Products Proceaa Line- Waf. Capacity Capacity (square IRjaom 
Produced Technology width Size (4 wks.) (4 vks.) feet) Class 

I 
BOBERT BOSCB 

S SEAGATE HICROELECT. 
O 

I 

SBUlI tn EmtAHD H/A H/A 0 . 0 0 3 1 0 , 0 0 0 7 0 , 7 0 0 0 N/A 

H/A PUR CIS BIf 

* * •#/*. iMt. 1 

0.00 4 25,000 304,250 $2,000 N/A 

0.00 A- 10,000 121,700 0 N/A 

LIVINGSTON 

GLENROTHES 

SCOTLAND H/A 

SCOTLAND a/» 

EHOLMID N/A 

I,IH 

LIN DIS 
OPIO 

3.00 

BIP CHOS HOS 4.00 

5,000 60,850 1«,140 100 

2,000 24,340 

0 . 0 0 4 1 0 , 0 0 0 1 2 1 , 7 0 0 

V 10 

0 H/A 

REOILINGEN OBIIMMr!f RtK/FAK LIN DIS BIP BICHOS 3 . 0 0 4 2 0 , 0 0 0 2 4 3 , 4 0 0 0 100 
CUSTOM 



Table 1 (Continued) 
European Existing Pilot and Production Tab Unes 
(Including Fabs Going Into Production DurLn^ 1992) 

Company City Count cy 

I 
"i » I 
1 

I 

I 
I 
i 

SeS-THOHSON 

SGS-THOHSON 

Ses-IBOMSON 

SGS-TBOMSON 

SGS-THOHSON 

35041 BENNES 

juaiATi: IIKLX 

ASBATE (MILAN) IXMiX 

COSTALEITO 

Fab 
Name 

N/A 

JSA 

Max. Sq, In. Clean 
Mil). W/Start Start Room Clean 

ProductB Proceaa Line- Waf. Capacity Capacity (square Room 
Produced Technology width Size (4 wks.) (4 irka.) feet) Claas 

afiL 

H/A 

H/A 

tm. 'm*& 'Ŝ HiO;: 

LIN ABBAYS 
LOGIC 

64K ZSSK 
IHb EPBOH 
PLD LIN 
ABBAXS 

BIP BICHOS 4.00 

«/» 

LOG LIN 
CDSTOM 

3.00 

10,000 121,700 

ie,000 304,320 

0 N/A G 

16,000 304,320 22,000 10 I 

0.70 e 28,000 766,640 22,000 10/1 

34,000 646,680 

iJVpO 4 21,000 255,570 

0.00 

0 100 

0 100 

0 N/A 



Table 1 (Continued) 
European Existing Pilot and Production Fab Unes 
(Including Fabs Going into Production During 1992) 

@ 
t-* 

p 

I I 
I 

I 
I 

I 

CQnpany 

SGS-THOHSON 

Ses-THOMSON 

SGS-THOHSON 

SGS-THOHSON 

City 
Fab 

Country Name 

FRMICK H/A 

Max. Sq. In. Clean 
Min. n/Start Start Boom Clean 

Products Process Line- Waf. Capacity Capacity {square Room 
Produced Technology width Size (4 wks.) (4 wka.) feet) Class 

GEBMniY 

LIN Pim IC BIP CMOS 
CUSTOM 

1 . 5 0 4 2 0 , 0 0 0 2 4 3 , 4 0 0 1 4 , 0 0 0 100 I 

FBflNCE MODULE 4 HPU LIN CMOS HOS 2 . 0 0 4 2 2 , 0 0 0 2 6 7 , 7 4 0 

rsAHCE ^K)OULE 5 NVHEH MPU CMOS HOS 1 . 5 0 5 1 6 , 0 0 0 3 0 4 , 3 2 0 

PSS tt/A 

DIE H/A 

e n W U K BALAHSTBAS ASIC BIP 
CUSTOM LIN 

BALANSIBAS ASIC 
CUSTOM 

CMOS HOS 1.50 :t: 15,000 285,300 

0 10 I 

0 1 I 

0 N/A O 

5.00 3' 70,000 494,900 0 100 I 

5.00 4 20,000 243,400 0 100 I 

2.00 a 15,000 285,300 0 H/A G 



Table 1 (Continued) 
European Existing PUot and Production Pab lines 
(Including Fabs Going into Production During 1992) 

Conpany 

@ 

o 

I 
p 

f 
I 
2 

i 

lELEFONKEN 

City 

BEGENSBUBG 

BEGENSBORS 

mam 

JtfiitO^: 

Country 
Fab 
Nand 

Max. Sq, In. Clean 

Hin. W/Start Start Room Clean 

Products Process Lina~ Haf. Capacity Capacity (s<3Uare Roon o 

Produced Technology Hj,dth Size (4 wks.) (4 wks.) feet) Class O 

gKRMnSI MEGA. 1 IHb DRAM CMOS 

4Mb DRAM 

GERMANY HEGA 2 4Hb DRAM CMOS 

MA 

AUSTRIA FAB 1 

MA 

H(* 

64K DRAM MOS 

LOG 

FAB 2 23CK DRAM MOS 

SniTZERLAND N/A ^ W A 

LOG HPO 

HCO ARRAYS 

0.80 e 20,800 569,504 0 N/A GE 

0.80 S IS, 000 438,080 0 N/A GE 

tttOO i 10,000 121,700 0 N/A GE 

2.00 4 40,000 486,800 0 N/A GE 

1.20 5 40,000 760,800 0 N/A G 

0.00 < 10,000 121,700 0 H/A S 

3.00 4 24,000 292,080 3,000 100 G 



Table 1 fContlnucd) 
European Existing Pilot and Production Fab Lines 
(Including Fabs Going into Production Itatrtng 1992) 

Con^any C i t y Country 

^ TELEFONKEN ELECT. 
» - * 

o 

t 
_ lELEFmiKEN ELECT. 

1 I 
g! TELEFONKEN ELECT. 

i 
•0 

I 
I 

n 

* l S * 

Fab 

Name 

QEBMaMV H/A 

aEKHura H/A 

mRKun N/A 

Max. Sq. Zn. Clean 
Hln. n/Start Start Room Clean 

Producta Proceaa Line- Haf. Capacity Capacity (aquare Room 
Produced Technology width Size (4 Kka.) <4 vks.) feet) Class 

COST 

COSTQM LIN 
DIS HCO 

OPTO Hien 
FBEQOENCX 

BIP HOS CMOS 1 . 0 0 4 20,000 243,400 

W* 1 ^ ; Wfik 

PBASE 1 4Mb DRAM CMOS 
ASSP CBIC 

Pirn FAB PHR DIS ^ 1 ^ 

8W.:- LIN ASSP BIP CMOS 
BICMOS 

1.00 

1.00 

5,000 35,350 

3,000 9,420 

1 G 

0 N/A 

0 N/A 

0;B4 4 10,000 121,700 25,000 N/A 

0.80 m- 23,740 650,001 46,000 1 

D..(W: 4 14,37$ 174,992 9,000 100 

0.80 S 9,463 179,986 10,000 100 



Table 1 (Continued) 
European Bxlstlng Pilot and Productloa Fab Uncs 
(Including Fabs Goii^ Into Production During 1992) 

Company City Country 

Fab 

Nane 

« 

a I I 
I 

SGSHUIX H/A 

I 
•O 

3 

i 

VEB GLEICBtaCRTEBnEBK 

VEB BALBLEITERWEBK 

VEB KOHBIN&T HXKttOELEKTRONIK 

VEB BOEERENMEBK 

STABNSDOBF N/X 

Max. Sq. In. Clean 

Mln. W/Start Start Room Clean 

Products Process Line- Haf. Capacity Capacity (square Room 

Produced Technology width Size (4 wks.) (4 wks.) feet) Class 

CBIC LIN 

ASSP 

CMOS BICHOS 0 . 8 0 S- 1 0 , 5 1 5 1 9 9 , 9 9 5 1 7 , 0 0 0 10 O 

rURJUED H/A LIN 

i^:BXt S/x 

FRANKFORT (ODER) GERMAHX H/A LIN 

VEB HERK FOER FERHSEBELEKTRONIK BEBLIN-OBERSCBOENE GERHAinr W*L 

HEIDE 

SENSOR CCD N/A 

5 . 0 0 '$ i()a, 1 ,414 

0.00 ti 

0.00 D 

H/A N/X CMOS MOS 0 . 0 0 D 

NEOBAOS AH BENNHEG GERMAmT j ^ : SKKR '1^ 0 . 0 0 B.; 

0.00 0 

0 100 F 

0 N/A G 

0 N/A G 

0 N/A G 

0 H/A G 

0 N/A G 



Table 1 (Continued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1992) 

Ccanpany City 

Fab 

Country Name 

Max. Sq. In. Clean 

Mln. n/Start Start Room Clean 

Products Procesa Line- Waf. Capacity Capacity (equare Room 

Produced Technology w^dth Size (4 vka.) (4 wks.) feet) Class 

e 

B 
8 

#/& CBIPPENHAH EHQUUID 11/A DIS K/A 0 . 0 0 4 1 0 , 0 0 0 1 2 1 , 7 0 0 0 N/A E 

EtlOUiHt) N/A CDSIM BIP HOS 1 . 5 0 5 1 0 , 0 0 0 1 9 0 , 2 0 0 2 6 , 0 0 0 N/A E 

I 
i 



Table 2 
European Future Pilot and Production Fab lAaes 
(Planned Facilities Going Into ProductloA by Year) 

Con^any 

Target Wafer Sq. In. Clean 

Date Mln. Start Start Room 

Fab Frooe0S Fab Prod. Line- ffaf. Capacity Capacity (Square 

City Country Name Products Technology Type Begins width Size (4 wks.) (4 wka.) Feet) 

« 

Produotlon Begins; 1992 

HITACHI Ii2Un>SH0I GERMANY H/A 4Hb DRAH 256K N/A 

IHb SRAH 

» HITSOBISHI ALSDOHF 

R 

"i 

GERMANY N/A 4Hb DRAM HP17 CMOS; 

IHb DRAH 

f 01/01/92 0.80 B: 16,000 778,720 

FAT 03/01/92 0.80 fi 22,000 «02,360 25,000 

xt AVEZZANO ITALY PHASE 2 16Hb DRAH CMOS r 02/01/92 0.60 9 20,000 973,400 30,000 

I 
S Produotlon Beginst 1993 

FOJITSO HEHION AYCLIFFE ENGLAND PHASE 2 4Hb DRAH ASIC CMOS 

LEIXLIP, KILDAKE IRELAND FAB 10 386 486 586 CHOS 

HPD LOG 

HIETEC ALCATEL OODENAARDE BELGIUM FAB 2 ASIC 
P0LY2 

g Production Begin*t 1994 

gl FUJITSO NEtraON AYCLIFFE ENGLAND PHASE 3 16Hb DRAM CHOS 

S. Dataquest (October 1990 

r / / O.BO B 45,000 1,232,100 

r 06/01/93 0.80 S 18,000 876,060 30,000 

M2 PAT 07/01/93 0.50 6 5,000 136,900 12,917 

/ / 0.60 B 30,000 1,460,100 
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European Fab Database 

Background 
The material in this booklet applies to the 
European portions of Dataquest's Semiconduc
tors Equipment, Manufacturing, and Materials 
service Wafer Fab Database. TThe Wafer Fab 
Database is updated on an ongoing basis, 
employing both primary and secondary 
research methodologies. The tables included in 
this booklet highlight both production and 
pilot line wafer fabs. 

General Definitions 
A fab line is a processing line in a dean room 
that is equipped to do all front-end wafer 
processing. Occasionally there are two separate 
product-specific fab lines or tw ô different 
wafer sizes in a dean room. In this situation, 
a dean room will be documented as two fab 
lines if the equipment is dedicated to each 
wafer size or p rodua line. There can be many 
fab lines at one location. 

Front-end wafer processing is defined as all 
steps involved with semiconductor processing, 
beginning with initial oxide and ending at 
wafer probe. 

A production fab is defined as a wafer fab 
capable of front-end processing more than 
1,250 wafers per week (type = F). 

A pilot fab is defined as a wafer fab capable 
of front-end processing 1,250 wafers or less 
per week (type = P). 

Definitions of Table Columns 
The Products Produced column contains prod
uct information for seven produa categories. 
The information in this column can be very 
detailed, depending on the information's avail
ability. The nomenclature used within the 
seven produa groups of the fab database is 
as follows, with definitions where warranted: 

• Analog 

- UN—^Linear/analog devices 
- A/D D/A—Analog-to-digital, digital-to-

analog converters 

- AUTOMOTIVE—^Dedicated to automobile 
applications 

- CODEC—Coder/decoder 
- INTERFACE—^Interface IC 
- MESFET (GaAs)—Metal Schottky field-

effea transistor 
- MODFET (GaAs) 
- MDIODE (GaAs)—Microwave diode 
- MEET (GaAs)—^Miaowave field-effea 

transistor 
- MODEM—Modulator/demodulator 
- MMIC—Monolithic microwave IC 
- OP AMP—Operational amplifier 
- PWR IC—Power IC 
- BEG—Voltage regulator 
- SMART PWR—5mart power 
- SWITCHES—Switching device 
- TELECOM—Telecommunications chips 

Memory 

- MEM—Memory 
- RAM—Random-access memory 
- DRAM—Dynamic RAM 
- SRAM 4 TR.—Static RAM uses a 

4-transistor cell design 
- SRAM 6 TR.—Static RAM uses a 

6-transistor cell design 
- VRAM—Video RAM 
- ROM—Read-only memory 
- PROM—Programmable ROM 
- EPROM—^Ultraviolet erasable PROM 
- EEPROM or E2—^Electrically erasable 

PROM 
- FERRAM—^Ferroelectric RAM 
- NVMEM—^Nonvolatile memory (ROM, 

PROM, EPROM, EEPROM, FERRAM) 
- FIFO—^First-in, first-out memory 
- SPMEM—Other specialty memory (dual 

port, shift-register, color look-up, etc.) 

Micrologic 

- ASSP—Application-specific standard 
p rodua 

- BIT—^Bit slice (subset of MPU functions) 
- DSP—^Digital signal processor 
- MCU—Microcontroller unit 
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- MPR—^Microperipheral 
- MPRCOM—MPR digital communications 

(ISDN, LAN, UART, modem) 
- MPU—^Microprocessor unit 
- LISP—^32-bit list instruction set processor 

for AI applications 
- RISC—^Reduced-instruction-set computation 

32-bit MPU 

• Standard logic 

- LOG—Standard logic 

• ASIC logic 

- ASIC—Application-specific IC 
- ARRAYS—Gate arrays 
- CBIC—Cell-based IC 
- CUSTOM—^Full-custom IC (single user) 
- PUD—^Programmable logic device 

• Discrete 

- DIS—^Discrete 
- DIODE 
- FET—^Field-effect transistor 
- GTO—Gate turn-off thyristor 
- HEMT (GaAs)—^High-electron-mobility 

transistor 
- MOSFET—MOS-based field-effect transistor 
- PWR TEIAN—^Power transistor 
- RECTIFIER 
- RF—^Radio fi-equency 
- SCR—Schottky rectifier 
- SENSORS 
- SST—Small-signal transistor 
- THYRISTOR 
- TRAN—Transistor 
- ZENER DIODE 

• Optoelectronic 

- OPTO—Optoelectronic 
- CCD—Charge-coupled device (imaging) 
- COUPLERS—^Photocouplers 
- lED—^Infrared-emitting diode 
- IMAGE SENSOR 
- LASER (GaP)—Semiconduaor laser or 

laser IC 
- LED—^Light-emitting diode 
- PDIODE—^Photo diode 

- PTRAN—Photo transistor 
- SAW—Surface acoustic wave device 
- SIT IMAGE SENSOR—Static induction tran

sistor image sensor 

The Process Technology column lists four major 
types of technologies. This column also lists a 
few uncommon technologies along with infor
mation on levels of metal, type of well, and 
logic structure, when available. Definitions of 
the nomenclature used in the Process Technol
ogy column are as follows: 

• MOS (silicon-based) 

- CMOS—Complementary metal-oxide semi
conductor 

- MOS—n-channel metal-oxide semiconduc
tor (NMOS) and p-channel metal-oxide 
semiconduaor (PMOS) (More than 
90 percent of the MOS fabs use 
n-channd MOS.) 

- Ml—Single-level metal 
- M2—^Double-level metal 
- M3—Triple-level metal 
- N-WELL 
- P-WELL 
- POLYl—Single-level polysilicon 
- POLY2—Double-level polysilicon 
- POLY3—Triple-level polysilicon 

• BiCMOS (silicon-based) 

- BICMOS—^Bipolar and CMOS combined 
on a chip 

- BIMOS—^Bipolar and MOS combined on a 
chip 

- ECL I/O—^ECL input/output 
- TIL VO—TTL input/output 

• Bipolar (silicon-based) 

- BIP—^Bipolar 
- ECL—^Emitter-coupled logic 
- TTL—^Transistor-transistor logic 
- STFL—^Schottky TTL 

• Gallium arsenide and other compoxmd semi
conductor materials 

- GaAs—Gallium arsenide 
- GaAlAs—Gallium aluminum arsenide 
- GaAs on Si—Gallium arsenide on silicon 

- GaP—GaUium phosphide 

©1991 Dataquest Incorporated November—Reproduction Prohibited 
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- HgCdTe—Mercuric cadmium telluride 

- InAs—Indium arsenide 

- InP— Îndiimi phosphide 

- InSb— Îndium antimony 

- LiNb03—^Lithium niobate 

- SOS—Silicon on sapphire 

The number in the Minimum Linewidth column 
represents the minimum linewidth at the criti
cal mask layers as drawn. This number is 
stated in microns and is defined in Dataquesfs 
fab survey as being available in production 
volumes. 

The Wafer Size column represents the wafer 
diameter expressed colloquially in inches. 
However, for wafers greater than 3 inches in 
diameter, the colloquial expression is inac
curate. When calculating square inches, the 
following approximations are used: 

Wafer-Start Capacity is defined in the fab sur
vey as the equipment-limited wafer-start capa
city per four-week period. Start capacity is not 
limited by current staffing or the number of 

shifts operating it is limited only by the 
installed equipment in the fab and the com
plexity of the process it runs. Start capacity in 
square inches is calculated using the approxi
mate diameter and the wafer-start capacity. 

The Clean Room Class column represents the 
level of cleanliness in the deanest part of the 
dean room. This area represents the true 
environment to which the wafer is exposed. 

The Origin of Owner column represents 
the country where the parent company is 
headquartered. 

The Merchant or Captive column categorizes 
each fab line on the tables as one of these 
two types. Definitions of the various categories 
are as follows: 

• A Merchant fab line is a fab line that 
produces devices that end up available on 
the merchant market 

• A Captive fab line does not seU any of its 
devices on the merchant market. All produc
tion is consumed by the owner of the fab 
line. 

©1991 Daaquest Incorporated November—Reproduction Prohibited, 



Table 1 
European Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1992) 

Company 

ABB-HAfO AB 

C i t y 

JABFAI-LA 

Country 

SWEDEN 

Fab 
Name 

Max, Sq. In. Clean 
Mln. n/Start Start Room 

Products Process Line- Waf. Capacity Capacity (square 
Produced Technology width Size (4 wks.) (4 wks.) feat) 

N/A OIS OPTO BIP CMOS SOS 1.50 4 5,000 60,850 6,000 

UHPERTHEIH GEBHANY H/& PWR DIS 
LIN 

5.00 3 16,000 113,120 

I Q AEG tJ3 (DAIMLER BENZ) 

r 

3D ICs 
mm-WAVE 
OPIO 

GaAs MOS 0.00 0 0 

ANALOG DEVICES 'Mjf^ LIN AD/DA CMOS BICMOS 1.00 T4 15,000 102,550 10,000 
TELECOM 

C 

I 
I 

ANALOG DEVICES LIMERICK IMHt^fifB. l^A'i I-IN AD/DA BIP BICMOS 1 . 2 0 6 2 0 , 0 0 0 5 4 7 , 6 0 0 0 
TELECOM 

ANSALDO TRASPORII i S U X U N I I A PWR DIS BIP IH 2 . 0 0 A 6,000 73,020 d 

ASCOH FAVAG SWITZERLAND N/A ARRAYS 
CUSTOM 

3.00 4 1,000 12,170 



Table 1 (Continued) 
European Existing P l l^ j«iS( WroiJijill^ 
(Including Fabs Going Ifl̂ Q Vtim^^fm Wii^ 19^2) 

Cofdt'A'^V C i t y Country 
Fab 
Haino 

AT&T HICBOELECTROHICS 

i-* 

o 
I 
i 

I 
I 

I 
I 
i 

AOSIBIA HIKROsrSTEHE GMBH 

DIGITAL EQUIPMENT 

EUfOS GMBH 

N/A 

JG%- HETHERLANDS N/A 

N/A 

SOUTH QDEENSFBBRY ECOTIAHD N/A 

GERMANY H/A 

Max. Sq, In. Clean 
Min. H/Start Start Room 

Producta Procesa Line- Waf. Capacity Capacity (square 
Produced Technology w4<̂ l> Size (4 wka.) (4 wka.) feet) 

CBIC 
CD5T0M 

EPROM 
EEPROH 
ARRAXS 

CMOS H2 1.25 G 14,000 383,320 25,00 

IIHOS CMOS 
BICMOS 

HPU FPU 
LOS 

LIN CUSTOM CMOS 

•/"t mfi 

ES2 EUROPEAN SILICON STRUCTURES ROUSSET CEDEX CBIC 
ARRAXS 
CUSTOM MIL 

CMOS H2 

0.60 a 5,000 243,350 

1.00 t 25,000 304,250 10,00 

3,000 82,140 28,0 

4,166 50,700 

1.60 4 

OitO 5 1,000 19,020 



Table 1 (Continued) 
European Existing Pilot and Production Fab lines 
(Includli^ Fabs Going Into Production During 1^2) 

Con^any C i t y C o u n t r y 

Fab 

Nam* 

Max. S q . I n . C l e a n 

H i n . H / S t a r t S t a r t Room 

P r o d u c t s P r o c e a a L i n e - Waf. C a p a c i t y C a p a c i t y ( s q u a r e 

P r o d u c e d Technoloc |y H^dth S i z e (4 w k s . ) <4 v k a . ) f e e t ) 

STD 8 8 3 

I 

I 
FUJXISU NEWTON AXCLIFFE EHSLKHD PHASE 1 4Hb DRAM 

ASIC 

CTWS 1.00 S 25,000 684,500 0 

8 SEC PLESSEX S/C 

I 

I 
GEO PLESSEX S/C 

EHSLMKI H/A IiIN HPU 

ARRAYS 

SRAM COST 

CMOS HOS 1.50 4 1 3 , 0 0 0 1 5 8 , 2 1 0 1 2 , 0 0 0 

V/k. tl/t. 3 . 0 0 4 1 5 , 0 0 0 1 8 2 , 5 5 0 

SEC PLESSEX S/C 

I 

w*--' ASIC DSP 

TELECOM 

CMOS NMOS H3 0.70 S 6,000 164,280 19,906 

Q. SEC PLESSEX S/C emiraoM K/X DIODES DIS BIP 

LIN 

5.00 5 12,000 228,240 29,00 

GEC PLESSEX S/C BWIKDOtl N/A ISN d v M . 4 1 4 , 0 0 0 1 7 0 , 3 8 0 



Table 1 (Continued) 
JBuropean Existing Plldl fii|4 £ | Q ^ ^ 
(Inchidlim Fabs Going tolte t̂KNAW K̂dit ]̂ u (̂itig| i$^2) 

Company 

nm 

city Country 
Fab 
Name 

SWITZERLAND N/A 

Max. Sq. In. Clean 
Hin. H/Start Start Room 

Products Process Line- Haf. Capacity Capacity (square 
Produced Technology ŵ -̂ t̂h Size <4 wka.) (4 wks.) feet) 

CONSDHER MOS 
ICs 

0.00 3 15,000 106,050 15,00 

D ROGBES HICROBLECT. GLENROIBES SCOTLAND W/^ ABBAXS CMOS HOS 
CBIC EPROH 
CUSTOM 

tfOO i 6,400 77,888 28,00 

I I 

{ 
n 

I 
•o 

I 

•XM BOEBLXNSEH GERMANY N/A 

CORBEIL-ESSONNES FRANCE M/A 

CORBEIL-ESSONNES FRANCE ^ # 

PRR DIS 
HYBRID 

ARRAYS LIN BIP 
CUSTOM 

2S6K DRAH 
64K SRAM' 

CORBEIL-ESSONNES FRANCE VfA IHb DRAH 

0.00 * 20,000 243,400 

2.00 a 40,000 760,800 50,00 

CMOS MOS 1.00 $ 25,000 475,500 25,00 

0.00 a 7,000 340,690 

Mi^ m»' nxtt 0.00 '4 20,000 243,400 



Table 1 (Continued) 
European Existing Pilot and Production Fab Unes 
(Inchidtng Fabs Going into Production During 1992) 

Company 

@ 
»-* 
VO 

City 

SINDELFIHGEN 

Country 

GEBHANY 

Fab 

Name 

M/A 

Products 

Produc«d 

Prooeaa 

Technology 

Max. Sq. In. Clean 

Hln. W/Start Start Room 

Line- ffaf. Capacity Capacity (square 

ir4.dtb Size (4 wks.) <4 wka.) feet) 

2.00 15,000 285,300 20,000 

a 

SIMDELFINSEN aunam S/K IHb DRAM 

4Mb DRAM 

20,000 973,400 45,000 

f 

SINDELFIHGEN Wi 25 6K DRAM 

SRAM DSP 

MPO 

25,000 475,500 20,000 

I 
I 
O IBM 
P 

SINDELFINGEN 

SINDELFIHGEN 

'«/k' 

m 

casioH 

4Mb DRAM Gt^. 

1.50 

0.80 

15,000 285,300 20,000 

30,000 1,460,100 45,000 

i 
XCli H/A BULGARIA l i j ^ 16K DRAM, 

64K DRAM 

INST. SCIENCE « TECH. i i t ^ ceo ••wm 0^ 10,000 • 121,700 



Table 1 (Continued) 
Eutopean Existing Pilot saaUt te&itfMoa Fab lines 
(IndudliV Fabs Going btioJKwidilCtî kiit̂ ;]̂  1992) 

Company 

INTL. BECIIFIER 

D INTL. RECTIFIER 

I I 
I 

! 

g 

•ItlttiCGM 

City Country 
Fab 
Nama 

Max. Sq. In. Clean 
Mln. W/Start Start Room 

Products Process Line- Waf. Capacity Capacity (aquare 
Produced Technology wj-dth Size (4 vks.) (4 wks.) feet) 

HARTLEPOOL 

IXKLlf BOReARO RECTIFIER N/A 
TBYRISTOR 

ITALY VENARIA RECTIFIER N/A 
THYRISTOR 

YOSOSLAVIA V/K BIB 

tmiMO) N/A opm WW 

N/A Ht/A 

CERMUn H/A 

GERHANX H/A 

PnR TRAN 
DIS 

DSP NVMEH 
COSTOH 

0.00 4 15,000 182,550 13,00 

0.00 4 10,000 121,700 

0.00 5,000 35,350 

i^^Op 

5.00 4 42,000 511,140 

1.20 5 21,500 408,930 



Table 1 (Continued) 
European Existing Wlot and Production Fab Unes 
(Including Fabs Going Into Production During 1992) 

Company 

ITT 

IiDCAS 

C i t y 

FBEIBOBa 

Country 

GEBMAm 

Fab 

Hane 

Products 

Produced 

Process 

Technology 

SDIION COISFIELD ENGLAND 

akTRk ms/CYfwss 

KTCOMI^CI. -HHKni 

fBXS^fj/iKfi 

taCSONAS, INC. 

H/A 

WtKIM 

rtMUCK 

H/A 

H/A 

.Ji* 

H/A 

DIS CUSTOM BIP 

BNR DIS GaAa 

H l n . 
L l n e -
H^dth 

5.00 

Haf. 
S i z e 

Max. Sq . I n . Clean 
n / S t a r t S t a r t Boom 

C a p a c i t y C a p a c i t y ( square 
(4 wks . ) (4 K)cs.) f e e t ) 

256K SRAM CMOS BlCHOS 0 . 7 0 
HCD ASIC H2 
LIN 

SniTZERLAND N/A 

SniTZEBLAND N/A 

TItnANS H/A 

H/A 

CQSXOH 

H/A 

H/A 

0.00 

ABMUrS LIN CMOS 
CUSTOM 

LIN CBIC CMOS H2 
CUSTOM 

1 6 , 5 0 0 2 0 0 , 8 0 5 

tiM 0 >4 54,000 

10,000 190,200 21,500 

4 10,000 121,700 

i,^ 4L 10,000 121,700 

tt,W 4,000 48,680 12,91 



Table 1 (Continued) 
European Eidstlng Pilot and Producj^oii Pai> lines 
(Including Fabs Golt^ into Produd^fm During 1992) 

Cc;fLpany C i t y 

HIEIEC ALCATEL ODDENAABDE 

Country 

BELSIDH 

Fab 

Hana 

Max. Sq. In. Clean 

Min. ff/Start Start Room 

Products Process Line- Waf. Capacity Capacity <square 

Produced Technology width Size (4 wks.) <4 wks.) feet) 

CDSIOH MOS CMOS 

CBIC AHA BICMOS 

1.00 4 15,000 182,550 21,52 

O MOTOROLA. 

I •S 

I 
.3 HOTOBOLA 

I 
a 
I 

EAST KILBRIDE ^ SCOTLAND liSri 

EAST KILBRIDE •/ SCOTLAND .l^tvi: 

MCO MEH 

LOG 

HOS HI 3.00 I: 20,000 243,400 25,60 

HCD HEM CMOS HOS 

LOG 

^•44 9 45,000 855,900 35,00 

EAST KILBRIDE V SCOTLAND MOS-9 s/ SRAH Itjb 
DRAM 68040 
MPU 

TOSHIBA 1 . 0 0 6 2 5 , 0 0 0 6 8 4 , 5 0 0 3 4 , 0 0 

I 
n 

I 

/ FRANCE y BIP PHR ERR TRAN liji^ 1 0 . 0 0 $ 1 2 , 0 0 0 2 2 8 , 2 4 0 8 , 7 

I J TELECOH OP BIP 
AMP REG 
ADTO 

2 . 0 0 < 2 5 , 0 0 0 3 0 4 , 2 5 0 2 2 , 0 

MOTOROLA itibt. CIS itSS:: 0.00 4 14,000 170,380 5,8 



Table 1 (Continued) 
European Existing Pilot and Production Fab Lines 
(Including Pabs Going Into Production During 1992) 

Company 

N&TIONAL S/C 

@ 

I 
& HATIOtlAL S/C 

t 
sa 

HATIOIUI. S/C 

a 
z 

i 

fl. 

I 
a 

NEHHASKET KECSOSXS. 

tnlOVA mSTBAL S.P.A. 

City 

GREENOCK 

Country 

SCOTLAND 

Fab 
Name 

Max. Sq. In. Clean 
Min. W/Start Start Room 

Products Process Line- Waf, Capacity Capacity (square 
Produced Technology ŵ -dth Size (4 wks.) (4 irks.) feat) 

LIVINGSTOH, WEST SCOTLAND 
LOTBIAN 

LIVINGSTOH, WEST SCOTLMID 
LOTBIAN 

SERHONETA, 

BIP 4 LOG 

SCOTLAND LOSIC LOG 

BIP 

K/A 

SCOTLAND DK 6" LOG CDSTOH BIP 
ABRAYS 

5.00 4 40,000 486,800 10,00 

0.00 6 15,000 285,300 15,00 

1.50 S 7,000 191,660 10,00 

PBASE 1 IHb DRAM CMOS H2 M3 0.70 
4Mb DRAM 

S 9,000 171,180 19,50 

4Mb DRAM CMOS 
2S6K SRAH 
MTO 

.Jjt/m LIN DIS BIP 

0.00 f 9,000 246,420 19,50 

0.00 4: 10,000 121,700 

:rm^ |i%- ZENER 
DIODE 
DIODES 

i * 3.00 S 15,000 106,050 10,76 



Table l (Continued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1992) 

CDiiq>sny 

® 
1-* 

t-» 

O 
s. 
§ PHILIPS 

•s 

i 
a PHILIPS 

I 
I 
K PHILIPS 

s 

I 
i 

c i t y Country 

HAZELGBOVE, EHSLAHD 
STOCKPORT CBESHIBE 

HAZELGBOVS, ENGLAND 
STOCKPORT CBESHIBE 

Fab 
Name 

Max. Sq. In. Clean 
Hin. W/Start Start Room 

Products Process Line- ffaf. Capacity Capacity (square 
Produced Technology v^dth Size (4 wks.) (4 wks.) feet) 

ntUiCE H/A CONSUMER BIPOLAR H2 H3 1.50 
ICS 

5 IB,000 342,360 

COHSDHER CON 

DISCRETE DIS 

BIP K2', 

::iii;p;.«i.. 

1.20 9 18,000 342,360 16,14 

2.00 4 22,000 267,740 

• ' f t * . 8-BIT MCD CMOS 
16-BIT HCU H2 
EEPBOH 
ASIC 

TBAN DIODE BIP 
RECTIFIER 

HI 1.00 9 12,500 237,750 32,2 

10.00 4 45,000 547,650 19,3 

NETHERLANDS H/A 

OIOOE 
SMART PnR 

N/A 

HOS IH ;̂ .ltO t 10,000 121,700 11,8 

i^Jiji!; :$«(HI 4 26,000 316,420 23,4 



Table 1 (Coatliiued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Goli^ Into Production Diirh^ 1992) 

Coinpany C i t y Country 

Fab 

Name 

% mm^: n 

PHILIPS «K 

PHtLIPS/FASELEC 

STADSKMIftAL 

CKW? 

GMHOLLERS 

NETHERLANDS N/A 

NETHERLANDS H/A 

NETHERLANDS N/A 

NETHERLANDS N/A 

niififfss 'K/i 

SniIZEBLAND N/A 

SPAIil N/A 

Products 

Produced 

Process 

Technology 

Max. Sq. In. Clean 

Min. N/Start Start Room 

Line- Haf. Capacity Capacity (square 

w^-dth Size (4 wks.) (4 vka.) feet) 

SRAM CON CMOS NMOS MZ 0.80 

tiam 

PWR DIS 

DIODES 

HOS BICMOS 

BIP 

M/A 

RECTIFIER BIP H3 

H/A 

OIS LXK BIP 

0.70 

8,400 229,992 

1.50 S 20,000 380,400 39,33 

S 12,91 

0.00 3 70,000 494,900 

ff.DO B̂  1 2 , 0 0 0 2 2 8 , 2 4 0 1 2 , 5 8 

2 . 0 0 4 1 2 , 0 0 0 1 4 6 , 0 4 0 2 1 , 5 2 

0 . 0 0 3 1 0 , 0 0 0 7 0 , 7 0 0 1 3 , 0 0 



Table I (Continued) 
European Existing PikH fknd VrodsiefkiA WHSji T : ^^ -
Clnctudlng Fabs Going Into ProductlptL PC£ î% ^ ^ 2 ) 

Con^any City 

Fab 

Country Name 

Max. Sq. In, Clean 

Mln. W/Start Start Room 

Products Process Line- Haf. Capacity Capacity (square 

Produced Technology width Size <4 wks.) (4 wks.) feet) 

§ RIFA KB 

•§ 

tm 

I 
S RIFA AB I 
f ROBERT BOSCH 

5 SEAGATE KECROELECT. 
9 

I 
I 

SHaUHD H/A 

H/A 

N/A 

FHR SU: Bi; 

0.00 3 10,000 70,700 

3|if̂ . H/A 3K!*. 5 

0.00 4 25,000 304,250 92,00 

tTtfUgi 4. 1 0 , 0 0 0 1 2 1 , 7 0 0 

BEDTIiIHOEN OESMMnf RtN/FAH LIN DIS BIP BICHOS 3 . 0 0 4 2 0 , 0 0 0 2 4 3 , 4 0 0 
CDSTOH 

LrVINQSTON SCOTLAND jUfe vata 3.00 4 5,000 60,eS0 16,14 

GLENROIBES SCOTLAND « ^ 

H/A 

LIN DIS 

OPIO 

BIP CMOS HOS 4.00 4- 2,000 24,340 

SIP 0.00 4 10,000 121,700 



Table 1 CCofltlnued) 
European Existing Pilot and Production Fab Line$ 
(Including Fabs Going into Production During 1^2) 

Company 

« 
hJ 

g 

1 I 
I 

SBS-IHOHSON 

S6S-TB0USON 

SGS-TBOHSON 

I 
I 
i 

SSS-IBOMSON 

SSS-IHOHSON 

SeS-IHCMSON 

C i t y Country 

35041 KENNES 

ASIATE (HIUN) 

I'oas 

lUiLm 

•YjffllflijfilW 

^gWfpifc 

COSTALEITO 

'^^BOM. 

Fab 
Name 

H/A 

'W/h 

tKa_a 

'«/A: 

N/A 

P r o d u c t s 
Produced 

P r o c e s s 
Technology 

Max. Sq . I n . Clean 
H i n . n / S t a r t S t a r t Room 

L i n e - ffaf. C a p a c i t y C a p a c i t y (square 
w i d t h S i z e (4 wka.) (4 v k s . ) f e e t ) 

U R Ma-ta 

LIN AKRAXS BIP BICHOS 

LOGIC 

S4K 25eK 

IHb EPROH 

PLD LIN 

ABItAXS 

111*, 

LOG L I N CMOS 

COSTOH 

3U«9^ 

«i* mm 

4 10,000 121,700 

16,000 304,320 

16,000 304,320 22,00 

0.70 f, 28,000 766,640 22,00 

34,000 646,660 

3.00 4 21,000 255,570 



Table 1 (Continued) 
European Existing niot and Production Fab Unes 
(Including Fabs Going Into Production During 1992) 

Company 

® 

i 

I 

I 
I 
I 
i 

SGS-TBOMSON 

Ses-IHOHSON 

S6S-IH0MS0N 

SGS-IBOHSOtI 

SSS-TROHSOH 

City Country 

Fab 

Name 

Max. Sq. In. Clean 

Hln. ff/Start Start Room 

Products Process Line- naf. Capacity Capacity (square 

Produced Technology width Size (4 wks.) (4 wka.) feet) 

N/A LIN PHR IC BIP CMOS 

CDSTOH 

1.50 4 20,000 243,400 14,00 

MODULE 4 MPD LIN CMOS HOS 2.00 t 22,000 267,740 

HODOLE 5 NVMEH HPn CMOS MOS 1.50 tj; 16,000 304,320 

tm Wk, 5.00 i:. 70,000 494,900 

THUUCt PUUns DI» W* 

BALANSTBSS ASIC :KI» 
CDSTCat LIN 

9,«g 4 20,000 243,400 

2t<B0 S- 15,000 285,300 

BALANSTRAS ASIC 
CUSTOM 

CMOS MOS Jt.JHI ft! 15,000 285,300 



Table 1 (Continued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Going into Production During 1992) 

Company 

„ SIEMENS 
O 

n 
a 
Q SIEMENS 

1 
I 

1 

I 

I 

W: 

lELEFONKEN 

City Country 
Fab 
Name 

BEQEHSBinta 

VILUCB 

VILIACK 

AUSTRIA FAB 1-

Wn. 

Max. Sq. In. Clean 
Min. W/Start Start Room 

Products Process Line- ffaf. Capacity Capacity (square 
Produced Technology wi,dth Size (4 wks.) (4 ifks.) feet) 

BEGENSBUBS e£RMMIX MEGA 1 1Mb DRAM CMOS 
4Mb DRAM 

OEBHAHY MEQA 2 4Mb DRAM CMOS 

GEBMAHY '-xi/fL.. tgrsu 'ir/ii' 

64K DRAM 
LOG 

AOSIRIA FAB Z 29 6K DRAM MOS 

SHITZERLAND N/A tOt H A ' 

LOS HPD CH03 
HCO ARRAYS 

0.80 9 20,800 569,504 0 

0.80 4̂1 IS, 000 438,080 0 

0.00 t 10,000 121,700 

2.00 4 40,000 486,800 

1.20 5 40,000 760,800 

0.00 4 10,000 121,700 

3.00 4 24,000 292,080 3,00 



Table 1 (Continued) 
European Existing Pilot and Production Fab lines 
(Including Fabs Going into Production During 1992) 

Company 

@ 
»-* 

I 

TEI^FONKEN ELECT. 

lELEFONKEN ELECT. 

I I 
^ TELEFDNKEN ELECT. 

I 
I 

City 

BEILBBONN 

AVEZZANO 

Fab 
Country Name 

H/A 

Max. Sq. In. Clean 
Mln. ' H/5tart Start Room 

Products Proceaa Line- Haf. Capacity Capacity (square 
Produced Technology width Slse (4 wks.) (4 wks.) feet) 

^is^ 

COST 

CDSTOH LIN BIP MOS CMOS 1.00 4 20,000 243,400 
OIS HCO 

N/A 

H/A 

OPTO HIGH BIP 
FBEQOENCX 

;|W«rep .1^., •!!*»• mfi 

PHASE 1 4Hb DRAM CMOS 
ASSP CBIC 

PHR FAB PRR DIS 

WA BIP CMOS 
BICHOS 

itr$t> 

5,000 35,350 

3,000 9,420 

0.00 4 10,000 121,700 25,00 

0.80 « 23,740 650,001 46,00 

0.00 « 14,379 174,992 9,00 

[Ojfi/i 5 9,463 179,986 10,00 



Table 1 CCorttinued[) 
European Existing Pilot and Production Ffib lines 
(Inctudlng Fabs Going Into Production During 19^2) 

CoDiparty City 
Fab 

Country Name 

Max. Sq. In. Clean 
Min. W/Start Start Room 

Products Process Line- Waf. Capacity Capacity (square 
Produced Technology width Size (4 wks.) (4 wks.) feet) 

@ 
l - t 

t 
ft 

0 VAISJULA. 

I 

FBEISINS GERHAHX N/A CBIC LIN 
ASSP 

CMOS BICMOS 0.80 S 10,515 199,995 17,0 

FiHLMH)' ^/II -i^'' '&to^ 5.00 ^ aoo 1,414 

STAHNSDORF ^k WHim #1̂  0.00 a 

I 
I 
i 

VEB BALBLEITERHERK 

VEB XOMBIHAT HIKROELEKTRONIK 

FBAHKFDRT (ODER) GERMANY H/A IXN BIP 0.00 0! 

GERMANY R/A W A CMOS MOS 0.00 O 

NEDBAUS AH RENNWEQ GERMANY tf/^ XRAN H/« 0.00 0 

VEB HEBK FOER FERNSEBELEKTRONIK BERLIN-OBEBSCBOENE GERMANY N/A SENSOR CCD N/A 
HEIDE 

0.00 a 



Table 1 CContlnued) 
European Existing Pilot and Production Fab IJnej» 
(Including Fabs Goii^ Into Production During 1992) 

Company City 

Fab 

Country Nana 

Max. Sq. In. Clea 

Mln. n/Start Start Room 

Products Process Line- Waf. Capacity Capacity (square 

Produced Technology w^dth Size (4 wks.) (4 wks.) feet) 

>g WESTCODE S/C 
»-» 

i 
•s 

CBIPPSNHAH N/A im'' urn Q I J M 4 1 0 , 0 0 0 1 2 1 , 7 0 0 

H/X J p ^ M ^ : BIP HOS 1 . 5 0 5 1 0 , 0 0 0 1 9 0 , 2 0 0 2 6 , 0 

I 

i 
•0 

I 
I 

NA - Not Available 
Source: Dataquest (November 1991) 



Table 2 
European Future Pilot and Production Fab lines 
(Planned Facilities Going into Production by Year] 

Con^any 

Target Wafer Sq. In. Cle 
Date Mln. Start Start Ro 

Fab Process Fab Prod. Line- Waf. Capacity Capacity (Squar 
City Country Kaine Pvoduots Technology Type Begins width Size (4 wks.) (4 wks.) Feet 

I 
5" TI 

I 

Produotlon Begins: 1992 
HITACHI LANDSHUI GERMANY H/A 4Hb DRAM 256K N/A 

1Mb SRAM 

HITSDBISHI ALSDORF GERMANY N/A 4Hb DRAM HFO .0||D3 
IHb DRAM 

F 01/01/92 0.80 a 16,000 778,720 

FAT 03/01/92 0.80 6 22,000 602,360 25 

IZnaC PHASE 2 ISHb DRAH <!#S It. 02/01/92 0.60 8 20,000 973,400 30 

9 Produotlon Beginsi 1993 
rOJIISD NEWTON AYCLIFFE ENGLAND PHASE 2 4Mb DRAM ASIC CMOS 

LEIXLIP, KILDARE IREUWD FAB 10 3B6 486 586 CMOS 
MPO LOG 

/ / 0.80 6 45,000 1,232,100 

I- 06/01/93 0.80 e 18,000 876,060 3 

HIBIEC ALCATEL OODENAARDE BEL6I0H FAB 2 ASIC 

I 
CMOS H2 FAT 07/01/93 0.50 6 5,000 136,900 1 
P0LY2 

? Produotlon Begins: 1994 
S FUJITSU NEWTON AYCLIFFE ENGLAND PHASE 3 16Hb ORAM CMOS / / 0.60 S 30,000 1,460,100 

i Dataquest (October 1990 
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European Fab Database 

BACKGROUND 
The material in this booklet applies to the 
European f)ortion of Dataquest's Semiconductor 
Equipment, Manufacturing, and Materials ser
vice Wafer Fab Database. The Wafer Fab 
Database is updated on an ongoing basis, 
employing both primary and secondary 
research methodologies. The tables included 
in this booklet highlight both production and 
pilot line wafer fabs. 

GENERAL DEFINITIONS 
A fab line is a processing line in a clean room 
that is equipped to do all front-end wafer 
processing. Occasionally there are two separate 
product-specific fab lines or two different 
wafer sizes in a clean room. In this situation, 
a clean room will be documented as two fab 
lines if the equipment is dedicated to each 
wafer size or product line. There can be many 
fab lines at one location. 

Front-end wafer processing is defined as all 
steps involved with semiconductor processing, 
beginning with initial oxide and ending at 
wafer probe. 

A production fab is defined as a wafer fab 
capable of front-end processing more than 
1,250 wafers per week. 

A pilot fab is defined as a wafer fab capable 
of front-end processing 1,250 wafers or less 
per week. 

DEFINITIONS OF TABLE 
COLLnVlNS 

The Products Produced column contains prod
uct information for seven product categories. 
The information in this column can be very 
detailed, depending on the information's avail
ability. The nomenclature used within the 
seven product groups of the fab database is 
as follows, with definitions where warranted: 

AUTOMOTIVE—^Dedicated to automo
bile applications 
CODEC—Coder/decoder 
INTERFACE—Interface IC 
MESFET (GaAs)—Metal Schottky field-
effea transistor 
MODFET (GaAs) 
MDIODE (GaAs)—^Microwave diode 
MFET (GaAs)—^Microwave field-effect 
transistor 
MODEM—^Modulator/demodulator 
MMIC—^Monolithic microwave IC 
OP AMP—Operational amplifier 
PWR IC—^Power IC 
REG—Voltage regulator 
SMART PWR—Smart power 
SWITCHES—Switching device 
TELECOM—^Telecommunications chips 

Analog 

LIN—^Linear/analog devices 
A/D D/A—^Analog-to-digital, digital-to-
analog converters 

Memory 

- MEM—^Memory 
- RAM—^Random-access memory 

DRAM—^Dynamic RAM 
SRAM 4 TR.—Static RAM uses a 
4-transistor cell design 
SRAM 6 TR.—Static RAM uses a 
6-transistor cell design 
VRAM—Video RAM 

- ROM—^Read-only memory 
PROM—^Programmable ROM 
EPROM—^Ultraviolet erasable PROM 
EEPROM or E2—Electrically erasable 
PROM 
FERRAM—^Ferroelectric RAM 
NVMEM—^Nonvolatile memory (ROM, 
PROM, EPROM, EEPROM, FERRAM) 

- FIFO—^First-in, first-out memory 
- SPMEM—Other specialty memory (dual 

port, shift-register, color look-up, etc.) 

Micrologic 

- ASSP—Application-specific standard 
product 
BIT—Bit slice (subset of MPU 
functions) 

- DSP—^Digital signal processor 



European Fab Database 

- MCU—^Microcontroller unit 
- MPR—^Microperipheral 
- MPRCOM—^MPR digital communications 

(ISDN, LAN, UART, modem) 
- MPU—^Microprocessor unit 
- LISP—32-bit list instruaion set proces

sor for AI applications 
- RISC—Reduced-instruction-set computa

tion 32-bit MPU 

• Standard logic 

LOG—Standard logic 

• ASIC logic 

- ASIC—^Application-specific IC 
ARRAYS—Gate arrays 
CBIC—Cell-based IC 
CUSTOM—Full-custom IC (single user) 

- PLD—^Programmable logic device 

• Discrete 

DIS—^Discrete 
DIODE 
FET—^Field-effect transistor 
GTO—Gate turn-off thyristor 
HEMT (GaAs)—^High-electron-mobility 
transistor 
MOSFET—MOS-based field-effea 
transistor 
PWR TRAN—^Power transistor 
RECTIFIER 

- RF—^Radio frequency 
SCR—Schottky rectifier 
SENSORS 

- SST—Small-signal transistor 
THYRISTOR 
TRAN—^Transistor 
ZENER DIODE 

• Optoelectronic 

OPTO—Optoelectronic 
- CCD—Charge-coupled device (imaging) 

COUPLERS—^Photocouplers 
- lED—^Infrared-emitting diode 

IMAGE SENSOR 
- LASER (GaP)—Semiconductor laser or 

laser IC 

- LED—^Light-emitting diode 
PDIODE—Photo diode 
PTRAN—^Photo transistor 

- SAW—Surface acoustic wave device 
SIT IMAGE SENSOR—Static induction 
transistor image sensor 

The Process Technology column lists four major 
types of technologies. This column also lists a 
few uncommon technologies along with infor
mation on levels of metal, type of well, and 
logic structure, when available. Definitions of 
the nomenclature used in the Process Technol
ogy column are as follows: 

• MOS (silicon-based) 

- CMOS—Complementary metal-oxide 
semiconductor 

- MOS—^n-charmel metal-oxide semicon
ductor (NMOS) and p-channel metal-
oxide semiconductor (PMOS) (More 
than 90 percent of the MOS fabs use 
n-channel MOS.) 

- Ml—Single-level metal 
- M2—^Double-level metal 
- M3—^Triple-level metal 

N-WELL 
P-WELL 

- POLYl—Single-level polysilicon 
- POLY2—^Double-level polysilicon 

POLY3—Triple-level polysilicon 

• BiCMOS (silicon-based) 

- BICMOS—^Bipolar and CMOS combined 
on a chip 
BIMOS—^Bipolar and MOS combined 
on a chip 
ECL I/O—^ECL input/output 
TTL I/O—TTL input/output 

• Bipolar (silicon-based) 

BIP—Bipolar 
- ECL—^Emitter-coupled logic 
- TTL—^Transistor-transistor logic 

STTL—Schottky TTL 

• Gallium arsenide and other compound semi
conductor materials 

- GaAs—Gallium arsenide 
- GaAlAs—Gallium aluminum arsenide 

©1991 Dataquest Incorporated May—^Reproduction Prohibited 
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- GaAs on Si—GaUium arsenide on two types. Definitions of the various categories 
silicon are as follows: 

P P • A Merchant fab line is a fab line that 
- HgCdTe—^Mercuric cadmium telluride produces devices that end up available on 

^ . ^ J. . , the merchant market. 
- InAs—^Indium arsenide 
_ ^ H' h h d * ^ Captive fab line does no sell any of its 

P P * devices on the merchant market. All produc-
- InSb—^Indium antimony tion is consumed by the owner of the fab 
- LiNb03—^Lithium niobate 

- SOS—Silicon on sapphire 

The number in the Minimum Linewidth column 
represents the minimum linewidth at the criti
cal mask layers as drawn. This number is 
stated in microns and is defined in Dataquest's 
fab survey as being available in production 
volumes. 

The Wafer Size column represents the wafer 
diameter expressed colloquially in inches. 
However, for wafers greater than 3 inches 
in diameter, the colloquial expression is 
inaccurate. When calculating square inches, 
the following approximations are used: 

Stated Diameter Approximate Diameter 

4 inches (100mm) 3.938 inches 
5 inches (125mm) 4.922 inches 
6 inches (150mm) 5.906 inches 
8 inches (200mm) 7.87 inches 

Wafer-Start Capacity is defined in the fab sur
vey as the equipment-limited wafer-start capac
ity per four-week period. Start capacity is not 
limited by current staffing or the number of 
shifts operating; it is limited only by the 
installed equipment in the fab and the com
plexity of the process it runs. Start capacity in 
square inches is calculated using the approxi
mate diameter and the wafer-start capacity. 

The Clean Room Class column represents the 
level of cleanliness in the cleanest part of the 
dean room. This area represents the true 
environment to which the wafer is exposed. 

The Origin of Owner column represents 
the country where the parent company is 
headquartered. 

The Merchant or Captive column categorizes 
each fab line on the tables as one of these 

©1991 Dataquest Incorporated May— R̂eproduction Piohibited 



Table 1 
European Existing Pilot and Productloa Fab lines 
(Including Fabs Going Into Production During 1991) 

® 

Con^any 

ABB-HAFO 

«BB-IXYS 

^ ACRIHI 

o 
» 
S AHS 
n 
!& AHS 

I 
s 

a 

1 
n 

T3 

§. I 

i 

ilUlLOn DBVICBS 

UtALOC DEVICES 

AHSALDO TRASJ^OMI 

A£COH FAVAa 

AI£T HICKOELEd. 

ATMEL 

BUSR-BROini 

DIGITAL EQOI?HENT 

ELMOS 

ERMIC 

ES2 

Max. Sq. In. Clesm 
Min. H/Start Start Room Claan O 

City 

JARFALLA 

LAHPERIREIM 

BRIDGEND 

6RAZ 

ONTERPREHSTATTEH 

LIMERICK 

LIMERICK 

GENOA 

BEVAIX 

MADRID 

N/A 

LIVINGSTON 

SOOTH QOEENSFERRY 

DORTMUND 

ERFURT 

AIX-EN-PROVENCE 

Country 

SHEDEN 

GERMANY 

HALES 

AUSTRIA 

AUSTRIA 

IRELAND 

IRELAND 

ITALY 

SWITZERLAND 

SPAIN 

NETH. 

SCOT. 

SCOT. 

GERMANY 

GERMANY 

FRANCE 

Fab 
Nama 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

LINITA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

S/X 

Products 
Produced 

DIS OPTO 

PHR DIS 
LIN 

MICROKAVE 

N/A 

ARRAYS 
CBIC 
CUSTOM 

LIN AD/DA 
TELECOM 

LIN AD/DA 
TELECOM 

PNR DIS 

ARRAYS 
CUSTOM 

CBIC 
CUSTOM 

EPROH 
EEPRCM 
ARRAYS 

LIN CUSTOM 

DRAM MCU 
CPU 

LIN CUSTOM 

N/A 

CBIC 
ARRAYS 
CUSTOM 

Frocesa 
Technology 

BIP CMOS 

BIP 

BIP 

HOS 

CMOS 

BIP BICMOS 

BIP BICMOS 

BIP 

BIP 

CMOS H2 

CMOS 

BIP CMOS 

CMOS 

CMOS 

CMOS 

CMOS M2 

Line-
width 

1.50 

5.00 

1.20 

0.00 

1.20 

2.00 

1.20 

5.00 

3.00 

1.25 

0.60 

0.00 

0.70 

3.00 

1.60 

2.00 

Haf. 
Size 

4 

3 

4 

5 

4 

4 

6 

4 

4 

e 

9 

3 

6 

4 

S 

5 

Capacity 
C4 Hks.) 

5,000 

16,000 

5,000 

20,000 

5,000 

10,000 

20,000 

10,000 

1,000 

14,000 

5,000 

7,000 

3,000 

4,000 

0 

5,000 

Capacity 
(4 wks.) 

60,868 

113,040 

60,868 

380,350 

60,868 

121,737 

547,629 

121,737 

12,174 

383,340 

243,102 

49,455 

82,144 

48,695 

0 

95,087 

(square 
feet) 

6,000 

0 

0 

28,000 

0 

10,000 

0 

0 

0 

25,000 

0 

0 

28,000 

0 

0 

0 

Room o 
Class O 

0 Sn 

100 SW 

0 U. 

0 GE 

0 AU 

10 U. 

0 U. 

100 IT 

100 SW 

1 SP 

0 U 

0 U 

1 U 

10 N/ 

0 GE 

0 FR 



Table 1 (Condnued) 
European Bxlsdng Pilot «f»tt;|l|roiitoctUHi Fxb lines 
(Including Fabs Golag ^k^ PioidiKaaa During 1991) 

Company City Country 
Fab 
Name 

Max. Sq. In. Clean 
Hin. W/Start Start Room Clean O 

Products Process Line- Waf. Capacity Capacity (square Room of 
Produced Technology width Size (4 wks.) (4 wks.) feet) Class Ow 

NEHTON A7CLIFFE ENGLAND PHASE 1 

® 
t-* 

H* 

S" 
S 
•g 

a 
I 

SEC PLESSEY S/C 

SEC PLESSEY S/C 

^ C PLESSEY S/C 

SEC PLESSEY S/C 

SWINDON 

SWINDON 

PLYMPTON 

ENGLAND N/A 

ENGLAND 

ENGLAND 

ENGLAND 

N/A 

N/A 

N/A 

|! SEC PLESSEY S/C ROBOROUSH 

JL GEC PLESSEY SEMICOND. LINCOLN 
ff 

HITACHI 

ENGLAND 

ENGLAND 

N/A 

N/A 

a. o 
3 

TJ 

3 
O^ BMT 

a 
BOGHES MICROELECT. 

BROGS 

GLENROTHES 

GERMANY N/A 

SWITZERLAND N/A 

SCOT. N/A 

CORBEIL-ESSONNES FRANCE N/A 

IBM BOESLINGEN GERMANY N/A 

GERMANY N/A 

IHb DRAM 
4Hb DRAM 
ASIC 

DIODES DIS 
LIN 

LIN 

N/A 

ARRAYS 
CDSTOM BIT 
VRFIC 

LIN LOG 

LIN MPn 
ARRAYS 
SRAM COST 

4Hb DRAM 
256K IHb 
SRAM 

CONSOHER 
ICs 

ARRAYS 
CBIC EPROM 
COSTOH 

ARRAYS LIN 
CDSTOM 

PWR DIS 
RXBRIO 

BIP 

HOS 

CMOS M2 

MOS 

CMOS MOS 

N/A 

MOS 

CMOS MOS 

DIS 

1.00 e 25,000 £84,536 

5.00 5 12,000 228,210 29,000 0 ENG 

3.00 4 14,000 170,431 

3.00 4 15,000 182,605 

1.00 6 6,000 164,289 

0 ENG 

0 ENG 

10 ENG 

2.00 4 2,000 24,347 0 100 ENG 

1.50 4 13,000 158,258 12,000 10 ENG 

0.80 E 16,000 438,103 0 JAP 

0.00 3 15,000 105,975 15,000 0 SW 

3.00 4 6,400 77,911 28,000 100 U.S 

2.00 9 40,000 760,699 50,000 0 U.S 

0.00 4 20,000 243,473 

0.00 4 20,000 243,473 

0 O. 

0 0 D. 



Table 1 (Continued) 
European Existing FUot and Production Fab lines 
(Including Fabs Going Into ProductJoa During 1991) 

© 
•-* 
VO 
Ô 

•-» 

a 

1 
n 
a 
a* 

8 

1 I 

1 -8 

1 
1 
D 

a 

Company 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

IBM 

INST. 

INTL. 

INTL. 

ISKBA 

SCIENCE 1 TECH. 

RECTIFIER 

RECTIFIER 

ISOCOH 

ITALTEL 

IIT 

City 

SINDELFINGEN 

CORBEIL-ESSONNES 

SINDELFINGEN 

SINDELFINGEN 

SIHCELflHSEN 

SINDELFINGEN 

coBBE iL- Bs somns 

TR£5TO 

SORGARA T0RINE3 

SORGKRA T0RINE3 

lESOVIrtJK 

aUtTLBIOOIt 

ROME 

FREIBORG 

Country 

GEBIONX 

FRitNCE 

GEBIUNY 

GERMANY 

GERMANY 

GERMANY 

FRANCE 

ITALY 

ITALY 

ITALY 

YUGOSLAVIA 

ENGLAND 

ITALY 

GERMANY 

Fab 
Name 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

ITT 

ITT 

FREIBORG 

FREIBORG 

GERMANY 

GERMANY 

GERMANY 

N/A 

N/A 

N/A 

Products Proceaa 
Produced Technology 

2S8K DRAM 
«4K SRAM 

1Mb DRAM 
4Mb DRAM 

28BK ORAM 
SRAM DSP 
MPO 

COSTOM 

4Mb DRAM 

1Mb DRAM 

CCD 

DIS 

DIS 

DIS 

OPTO 

N/A 

PNR TRAN 
DIS 

DSP NVMEM 
CUSTOM 

DSP 

DIS COSTOM 

BIP 

CMOS MOS 

BIP 

CMOS 

CMOS 

CMOS 

N/A 

N/A 

BIP 

GaAa 

GaAa 

BIP MOS 

CMOS 

BIP 

Max. Sq. In. Clean 
Mln. H/Start Start Room Clean O 
Line- Waf. Capacity Capacity (square Room o 
width Size (4 wks.) (4 wks.) feet) Class O 

2.00 

1.00 

0.80 

15,000 285,262 

25,000 475,437 

20,000 972,409 

20,000 

25,000 

45,000 

0 O. 

0 U 

1.50 5 25,000 475,437 20,000 

1.50 5 15,000 285,262 20,000 

0.80 8 30,000 1,458,614 45,000 

0.00 8 7,000 340,343 

0.00 4 10,000 121,737 

0.00 4 15,000 182,605 

0.00 4 10,000 121,737 

0.00 3 5,000 35,325 

0.00 0 0 0 

0.00 0 0 0 

5.00 4 42,000 511,294 

1.20 9 21,500 408,876 

0.80 6 12,000 328,577 

5.00 4 16,500 200,865 

20,000 

45,000 

0 

0 

13,000 

0 

0 

0 

0 

0 

0 

0 

0 

0 O 

0 O 

0 O 

0 IT 

0 O 

0 O 

0 Y 

0 E 

0 I 

1,000 G 

10 G 

0 G 

10 F 
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Table 1 (Continued) 
European Existing Pilot and Production Fab Lines 
(Including Fabs Going Into ProductkHi During 1^1) 

@ 

I 
n 
Vi 

3 
I 

a. 
§ 

I 
a 

Con^any 

LSI LOeiC 

LSI LOGIC 

LDCAS 

H&TBA HBS 

tOitBX HHS 

H&TRA HBS/CXPRESS 

HICOEtELECT. -tORIN 

HICROELECT.-MARIN 

HICRONAS 

HIETEC 

MISTRAL 

MITEL 

MOTOROLA 

City Country 

ENGLAND 

Fab 
Name 

Products Process 
Produced Technology 

Max. Sq. In. Clean 
Mln. W/Start Start Room Clean 
Line- Waf. Capacity Capacity (square Room 
width Size (4 wks.) (4 wfcs.) feet) Class 

SIDCOP, KENT 

FOOTSCRAY 

SUTTON COLOFIELO ENGLAND 

NANTES FRANCE 

NANTES 

N/A 

MARIN 

MARIN 

ESFOO 

ODDENAAROE 

OODENAABDE 

SBRHONETA 

NEWPORT 

NEWORT 

TOULOUSE 

N/A 

PHASE 1 

N/A 

N/A 

FRANCE 

FRANCE 

SWITZERLAND 

SWITZERLAND 

FINLAND 

BELGIUM 

BELGIUM 

ITALY 

WALES 

WALES 

FRANCE 

N/A 

N/A 

N/A 

N/A 

JJ/A 

N/A 

N/A 

N/A 

N/A 

N/A 

BP-4 

ARRAYS LIN 

DRAM SRAM 

OUST 

ARRAYS 

CBIC LIN 

HPU 

PWR DIS 

256K SRAM 

MCU ARRAYS 

LIN 

LIN 

N/A 

CUSTOM 

ARRAYS LIN 

CUSTOM 

LIN CBIC 

CUSTOM 

CUSTOM 

ASIC 

DIS 

LIN OPTO 

CUSTOM 

TELECOM OP 

AMP REG 

AUTO 

CMOS BIP MOS 2.00 

CMOS BICHOS 1.20 

3,000 3«,521 10 

GaAs 

CMOS MOS H2 

BIP HOS 

N/A 

N/A 

CMOS 

0.00 

0.00 

0.00 

0.00 

3.00 

BICMOS CMOS 2.50 

MOS 

BIHOS CMOS 

N/A 

BIP 

N/A 

BIP 

0.00 

2.40 

0.00 

0.00 

0.00 

2.00 

2,500 68,454 

0 

1 

0 0 0 54^000 

5 9,000 171,157 0 

3 15,000 105,975 

0 0 0 

4 10,000 121,737 

4 10,000 121,737 

4 2,000 24,347 

3 10,000 70,650 

4 55,385 674,238 

3 10,000 70,650 

3 20,000 141,300 28,000 

4 10,000 121,737 0 

4 25,000 304,341 22,000 10 

a 

0 

0 

0 

0 

0 

0 

0 

>o 

1 

1 

1 



Table 1 (Continued) 
European Existing Pilot and Production Fab Lines 
(Including Fab$ Going Into Production During 1991) 

^-t 

o 
K 

B •§ n 

I 
s 
S. 
I 

1 
•8 
13 

3 

I 
I 

Coo^any 

MOTOROLA 

MOTOROLA 

MOTOROLA 

MOTOROLA 

MOTOROLA 

NATIONAL S/C 

NATIONAL S/C 

NATIONAL S/C 

NEC 

NEKMARIST MICROSYS. 

PHILIPS 

PHILIPS 

City 

EAST KILBRIDE 

lOIJLODSE 

TOOIiODSE 

EAST KILBRIDE 

EAST KILBRIDE 

EAST KILBRIDE 

SREEHOCK 

GREENOCK 

^lEENOCK 

LiviNesTca) 

LIVINGSTON 

NEfSORKET 

HAMBtJRG 

HIJHEGEN 

Country 

SCOT. 

FRANCE 

FRANCE 

SCOT. 

SCOT. 

SCOT. 

SCOT. 

SCOT. 

SCOT. 

Fab 
Name 

MOS-4 

BIP PRR 

N/A 

N/A 

HOS-9 

UK «" 

LOGIC 

BIP 4 

PHASE 2 

PHASE 1 

ENGLAND N/A 

GERMANY N/A 

NETH. MOS 3 

Produata Procaaa 
Producad Technology 

Max. Sq. In. Clean 
Mln. W/Start Start Room Clean 
Line- Waf. Capacity Capacity (square Room 
width Size (4 vies.) (4 wka.) feet) Class 

MCD HEM 
LOG 

PHR TRAN 

DIS 

FET AMPS 
LED MHIC 

SRAM IHb 
DRAM 68040 
MFO 

HCU MEM 
LOG 

BIP 

BIP 

GaAs 

2.00 5 

10.00 5 

0.00 4 

0.00 0 

CMOS TOSHIBA 1.00 

CMOS H05 Ml 3.00 

LOG CUSTOM BIP 
ARRAYS 

LOG 

LOG 

4Hb DRAM 
256K SRAM 
MPO 

25«K IHb 
DRAM 
SAMPLE 4Hb 

LIN DIS 

IHb DRAM 

N/A 

BIP 

CMOS 

0.00 

5.00 

0.00 

BIP 

CMOS 

25«K SRAM CMOS 
1Mb 
DEVELOP 

0.00 

1.20 

1.00 

45,000 855,766 35,000 

9,000 246,433 19,500 

10,000 121,737 0 

20,000 547,629 0 

17,500 479,175 30,000 

0 

12,000 228,210 8,700 100 

14,000 170,431 5,800 0 

0 0 0 0 

25,000 684,536 34,000 10 

20,000 243,473 25,600 100 

7,000 191,670 10,000 10 

15,000 285,262 15,000 0 

40,000 486,946 10,000 100 

9,000 246,433 19,500 0 

# 
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Table 1 (Continued) 
European Existing Pilot and Pnxluctlon Fab lines 
(Including Fabs Going Into Production Dtirli^ 1991) 

© 
^-1 

s* 
M 
•g 
8 
a 

8 
1 f 
3 

I 
1 f 

i 
•g 1 c n 
c 
§ 

1 

Coopany 

PHILIPS 

FBILIPS 

PHILIPS 

PHILIPS 

PHILIPS 

PHILIPS 

PHILIPS 

PHILIPS 

PHILIPS NATL. LABS 

PHILIPS/FASELEC 

PIHER 

RkCAL 

RIFA 

RIFA 

ROBERT BOSCH 

SBkeME 

SEHEFAB 

MICROELECT. 

City 

STOCKPORT 

NIJHEGEN 

NIJMEGEH 

NIJMEGEN 

HIJHEGEN 

SIADSKANAAL 

HAMBURG 

NIJMEGEN 

EINDHOVEN 

ZURICH 

StANOLLERS 

READING 

KAUIAR 

KISTA 

REUTLINGEN 

LIVINGSTON 

GLENROTHES 

Country 

ENGLAND 

NETH. 

NETH. 

NETH. 

NETH. 

NETH. 

GERMANY 

NETH. 

NETH. 

SWITZERLAND 

SPAIN 

ENGLAND 

SWEDEN 

SWEDEN 

GERMANY 

SCOT. 

SCOT. 

Fab 
Name 

P?<R LABS 

FAB C 

FAB D 

FAB E 

FAB A 

N/A 

DIS. 

FAB B 

HOS 1 

N/A 

N/A 

N/A 

N/A 

N/A 

RtW/FAW 

H/A 

H/A 

Products 
Produced 

DIS 

LOGIC 

PWR DIS 

DIS 

LIN 

OPTO 
COSTCM 

DIS 

64K 25SK 
SRAM 

4Hb DRAM 
16Hb DRAM 
DEVELO 

LOG MCn 
CUSTOM 

DIS LIN 

N/A 

PWR DIS 

N/A 

LIN DIS 
CUSTCM 

LIN 

LIN DIS 
OPTO 

Process 
Technology 

MOS 

CMOS 

BIP 

BIP 

BIP 

GaAs MOS 

BIP 

CMOS 

CMOS MOS 

CMOS 

BIP 

MOS 

BIP 

BIP HOS 

BIP BICMOS 

BIP 

BIP CMOS MOS 

Mln. 
Line-
width 

4.00 

1.50 

0.00 

0.00 

3.00 

0.00 

2.00 

0.80 

0.80 

2.00 

0.00 

0.00 

0.00 

0.00 

3.00 

«.00 

4.00 

Waf. 
Size 

4 

5 

4 

3 

4 

a 

3 

s 

c 

4 

3 

3 

Max. Sq. In. Clean 
W/Start Start Room Clean 
Capacity Capacity (square Room 
(4 wks.) (4 wks.) feet) Class 

8,000 97,389 

10,000 190,175 

20,000 243,473 

15,000 105,975 

25,000 304,341 

Q 0 

20^000 141,300 

10,000 190,175 

6,400 175,241 

4,500 54,781 

2,000 24,347 

0 

0 

0 

0 

28,000 

0 

14,000 170,431 5,000 

10,000 70,650 13,000 

10,000 70,650 0 

25,000 304,341 92,000 

10,000 121,737 0 

20,000 243,473 0 

10 

0 

0 

0 

0 

0 

0 100 

0 0 

0 0 

10 

D 100 

0 10 

0 

0 

0 

0 

100 



Table 1 (Continued) 
European Existing Pilot and Production Fab Lines 
(Inchiding Fabs Going Into Production During 1991) 

© 
h-* 

S 
•§ 
n 

s 
a 
s 1 1 
c 

3 
•0 

1 ô  

1 

Company 

SEMITKON 

SEHITSON 

SSS-THOMSON 

Ses-IROMSON 

Ses-THOMSON 

SeS-THOMSOtI 

SGS-THOMSON 

ses-THOMSON 

S6S-IH0HS0N 

SGS-THOHSON 

SGS-THOMSON 

SOS-THOMSON 

SGS-THOHSON 

S6S-TH0MS0N/ INMOS 

SIEMENS 

SIEMENS 

City 

CRICKLADE 

NDRNBERG 

ROUSSET 

TOOKS 

SKENOBLE 

ASRATE 

CATWIA 

ROUSSET 

CATANIA 

TOOSS 

ASRATE 

RENNES 

COSTALETTO 

NEHPORT 

VILLACH 

MDNICa 

Country 

ENGLAND 

GEBMANI 

FRANCE 

FRANCE 

FRANCE 

ITALY 

ITALY 

FRANCE 

ITALY 

FRANCE 

ITALY 

FRANCE 

WALES 

AUSTRIA 

GERMANY 

Fab 
Name 

N/A 

N/A 

HOD 5 

MESA 

M/A 

HMD 

N/A 

HOD 4 

H/A 

PLANAR 

N/A 

N/A 

F21 

FAB 2 

BALANSTR. 

Products 
Produced 

DIS 

DIS 

NVMEM HFU 

DIS 

LIN FNR IC 
CUSTOM 

LIN ARRAYS 
LOGIC 

DIS 

MFU LIN 

LOG LIN 
CUSTCai 

DIS 

64K 25«K 
IHb EFROM 

LIN 

HFU 

SRAH LIN 
HFU DRAH 
MFR DSP 

256K DRAM 

ASIC 
CUSTOH LIN 

FrocesB 
Technology 

BIP 

BIP 

CMOS HOS 

N/A 

BIP CMOS 

BIP BICHOS 

N/A 

CMOS HOS 

CMOS 

N/A 

CMOS 

BIP 

CMOS 

CMOS MOS OKI 

HOS 

BIP 

Hln. 
Llns-
wldth 

0.00 

0.00 

1.50 

5.00 

2.00 

4.00 

3.00 

2.00 

3.00 

5.00 

1.20 

5.00 

0.00 

0.00 

1.20 

2.00 

Raf. 
Size 

4 

4 

5 

3 

4 

5 

S 

4 

4 

4 

E 

5 

5 

4 

s 

i 

W/start 
Capacity 
(4 wks.) 

10,000 

10,000 

16,000 

70,000 

21,000 

16,000 

34,000 

22,000 

21,000 

20,000 

10,000 

12,000 

0 

20,000 

40,000 

15,000 

Start 
Capacity 
(4 wka.) 

121,737 

121,737 

304,280 

494,550 

255,647 

304,280 

646,594 

267,820 

255,647 

243, 473 

273,815 

228,210 

0 

243,473 

760,699 

285,262 

Room 
(aquare 
feet) 

0 

0 

0 

0 

0 

22,000 

0 

0 

0 

0 

22,000 

0 

0 

0 

0 

a 

Clean 
Room 
Class 

0 

0 

1 

100 

10 

10 

100 

10 

100 

100 

0 

10 

0 

1 

0 

0 

• • 



Table 1 (Continued) 
European Existing Wlot and Production Fab Lines 
(Including Fabs Going, Into Production Durii^ 1991) 

@ 

K* 

e 
•§ n w 

§• 

1 a 
I 
1 
1 S 
1 
1 
n 

E-
9 
•fl 

1 
ft 
Q> 

Company 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

SIEMENS 

STANDABO ELECTRICA 

TAS 

TELEFDNKEN 

TELEFUNKEN 

TELEFUNKEN 

TELEFDNKEN 

TEXET 

ELECT. 

ELECT. 

ELECT. 

City 

BEGENSBURG 

HDNICH 

VILLACH 

SE6ENSBIXRG 

CRICXLADE 

REGENSBDSG 

HCNICH 

HDNICB 

HONICH 

CASCAIS 

ZURICH 

ECHING 

HEILBRONN 

BEILBRONN 

HEILBRONN 

NICE 

Country 

GERMANY 

GERMANY 

AUSTRIA 

GERMANY 

ENGLAND 

GERMANY 

GERMANY 

GERMANY 

GERMANY 

PORTUGAL 

SHITZERLAND 

GERMANY 

GERMANY 

GERMANY 

GERMANY 

FRANCE 

Fab 
Name 

MEGA 1 

BALANSTR. 

FAB 1 

HEGA 2 

N/A 

N/A 

PERLACH 

PERLACH 

PERLACH 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Products 
Produced 

IHb DRAM 
4Hb DRAM 
DEVELOP 

ASIC 
CUSTOM 

e4K DRAM 
LOG 

4Hb DRAM 

DIS 

DIS OPTO 

4Mb 16Mb 
DRAM PROTO 

N/A 

4Mb DRAM 

DIS 

DIS 

LOG MPU 
HCU ARRAYS 
CUST 

CUSTOM LIN 
DIS HCU 

OPTO HIGH 
FREQUENCY 

OPTO 

DIS 

Procea a 
Technology 

CMOS 

CMOS 

HOS 

CMOS 

N/A 

N/A 

CMOS 

BIP 

CMOS 

N/A 

N/A 

CMOS 

TOSHIBA 

HOS 

TOSHIBA 

BIP MOS CMOS 

BIP 

GaAa 

N/A 

Mln. 
Llna-
width 

0.80 

1.50 

2.00 

0.80 

0.00 

0.00 

0.«0 

1.50 

0.80 

0.00 

0.00 

3.00 

1.00 

1.00 

1.00 

0.00 

Waf. 
Size 

6 

5 

4 

e 

5 

4 

8 

4 

g 

3 

4 

4 

4 

3 

2 

4 

M/Start 
Capacity 
(4 wks.) 

20,800 

15,000 

40,000 

16,000 

15,000 

10,000 

1,600 

12,000 

16,000 

10,000 

10,000 

24,000 

20,000 

5,000 

3,000 

10,000 

Start 
Capacity 
(4 wks.) 

569,534 

285,262 

486,946 

438,103 

285,262 

121,737 

77,793 

146,084 

438,103 

70,650 

121,737 

292,168 

243,473 

35,325 

9,420 

121,737 

Room 
[square 
feet) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,000 

0 

0 

0 

25,000 

Clean 
Room 
Class 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

1 

0 

0 

0 



Table 1 (Continueci) 
European Existing Hlot and IToductlon Fab lines 
(Including Fabs Going In«> Production During 1991) 

0 
t-* 

H ^ 

o 
K 

•s 
I 

! 

I 
•S 
1 
i 
1 
3 •fl 

1 
1 

Company 

TI 

TI 

11 

TI 

\ruauA 

VEB OUtli 2SISS JEIU 

VEB CARL JXISS JZHA 

VEB CUICHRICETBRWERK 

VIB KkI,BI£ITERREItK 

VEB MICK0EI£C7. 

VEB ROHKEMKERK 

VBB mtK Fim FtKHSEBî  

WeSTCODE S/C 

ZEIKX 

Soiucft Daoquest (Mar 1991) 

City 

FREI5ING 

BEDFORD 

AVEZZANO 

FREISING 

VANTAA 

N/A 

N/A 

SIAHNSOORF 

FRANKFORT 

ERFURT 

NEOBAUS 

BERLIH 

CHIPPENHAM 

OLDHAM 

CoTjntry 

GERMANY 

ENGLAND 

ITALY 

GERMANY 

FINLAND 

GERMANY 

GERMANY 

GERMANY 

GERMANY 

GERMANY 

GERMANY 

GERMANY 

ENGLAND 

ENGLAND 

Fab 
Name 

N/A 

pnR FAB 

PHASE 1 

N/A 

N/A 

N/A 

M/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Products 
Produced 

LOG LIN 

P?>R DIS 

4Mb ORAM 

LOG 

LIN 

256K DRAM 

N/A 

PWR DIS 

LIN 

N/A 

TRAN 

SENSOR CCD 

OIS 

CUSTOM 

Process 
Technology 

BIP 

BIP 

CMOS 

CMOS 

CMOS 

CMOS 

H/A 

N/A 

BIP 

CMOS MOS 

N/A 

N/A 

N/A 

BIP MOS 

Mln. 
Line-
width 

0.00 

0.00 

0.80 

O.SO 

5.00 

1.50 

3.00 

0.00 

0.00 

0.00 

0.00 

O.OO 

0.00 

1.50 

Haf. 
Size 

5 

4 

C 

e 

3 

4 

4 

0 

0 

0 

0 

D 

4 

5 

Max. 
W/Start 
Capacity 
(4 wks.) 

15,000 

20,000 

11,000 

3,000 

200 

10,000 

20,000 

0 

0 

0 

0 

0 

10,000 

10,000 

Sq. In. 
Start 

Capacity 
(4 Mks.) 

2B5,262 

243,473 

301,196 

82,144 

1,413 

121,737 

243,473 

0 

0 

0 

0 

0 

121,737 

190,175 

Clean 
Room 

(square 
feet) 

13 

25 

30 

26 

000 

000 

000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

,000 

Clean 
Room 
Class 

100 U 

100 U 

0 U 

0 U 

100 F 

0 G 

0 G 

0 G 

0 G 

0 G 

0 G 

0 G 

0 E 

0 E 

# 
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Table 2 
European Future Pilot and Production Fab lines 
Planned Facilities Going Into Production by Year 

Company 

Target Hafsr Sq. In. Clean 
Date Hln. Start Start Room 

Fab Process Fab Prod. Line- Waf. Capacity Capacity (Square 
City Country Name Products Technology Type Begins width Size (4 wks.) (4 wks.) Feet) 

Production Begins: 1992 
ATHEL N/A 

Q HITSDBISBI ALSDOBF 

NETH. H/A EPROM EEPROH CHOS 
ABSAYS 

GERMANY N/A 4Hb DRAM HPD CMOS 
1Mb DRAM 

s 
•i 
n 

TI 

TOSIIBA 

I 

I 
I 
I 

AVEZ2AN0 ITALY PHASE 2 16Hb DRAM CMOS 

BRADHSCBHBXS SEBHANY H/A DRAM SRAM CMOS 

Production Begins: 1993 
FOJlIan HEWTOM AYCLIFPE EHGLAHD PHASE 2 4Hb DRAM ASIC CMOS 

INTEL LEIXLIP, KILDARS IRELAND FAB 11 386 486 586 CMOS 
HPU 

IVTEEtBIP 

HATRA KHS/CYPBESS H/A 

HUNGARY ANALOG LOGIC BIPOLAR 

FRANCE H/A N/A N/A 

Production Begins: 1994 
FUJITSU NEWTON AYCLIFFE ENGLAND PHASE 3 16Hb ORAM 

Source: Dataquest (May 1991) 

CMOS 

P 12/01/92 0.60 8 5,000 243,102 0 

FAT 03/01/92 0.80 6 22,000 602,392 25,000 

F 02/01/92 0.60 8 20,000 972,409 30,000 

FAT / / 0.00 6 14,000 383,340 0 

F / / 0.80 6 45,000 1,232,166 0 

P 06/01/93 0.60 8 18,000 875,168 30,000 

/ / 5.00 4 6,000 

/ / 0.00 0 0 

0 4,000 

0 0 

/ / 0.60 8 30,000 1,458,614 



^ K Dataquest ^ V 
^ ^ ^ ^ K Dataquest Research and Sales Offices: 

^ ^ ^ ^ B Dataquest Incorporated 
^ ^ ^ K 1290 Ridder Park Drive 
^ ^ ^ B San Jose, California 95131-2398 
^ ^ ^ K Phone: (408) 437-8000 
^ ^ ^ H Telex: 171973 
^ ^ ^ E Fax: (408) 437-0292 
^ ^ ^ ^ K Technology Products Group 
^ ^ ^ K Phone: (800) 624-3280 

^ ^ ^ ^ K Dataquest Incorporated 
^ ^ ^ ^ E Ledgeway/Dataquest 
^ ^ ^ ^ v The Corporate Center 
^ ^ ^ ^ B 550 Cochituate Road 
^ ^ ^ ^ H Framingham, MA 01701 
^ ^ ^ B Phone: (508) 370-5555 
^ ^ ^ B Fax: (508) 370-6262 

^ ^ ^ ^ H Dataquest Incorporated 
^^^^^ Invitational Computer Conferences Division 
^^f 3151 Airway Avenue, C-2 
^ " Costa Mesa, California 92626 

Phone: (714) 957-0171 
Telex: 5101002189 ICCDQ 
Fax: (714) 957-0903 

Dataquest Australia 
Suite 1, Century Plaza 

^ ^ ^ ^ ^ 80 Berry Street 
^ ^ ^ E North Sydney, NSW 2060 
^ ^ ^ ^ ^ v Australia 
^ ^ ^ B I'hone: (02) 959 4544 

Telex: 25468 
Fax: (02) 929 0635 

Dataquest GmbH 
Kronstadter Strasse 9 
8000 Munich 80 
West Germany 
Phone: Oil 49 89 93 09 09 0 
Fax: 49 89 930 3277 

Dataquest Europe Limited 
Roussel House, Broadwater Park 

^ ^ ^ ^ Denham, Uxbridge, Middx UB9 5HP 
^ ^ ^ ^ K England 
^ ^ ^ E Phone: 0895-835050 
^ ^ ^ K Telex: 266195 
^ ^ ^ K Fax: 0895 835260/1/2 
^^^^^M 
^ ^ ^ ^ B . Dataquest Europe SA 
^ ^ ^ B Tour Gallieni 2 
^ ^ ^ ^ K 36, avenue du General-de-Gaulle 
^ ^ ^ B 93175 Bagnolet Cedex 
^ ^ ^ ^ ^ B France 
^ ^ ^ B Phone: (1) 48 97 31 00 
^ ^ ^ B Telex: 233 263 
^ ^ ^ K Fax: (1) 48 97 34 00 

1 

^ ^ ^ ^ ^ ^ ^ M 

Dataquest Hong Kong ^ ^ ^ ^ | 
Rm. 401, Connaught Comm. BIdg. ^^^^M 
185 Wanchai Rd. ^ 
Wanchai, Hong Kong " ^ 
Phone: 8387336 
Telex: 80587 
Fax: 5722375 

Dataquest Israel 
59 Mishmar Ha'yarden Street 
Tel Aviv, Israel 69865 
or 
P.O. Box 18198 
Tel Aviv, Israel 
Phone: 52 913937 
Telex: 341118 
Fax: 52 32865 

Dataquest Japan Limited 
Shinkawa Sanko Building 
1-3-17 Shinkawa, Chuo-ku 
Tokyo 104 Japan 
Phone: (03) 5566-0411 
Fax: (03) 5566-0425 

Dataquest Korea 
Daeheung Bldg. 1105 
648-23 \feoksam-dong 
Kangnam-gu 
Seoul, Korea 135 
Phone: (02) 556-4166 
Fax: (02) 552-2661 

Dataquest Singapore 
4012 Ang Mo Kio Industrial Park 1 
Ave 10, #03-10 to y!«3-12 
Singapore 2056 
Phone: 4597181 
Telex: 38257 
Fax: 4563129 

Dataquest Taiwan 
Room 801/8th Floor 
Ever Spring Building 
147, Sect. 2, Chien Kuo N. Rd. ^ H l 
Taipei, Taiwan R.O.C. 104 ^ ^ H 
Phone: (02) 501-7960 ^ 
Telex: 27459 1 
Fax: (02) 505-4265 1 

' 3 
Dataquest West Germany I 
In der Schneithohl 17 B 
6242 Kronberg 2 ^mM 
West Germany ^ ^ ^ | 
Phone: 06173/61685 ^ ^ B 
Telex: 418089 a 
Fax: 06173/67901 M 

0010333 3 
# 

file:///feoksam-dong


• Japanese Fab Database 
October 1991 

Source: 
Dataquest 

DataQuest 
Semiconductor Equipment, 
Manufacturing, and Materials 



Japanese Fab Database 
October 1991 

Source: 
Dataquest 

Semiconductor Equipment, 
i>ataQuest Manufacturing, and Materials 



Published by Dataquest Incorporated 

The content of this report represents our interpretation and analysis of information generally available to the public or 
released by knowledgeable individuab in the subject industry, but is not guaranteed as to accuracy or completeness. It does 
not contain material provided to us in confidence by our clients. 

Printed in the United States of America. All rights reserved. No part of this publication may be reproduced, stored in retrieval 
systems, or transmitted, in any form or by any means—mechanical, electronic, photocopying, duplicating, microfilming, 
videotape, or otherwise—without the prior permission of the publisher. 

© 1991 Dataquest Incorporated 
October 1991 



Table of Contents 
Page Page 

Background 1 Definitions of Table Columns 1 
General Definitions 1 

list of Tables 

Table Page Table Page 

1 Japanese Existing Pilot and Production 2 Japanese Future Pilot and Production 
Fab Lines 4 Fab Lines 31 



Japanese Fab Database 

Background 
The material in this booklet applies to the 
Japanese portion of Dataquest's Semiconductors 
Japan service Wafer Fab Database. The Wafer 
Fab Database is updated on an ongoing basis, 
employing both primary and secondary 
research methodologies. The tables included 
in this booklet highlight both production and 
pilot line wafer fabs. 

General Definitions 
A fab line is a processing line in a clean room 
that is equipped to do all front-end wafer 
processing. Occasionally there are two separate 
product-specific fab lines or two different 
wafer sizes in a dean room. In this situation, 
a clean room will be documented as two fab 
lines if the equipment is dedicated to each 
wafer size or product line. There can be many 
fab lines at one location. 

Front-end wafer processing is defined as all 
steps involved with semiconductor processing, 
beginning with initial oxide and ending at 
wafer probe. 

A production fab is defined as a wafer fab 
capable of front-end processing more than 
1,250 wafers per week (type = F). 

A pilot fab is defined as a wafer fab capable 
of front-end processing 1,250 wafers or less 
per week (type = P). 

Definitions of Table Columns 
The Products Produced column contains prod
uct information for seven produa categories. 
The information in this column can be very 
detailed, depending on the information's avail
ability. The nomenclature used within the 
seven product groups of the fab database is 
as follows, with definitions where warranted: 

• Analog 

— LIN—^Linear/analog devices 
- A/D D/A—Analog-to-digital, digital-to-

analog converters 

- AUTOMOTIVE—^Dedicated to automobile 
applications 

- CODEC—Coder/decoder 
- INTERFACE—Interface IC 
- MESFET (GaAs>—Metal Schottky field-

effect transistor 
- MODFET (GaAs) 
- MDIODE (GaAs)—^Microwave diode 
- MEET (GaAs)—^Microwave field-effect 

transistor 
- MODEM—^Modulator/demodulator 
- MMIC—Monolithic microwave IC 
- OP AMP—Operational amplifier 
- PWR IC—Power IC 
- REG—^Voltage regulator 
- SMART PWR—Smart power 
- SWITCHES—Switching device 
- TELECOM—^Telecommunications chips 

Memory 

- MEM—^Memory 
- RAM—^Random-access memory 
- DRAM—^Dynamic RAM 
- SRAM 4 TR.—Static RAM uses a 

4-transistor cell design 
- SRAM 6 TR.—Static RAM uses a 

6-transistor cell design 
- VRAM—Video RAM 
- ROM—^Read-only memory 
- PROM—^Programmable ROM 
- EPROM—^Ultraviolet erasable PROM 
- EEPROM or E2—^Electrically erasable 

PROM 
- FERRAM—^Ferroelectric RAM 
- NVMEM—^Nonvolatile memory (ROM, 

PROM, EPROM, EEPROM, FERRAM) 
- FIFO—^First-in, first-out memory 
- SPMEM—Other specialty memory (dual 

port, shift-register, color look-up, etc.) 

Micrologic 

- ASSP—Application-specific standard 
product 

- BIT—^Bit slice (subset of MPU functions) 
- DSP—^Digital signal processor 
- MCU—^Microcontroller unit 
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- MPR—^Microperipheral 
- MPRCOM—^MPR digital communications 

(ISDN, LAN, UART, modem) 
- MPU—Microprocessor unit 
- LISP—32-bit list instruction set processor 

for AI applications 
- RISC—Reduced-instruction-set computation 

32-bit MPU 

• Standard logic 

- LOG—^Standard logic 

• ASIC logic 

- ASIC—^Application-specific IC 
- ARRAYS—Gate arrays 
- CBIC—Gell-based IC 
- CUSTOM—Full-custom IC (single user) 
- PLD—^Programmable logic device 

• Discrete 

- DIS—Discrete 
- DIODE 
- FET—Field-effect transistor 
- GTO—Gate turn-off thyristor 
- HEMT (GaAs)—High-electron-mobility 

transistor 
- MOSFET—MOS-based field-effert transistor 
- PWR TRAN—^Power transistor 
- RECTIFIER 
- RF—^Radio frequency 
- SCR—Schottky reaifier 
- SENSORS 
- SST—Small-signal transistor 
- THYRISTOR 
- TRAN—^Transistor 
- ZENER DIODE 

• Optoelectronic 

- OPTO—Optoelectronic 
- CCD—Charge-coupled device (imaging) 
- COUPLERS—^Photocouplers 
- lED—^Infrared-emitting diode 
- IMAGE SENSOR 
- LASER (GaP)—Semiconductor laser or 

laser IC 
- LED—^Light-emitting diode 

- PDIODE—^Photo diode 
- PTRAN—^Photo transistor 
- SAW—Surface acoustic wave device 
- SIT IMAGE SENSOR—Static induction tran

sistor image sensor 

The Process Technology column lists four major 
types of technologies. This column also lists a 
few uncommon technologies along with infor
mation on levels of metal, type of well, and 
logic structure, when available. Definitions of 
the nomenclature used in the Process Technol
ogy column are as follows: 

• MOS (silicon-based) 

- CMOS—Complementary metal-oxide 
semiconductor 

- MOS—^n-channel metal-oxide semicon
ductor (NMOS) and p-charmel metal-
oxide semiconductor (PMOS) (More 
than 90 percent of the MOS fabs use 
n-channel MOS.) 

- Ml—Single-level metal 
- M2—^Double-level metal 
- M3—^Triple-level metal 
- N-WELL 
- P-WELL 
- POLYl—Single-level polysilicon 
- POLY2—^Double-level polysilicon 
- POLY3—^Triple-level polysilicon 

• BiCMOS (silicon-based) 

- BICMOS—Bipolar and CMOS combined 
on a chip 

- BIMOS—^Bipolar and MOS combined on a 
chip 

- ECL I/O—^ECL input/output 
- TTX I/O—^TTL input/output 

• Bipolar (silicon-based) 

- BIP—Bipolar 
- ECL—^Emitter-coupled logic 
- TTL—^Transistor-transistor logic 
- STTL—Schottky TTL 

• Gallium arsenide and other compound semi
conductor materials 

- GaAs—Gallium arsenide 
- GaAlAs—Gallium aluminum arsenide 

©1991 Dataquest Incorporated October—Reproduction Prohibited 
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- GaAs on Si—Gallium arsenide on silicon 

- GaP—Gallium phosphide 

- HgCdTe—^Mercuric cadmium telluride 

- InAs—^Indium arsenide 

- InP—^Indium phosphide 

- InSb—^Indium antimony 

- LiNb03—^Lithium niobate 

- SOS—Silicon on sapphire 

The number in the Minimum Linewidth column 
represents the minimum linewidth at the criti
cal mask layers as drawn. This number is 
stated in microns and is defined in Dataquest's 
fab survey as being available in production 
volumes. 

The Wafer Size column represents the wafer 
diameter expressed colloquially in inches. 
However, for wafers greater than 3 inches in 
diameter, the colloquial expression is inac
curate. When calculating square inches, the 
following approximations are used: 

Wafer-Start Capacity is defined in the fab sur
vey as the equipment-limited wafer-start capa
city per four-week period. Start capacity is not 

limited by current staffing or the number of 
shifts operating; it is limited only by the 
installed equipment in the fab and the com
plexity of the process it runs. Start capacity in 
square inches is calculated using the approxi
mate diameter and the wafer-start capacity. 

The Clean Room Class column represents the 
level of cleanliness in the cleanest part of the 
clean room. This area represents the true 
environment to which the wafer is exposed. 

The Origin of Owner column represents 
the country where the parent company is 
headquartered. 

The Merchant or Captive column categorizes 
each fab line on the tables as one of these 
two types. Definitions of the various categories 
are as follows: 

• A Merchant fab line is a fab line that 
produces devices that end up available on 
the merchant market. 

• A Captive fab line does not sell any of its 
devices on the merchant market. All produc
tion is consumed by the owner of the fab 
line. 

©1991 Dataquest Incorporated Octoljer—Reproduction Prohibited 



Table 1 
Japanese Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production I>urii:̂  1991) 

CompMDy 

CAMON 

F r « f * c t h Pl&nt HftD* 

KANAGAin RCD CENTER 

FMb 

tTan* 

Products 
Produced 

Est. Wafer Sq. In. Clean 

Win. Start Start Room cle 

Process Line- Haf. Capacity Capacity (square Ro 

Technology width Size (4 Hies.) (4 wks.) meters) Cla 

M/A AMORPHOUS IMASE GaAs 0.00 3 0 N/A 

S 
a 
5 
n 

CANON DENSHI 

SHISA NAGAHAHA WORKS H/A AMORPHOUS IMAQE SaAa 
SENSORS 

SAITAMA N/A B/A OCD 

0.00 3 0 N/A 

3.00 5 5,000 95,100 0 N/A 

1 TOKYO K/A H/A ASIC N/A 0.00 4 11,000 133,870 0 N/A 

0 

S" 

1 ft' 
•g 

a. o 
3 

i g; fK 
a 

FUJI 

ruji 

FUJI 

FUJI 

ELECTRIC 

ELECTRIC 

ELECTRIC 

ELECTRIC 

FUKUSBIHA S/C LAB 

XAMAHASHI XAMANASHI 

HAOAHO MATSUMOTO 

HAOAHO MATSUMOTO 

lOXAia MAIN OFFICE 

N/A 

H/A 

N/A 

N/A 

SAW corivî iHnis.. 

CTJ3T0M 

N/A 

•lODZ PWR TRAS 

rwR tnsFsi 

0.00 4 5,000 60,850 

0.00 i 15,000 410,700 

2.00 5 20,000 380,400 

0 N/A 

0 N/A 

0 N/A 

LOG CUSTOM ASSP CMOS MOS 2.00 S 10,000 190,200 0 100 

N/A DIODE N/A 0.00 4 10,000 121,700 0 N/A 

FUJI XEROX HIE 3UZUIIA FUJI/XER N/A PWR ICs IMAGE CMOS 

SENSOR LOG 

3.00 5 3,000 57,060 0 N/A 

XAMANASHI XAMAHASHI ELECT N/A FET LIB OPTO BEMT GaAs 0.00 3 0 N/A 



Table 1 (Continued) 
Japanese Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1991) 

Con^any P r e f e c t . P l a n t Rama 
Fab 

Name 

Products 

Producad 

Eat. Wafer Sq. In. Clean 
Min. Start Start Room Clean 

Procesa Line- tfaf. Capacity Ce^aclty (square Room 

Technology width Size (4 wks.) (4 wks.) meters) Class 

@ 
I-* FDJITSD 

o 
FOKUSBIMA AIZD 

25 6K DRAH 1Mb 

DRAM SRAM RCM 

CMOS MOS F3 1.00 « 3^,000 821,400 0 N/A 

VLSI 3 1Mb DRAM SRAM ROM CMOS HOS 1 00 G 20,000 547,600 

n FOJIISD 
08 

! 
"3 FDJITSO 

I 
a 

O rojiTStj 

I 

IRATT IVATE 

FDXOSBIMA WAKAMATSO 

CTIK03HIMA WAKAMAISn 

4Mb DRAM ISMb 

DRAM SRAM A 

CMOS MOS P3 0.80 S 13,000 355,940 0 1 

BLDG. 1 f2 ARRAXS LOS Oaa 1 . 2 0 « 1 6 , 0 0 0 4 3 8 , 0 8 0 0 M/A 

BU)G. 2 t l ARRAYS CBIC CMOS 
3 2 - b i t MCD 

0 . 7 0 ( 15 ,000 410 ,700 5 , 2 5 0 M/A 

T3 FUJITSU 

I C 

a 
§ PDJITSO 
•fl 

3 

I S 

XAMARASHI YAMAHASHI ELECT N/A FET LIH OFTO BEMT S a A s 

FDKnSEIHA A l Z n 

nnCOSBIHA AIZU 

256K DRAM SRAM 

EPROH MPO 

VLSI 1 DIS A/D 0/A SIP 

0.00 t 

2.00 S 30,000 570,600 

0 10 

MOS CMOS 1.50 5 40^000 760,800 0 N/A 

0 N/A 

FOKUSEIMA mKAHATSU SLDS. 1 t l ARRAXS LOG CMOS l . S O S 3 8 , 0 0 0 7 2 2 , 7 6 0 0 H/A 

i m X S XMATE NO. 1 ARHAXS 1 .20 6 1 5 , 0 0 0 4 1 0 , 7 0 0 0 N/A 



Table 1 (Continued) 
Japanese Existing niot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Conpiuiy Ec*f«ct. Plant Nam 

"̂  roJiisD 

O 
» 
•§ n 
w ruJiTSD 

I 
2 rujiTSD 

O 
Q rnjiTSD 

o 

5r 
J PDJITSD 

g- roJiisD 

t3 

I 

inXTE IHKTE 

HIE HIS 

IDX MIE 

KMAGAia H/A 

HXIA0I mXAGI 

MIX MIE 

^ HMOHAISU PBOICNICS SHIZUOKA N/A 

I 
CBiaA MOBARA WORKS 

C S H A MOBARA HORXS 

Products 

Produced 

Est. Nafer Sq. In. Claan 
Mln. Start Start Room Clea 

Process Line- Waf. Capacity Capacity (square Roo 

Technology width Size (4 wks.) (4 wks.) meters) Clas 

HO. 2 ROM EPROM 

NO. 1 ARRAYS 

1.50 S 32,000 SOS,640 0 S/A 

c m s MOS 1.00 £ 10,000 273, BOO 0 10 

NO. 3 4Hb DRAM leMb CHOS 

DRAM 

H/A 30 ICs JOSEPESON N/A 

JDNCTIOH 

N/A ASIC 

O.SO a 500 24,335 

0.00 S 15,000 285,300 

1.20 E 10,000 273,800 

0 H/A 

0 N/A 

NO. 2 LOC ARRAXS 4Mb CMOS BIP O.BO G 10,000 273,800 

DRAM PROTO 

Giro FDJIISO VLSI MINOKAMO PROTOTYPE ICs CMoa 

N/A OPIO N/A 

1.00 t 5,000 136,900 

0.00 3 15,000 106,050 

0 N/A 

0 N/A 

0 10 

0 H/A 

ASIC MCO EPROM MOS CMOS 1.50 5 30,000 570,600 4,180 N/A 

IHb DRAM 4Hb DRAM CMOS M2 0.80 i 30,000 821,400 4,180 N/A 



Table 1 (CoaHnucd) 
Japanese Exlsdng Pilot and Production Fab lines 
(Includk^ Fab9 Goiii^ Into Production Durli^ 1991) 

CoB^Hiy 

HITACEX IBARAGI NAKA WORKS 

FtJt> 
H U M 

M/A 

Product* 
Produced 

E a t . Vafer Sq. I n . 
Mln. s t a r t S t a r t 

Proc*a« L i n e - ffaf. Capac i ty C a p a c i t y 
Technology v l d b h S i z e (4 wka.) (4 wka.) 

Clean 
Room Clean 

(aquare Room 

metera) Clasa 

1Mb DRAM SAMPLE CMOS 

4Mb DRAM 

0.80 « 20,000 547,600 1,956 N/A 

© HITACHI eUMMA lAKKSAKE HQRKS N/A U S EPROH PUR 

HOSFEI SRAM 

BXP MOS CMOS 2.00 5 20,000 380,400 0 N/A 

I 
XAHAHASBI KOFU HORICS NO. K4-1 HEM MPO LOG MOS 2.00 5 20,000 380,400 0 N/A 

9 HITACHI 

I 

? HITACHI 

TAMAHASHI KOFU IK«XS 

HOKKAIDO HOKKAI S/C 

XAMAHASHI KOFO HORXS 

NO. K3 e4K SRAM 

CBIIOSE 25 6K SRAM 1Mb CHDS 

DRAM MPn 

1.50 5 15,000 285,300 3,995 N/A 

1.00 t 15,000 410,700 1,858 N/A 

NO. K4-3 4Mb DRAM 1Mb SRAM CMOS HOS 0.80 S 10,000 273,800 

EPROH 

0 Ujg 

I 
a 

GONMA XAKAOMCT IIORW LASER TELECOH CMOS GaAa 1 . 5 0 3 15 ,000 1 0 6 , 0 5 0 1 ,858 N/A 
e - b l t HCXJ 

I 
CIEtii, MOBASA 

IBARAGI BITACHI MORES N/A PUR STO 

THYRISTERS 

CMOS HOS 1.20 5 30,000 570,600 4,180 N/A 

SIP STTL 4.00 9 20,000 380,400 0 N/A 

IBARAGI NAKA HORKS Nl-1 4Hb DRAM 1Mb SRAM CMOS O.SO < IS.aUO; 410,700 0 N/A 



Table 1 (Continued) 
Japanese Existlfig Pilot and Production Fab Lines 
(Including Fabs Goia% Into Productioa During 1991) 

Con^Bny 

BITIlCHI 

« 
HITACHI 

O 

fi 
b> HITACHI 

0 

I 
O 
U HITACHI 
O 

sr 

g- HITACHI 
S 

I 
g: HITACHI 
H a 

FraCviTt ^ PlAnt NABH 

UUANKSai KOFU IKOM 

Tab Products 
Nanitt Produced 

E a t . Wafer Sq. I n . Cl«an 
Hln . S t a r t S t a r t Room 

P r o c e s s L i n e - Naf. Capaci ty Capac i ty (square 
Technology w i d t h S i z e (4 w k s . ) (4 wka.) meters ) 

Clea 
Room 

C l a s s 

INASOm 4Hb DRAM l«Mb CMOS 
PROTO SRAM 4Mb 
SRAM 

0 . 6 0 6 25,000 eS4,500 0 N/A 

ItmCO MDSASHI WORKS DDC LOS LIN 

KSreO MnSASHI WORKS N/A 4 - B i t MPO 8 - B i t MOS 
MCD 

lorro MDSASHI WORKS N/A 4-bit 8-bit MCD MOS 

YAMAHASHI KOFU WORKS 

YAHAHASBI KOFO WORKS 

YAMAHASHI KOFn WORKS 

NO. K4-2 IHb DRAM 

K2-1 N/A 

NO. K2-2 N/A 

H/A 

2.00 4 15,000 182,550 

2.00 4 20,000 243,400 

1.50 5' 30,000 570,600 

1.00 :f 20,000 547,600 

2.00 (' 15,000 182,550 

2.00 S 20,000 380,400 

G U n m TAKASAKI WORKS N /X 25eK SRAM 4Mb CMOS BICMOS 0 . 8 0 G 2 0 , 0 0 0 5 4 7 , 6 0 0 
DRAM MCU 

HOKKAIDO HOKKAI S/C 

XAMXNASHI KOFU WORKS 

CHITOSE 4Hb DRAM 1Mb SRAM CMOS 

ROM E2 

LSI N/A 

0.80 • 

3.00 4 30,000 365,100 

0 N/A 

0 N/A 

0 H/A 

0 H/A 

0 N/A 

0 N/A 

0 N/A 

0 N/A 

0 N/A 



Table 1 (Continued) 
Japanese Existing Pllat ̂ ^atHPrt̂ ueOwi Fab Lines 
(Including Fabs Going fiiKf i>c6ditdicMl Durii^ 1991) 

Car^tny 

HITACHI 

F n t t e t , P lant l luia 

lOmO MOSASBI nOSKS 

Product s 
Produc«d 

Est. Wafer Sq. In. Cl«an 
Min. Start Start Room Clean 

Froc«BB Line- Haf. Capacity Capacity (square Room 
Technology width Sise (4 wks.) (4 wka.) meters) Clasa 

MPO SRAM DRAM 
ARRAYS CBIC 

CMOS M2 1.30 S 15,000 410,700 0 N/A 

@ BIIACHI 

o 
g HITACHI 
JD 
C 

n 
M 
? HITACHI I !7 HITACHI 

a 

S 
K HITACHI 

I 
^ SONDA I 
§ 
g. IBM I 

TOKYO MOSASU nOMU RCD 

TOnO KOSASBI M0AE5 H/A 

MFO MEM CBIC CMOS H2 1.20 6 IS, 000 2SS,300 0 10 

N/A 

TAKA3X<a W^0f$: N/A 

N/A 

TOCEICI CXBIKAE NKK, 

SHIOA YASD WORKS 

N/A 

N/A 

N/A 

N/A 

N/A 

4Hb DRAH l<Hb CHOS 
PROTO HCn 

4Mb DRAM 16Hb 
DRAM 

0.80 8 8,000 389.360 

0.50 8 8,000 389,360 

16Mb DRAM ASIC 
RISC MPU 

CMOS BICMOS 0 . 5 0 » 

4Hb DRAM 16Mb CMOS 
DRAM 

ENG. CONTROL SsA* 
SENSORS m i C 

0 . 0 0 i8 2 , 0 0 0 9 7 , 3 4 0 

0.00 3 

0 N/A 

0 N/A 

0 H/A 

0 N/A 

0 N/A 

1Mb DRAM HPO ROM HOS CMOS 1.00 S 3 0 , 0 0 0 5 7 0 , 6 0 0 4 ,645 N/A 

4Mb DRAM BUM CM99 
25 OK AIIRAY9 

0 . 8 0 8 1 5 , 0 0 0 730 ,050 3 , 7 1 6 N/A 

S/C RSRCH CTR H/A 16Hb DRAM 250X CMOI 
MtRAXa 

0 . 6 0 B 5 , 0 0 0 2 4 3 , 3 5 0 1 ,858 N/A 



Table 1 (Continued) 
Japanese KTHsting pilot and Production Fab lines 
(Inchidif^ Fabs Going Into Production During 1991) 

S 

CaB^uiy 

INTL. RECTIFIER 

INTL. RECTIFIER 

en UfATSD 

3 
H a 
2 

^ 

tXSasmi STEEL 

KKWXSAKI STEEL 

g- KODAK 

•0 

3 
g: 
g' KODENSHI 

a 
KYOTO S/C 

mTSOSHITA 

Frvfat^. Î l̂ tit Vm 

axaoKKK BQ 

KKIIK XKITA 

KMIAGMIX CENTRAL LAB 

TOCBIGI PEASE 1 

lOCBIGI LSI RSCB. 

KAHAGAHA MIDORI-KO 

KIOTO-rn H/A 

KYOTO-FD H/A 

HIIGAIA ARAI 

Fab 

Nama 

Products 

Produced 

Proceas 

Technology 

Est. Wafer Sq. In. 
Mln. Start Start 

Line- Haf. Capacity Capacity 

width Size (4 wks.) (4 wks.) 

Clean 
Room Clea 

(square Roo 

meters) Clas 

H/A MOSFET DIODE 

RECTIFIER 

0.00 3 20,000 141,400 0 N/A 

H/A DIS N/A 

TOKYO BACBIOJT BLDG H/A 

H/A 

H/A 

H/A 

IK ARRAYS DSP 

CUSTOM 

25 6K SRAM CBIC 

ARRAYS 

0.00 D 

1.50 5 6,000 114,120 

3.00 3 9,000 £3,630 

c m s HTI 0 . 8 0 t 1 0 , 0 0 0 2 7 3 , 8 0 0 

H/A N/A H/A 

PLANT 3 DIS DIODE TRAH GaAs GaP 0.00 D 

N/A LED IRAN IMAGE GaAs GaP 

SENSOR 

0.00 0 

TAB B-3 «4K DRAM SRAM KPU M03 

0 N/A 

0 N/A 

0 N/A 

0 N/A 

PROTOTYPE SRAM CBIC ARRAYS CMOS HTT 0.80 5 7,000 133,140 0 N/A 

0.00 3 14,000 98,980 0 N/A 

0 H/A 

0 1000 

2.00 5 45,000 855,900 0 N/A 



Table 1 {Condnued) 
Japanese E^dsting Pilot and Production Fab lines 
(Including Fabs Going Inlo Production During 1991) 

2 
« 

•;4«^uiy 

MkTSnnUTA 

MlfSDKUM 

»r«f»ct. 

vusyui 

vraM 

E l u t Vaaa 

AMI 

nota 

rib 1 

• « 

n w e 

na c-i 

1 FiDilueta B 
rroMcM 

MM LK 0 9 

UDi OMM Ob cnUkH 

d C . ^ HaMr Sq- t B ' 
Kin . S C u c ftutL 

I i a c a t i L l n a - l U t , Capactcr i S w u l t y 
T w A n o l o g y irldch S l w (1 HIEI . ) U M I . ) 

c l m n 
lioea 

fiquHX* 
H t K s ] 

Olo 
lO 

Cla 

• n S-Oa s ID. 000 3«o. too D U D 

o.to « 20,oM MT,aD0 a lo 

w t i m a E i T * T O m U UOID n > • UCB nUM u n c o c a 
nuM 

i.oa G 39,.aw tM,soo 0 i s 

t a t m s i m 

n NKMcnan 
0. 

I 

g; 

m i a D i i i i * 

KAtSOSKtih 

m i E D S B m 

•ATVOSB^A 

lOIMU TOED 

EtOTO-rO RMIWn' 

m u o s u i a E K O O I M K 

i n o T o - n i i m o Doonv : 

n n o - n i s u k e s i v 

. i d t M o - n MKojkou 

r u ft^l l ( - b l t MBD U M T S CM)9 
CCD 

Mm w a utfiAlB DOS 
d i e 

K/A 

• /A 

DFIO I / C kURKS BtS NQS 
USD mHT 

we 

scsvzc 

C1«S 

2 . 0 0 9 1 1 , 0 0 0 1 ( 9 , 3 0 0 0 ISO 

1.00 4 is<OM 1»£,»0 0 100 

0.00 I 

t . a o 4 1 0 , 0 0 0 1 3 1 , 1 0 0 

0 lOO 

0.00 i l i . UOO M l , 3(0 0 V/ft 

j . oo « i s , a M t ia. 'Mo o K/A 

0 V/A 

KATSDBim KnaMA uoio FAK A-t MFD WW i n n i 
EEFKM 

l . » 5 13 .000 1 ( 9 , 3 0 0 0 tl/A 

U L t n i i i m n n t M Dcno ra e?a 4Hb mtAn uoC 
BAAH 

a«3S 0.10 « 10,000 S41,iO0 b B/A 



^ ^ ^ ^ 1 Table 1 (CoQtimied) ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ B 
^ ^ ^ ^ H Japanese Ex i t i ng PUoi and Productloa Fab Uncs 1 
^ ^ ^ ^ H ( Indod l i ^ Fabs Going Into Production During 1991) 1 

^ ^ H ^ ^ ^ H Co^puiy t r * C 4 « . F l u i t V I S A V W 

^M o ) HKTSOBsm m o M f t u u i r u n 

1 
^M ^ luisoBsiTk a o m u sna r u c - i 

1 
^ 1 •-• mTBosEit i i K t c v o - r o auDwan H/IL 

^ H i Hkisi isaiTk a n a u u X R U r u e - i • t 
H H 
^ 1 §• KKTSDSHtik n o i o - n aKGACia N/K 

^ H '5 lUTSDsaiiA o n m a/c RSCB. ct>^ pRDionys 

^H ^H ^H 
^ H 3 mTsnaiTTK l O O t t o l u p t . u l R / A 

^H 

1 S 
^ H "• HEmmsu sBaoom R/K s n 

^ H larmmani KOBHOTO mntucn) MUS C-ir 

^M taxsuBiaai ronioM rmnioKiL ^ ^ ^ H i i 

VHCfajCCfl ^M 
E n d U w I 

acM tenm WKUM 

i s n OMH mxM 
HPa KM 

TIL LOfi nPK nOlH 
COBMM 

Mm 

ecu 

lEHb BRMI E l - B l t 
WD 

U T m t l U L B 
GKPM;. D I D Q I 

S M T a n i B i o i i 

Ua> atUH IHb KM 
WMYS 

M S UK \ro D/M 
Dia 

tMiliaoLogy 

IK« 

HDS 

E H 

HOB 

MD3 

I3ag5 

MOS 

N/A H 

K09 O C ^ I 

BIP H 

Bit. 1 
MLs. 

b l M - Mai. 
•litCA B t M 

I . SO a 

t . s o 3 

3 . DO 4 

1.^:0 *• 

I . DO t 

D. (0 t 

D.ao S 

D.OO S 

o.«o s 

] , a o 4 

Wstl^-
s t i s n 

C a p a c i t y 

2 0 , 0 0 0 

3S,O0D 

f D.ODO 

14,D0D 

S.DDO 

B.DOO 

1 , 0 0 0 

1 ,000 

35.D0D 

JS.OOO 

I q . I n . 
S t a n . 

Capac i ty 
14 K l o . l 

3 3 0 , 4 0 0 

i f S , 7 0 0 

M 3 , 400 

i B a . M Q 

» I , 3 « 0 

Zl? ,a4D 

5*^a«o 

l » i l « 0 

4 7 5 r » 0 

3 0 4 . 2 5 0 

C L u n 
RaoB 

(••IBS^S 
mtii) 

0 

0 

a 

« 

0 

0 

0 

0 

0 

0 

C l u 
FlD 

Cla 

H/K 

tOO 

10 0 

tit 

1 0 0 

H/K 

V/K 

H/fc 

«/* 

HZ* 



Table 1 (ConlJjiued) 
Japaaese Existing Pilot and Production Fab lines 
(Including Fabs Goli^ Into Production During 1991) 

Company 

s 

MtTSITBISHI 

MIISDBISHX 

MIISDBI3HI 

O MIISnBISHI 

1 
3 
H 
a 

I a 
•o 

HIISUBISHI 

MITS1IBISBI 

Frttfact. Plant: Name 

KOCEI KOCBI 

EEIHB SAiaO A 

Fab 

Name 

Products 

Producad 

Eat. Wafer Sq • In. Clean 
Min. Start Start Room Cle 

Procaaa Line- Waf. Capacity Capacity (square Ro 

Technology width Size (4 wks.) (4 wks.) meters) Cla 

KDMAMOTO KOHAMOIO WORKS B-IF EPROM 

KOMMIOIO KOMMtOTO WORKS B - 2 F ARRftXS 

KOKMIOTO KntOHOTO WORKS C - I F EPROM 

HtXMO KITAITAMI WORKS H/A 

1 .50 5 3 0 , 0 0 0 5 7 0 , 6 0 0 0 N/A 

4Mb DRAM SRAM CHOS 

ASIC HCO 

4Mb DRAM SAMPLE CMOS M2 

16Mb 

2.00 4 42,000 511,140 0 N/A 

1.50 S 25,000 475,500 0 N/A 

1.00 G 25,000 684,500 0 N/A 

O.SO e 20,000 547,600 5,574 K/A 

N/A 0.00 4 25,000 304,250 0 H/A 

MITSUBISai FDKUOKA FDKOOKA • 3 10OK 200K ARRAYS CMOS BICHOS 0.80 0 0 H/A 

I 
MITSnBISBI 

KITSUBISBI 

KYOOO KITAIIAMI WORKS N/A ARRAXS OPTO LASER CMOS M09 2.00 5 28,000 532,560 650 10 

EEIHE SAIJO C S-BIT MCD CMOS H2 0.80 S 38,000 722,760 4,000 10 

MITSUBISHI FUKDOKA FOKDQKA tl PWR TRH DIODE BIP 4.00 * 40,000 486,800 0 N/ 



Table 1 CContinued) 
Japanese Eidstkig Pilot and FJK(4H!̂ ltQa : l ^ l ines 
Onciudlng Fabs Going mtoPrd#^t ib^ 19!ML) 

« 

CoBp&ny 

HITSDBISBI 

MITSUBISBI 

£l 
C MIISnBISBI 

n 
CA 

MIISnBISHI I 
s 
I 
O 
U MIISCMI 
O 

g- MOTOROLA 

3 

>0 

I 
g: MOTOROLA 
H a 

HDRAIA MFG. 

Fl±> 
H O B S 

KOCHI FOCHI 

OSAKA ULSX 

KANAOANA ATSDGI 

KAHAGAm BEAOOOARTER 

FDKDSBIMA AlZa WORKS 

FDKDSBIHA AIZU WORKS 

R/A H/A 

KDMAHOTO KXUSHU 

N/A 

H/A 

Products 

Produced Prefect, Bluic tl« 

SAIJO B 

EIOSO KITAITAHI DORKS N/A FET OPIO 

Est. Wafer Sq. In. 
Mln. start start 

Process Line- Waf. Capacity Capacity 

Technology width Size (4 wks.) (4 wka.) 

Clean 
Room Cle 

(square Ro 

meters) Cla 

CMOS Ml 1.20 5 38,000 722,740 4,000 H/A 

0.00 3 0 N/A 

1Kb DRAM e - b l t 

MCtJ I S - b i t HCn 

A S I C 

e4Mb DRAH ZifUh CMOS 

DRAM 

N / A LOG D I S 

N / A OPTO 

N / A LOG 

1-00 E 1 0 , 0 0 0 2 7 3 , 8 0 0 0 10 

0 .35 3 

0.00 4 30,000 365,100 0 100 

0.00 0 0 N/A 

3.00 4 30,000 365,100 0 N / A 

-7 CBIC MCU SRAM ROM CMOS MOS Ml 1.80 4 25,000 304,250 2,211 100 

PWR ICa 

N/A FET IMIC 

FAB 3 CCD 

0.80 Q 

3.00 4 60,000 730,200 

0 N/A 

0 N/A 



Table 1 (Continued) 
Japanese Existing PUot and Production Fab Lines 
(Including Fabs Going Into Production DUTIJD^ 1991) 

Company 

mc 

Pr»f«ct. Plant ff«ti« 

Fab 

Namo 

Products 

Produced 

Est. ffaf«r Sq. In. Clean 
Mln. Start Start Room Clea 

Proceaa Line- Haf. Capacity Capacity (square Room 

Technology width Size (4 wks.) (4 w3ca.) metera) Claa 

YMOiSnCHI YAMAGUCHI LTD PHASE 1 IHb DRAM SRAM HPU CMOS MOS 1.00 6 25,000 684,500 0 10 

0 BEC 
»-» 
i - j 

snvm KANSAl LID 

ICDMAHOTO KTOSHO 

no. 3 ARKAZS Stun S - b l t CIK>S HOS 
MPO 

2.00 t 20,000 243,400 0 N/A 

INb DRAM MED 
ARBAYS 

HOS ?0Ly2 1.00 e 45,000 1.232.100 4,645 100 

SBXSA KAHSAI LTD YOKAICBI B ZENER DIODE SIP 5.00 4 20,000 243,400 0 1000 

XAMANASai OISDKl WORKS «/A H/A N/A 2.00 5 30,000 570,600 0 100 

KOMAHOTO mUSBD MCD 1Mb ORAM 

ARRAYS EPROM 

CMOS BICHOS 1.00 t 30,000 821,400 2,787 10 

§ 

I 
I 

KDMAMOTO KXDSHD FAB 4 ASIC EPSCM MCO CMOS MOS 1.40 5 20,000 380,400 4,180 100 

MPD 

jltI«A KANSAl LTD no. 2 Lin CCD 3.00 4 20,000 243,400 0 1000 

YAMACAIA XAMASAIA LTD TSORDOKA H LOS LIN 2.00 S 40,000 760,800 0 N/A 

KANAGAm SAGAtOSARA BLDO. B ARRAYS CBIC 

FLOOR 1 

2.00 5 28,000 532,560 5,400 N/A 



Table 1 (Continued) 
Japanese Existing Pilot me^Jftpdmd$itm^^ Un.es 
(Including Fabs Going lotdi ftgdii^iton l>iirii^ 1991> 

Conpany 

HEC 

PT*f«Ct, »l*iLt Hai 
Fab Products 
ttad* Produced 

E s t . Wafer Sq. I n . Clean 
Mln. S t a r t S t a r t Room 

P r o c e s s L i n e - naf . Capac i ty Capac i ty (a(|uare 
Technology w id th S i z e (4 wlcs.) <4 wlcs.) meters) 

Cle 
Roo 

C l a s 

\S NEC 

i 
'g NEC 
n 
3 n 

1 
I 
I "^ 
S" 

e. o 
p 
•fl 
3 tiec 

i 
DEC 

YMASnCBI YMOVCUCBI LID PHKSE 2 IHb DRAM 4Hb DRAM CMOS BICHOS 0 . 8 0 S 20,000 547,600 2,300 
IMb SRAM 

10 

ZAMAiSATA XAMASATA LTD TStlRDOKA II LOG LIN DIS BIP 

SHKJt KANSAI LTD 

KANkSkm SAGAMIHARA 

SEICA KANSAI LTD 

HIROSHIMA CEDCOKa 

NO. 1 PUR TRAH DIS CCD BIP 

BLDS. B ARRAYS CBIC SRAM CMOS 

FLOOR 2 EPROM 

3. 4 ARRAYS MCU SRAM CM3S 

4Mb DRAM 

PHASE 1 4Hb DRAM SRAM MPD CMOS 

4Mb ROM 

3.00 4 20,000 243,400 

4.00 1 15,000 182,550 

0 N/A 

0 1000 

1.25 5 12,000 228,240 5,400 N/A 

O.eO £ 20,000 547,600 a lot! 

0 . 8 0 ( 2 7 , 0 0 0 7 3 9 , 2 6 0 3 , 6 0 0 N/A 

KANAOAMA lAMAGAIOl «OWP) N/A ASIC EPROM MCD CMOS 1 
HPO 

YAMAGATA YAHAGAXA LTP TSORUOKA II 64K SRAM 

1.40 S 20,000 380,400 

2.00 4 20,000 243,400 

KAGOSHIMX KAOOSEIHA 

aniOi KANSAI LID. 

KANAGAHA SAQAHIBARA 

N/A LIN TELECCH LASER BIP GaAa SI 0 . 7 8 t 4 , 2 0 0 5 1 , 1 1 4 

tt/A N/A 0.00 3 

a N/A 

0 N/A 

0 N/A 

a N/A 

BLDG. G 4Mb DRAM ASIC MPO CMOS BICM3S 0 . 8 0 
FLR 3 4Mb ROM 

f 10,000 273,800 4,300 N/A 

Un.es


Table 1 (Continued) 
Japanese Existing Pilot ;^'^toductkui Fab lines 
(Including Fabs Going bStpl^roductloiL During 1991) 

Ccmpmxi^ Fr«£*ct, Plant iiaam 
FAb Products 

Produced 

Est. Naf«r Sq. In. Clean 
Mln. Start Start Room Clean 

Process Line- ITaf. Capacity Capacity (square Room 

Technology width Size (4 wks.) (4 wks.) meters) Class 

KANAGANTl SAGAHIEARA 16Mb DRAM 0.55 G 500 13,690 3,500 1 

JAPJW RADIO 

i 
SAITAMX KMUCOE HOKKS N/A lED FET DIODE GaAa CaAlAa 1 . 5 0 3 2 , 8 0 0 1 » , 7 9 6 0 N/A 

n am itMna RADIO SAIIAMA KAKAGOE HOBKS N/A OP AMP 0.00 3 25,000 176,750 0 N/A 

i 
I 
a 

I 
I 
I 
8. msoB 9/c 

s 
•o 
3 
^ «WPon titsaa 

S t * JAPAN KADIO 

n m j A i w RADIO 

HE* JAPAS m o i a 

SAIIAMA KAKAGOE HORKS H/A OP AMP 

SAIIAMA KAKAGOE NOBXS N/A COSTCN LOG A/D CH03 

D/A OPTO 

SAITAHA KAMAGOE HOSKS N/A OP AMP A/D D/A BIP 
BEG 

IBASAGI N/A 

AICBI BQ 

PBASE 1 ARRAVS CBIC MPU CMOS 
64K SRAM 

N/A 

0.00 3 25,000 176,750 

DIODE LOS COSTOH BIP 
MCn 

1.50 e 20,000 547,600 

3.00 4 20,000 243,400 

0 N/A 

1.20 5 20,000 380,400 0 10 

0.00 t 17,000 206,890 0 1000 

0 1 

0 N/A 

•lEPOI DERSO A i c n i BQ N/A CnSICM S.OO 3 5 , 0 0 0 3 5 , 3 5 0 0 N/A 

nPPCn EIEI90 AICBI KODA WORKS BLDG. 1 LOG CUSTOM fCQ HOB 
OPTO 

1 . 5 0 5 2 , 0 0 0 3 8 , 0 4 0 0 N/A 



Table 1 CContlnued) 
Japanese Exlstiog Mk*aifl4|*ai«&C(fo*tFab lines 
(Indoding Fabs Gohaifmcittemmm During 1991) 

Con^any 

NIPPON OENSO 

Prefect. Plant Name 

AICHI KODA RORKS 

I—1 

\§ NIPPON PRECISION CIRC. lOCHISI H/H 

S" 

I 
C NIPPON PKECISIOH CISC. TOCBISI SBIOBARA 3 

NIPPON STEEL laHAGMn ELECT. LAB 

Fab 

Najne 
Products 

Produced 

Eat. 

Hln. 
Nafer Sq. m . clean 
start Start Room Cle 

BLDG. 2 ICU CDSTOM 
"°^ OOO S 10,000 273,800 

LOO LIN A/D D/A CMOS N/A 

N/A A/D D/A DSP LOG c3tD3 
ASSP 

H/A ASIC H/A 

0 N/A 

2 . 0 0 5 13 ,000 2 4 7 , 2 6 0 3 , 0 0 0 100 

0 -80 6 2 0 , 0 0 0 5 4 7 , 6 0 0 2 , 0 0 0 1 

0 . 8 0 « 1 5 , 0 0 0 410 , 0 N/A 

Q NISSAN KANAQAIIA CENTRAL RSCB. N/A MCa CDSIMJ 2.00 5 500 9,510 1,500 10 

•s 

I 

i 

S/C 

s/c 

KAHAOAm N/A 

H/A 

CaiBA H/A 

1Mb SRAM 4Mb SRAM N/A 
MASK ROM RISC MPD 
ASIC 

4Mb DRAM SAMPLE CMOS 
16Mb 

"1 25SK DRAM 64K CMOS 
SRAM ASIC 

0.80 S 5,000 

O-SO 6 20,000 

243,350 

547,600 

0 1 

0 1 

1.20 S 20,000 380,400 3,»94 1 

S/C CeiB* H/A 
1Mb DRAM CMOS Ml 0.80 H 

20,000 547,600 3,994 l 

MIYAZAKE MIXAZAla OKI 
4Mb DRAM 90K 

ARRAYS 0.50 6 30,000 821,400 9,000 N/A 



Table 1 (Contioued) 
Japanese Existing Pilot and Production Fab Unei 
(Including Pabs Going Into Profluction During lS>S|!l> 

Compajiy 

OKI 

P r a f v c t . P l a n t Kaaw 

MTXAGI MIYASI OKI H/A 

Product* 

Produced 

Procaaa 

Tachnology 

4Hb DRAM VRAM 1Mb CMOS 

SRAM 

Eat. Naf er 
Mln. Start 

Llna- Waf. Capacity 

width Slzs (4 wlca.) 

OiSO S 20,000 

Sq. I n . 
S t a r t 

Capac i ty 
(4 wks.) 

5 4 7 , 6 0 0 

Cl«an 
Room 

(square 
meters) 

0 

Cleeui 
Room 

C l a s s 

N/A 

Orig 
of 
Owne 

JAPA 

@ OKI MIYAZAKI HIYAZAKE OKI Kl 25SK DRAM SRAM CMOS 

ARRAYS Hpa 

1.50 5 50,000 »51,000 0 100 JAPA 

O 
MIYAGI HIYASI OKI N/A ARRAYS 1Mb DRAM CMOS 

VRAM LOG 

0.80 « 20,000 547,600 0 10 JAPA 

i 
i 
n OKI 
o. 

5 
S" oLMens 

MIYAZAKI HIYAZAKI OKI H2 

TOKYO HACEIOJI 

25SK DRAM 1Mb 
DRAM EEPROM 

ICMb DRAM <4Mb 

DRAM 

1.30 5 30,000 570,600 2,800 10 JAP 

CMOS BICHOS 0.30 8 500 24,335 2,600 N/A JAPA 

NAGANO TATSONO HORKS N/A SIT IMAGE SENSOR CMOS 3.00 9 5,000 95,100 0 N/A JAP 

5 CHROK lAIEIMt 

I 
§ 
Tg CMRON TATEISBI 

I 
O. ORIOm EIECI. 

SBIGA MINAKDCai 

SHIGA MINAKDCai 

N/A OPIO IMAGE SENSOR BIP GaP 0.00 I 20,000 243,400 4,620 N/A JAP 

N/A OPIO INASE SENSOR BIP GaP 3.00 4 1,000 12,170 1,320 N/A JAP 

lOCEIGI N/A N/A IRAN DIODE DIS BIP 0.00 4 17,000 206,S90 0 N/A JAP 

PIONEER VIDEO CORP. YAMAHASBI N/A N/A ARRAYS LOG SAN 

OCD 

3.00 S 8,000 152,160 0 N/A JAP 

RIOOt OSAKA W/A N/A ARRAYS 1.00 ( 10,000 273,800 0 H/A JIAP 



Table 1 (Cofittnued) 
Japanese Existing PUot and Production Fab lines 
(Including Fabs Going Into Production During 1991) 

CahpAny P T a f * c t . P l u j t 
Fab 
Nam* 

Products 
Produced 

Froc*sa 

Tachnology 

E s t . Wafer Sq. I n . 
Hln . Start: S t a r t 

L i n e - Waf. C a p a c i t y C a p a c i t y 
w id th S i z e (4 v k a . ) (4 wka.) 

Clean 
Room Clean Ori 

( square Room o f 
tnetera) C l a s s Own 

« 

H/A N/A ABltAYS BOM PLD BICMOS CMOS 2 . 0 0 A 15 ,000 182 ,550 1 ,420 100 JA 
LOG 

I 
» BOBM 

I 
s 

i. 
o 

f 
n 

"S BOBM 

dSAEK N/A 

KXOTO-FO LSI BSCB. 

N/A 

N/A 

rOKDOKA H/A 

FUKOOKA W/A 

2S6K KOM ABBAYS CMOS HOS 1.30 « 7,000 191,660 0 100 JA 
CBIC 

2SeK SBAM ASIC 

MCO EEPROH 

CMOS BICMOS 1.20 6 15,000 410,700 2,100 10 JA 

OKAXAMA SBINXO ELECTBIC N/A THAN DIODE B U 

N/A PUR ICa HPQ MODEM BIP 

N/A IRAN DIS 

0.00 3 23,000 162,610 0 1000 JA 

3.00 4 20,000 243,400 0 N/A JA 

0.00 4 20,000 243,400 0 N/A JA 

C 

9 BOBM KXOTO-FU MAIN OmCCSl N/A MPD LASER MODEM BIP GaA* 0.00 4 25,000 304,250 

IRAN LED 

0 N/A taS 

^ SANKEB 

a 
sAiTAHA ea N/A PHB IBAN DIODE N/A 

LED 
0 . 0 0 3 1 5 , 0 0 0 106 ,050 0 1000 JA 

YAMAGAIA YAMAISATA SAKKKEI N/A PUR TRAN DIODE N/A 
LED 

0 . 0 0 5 1 0 , 0 0 0 190 ,200 0 1000 JA 

SAITAMA 9/C TECB. CTR. N/A PNR IRAN DIODE H/A 

LED 

0.00 5 6,000 114,120 0 N/A JA 



Table 1 (Contbiued) 
Japanese Existing Pilot at^Viite&HsSeA Tab Lines 
(Including Fabs Going liil&MiKMAK̂ QiD: During 1991) 

Conpajiy P r a f a c t . P l a n t Mama 

OranUIA OKAYAMA 

Fab 
Nana 

N/A 

Producta 

Producad 

PUR TSAN pns 

DIODE 

Est. Ifaf ar 
Min. Start 

Procaaa Llna- Vtaf. Capacity 

Taehnology width Siza (4 wlcs.) 

BIF 0 . 0 0 5 1 5 , 0 0 0 

Sq. I n , 
S t a r t 

C a p a c i t y 
(4 wka.) 

2 8 5 , 3 0 0 

Claan 
Room 

(squar« 
nwtara) 

0 

Clean Origin 
Room o f 

Clasa Ownar 

N/A JAPAN 

® 
^ 53WM 
I - * 

^ SANYO 

n 
S 

HIISAIA NIISATA SABYO 

GOmiA S/C DIV. 

BLD<3. 2 
CMOS 

ASIC PLD 1Mb DRAM BICMOS CMOS 1 . 0 0 
4Mb DKAH 

( 1 6 , 0 0 0 4 3 8 , 0 8 0 0 N/A JWAS 

N/A N/A 2 . 0 0 4 3 0 , 0 0 0 3 6 5 , 1 0 0 4 , 6 4 5 10 iMPAN 

O SAMTO 

9 

smna s/c Div. N/A SRAM 

RIIOAIA NIICUIA SABXO BUJS. 3 *4 1 6 - B I I MCD DSP OCS 

Giro VISI DIV. N/A 25 6K SRAM 4Mb ROM N/A 

1.20 4 25,000 304,250 0 N/A JAPAN 

1.00 ( 20,000 547,600 0 H/A JAPAN 

0.80 < 17,000 465,460 0 N/A JAPAN 

& 
§ 

TOTIORI TOTTORI SANYO N/A U S E R LED CaAa OaP 5.00 3 20,000 141,400 3,000 1000 JAPAN 

I 
SURMA S/C DIV. 

SirO VLSI DIV. 

H/A IRAN DIODE H/A 

BLDG. S CCD ARRAY CBIC CMOS 

4.00 ( 40,000 486,800 4,180 1000 JAPAN 

1.50 S 15,000 285,300 0 10 JAPAN 

NIISATA NIIGAIA SANYO BTJXS. 1 C4K 256K DRAM cmS 
S-blt MPO 

30,000 570,600 0 10 JAPAN 



Table 1 (Continued) 
Japanese Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production Durii^ 1991) 

Con^oAy 

SMno 

\8 sjunco 
»-* 
o 

S" 

I 
•8 

I 

I 

SKinS-tfSOH 

aXIKO-ECKK 

SEIKD-ECSON 

Prefect. Plant HanM 

GITD VLSI DIV. 

B/A 

3 SBTita IHSIHUHEMI CBIBK TAKAISOKA 

I 
Q SEEKS mSTRUKEAT CBIBA. TAKATSUKA 
n 
5 

tUCUlO fTtJUI 

NXGXNO TCIJIKl 

tiAouia Fujxta 

YMOCKtA TOBOKa EPSON 

BIKOaEIMA FOKDYMa 

Eat. Mafer 3q. In. Clean 

Hin. Start Start Room clean Origi 

Fab Products Procesa Line- Haf. Capacity Capacity (square Room of 

Name Produced Technology width Size (4 wka.) (4 wka.) matera) Clasa Owne 

NIIOKIX HIIOATA SAHXO BLDG. 2 LID 

BIP 
BIP 

BLDG. F CCD SRAM USWys a«>S 
CBIC ROM 

H/A l«Mb DIUM CitMt> 
DRAM 

2.00 5 25,000 475,500 3,500 1000 JAPA 

2.00 4 25,000 304,250 0 100 JAPA 

0.00 e 

BLDG. B III,tCCM 

N/A SRAM ARRAYS CBIC CMOS 

EEPROM 

2.00 5 10,000 190,200 

1.25 6 3,000 82,140 

BLDG. D 1Mb SRAM ASIC CMOS BICMOS O.SO i 25,000 684,500 

BLDG. A ARBAYS 256K SRAM CMOS 

EPROH 

1.50 5 30,000 570,600 

BLDG. B ARRAYS CBIC SRAM CMOS MOS 2.00 4 40,000 486,800 

EEPROM 

H/A 250X ItRRAYS CBIC CMOS BICMOS O.SO t 20,000 547,600 

1Kb SRAM 

BLDG. 2 12 4Mb DRAM 16Hb ROM CMOS 

ASIC 

0 B/A JAEA 

0 10 JAfA 

0 N/A JAPA 

0 100 JAPA 

0 100 JAPA 

0 10 JAPA 

0.80 6 24,000 657,120 0 N/A JAPA 

NARA NARA H/A LASER LEO OPIO GaAa O.OO 3 22,000 155,540 0 N/A JAPA 



Table 1 (Continued) 
Japanese Bxisting PUot aaani Pmie^^UMi Fab lines 
(Indudlag Fabs Going U$iifPto<^0SiaAT)uriag 1991) 

Company Pr*£act. Plant Name 
Fab 

Name 

Producta 

Produced 

Eat. Wafer Sq. In. Clean 

Hin. Start Start Room Clean Orig 

Proceaa Line- Vat. Capacity Capacity (square Room of 

Technology width Size (4 wks.) (4 wka.) meters) Class Own 

NO. 2 OPTO CMOS MOS 2.00 4 20,000 243,400 0 N/A JAP 

i^ SXUIS aiROSaiMA FUKOYAHA 1Mb DRAM SRAM 
ARRAYS ROM 

35,000 665,700 3,500 10 JAI 

n SEARP SARA TEHKI NO. 4 N/A 1.50 S 10,000 190,200 0 N/A JAP 

i 

3 SHARP 

sr 

HAKA SfllNJO 

NASA TENBI 

N/A DIODE IRAN B/A 

COUPLERS 

0.00 4 25,000 304,250 0 N/A JAP 

NO, 3 ARRAYS CBIC CMOS HOS BIP 1.20 S 20,000 380,400 0 N/A JAP 

n 
"V SHARP 

I 
c 

a 
3 SHARP 

K o-
S SHARP 

a 

HIROSHIMA FDK0YAMA 

NARA CENRI 

BIDS. 2 fl 1Mb DRAM SRAM ROM CMOS 

ASIC 

NO. 1 LOG LIN 

NARA IC TECH, CIR, TRIAL LINE ARRAYS 

0.80 i 24,000 657,120 0 1 JAP 

3.00 4 20,000 243,400 0 N/A JAP 

0.80 t 1,650 45,177 0 10 JAP 

SAITAMA N/A N/A PNR MOSFEI LIN MOS BIP 2.00 5 22,000 418,440 1,860 100 JAP 
LOG 

AKICA AKITA DIV. BLDC. 2 DIODE VARISTER BIP 

IHYRISTOR 

0.00 5 30,000 570,600 1,800 N/A JAP 



Tabic 1 (Continued) 
Japanese Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production Durii^ 1991) 

CoHpAJiy ^]C*£*ct. F l o u t S U M 
Fab Producta 
Hame Produced 

E a t . Naf e r Sq. In . Clean 
Mln. S t a r t S t a r t Room Clean Ori 

Proceaa L i n e - Haf. Capac i ty Capac i ty (square Room oC 
Technology w id th S i z e (4 wks . ) (4 irics.) meters) C l a s s Ow 

YAMAiQATA RIGASBXHE DIV. BLD6. 1 TRAN DIODE N/A 0 . 0 0 4 1 5 , 0 0 0 162 ,550 0 1000 JA 

1 
I 

I 

saiBDENGEN 

SHIHDEHSEII 

SaiHDENGEH 

YMOGAIA B I G A S H H I E DIV. BLDQ. 2 TIUU9 DIODE LIN BIP 
D I S . 

YUOGATA BlakSHIHE DIV. BLDG. 2 CDSTOM 
MOS 

YUIACATA HICXSHIIIZ DIV. BLDS. 3 CDSTOM 

AKItA AKIIA DIV. 

SAIIlUa H/A 

BLDG. 1 DIODE IHXKISTOR BIP 

VARISIEK 

N/A DIS LIN 

0.00 5 30,000 570,600 2,537 N/A JA 

CMOS MOS 2.00 S 25,000 475,500 2,537 N/A ft 

CMOS MOS 0.00 5 10,000 190,200 

0.00 I 20,000 243,400 

0 N/A JA 

0 N/A JA 

0.00 4 10,000 121,700 0 1000 JA 

9 
"B 
3 
a-
§! SONY 

TOKtO N/A 

NAGASAKI SONY NAGASAKI 

N/A N/A 

25 «K SRAM CCD CMOS 

0.00 D 0 N/A JA 

1.00 I 20,000 547,600 2,322 10 JA 

KAHAGAHA ATSOGI N/A BCal 2 . 4 M } VRAM CMOS 
4Mb SRAM 

O.SO t 1 2 , 0 0 0 3 2 8 , 5 6 0 0 100 JA 

KAGOSSIMA SONY KOKOBD 13 LIN A/D D/A BIP 2 . 0 0 4 2 5 , 0 0 0 3 0 4 , 2 5 0 0 N/A JA 



Table 1 (Continued) 
Japanese Existing PUot and Production Fab lines 
(Including Fabs Going Into Production During 1991) 

Conpany 

SONY 

Prefect. Plant Name 

XAGOSEIHK SONY KOKCBO 

Fab 

Name 

CCD 

Product* 

Produced 

CCD 

Proceaa 

Technology 

HOS 

Eat. 

Mln. 

Line-
width 

1.50 

Waf. 

Size 

4 

Wafer 

Start 

Capacity 

(4 wks.) 

20,000 

Sq. In. 

Start 

Capacity 

<4 wka.) 

243,400 

Clean 

Room 
(square 

metera) 

0 

Clean 

Room 

Class 

N/& 

@ SOHY 
I - * 

KMSOSBIMIl SONY KOKDBn #2 N/A 3 . 0 0 4 1 5 , 0 0 0 182 ,550 0 N/A 

raQOSHmA SONY KOKOBD fl N/A 4.00 « 15,000 182,550 0 N/A 

3 acsrc 

I 
S 
H SOKt 

a 
9 
s 
S" sam 

rt 

5 SONY 

I 
s 
>Q SONY 

3 

KANAGAKA ATSaCI N/A LIN 

NAOASAKI SONY NAGASAKI 3S 

NAGASAKI SONY NAGASAKI 

KAGOSEIMA SONY KOKOBU 

KAHAGANA AISDGI 

14 

N/A 

1Mb SRAM 4Mb VRAM CMOS 

CDD 

CCD 25eK SRAM 

SAMPLE 1Mb 

2.00 4 24,000 292,080 0 N/A 

0.80 I 40,000 1,095,200 0 N/A 

0.80 t 20,000 547,COO 

SRAM HPa CCD BICMOS CMOS 1.30 5 30,000 570,600 

HEM LIN OPIO DIS 

HEHT 

GaAs CMOS 0.00 a 

0 N/A 

0 10 

0 N/A 

KAHAGAHA AlSaSI N/A FET LASER CCD GaAs 0.00 3 0 N/A 

YAMAGAIA TSORtUKA NORKS N/A LED N/A 0.00 3 12,000 84,840 0 N/A 

KAHAGAHA STANIEY ELECT. N/A LASER N/A 0.00 4 10,000 121,700 0 N/A 



Table 1 (Continued) 
Japanese Existing I^ot and Production Fab lines 
(InciudJng Fabs Going Into Production Durii^ 1991) 

CoHfrony Fr*£*ct- Fluit Tstatm 

« 

3DKITCH0 miAL KINim: OSAKA OSAKA KOBKS 

9DKIICM0 MStAL KIHIIG OIIA N/A 

I 
VI 
r- OTKEICHO HKtAL MmiHa EYOCO FOTDKZ lECE LAB 
O 

K X A m s a i ELKcntic N / A HmAKDcai 

^ 

ICK/SILICC» SXSTIHS IBABAGX H / A 

IBARAGI MIEO 

rib 
faa* 

Products 

Produced 

R/A LED DIODE 

N/A M/A 

H/A 4Mb DSAM 

Eat- Wafdr Sq. In. 
Hln• Start start 

Proceaa Lin*- Wa£. Capacity Capacity 

Tachnolo^y width slz* (4 wka.) (4 wks.) 

Cl*an 
Room Clsan 

(aquara Room 

meters) Claaa 

H/A 

H/A 

R/A OPTO CnSICH BIP 

MIBO 5 ASSP ASIC MCO DSP HOS 

CBIC 

0.00 3 1,000 7,070 0 H/A 

0.00 S 3,000 57,0e0 464 H/A 

o.eo 0 0 H/A 

0.00 ( aO, 000 273,800 1,306 10 

M/A ASIC HPR LOG A/D CMOS BIP 0.00 0 

D/A 

0 N/A 

1 . 0 0 i 2 5 , 4 6 6 4 8 4 , 3 6 3 2 ,322 1 

3 TI 
•O 

I 
a 

OITA HIJI 

SAIIAMA EAIOGAZA 

BIJI 1 LOC LIM ARBAXS BXf 1.20 5 10,976 208,764 0 100 

H/A ICrO DSP CBIC CMOS HOS 2.00 S 15,000 285,300 0 100 

ARBAXS 

IBARAGI MIBO « 1Mb DUH 4Mb 
ASST RISC 

BICHOS 0 . 7 3 t 2 1 , 2 2 1 5 8 1 , 0 3 1 2 ,787 1 

OITA BIJI • SRAH Ittfg CRAH CMOS BICHOS 0 . 5 0 8 2 , 7 0 6 1 3 1 , 7 0 1 2 , 5 0 0 1 



Table 1 (ConUnued) 
Japanese Existing PUot and Pfoductloa Fab Lines 
(Including Fabs Going Into Production Durli^ 1991) 

.CO&pAnV PT*f«ct, Plant 

TOHOKU S/C 

t-J 

o u 

1 
S 
3 
o 0 

i s H 
o. 

9 
s K 

I 
rH 
"S I 
e n 
a. 0 
3 
>B 
3 

loaoKo s/c 

TOKIN 

TOKO 

lOKO 

IOB£X SEMI 

TOSHIBA 

TOSHIBA 

HIYAai SEHDAI 

MIYAGI SENDAI 

HIIfACI SENDAI WORKS 

SAIIAMA SAITAMA 

SAIIAMA SAITAMA 

:IKKte INATE TOSHIBA 

FDKDOKA KITAKXUSBD 

FDKUOKA KITAKXUSBD 

CHIBA KIMITSO 

Products 

Produced 

Est. Wafer Sq. In. clean 
Mln. Start Start Room Clean 

Process Line- Waf. Capacity Capacity (square Room 

Technology vldth Size (4 wks.) (4 wks.) meters) Class 

4Mb DRAM SRAM MPU CMOS 

ARRAYS 

PHASE 1 1Mb DRAM 25 CK CMOS 

SRAM MPn 

N/A POWER SIT 

H/A N/A 

N/A A/D D/A TELECOM BIP 

DIODE 

N/A N/A 

BLDC 2 4Mb ROM 4Mb 

EEPROM 

N/A LIN 

KDBIC 1 LASER LED 

DIODE RECTIFIER BIP 

lEYRISTOR 

0.70 G 20,000 547,600 0 100 

1.00 « 25,000 684,500 0 100 

0.00 3 10,000 70,700 0 N/A 

3.00 S 15,000 285,300 0 N/A 

3.50 S 20,000 380,400 0 N/.\ 

0.00 0 

1.00 6 15,000 410,700 0 100 

3.00 5 30,000 570,600 4,000 N/A 

2.00 3 25,000 176,750 1,600 H/A 

0.00 5 18,000 342,360 0 N/A 



Table 1 (Continued) 
Japanese Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1991) 

CoB^kny 

TOSHIBA 

t-* 

o 

I 
I 
I 
I 
I 
a 

tlvttCt. PlilBt Vw 

BXOGO HIHEJI 

KMMCAm IJUOUUia 

Products 

Produc«d 

Est. Nafer Sq. In. Clean 
Min. Start Start Room Clean O 

Process Llne^ Ifaf. Capacity Capacity (square Room 

Technology width Size (4 wks.) (4 wks.) maters) Class 

N/A TRAM DIODE BIP 3.00 4 30,000 365,100 0 N/A 

:tiaTE i m T E TOSHIBA BLDG. 3 4Mb EPRCH RCM 
172K ARRAYS 

BICHOS CMOS O.SO S 2 4 , 0 0 0 4 5 e , 4 8 0 

'CMOS 

OITA OIIA BLOC <3 C-3 tl 1Mb DRAM 

•ITA OIIA BLDQ 13 C-3 f2 IHb DRAM 

OITA OITA BLDQ t3 C-4 t2 4Mb DRAM 

OIIA OIIA BLDG tl LSI 1 HPD LOG (4K DRAM MOS 

OITA OITA BLDG t2 C-2 1Mb DRAM 

H/A LOG LIN 

OIIA OITA BLDG «2 C-1 256K DRAM IHb CMOS MOS 1.00 $ 30,000 570,600 0 100 
DRAM 

OIIA OITA BLDG 11 LSI 2 MPa LOG RCM EPROM CMOS HOS 1.50 S 45,000 855,900 0 H/A 

0 N/A 

OnX OITA BLDG 14 f l 1Mb DRAM 4Mb DRAM CMOS 
ARRAYS CBIC 

1 . 0 0 6 1 4 , 0 0 0 3 8 3 , 3 2 0 0 H/A 

1 . 0 0 6 1 5 , 0 0 0 4 1 0 , 7 0 0 0 N/A 

O.SO t 1 5 , 0 0 0 4 1 0 , 7 0 0 0 N/A 

2 . 0 0 I 2 0 , 0 0 0 2 4 3 , 4 0 0 0 N/A 

1 .00 S 3 0 , 0 0 0 5 7 0 , 6 0 0 0 N/A 

2 . 0 0 S 1 5 , 0 0 0 2 8 5 , 3 0 0 0 N/A 

0 . 8 0 t 3 0 , 0 0 0 8 2 1 , 4 0 0 3 , 7 1 6 10 



Table 1 (Contlnited) 
Japanese Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

® 

>̂  TOSaiSA 

D w 

n lOSBIBA 

•§ 
S 
ft a 

f 
n 

I 
Q. TOSHIBA. 
O 

Prsfact. Plaot Naaw 

CEIIh KIMIISO 

FOimon NIPPO INDOST. 

BIOOO HIMEJI 

Fab 

Mam* 

011\ OITA BLDG (4 tZ 

Products 

Produced 

Eat. Wafer 3q. In. clean 
Hin. Start Start Room Clean 

Proceaa Line- Haf. Capacity Capacity (square Room 

Technology width Size (4 wka.) (4 ifks.) meters) Clasa 

4Mb ORJtM SAMPLE BICMOS CMOS 0.60 t 20,000 547,600 3,716 N/& 
16Hb 

PHASE 1 DIODE RECTIFIER BIP 

THYRISTOR 

NAKAHA F LED P_DIODE IMAGE N/A 

SENSOR 

OITA OITA BUia t3 C-4 fl 

H/A 

4Mb DRAM 256K 
SRAM ASIC 

PUR FET GTO TRAD CMOS BIP 
DIODE 

IKUK IMATE TOSHIBA BLDG. 1 ARRAYS CBIC MPD 
CUSTOM 

IHATB i m T E lOSBIBA BLDG. 2 ARMYS CCD CHSS 

0 . 0 0 4 20,000 243,400 

0.00 4 30,000 365,100 

0.80 6 15,000 410,700 

1.50 a 20,000 380,400 

0 H/A 

0 N/A 

0 N/A 

1.00 S 45,000 855,900 0 N/A 

0 100 

1.50 .5 20,000 380,400 0 N/A 

3 
g! TOSHIBA FDKDOKA KITAKXUSBD KOBIC 2 ASIC OETO LOS BICMOS BIP 2.00 S 30,000 570,600 2,000 100 

KANAGANA TAMAGARA N/A 1Mb DRAM SAMPLE CtCS 
4eft> DRAM l e U ) 
ORAM 

0 . 8 0 ( 1 0 , 0 0 0 2 7 3 , 8 0 0 0 N/A 

OITA OITA TECH. CIR. N/A tH» ORAM 16Mb N/A 
DRAM VRAM 

0.50 0 0 N/A 



Table 1 (Continued) 
Japanese Existing Pilot and Froductlon Fab Lines 
(Including Fabs Going Into Production Duiii^ 1991) 

Conpany 

« 

s* 
TOSEIBA 

8 TOYO 

O 

1 
O 
§ 

"S XMIXEX 

3 miAHX 
TJ 

I g-
K mO H A 

?ref*ct : . E l u i t Naina 

H/A 

ROOO IIKHX 

XAGOSHIMA KAGOSHIHA 

KASOSBIMA KAGOSHIKA 

E-ali 
NSBS 

H/A 

Products 
Produced 

4Hb ORAM 16Mb 

DRAM 

Est. Hafer Sq. In. Clean 
Mln. start Start Room Clean O 

ProcesB Line- Waf. Capacity Capacity (square Room 
Technology width Size (4 wks.) (4 wkB.) meters) Class 

0.00 S SCO 24,335 

IHXIE INATE TOSHIBA BLDG. 3 ARRAYS CBIC CMOS BICMOS 0.70 « 10,000 273,800 0 N/A 

KANAGAHA TECBHICAL LAB ii;^ 

AICBI CENTRAL LAB 00 

STATIC niDDCT. 

TBYRISIOR 

MCtI PUR ICs 

casioH 

N/A 0.00 S 5,000 95,100 

CMOS BIP 2.00 5 500 9,510 

N/A 

H/A 

B/A 

ZENER DIODE REG BIP 
ARRAYS 

LIN ROM CBIC ASSP CMOS MOS 1.20 S 20,000 380,400 

MPR 

ROM CBIC ASSP CMOS 

SHIZOOKA TOYOOKA WORKS EE DEV CTR CBIC LOG 

0.80 « 14,000 383,320 

0 10 

0 100 

0.00 5 15,000 285,300 0 N/A 

0 N/A 

0 N/A 

1.00 i 6,000 164,280 0 10 

SBIZnOKA TOYOOKA HORKS N/A 1.50 4 10,000 121,700 0 N/A 

YOKOGAHA HOKOSBIN TOKYO H/A H/A CUSTOM 0 . 0 0 4 1 7 , 0 0 0 2 0 6 , 8 9 0 3 , 0 0 0 N/A 

YOKOCAMA IMI NAGANO N/A 

RA - Not a v a i l a b l e 

Soun^ Ditaquest (October 1991) 

N/A IRAN DIODE OPTO N/A 0.00 * 2,800 34,076 0 N/A 



Table 2 
Japanese Future PUot and Production Fab Lines 
Planned Facilities Going Into Production By Year 

Target Eat. ffafer Sq. In. 
Date Min. Start Start 

Process Fab Prod. Line- Waf. Capacity Capacity 
Company Prefect. Plant Hame Fab Hame Products Technology Type Begins width Size (4 wks.) (4 wks.) 

Production Begins: 1991 
KAWASAKI STEEL 

@ 

TOCHIGI PHASE 1 N/A 25eK SRAH CMOS NTT HP 09/01/91 0.80 E 10,000 273,800 
CBIC ABRAYS 

u MATSUSHITA 
S 

OSAKA S/C BSCH. CTR. PROTOTYPE 16Mb DRAM CMOS P 02/01/91 0.60 6 8,000 219,040 
64-bit MPU 

O NIFPOK STEEL 

1 
H a 

I 

KANAGARA ELECT. LAB N/A 

TOKYO HACHIOJI 

N/A DP 09/01/91 0.80 6 15,000 410,700 

16Mb DRAM CMOS BICMOS PR 11/01/91 0.30 8. SOO 24,335 
64tlb DRAM 

HEM LIN OPTO GaAs CMOS P 
DIS BEMT 

n SONY KAHAGAnA ATSUGI N/A 

I 
s. 
§ SDMIIOMO METAL MINING BYOGO PDTCfRE TECH LAB N/A 4Mb DRAM N/A 

0.00 D 

P 03/01/91 0.80 0 

E 
CT 

I 
XWATE IHATE TOSHIBA BLDG. 3 ARRAYS CBIC CMOS BICMOS PAT 04/01/91 0.70 6 10,000 273,800 

Production Begins; 1992 
FOJITSO IHATE ItlATE NO. 5 16Mb DRAM CMOS 0.60 6 13,000 355,940 

HIE N/A N/A 16Mb DRAM F 09/01/92 0.00 e 14,000 681,380 

YAMANASHI N/A N/A 4Hb DRAH CMOS F 01/01/92 0.00 9 10,000 486,700 



Table 2 (Continued) 
Japanese Future Pilot and Production Fab Lines 
Planned Facilides Going Into Production By Year 

Coit^Any 

« 
^ KTI SEMICOSOnCTOR 

P 

'^ LSI LOGIC 

R 

5 HftTSOSaiTA 
S 

^ MITSUBISHI 

HITSOBISHI 

t 
"0 MITSDBISHI 

I 
CT 

S 
a 

NEW JAPAN RADIO 

NIBON S/C 

Fxefsot. Plant » U H 

Target Est, Wafer Sq. In. 
Date Min. Start Start 

Process Fab Prod. Line- Waf. Capacity Capacity 
Fab Nane Products Technology Type Begins width Size (4 wks.) (4 wlcs.) M 

HTfOGO N/A 

IBARGI N/A 

TOYAMA N/A 

KDHAHOTO KOHAHOTO WORKS D 

SAIJO A 

OfiUQl in.SI 

KOMAMOTO KTQsm 

KOMAMOTO KIUSHD 

IBARAGI N/A 

16Hb DRAM 

N/A LOG ASIC atOS T 08/01/92 0.80 8 9,000 438,030 

FAB II ASIC 

;t̂ :«:: 

* > * • 

16Mb DRAM <<j^ 
64Hb DRAM 
CCD MCD 

ARRAYS CBIC N/A 
ASSP HCH 

0.00 6 12,500 342,250 

F 05/01/92 0.00 S 8,000 389,360 

A-IF 16Mb DRAM CMOS H2 F 01/01/92 0.50 8 20,000 973,400 

N/A 64Mb DRAM CMOS Rp 12/31/92 0.35 8 0 O: 
256Mb DRAM 

4Hb SRAM 
RISC MPD 
16Mb DRAM 

CMOS BICMOS F 07/01/92 0.50 B 20,000 973,400 

CITS TOM CMOS 
COHSDKER LOtt: 

ARRAYS CBIC N/A 
MPO IHb SRjUl 

1.00 G 20,000 547,600 

F 05/01/92 0.80 B: 25,000 684,500 



t * • * • 

Table 2 (Continued) 
Japanese Future Pilot and Production Fab lines 
Planned Faculties Going Into Production By Year 

Company 

NIPPON DENSO 

@ 

_ NKK 

•g 

9 NHB S/C 
ft 

ilf 
a 

I 
Jg SRUftP 

•o 

I 
g. 
3 SONY 
•O 

I 
i 

Praf*ot^ PlAnt titma Fab Name Products 

Target Est. Wafer Sq. In. 
Date Min. Start Start 

Proceaa Fab Prod. Line- Waf. Capacity Capacity ( 
Technology Type Begins width Size (4 wks.) (4 wks.) M 

AICHI KODA IIORKS BLDG. 2 HCU COSIOH KOS 

KANJtaHini N/A 

iSaiBA tt/A 

IHb SSAM 4Hb N/A 
SRAH MASK 
ROM RISC HPU 
ASIC 

4Mb DRAM BICMOS CMOS OF 
leHb DRAM 

0.00 6 10,000 273,800 

P 10/01/92 0.80 a 5,000 243,350 

0.60 0 20,000 

NIISATA NIISAIA SANYO BLDG. 3 t5 4Hb DRAM CMOS P 0«/01/92 0.80 £ 20,000 547,600 

HIROSHIMA FDKUYAMA 

KAGOSHIMA SONY KOKDB0 tS 

4Hb DRAM 
16Hb ORAM 
4Mb SRAM 32 
Mb ROM 

LOG MEM MPn BIP CMOS MOS FAT 
LIN DIS OPIO 

0.00 a 24,000 1,168,080 

0.80 6 

HIYAGI N/A 

TDK/SILICON SYSTEMS tHASAGI N/A 

OITA HIJI 

N/A 

N/A 

BLDG. 3 

ASIC HPR LOG CMOS BIP 
A/D D/A 

0.00 0 

0.00 0 

4Mb SRAM 
16Hb DRAM 

CMOS BICMOS F 0.60 8 20,000 973,400 



Table 2 (Continued) 
Japanese Future Pilot and Production Fab lines 
Planned Facilities Going Into Production By Year 

Target Est. Wafer Sq. In. 
Date Min. Start Start 

Process Fab Prod. Line- Waf. Capacity Capacity ( 
ConpAAy Pfefact. Plant Nasw Fab Name Products Technology Type Begins width Size <4 wks.) (4 wks.) M 

TOSHIBA 

I - * 

D TOSHIBA 

I 
î  TOSHIBA 
O 

1 
I 

MIE N/A PHASE 1 4Hb DRAH CMOS F 04/01/92 O.SO 8 20,000 973,400 
SAMPLE l«Hb 
DRAH 

• im: OITA BLDG t* t3 

ISHIKAHA KAGA N/A 

4Hb DRAM CHOS 
ISMb DRAM 

N/A 

O.eO 6 20,000 547,600 

0.00 5 80,000 1,521,600 

TOSHIBA 

O 

a 

OXXA OITA TECH. CTR. N/A 4Mb DRAH N/A 
16Hb DRAH 

0.50 0 

jg Production Begins: 1993 
.3 ASAHI KASEI <CKEHICAL) HIYAZAKI H/A :JHf* ASIC SRAM CMOS HITACHI F 12/31/93 0.80 S;: 16,500 451,770 

S FOJITSD 
•O 

I 
F? NEC 
a 

FUKOSHIMA NAKAMATSO 

HIROSHIMA CBOGOKD 

TAHAGATA TSORUOKA 

BLDG. 2 12 ARRAYS CBIC CMOS 
32-bit MCn» 

0.70 6 15,000 410,700 

PHASE 2 EPROH 4Hb CMOS T 12/31/93 0.60 8 30,000 1,460,100 
DRAM SAMPLE 
16Hb DRAM 

N/A ASIC HCO CHOS F 04/01/93 0.80 6 20,000 547,600 

YAMAGUCHI YAMAGOCHI LTD. N/A 16Mb DRAM GHOS 0.50 8 

MIYAZAKI HIYAZAKI OKI H4 16Mb DRAH CMOS r 03/31/93 0.50 8 20,000 973,400 



Table 2 (Continued) 
Japanese Future Pilot and Production Fab lines 
Planned Facilities Going Into Production By Year 

Con^uy Piafacrt. Plant tts Fab Hame Products 

Target Est. Wa£«r Sq. In. 

Date Hin. Start Start 

Process Fab Prod. Line- Raf. Capacity Capacity ( 

Technology Type Begins width Size (4 wks.) (4 wks.) M 

SEIKO-EPSOH NAGANO FUJIMI BLDS. E SRAM ARRAYS CMOS BICHOS NFAT 

« 

B SGS THOMPSON 

5 
N/A N/A N/A CONSOHER LOG N/A 

DRAM 

3 TOHOKO S/C 

8 
I 

MIYAGI SENDAI PHASE 3 16Mb DRAM CMOS TOSHIBA F 0.60 i 20,000 973,400 

g^ TOSHIBA N/A 16Mb DRAH 4 CMOS 

Mb DRAH 

0.50 B 20,000 

1 
•8 

I 
I 
•0 

3 

I 
S a 

OITA OITA BLDG #4 t4 

Production Begins: 1994 

MOTOROLA MIYAGI 

HIROSHIMA CHDGOKO 

MOS-10 

16Hb DRAM BICHOS CMOS F 

4Mb DRAH MPO CMOS 

CDSTOM 

16Mb DRAH OtOf': 

MPD EFROM 

0.60 6 20,000 547,600 

F-l 04/01/94 0.80 6 25,000 684,500 

0.60 a 22,000 1,070,740 

NIHON S/C IBAaaSI N/A PHASE 3 ASIC CBIC CMOS BICHOS t-

HPU SRAM HPR 

0.50 e 20,000 973,400 

Production Begins: 1995 

KAWASAKI STEEL TOCHIGI PHASE 2 fi^^ SRAM DRAH CHOS NTT 

ARRAYS 

0.00 6 15,000 410,700 



Table 2 (Continued) 
Japanese Future Pilot aod Production Fab lines 
IManned Facilities Going Into Production By Year 

Coiopany 

@ NEC 
h^ 

o 

>§ NISSMI 

EEefect. plant Hama 

HIROSRIHA CHQSOKO 

Fab Nairn Products 

Target Est. Wafer Sq. In. 
Date Hln. Start Start 

Process Fab Prod. Line- Waf. Capacity Capacity (S 
Technology Type Begins width Size (4 wks.) (4 wks.) Me 

N/A 

I 

Production Begins: 1996 
TOSHIBA 

H/A 

S / X 

5 ProducTtlon S a g i n s ; 19M>: 
~ KAHA^JUtl GTUI, TOCBIGI PHASE 3 

NA - Hot sva i lab la 

! 
n 
a. 
§ 
TJ 

3 

I 
H a 

SOUK;?: I>at>queit (Octot>effl{!!!|t> 

PHASE 4 

m. 

m 

l€Hb DRAM 
MPO EPROH 

CMOS 

H/A na 

PHASE 3 lEHb DRAM CMOS 

leMb DRAH CMOS NTT 
SBAH ARRAYS 

0.60 a 22,000 1,070,740 

0.50 B 25,000 1,216,750 

6.00 6 15,000 410,700 

• < -
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Asia/Pacific and Rest of World 
Fab Database 

Background 
The material in this booklet applies to the 
Asia/Pacific and Rest of World (ROW) portions 
of Dataquest's Semiconductors Asia service 
Wafer Fab Database. The Wafer Fab Database 
is updated on an ongoing basis, employing 
both primary and secondary research meth
odologies. The tables included in this booklet 
h ighl i^ t both production and pilot line wafer 
fabs. 

General Definitions 
A fab line is a processing line in a clean room 
that is equipped to do all front-end wafer 
processing. Occasionally there are two separate 
product-specific fab lines or two different 
wafer sizes in a clean room. In this situation, 
a clean room will be documented as two fab 
lines if the equipment is dedicated to each 
wafer size or product line. There can be many 
fab lines at one location. 

Front-end wafer processing is defined as all 
steps involved with semiconductor processing, 
beginning with initial oxide and ending at 
wafer probe. 

A production fab is defined as a wafer fab 
capable of front-end processing more than 
1,250 wafers per week (type = F). 

A pilot fab is defined as a wafer fab capable 
of front-end processing 1,250 wafers or less 
per week (type = P). 

Definitions of Table Columns 
The Products Produced column contains prod
uct information for seven product categories. 
The information in this column can be very 
detailed, depending on the information's avail
ability. The nomenclature used within the 
seven product groups of the fab database is 
as follows, with definitions where warranted: 

• Analog 

- LIN—^Linear/analog devices 
- A/D D/A—^Analog-to-digital, digital-to-

analog converters 

- AUTOMOTIVE—^Dedicated to automobile 
applications 

- CODEC—Coder/decoder 
- INTERFACE—Interface IC 
- MESFET (GaAs>—Metal Schottky field-

effect transistor 
- MODFET (GaAs) 
- MDIODE (GaAs)—^Microwave diode 
- MFET (GaAs)—^Microwave field-effect 

transistor 
- MODEM—^Modulator/demodulator 
- MMIC—Monolithic microwave IC 
- OP AMP—Operational amplifier 
- PWR IC—Power IC 
- REG—^Voltage regulator 
- SMART PWR—Smart power 
- SWITCHES—Switching device 
- TELECOM—^Telecommunications chips 

Memory 

- MEM—^Memory 
- RAM—^Random-access memory 
- DRAM—^EXynamic RAM 
- SRAM 4 TR.—Static RAM uses a 

4-transistor cell design 
- SRAM 6 TR.—Static RAM uses a 

6-transistor cell design 
- VRAM—Video RAM 
- ROM—^Read-only memory 
- PROM—^Programmable ROM 
- EPROM—Ultraviolet erasable PROM 
- EEPROM or E2—Electrically erasable 

PROM 
- FERRAM—Ferroelectric RAM 
- NVMEM—^Nonvolatile memory (ROM, 

PROM, EPROM, EEPROM, FERRAM) 
- FIFO—^First-in, first-out memory 
- SPMEM—Other specialty memory (dual 

port, shift-register, color look-up, etc.) 

Micrologic 

- ASSP—^Application-specific standard 
product 

- BIT—^Bit slice (subset of MPU functions) 
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- DSP—^Digital signal processor 
- MCU—^Microcontroller unit 
- MPR—^Microperipheral 
- MPRCOM—^MPR digital communications 

(ISDN, LAN, UART, modem) 
- MPU—^Microprocessor unit 
- LISP—32-bit list instruction set processor 

for AI applications 
- RISC—^Reduced-instruction-set computation 

32-bit MPU 

• Standard logic 

- LOG—Standard logic 

• ASIC logic 

- ASIC—^Application-specific IC 
- ARRAYS—Gate arrays 
- CBIC—Cell-based IC 
- CUSTOM—Full-custom IC (single user) 
- PLD—Programmable logic device 

• Discrete 

- DIS—Discrete 
- DIODE 
- FET—Field-effect transistor 
- GTO—Gate turn-off thyristor 
- HEMT (GaAs)—^High-electron-mobility 

transistor 
- MOSFET—MOS-based field-effect transistor 
- PWR TRAN—Power transistor 
- RECnnER 
- RF—^Radio frequency 
- SCR—Schottky rectifier 
- SENSORS 
- SST—Small-signal transistor 
- THYRISTOR 
- TRAN—^Transistor 
- ZENER DIODE 

• Optoelectronic 

- OPTO—Optoelectronic 
- CCD—Charge-coupled device (imaging) 
- COUPLERS—Photocouplers 
- lED—^Infrared-emitting diode 
- IMAGE SENSOR 
- LASER (GaP)—Semiconductor laser or 

laser IC 

- LED—^Light-emitting diode 
- PDIODE—Photo diode 
- PTRAN—^Photo transistor 
- SAW—Surface acoustic wave device 
- SIT IMAGE SENSOR—Static induction tran

sistor image sensor 

The Process Technology column lists four major 
types of technologies. This column also lists a 
few uncommon technologies along with infor
mation on levels of metal, type of well, and 
logic structure, when available. Definitions of 
the nomenclature used in the Process Technol
ogy column are as follows: 

• MOS (silicon-based) 

- CMOS—Complementary metal-oxide 
semiconductor 

- MOS—n-chaimel metal-oxide semiconduc
tor (NMOS) and p-channel metal-oxide 
semiconductor (PMOS) (More than 
90 percent of the MOS fabs use 
n-channel MOS.) 

- Ml—Single-level metal 
- M2—Double-level metal 
- M3—^Triple-level metal 
- N-WELL 
- P-WELL 
- POLYl—Single-level polysilicon 
- POLY2—^Double-level polysilicon 
- POLY3—^Triple-level polysilicon 

• BiCMOS (silicon-based) 

- BICMOS—Bipolar and CMOS combined 
on a chip 

- BIMOS—Bipolar and MOS combined on a 
chip 

- ECL VO—^ECL input/output 
- TTL I/O—^TTL input/output 

• Bipolar (silicon-based) 

- BIP—Bipolar 
- ECL—^Emitter-coupled logic 
- TTL—^Transistor-transistor logic 
- STTL—Schottky TTL 

• Gallium arsenide and other compound semi
conductor materials 

- GaAs—Gallium arsenide 
- GaAlAs—Gallium aluminum arsenide 

{ 

i 
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- GaAs on Si—Gallium arsenide on silicon 

- GaP—Gallium phosphide 

- HgCdTe—^Mercuric cadmium telluride 

- InAs—^Indium arsenide 

- InP—^Indium phosphide 

- InSb—^Indium antimony 

- LiNb03—Lithium niobate 

- SOS—^Silicon on sapphire 

The number in the Minimum Linewidth column 
represents the minimum linewidth at the criti
cal mask layers as drawn. This number is 
stated in microns and is defined in Dataquest's 
fab survey as being available in production 
volumes. 

The Wafer Size column represents the wafer 
diameter expressed colloquially in inches. 
However, for wafers greater than 3 inches in 
diameter, the colloquial expression is inac
curate. When calculating square inches, the 
following approximations are used: 

Wafer-Start Capacity is defined in the fab sur
vey as the equipment-limited wafer-start capa
city per four-week period. Start capacity is not 

limited by current staffing or the number of 
shifts operating; it is limited only by the 
installed equipment in the fab and the com
plexity of the process it runs. Start capacity in 
square inches is calculated using the approxi
mate diameter and the wafer-start capacity. 

The Clean Room Class column represents the 
level of cleanliness in the cleanest part of the 
clean room. This area represents the true 
environment to which the wafer is exposed. 

The Merchant or Captive column categorizes 
each fab line on the tables as one of these 
two types. Definitions of the various categories 
are as follows: 

• A Merchant fab line is a fab line that 
produces devices that end up available on 
the merchant market. 

• A Captive fab line does not sell any of its 
devices on the merchant market. All produc
tion is consumed by the owner of the fab 
line. 

©1991 Dataquest Incorporated Octol)er—Reproduction Prohibited 



Tabic 1 
Asia/Pacific-ROW Existing Pilot and Productioo Fab Lines 
(Includli:^ Fabs Going Into Production Durii^ 1991) 

Conp&ny 

AMALGAMATED HIRSLESS 

C i t y 
oe 
D i s t r i c t 

sn)NET 

Country 
or Fab 

T « t r i t a i y Name 

AUSTRALIA N/A 

P r o d u c t s 
Producttd 

E s t . Kafer Sq 
Min. S t a r t 

Proc«9a L i n e - Naf. C a p a c i t y Cap 
Technology w i d t h S i z e (4 w k s . ) (4 

CMOS 1 .50 6 7 , 0 0 0 19 

o » 

R 

R 
o 

I O 

a 
o 

AMFI 

BEIJIHO W>.2 

BETJIWJ K0.3 

BSntCBQ 

, 3 BEIJISS SO. 5 BEIJIHG 

laHHW FAB 1 PITH ICs DI3 

POLAND N/A 

CBIMl N/A 

CKRA N/A 

carta N/A 

IHTESTACt te 

MOS BIP 2 . 0 0 4 1 5 , 0 0 0 18 

N/A 

BIP TTL 5 . 0 0 3 1 0 , 0 0 0 7 

LOO TTtUtS L in HEH CMOS MOS 5 . 0 0 3 1 5 , 0 0 0 10 

0^ AMP WO PWH nWB N/A 5 . 0 0 3 1 0 , 0 0 0 7 

Btimic; 1Kt.t^s CHIKA N/A N/A 5.00 3 8,000 5 

g BEIJIBS TDBK FACfratY BEIJING CKUIA N/A N/A 5 . 0 0 4 1 0 , 0 0 0 12 

INDIA N/A N/A 4 . 0 0 4 1 0 , 0 0 0 12 

SELLIHS IC CO. N/A CBIKA N/A S/A 

BBJUIAI XlXCnCfHlCa BANGALOBE H S U N/M 



Table 1 (Condaued) 
Asla/Pacmĉ ROW Existing PUot md Pt̂ CNdbictlon Fab Unt^ 
(Inchiding Fabs Going Into Vtodac^xm poring 1991) 

City 

Ccinpany 

Country 

or Fab 

Tvrrltary Dio* 

Products 

Produc«cl 

Eat. Wafer 

Hin. Start 

Process Line- Naf. Capacity Ca 

Technology width Size (4 irka.) (4 

CHARTERED S/C N/A 

® 

D 

^ 

CONTIMENTAL DEVICES DELHI 

GUKO-DONG, SEOUL 

3 DAEHOO GDRO-DONQ, SEOUL 
H a 
9 
Q- DONG GUANQ PLANT BEIJING 

n 

I 
I 
»Q r i H E HICBCfeXJtEIJIf. 

3 
S 
5 
O * TTTf*Drtn 

ELECT. COMPONENTS INDIA BXDEBABAD 

SINGAPORE H/A 

INDIA K/A 

ASIC LIN EEPROH CMOS MOS 1.20 6 12,000 3 

DIS DIODE TRAN PUR SCR N/A 

S. KOREA BIPOLAR LINE CUSTOM ADTOHOIIVE AUDIO BIP 

S. KOREA MOS LIME ARRAYS 

CHINA N/A 

INDIA N/A 

TAINAlt N/A 

CtttSA N/A 

0.00 3 10,000 

3.00 4 9,000 1 

2.00 4 9,000 1 

BIP TTL 5.00 3 5,000 

DIS CONSUMER ICs BIP 

N/A 

N/A N/A 

0.00 3 15,000 1 

0.00 3 10,000 

5.00 3 4,000 

N/A TAIWUI N/A 0.00 3 12,000 

nOOMXUN-DONG, SEOUL S. KOREA N/A CMOS BITACBI 1.20 6 10,000 2 



Table 1 CCootlnued) 
A5ia^Pacmc-ROW Existing j^^t and Production Fab lines 
(Including Fabs Going tato Production I>uriiig 1991) 

CoB^^ny 

60IJ>STAR 

C i t y 
or 
D i s t r i c t 

Country 
or Fab 

fvxr i - tory Name 
P r o d u c t s 

Prcxhiced 

E s t . Wafer Sq 
Mln. S t a r t 

P r o c e s s L i n e - Waf. C a p a c i t y Cap 
Technology w i d t h S i z e (4 w k s . ) <4 w 

CHONGJtT-CITY, CHOONGBOK S. KOREA PHASE 1 1Mb DRAM 4Mb DRAM CMOS HITACHI 0 . 0 8 6 3 0 , 0 0 0 821 

« 
t-* GOU>STAB CaOHGJU-CITX, CBOONGBOK S. KOBEA PHASE 2 4Mb DBAH 

GDMI-CITY, KYnNGBDK S. KOREA PLAHT 1 LIN 

CMOS HITACHI 0.70 6 20,000 547 

BIP TTL 0.00 4 25,000 304 

w 

I 
I 

GOMI-CITX, KXONGBOK S. KOBEA PLANT 2 64K 5RAH BOM ARRAYS CMOS HOS 0.00 S 15,000 285 

.g GOLDSTAR 

S. KOBEA N/A 

nOOHTDII-DONe, SEOUL S. N/A 

MPO ASIC 64K SRAM CMOS 

LOG LIN DIS CONSUMEI^ BIP 

0.00 S 10,000 19 

3.00 5 4,500 85 

a. 
§ HANILL 

TJ 

3 
B: 
g; 
H HARBIN FACTORY 

a 

HARBIN 

S. KOREA N/A 

CHINA N/A 

N/A 

N/A 

0.00 2 

5.00 3 10,000 7 

TAIWAN N/A N/A 2.00 5 10,000 19 

HDA KO ELECTRONICS TAI PO BONG KONG N/A HPD LIN ASIC LOG SRAM CMOS HOS 0.00 4 8,000 9 

ROM 

BOALON MICBOELECT. flSINCBD TAIHAN TSil t: SRAM ROM TELECOM 

CONSOHER 

CMOS P0LY2 M2 1.20 5 30,000 57 



Table 1 (Continued) 
Asla/Padflc ROW Existing Illlot 
(Including Fabs Going Into 

Andbctlon Fab lines; 
during 1991) 

Coapany 

City 

Ol*t r i c t 

Country 

or f o b 

T * r E i t o r y Kan« 
P r o d u c t s 

Produced 

E s t . Ifaf e r S 

Min. S t a r t 
P r o c e s s L i n e - Wa£. Capac i ty Ca 

Technology w i d t h S i z e (4 wks . ) (4 

mJALOH HICIIOELECT. BSINCHD !EUn]W FAB 2 CCD CMOS BICMOS 1 . 2 0 6 30,000 8 

« 

I 
ICBDN, KYUNGKI-DO S. KOREA FAB I-B 256K SRKM 

ICBON, mrUNSRI-DO S. KOREA FAB III - 1 1Mb DRAM 

1.00 5 8,000 1 

0.80 6 30,000 8 

I 
3 HXTJHDAI 
H 
a 

ICHDN, KYUNSKI-DO KOREA FAB II S4K DRAM 25eK DRAM CMOS TI 1.00 6 25,000 £ 

^ 

I 

ICBUN, KYUNGKI-DO S. KOREA FAB I-A 

ROMANIA N/A 

16K SRAM VU) EEPROH 

EPROH 

CMOS MOS 1.20 5 15,000 2 

>Q IHDIUt 

3 
tr 
5" 
^ JXTKL 

imiM, N/A 

ISRAEL FAB 8 3 8 6 MPa 2 8 6 HPU CMOS 

0.00 3 12,000 

1.50 6 21,000 5 

ROMANIA N/A THXRISTOR DIODE LIN BTPOUUl 0 . 0 0 0 

JINM)I.IK1J;1 caniA N/A LOG OP AMP H/A 5 . 0 0 3 1 0 , 0 0 0 



Table 1 (ConUnued) 
Asla/PacUlioROW Esdlstlng Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

djfS^MXiy 

JIMAN NO.2 

C i t y 

D l r t E i c t 

Couirtry 
o r Fab 
T e r r i t o r y Nana 

Produces 
Prociuc«d 

CHItUV N/A 

Eat. Wafer Sq 

Hin. Start 

Process Line- Naf. Capacity Cap 

Tecbnoloqy widtb Size (4 wka.) (4 w 

IK SRAM 4K DRAM M0£ 5.00 3 8,000 5 

» imeiut EuccTROtnc co . 

S 
•g 
S LIAOHXNC rJUrrOBY 

GtME-CITI, mUNGBCK S. KOBEA 4" LIME LIN OPTO 

csna H/A H/A 

2.50 4 20,000 243 

5 . 0 0 3 1 2 , 0 0 0 8 

R 
T A i m n FAB 1 EPROM 1 . 0 0 6 3 0 , 0 0 0 82 

mCMKUCIWHICA BkNEASA 

^ Mm MACHINERY INDDSTRY N/A 

EtOMUtlA N/A 

CBIHA N/A 

HPO ISK ORUl 

LOC PUR TRAN HOS 6E 5.00 3 5,000 3 

O 
S 
•o 

I 
O" 

a 

raUKA ^HZCONDUraGm HALDKMII 

HAIAYSIA N/A 

INDIA N/A 

PUR TRAN OIS SST N/A 

N/A 

0.00 4 8,000 9 

NATIONAL S/C MALAYSIA N/A N/A 0.00 4 13,000 15 

NATIONAL S/C BA-mu ISPAEL N/A 32-bit MPO 1.20 6 6,400 17 

PHOTRONICS K/X CAIKUI N/A N/A 0 . 0 0 3 1 0 , 0 0 0 7 



Table 1 (Continued) 
Asla/Paciiic-ROW ExlsUi^ itttot ad& Fab Ĵ ttMŝ  
(Inchidlag Fabs Coli^ Into RnodN̂ ŜIl!̂ ^̂  I ^ ^ 1991) 

City 

Coajpany 

Covintry 
o r tmh 

T « r x l t D r y Kan* 
P r o d u c t s 
Produced 

E s t . Wafer S 
Min. S t a r t 

P r o c e s s L i n e - Waf. C a p a c i t y Cap 
Technology w i d t h S i z e (4 wlcs.) (4 

QIANMBN S/C FACTORY BEIJING CHTZUL V/A DIG feMCH XC N/A 5 . 0 0 3 1 0 , 0 0 0 7 

« 

I 
BCL S/C 

i 
S BECTKON LTD. 
ft 

a 

AOSTKALIA N/A CMOS GaAs 0.00 0 

HONG KONQ N/A MEH UPO 1iO$.-Mit. TKAN CMOS 

CTUC«*H NO. 1 DIS N/A 

0.00 4 4,000 

0.00 2 90,000 2 

3 S. AFRICAN HICROELECT. PBETORIA 

I. 
§ 
•Q S. AFRICAN HICROELECT. PRETORIA 

3 
tr 

I SAHMI N/A 

S. KOREA N/A 

SOOTH N/A 
AFRICA 

SODTH N/A 
AFRICA 

S . KOREA H/A 

N/A 

A/0 DA 

A/D E>/A 

LASER UIOCE 

0 . 0 0 4 1 5 , 0 0 0 1 

5 . 0 0 3 1 0 , 0 0 0 

3 . 0 0 4 1 0 , 0 0 0 1 

0.00 2 

KIHEDNG-DP, KYDN8KI-D0 S. KOREA LINE 3 IHb IMtAH 0 . 8 0 6 3 5 , 0 0 0 9 

KIHEONG-OP, KnmSKI-DO S. KOREA FAB 5 4Mb DBMi N/A 0 . 7 0 8 2 0 , 0 0 0 9 



Table 1 (Continued) 
AsIa/PacUioROW Existing IHlot and Production Fab Lines 
(including Fabs Goli^ Into Production During 1991) 

Ccmpuiy 

SAMSDHS 

® 
I - * \g 
>̂  SAHSONS 
O 
u 

3> SAHSDHQ 

O 

2 SMeONG 

O 
§ SAHStING 

[ 
•Q aca-TntyitsaK, 

Country 
or Fala Froducta 
Ttrritory Nan* Produced 

City 
ot 
Di>tTi=t 

KIBEOMG-OP, RDNGKI-OO S. KOREA LINE 1 e4K DRAM 

KIHEONS-OP, KXDNSKI-DO S. KOREA LINE 2 25«K DRAM 

KIBEONS-OP, KYUNGKI-DO S. KOREA LINE 4 4Hb DRAM 

BUCHOH-CirC, KmHGKI-DO S. KOREA BIPOLAR LINE LIN 

BUCBON-cm, KXDNGKI-DO S. KOREA MOS LINE HPO MCD LOG 

Eat. ffaf«r Sq 
Hin. Start 

Procaas Line- Haf. Capacity Capa 
Tachnology vidth Siza (4 «Jca.) (4 j 

M3S 

AMG MO KIO SINSAPOBE N/A PUR TRAN LIN 

1.50 4 35,000 425 

1.20 6 35,000 958 

0.50 6 30,000 821 

3.00 4 25,000 304 

CHOS HOS 2.00 5 20,000 380 

BIP MOS 0.00 5 26,000 475 

n 
B. 
§ SBUISBAI Wtili 
•O 

3 
2: 
(7 sBMicaAi no^i^i 
o. 

SHANSH&I CHINA H/A 8080 MPO LOG MEM LIN CHOS 
DIS 

5.00 3 10,000 7 

CBIHA N/A OP AMP PRR TRAH BIP TTL 5.00 3 4,000 2 

SaANUBU PMi0i3 NO.7 SHANSBAI CBXHA N/A OP AHP FOR TRAN DIS BIP TTL CMOS 5.00 3 10,000 7 

SBIHDEtUEH H/A THAILAND N/A TRAN DIODES N/A 

S m MICROELBCT. BRUIL M/A LIN PUR TRAN SSI PKR BIP 
ICa 

3 0 . 0 0 3 1 2 , 0 0 0 8 



Table 1 (Continued) 
Asla/Padfic-ROW E]dstlng Pilot m4 tttne^fKOoa Fab ttoi^ 
dacludb^ Fabs Gob^ Into Proiliiic^a Ipturlng 1991) 

CoDpany 

C i t y Country 
o r Tah 

ir*rrit:ory HU&B 

P r o d u c t s 

Produced 

E s t . Wafer S 

Min. S t a r t 

P r o c e s s L i n e - Raf. C a p a c i t y Cap 

Technology w i d t h S i z e (4 Hks. ) (4 

@ 
H-» 

O 

SID mCROELECT. 

3PIC eiKCTKOHICS HADBAS 

SDlaOO ELUIT 

i 
ft 
a 

I TUH sauia tiesoRC SBAOXINQ 

TXUIUm HQ.l 

I 
n 
p. 

s 

I 
"• Tsw: 

BRAZIL N/A 

INDIA N/A 

CSIHA N/A 

CEIHA N/A 

pOUUm N/A 

PHOTO VOLIMC DIS N/A 

1]U:t[AM FAB 1 4Hb DRAH 

CBINA N/A 

Airoia W 

2 . 0 0 4 1 3 , 0 0 0 1 

3 . 0 0 3 1 5 , 0 0 0 10 

LOS OFTO CaN9in)I|t BIP ITL 1K>S 0 . 0 0 3 

0 . 8 0 6 2 5 , 0 0 0 6 

BIP ECL TTL 5.00 4 14,000 1 

CMOS FUJI 5.00 3 10,000 

H/A 

TAimH FAB 1 LOO ASIC ROM HPR MCD HOS CMOS 1 . 2 0 6 1 4 , 0 0 0 3 

DRAH 

TAinUt FAB 2-A SRAH ROH DRAH lOS CMOS 

CtTSTOH 

1 . 0 0 6 2 0 , 0 0 0 5 

O . S . l , ^ N/A O . S . S . R . N/A 64K ±SCK DRAH N/A 



Table 1 (Continued) 
Asla/Paclfic-JROW £xlstli^ Pilot and Production Fab Lines 
(Jnttadlag Fabs Going tnto Production During 1991) 
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or Fab 
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Process Line- Naf. Capacity Cap 

Technology width SLxm (4 vies.) (4 

2S«K GRMI ROH EPBOM 

ASIC 

CMOS HOS H2 1.00 6 30,000 82 

« 
•-• DMITKD mCROEISCT. BSINCBU 

i 
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•o 
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SRAM ROM ASIC HPR 
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Table Z 
Asia/PadAc-ROW Future Pilot and Production Fab l ines 
Planned Facilities Going Into Production by Year 
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Production Bagina; 1992 
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Table 2 (Continued) 
Asla/Padflc-ROW Future PUot and Freduction Fab Utask: 
Planned Facilities Going Into Production by Year 

CoBpauy 

UNITED MICROELECT. 

C i t y 
o r 
D i s t r i c t 

B5INCH0 

CDimbxy 
Of Fab 
T«rr i t4j :y Hams 

TAINAN FAB 3 

P r o d u c t s 

SRAM 

Targ*t Eat. 

Data Hln. 

Process Tab Prod. Line- Bat 

Technology Type Begins vidch Siz 

M/A 0.00 

I 

P r o d u c t i o n B e g i n s ; 1995 
HOIIXtaU TTANOriH CHItn N/A 

KiHEtme-op, mnmsKi-DO s . KOBEA FAB 7 

P r o d u n l o B S s g l n s i ]Jii>7 
$AMS(IIIQ KIBEONG-DP, KYUHGKI-DO S . KOREA FAB 8 

LOG DIS TELECOM BIP MOS 

16Hb ORAM SAMPLE N/A 
64Nb 

0.00 

0 . 5 0 

N/A 

m - Hot a v a i l a b l e 

Source: Dataquest (OOober 1991) 

•e 

I 
i 



DataQuest 
Dataquest Research and Sales Offices: 

Dataquest Incorporated 
1290 Ridder Park Drive 
San Jose, California 95131-2398 
Phone: (408) 437-8000 
Telex: 171973 
Fax: (408) 437-0292 
Technology Products Group 
Phone: (800) 624-3280 

Dataquest Incorporated 
Ledgeway/Dataquest 
The Corporate Center 
550 Cochituate Road 
Framingham, MA 01701 
Phone: (508) 370-5555 
Fax: (508) 370-6262 

Dataquest Incorporated 
Invitational Computer Conferences Division 
3151 Airway Avenue, C-2 
Costa Mesa, California 92626 
Phone: (714) 957-0171 
Telex: 5101002189 ICCDQ 
Fax: (714) 957-0903 

Dataquest Australia 
Suite 1, Century Plaza 
80 Berry Street 
North Sydney, NSW 2060 
Australia 
Phone: (02) 959 4544 
Telex: 25468 
Fax: (02) 929 0635 

Dataquest GmbH 
Kronstadter Strasse 9 
8000 Munich 80 
West Germany 
Phone: Oil 49 89 93 09 09 0 
Fax: 49 89 930 3277 

Dataquest Europe Limited 
Roussel House, Broadwater Park 
Denham, Uxbridge, Middx UB9 5HP 
England 
Phone: 0895-835050 
Telex: 266195 
Fax: 0895 835260/1/2 

Dataquest Europe SA 
Tour Gallieni 2 
36, avenue du General-de-Gaulle 
93175 Bagnolet Cedex 
France 
Phone: (1) 48 97 31 00 
Telex: 233 263 
Fax: (1) 48 97 34 00 

Dataquest Hong Kong 
Rm. 401, Connaught Comm. Bldg. 
185 Wanchai Rd. 
Wanchai, Hong Kong 
Phone: 8387336 
Telex: 80587 
Fax: 5722375 

Dataquest Israel 
59 Mishmar Ha'yarden Street 
Tel Aviv, Israel 69865 
or 
P.O. Box 18198 
Tel Aviv, Israel 
Phone: 52 913937 
Telex: 341118 
Fax: 52 32865 

Dataquest Japan Limited 
Shinkavra Sanko Building 
1-3-17 Shinkawa, Chuo-ku 
Tokyo 104 Japan 
Phone: (03) 5566-0411 
Fax: (03) 5566-0425 

Dataquest Korea 
Daeheung Bldg. 1105 
648-23 Yeoksam-dong 
Kangnam-gu 
Seoul, Korea 135 
Phone: (02) 556-4166 
Fax: (02) 552-2661 

Dataquest Singapore 
4012 Ang Mo Kio Industrial Park 1 
Ave. 10, #03-10 to #03-12 
Singapore 2056 
Phone: 4597181 
Telex: 38257 
Fax: 4563129 

Dataquest Taiwan 
Room 801/8th Floor 
Ever Spring Building 
147, Sect. 2, Chien Kuo N. Rd. 
Taipei, Taiwan R.O.C. 104 
Phone: (02) 501-7960 
Telex: 27459 
Fax: (02) 505-4265 

Dataquest West Germany 
In der Schneithohl 17 
6242 Kronberg 2 
West Germany 
Phone: 06173/61685 
Telex: 418089 
Fax: 06173/67901 

00U446 



; 5 

North American Fab Database 

Dataquest Semiconductor Equipment, 
Manufacturing, and Materials 



North American Fab Database 

Source: 
Dataquest 

Dataoyest Semiconductor Equipment, 
Manufacturing, and Materials 



Published by Dataquest Incorporated 

The content of this report represents our inteqjretation and analysis of information generally available to the public or 
released by knowledgeable individuals in the subject industry, but is not guaranteed as to accuracy or completeness. It 
does not contain material provided to us in confidence by our clients. 
Printed in the United States of America. All rights reserved. No part of this publication may be reproduced, stored in 
retrieval systems, or transmitted, in any form or by any means—mechanical, electronic, photocopying, duplicating, microfil
ming, videotape, or otherwise—without the prior written permission of the publisher. 

© 1991 Dataquest Incorporated 
March 1991 



Table of Contents 

BACKGROUND 1 

GENERAL DEFINITIONS 1 

list of Tables 
Table Page 

1 North American Existing Production 
and Pilot Fabs 4 

2 North American Planned Production 
and Pilot Fabs 42 

Page Page 

DEFINITIONS OF TABLE COLUMNS 1 



©1991 Dataquest Incorporated March—Reproduction Prohibited 



North American Fab Database 

BACKGROUND 
The material in this booklet applies to the 
entire Semiconductor Equipment, Manufactur
ing, and Materials (SEMM) Wafer Fab Database. 
The Wafer Fab Database is updated on an 
ongoing basis, employing both primary and 
secondary research methodologies. The tables 
included in this booklet highlight both produc
tion and pilot line wafer fabs. 

GENERAL DEFINITIONS 
A fab line is a processing line in a clean room 
that is equipped to do all front-end wafer 
processing. Occasionally there are two separate 
product-specific fab lines or two different 
wafer sizes in a clean room. In this situation, 
a dean room will be documented as two fab 
lines if the equipment is dedicated to each 
wafer size or product line. There can be many 
fab lines at one location. 

Front-end wafer processing is defined as all 
steps involved with semiconductor processing, 
beginning with initial oxide and ending at 
wafer probe. 

A production fab is defined as a wafer fab 
capable of front-end processing more than 
1,250 wafers per week. 

A pilot fab is defined as a wafer fab capable 
of front-end processing 1,250 wafers or less 
per week. 

DEFINITIONS OF TABLE 
COLUMNS 

The Products Produced column contains prod
uct information for seven product categories. 
The information in this column can be very 
detailed, depending on the information's avail
ability. The nomenclature used within the 
seven product groups of the fab database is 
as follows, with definitions where warranted: 

AUTOMOTIVE—^Dedicated to automo
bile applications 
CODEC—Coder/decoder 
INTERFACE—Interface IC 
MESFET (GaAs)—Metal Schottky field-
effect transistor 
MODFET (GaAs) 
MDIODE (GaAs)—^Microwave diode 
MFET (GaAs)—Microwave field-effect 
transistor 
MODEM—Modulator/demodulator 
MMIC—Monolithic microwave IC 
OP AMP—Operational amplifier 
PWR IC—Power IC 
REG—Voltage regulator 
SMART PWR—Smart power 
SWITCHES—Switching device 
TELECOM—^Telecommunications chips 

Analog 

LIN—^Linear/analog devices 
A/D D/A—Analog-to-digital, digital-to-
analog converters 

Memory 

- MEM—^Memory 
- RAM—^Random-access memory 

DRAM—^Dynamic RAM 
- SRAM 4 TR.—^Static RAM uses a 

4-transistor cell design 
SRAM 6 TR.—Static RAM uses a 
6-transistor cell design 
VRAM—Video RAM 

- ROM—^Read-only memory 
PROM—^Programmable ROM 
EPROM—Ultraviolet erasable PROM 

- EEPROM or E2—^Electrically erasable 
PROM 

- FERRAM—^Ferroelectric RAM 
- NVMEM—^Nonvolatile memory (ROM, 

PROM, EPROM, EEPROM, FERRAM) 
- FIFO—^First-in, first-out memory 
- SPMEM—Other specialty memory (dual 

port, shift-register, color look-up, etc.) 

Micrologic 

- ASSP—Application-specific standard 
product 
BIT—^Bit slice (subset of MPU func
tions) 

- DSP—^Digital signal processor 



- MCU—Microcontroller unit 
- MPR—^Microperipheral 
- MPRCOM—^MPR digital communications 

(ISDN, LAN, UART, modem) 
- MPU—Microprocessor unit 
- LISP—^32-bit list instruction set proces

sor for AI applications 
- RISC—^Reduced-instruction-set computa

tion 32-bit MPU 

• Standard logic 

LOG—Standard logic 

• ASIC logic 

- ASIC—^Application-specific IC 
ARRAYS—Gate arrays 
CBIC—CeU-based IC 
CUSTOM—^Full-custom IC (single user) 

- PLD—^Programmable logic device 

• Discrete 

DIS—Discrete 
DIODE 

- FET—^Field-effect transistor 
GTO—Gate turn-off thyristor 
HEMT (GaAs)—^High-electron-mobility 
transistor 
MOSFET—MOS-based field-effect tran
sistor 
PWR TRAN—Power transistor 
RECTIFIER 

- RF—^Radio frequency 
SCR—Schottky rectifier 
SENSORS 

- SST—Small-signal transistor 
THYRISTOR 
TRAN—Transistor 
ZENER DIODE 

• Optoelectronic 

OPTO—Optoelectronic 
- CCD—Charge-coupled device (imaging) 

COUPLERS—^Photocouplers 
- lED—^Infrared-emitting diode 

IMAGE SENSOR 
- LASER (GaP)—Semiconductor laser or 

laser IC 

- LED—^Light-emitting diode 
PDIODE—^Photo diode 

- PTRAN—^Photo transistor 
- SAW—Surface acoustic wave device 

SIT IMAGE SENSOR—Static induction 
transistor image sensor 

The Process Technology column lists four major 
types of technologies. This column also lists a 
few uncommon technologies along with infor
mation on levels of metal, type of well, and 
logic structure, when available. Definitions of 
the nomenclature used in the Process Technol
ogy column are as follows: 

• MOS (silicon-based) 

- CMOS—Complementary metal-oxide 
semiconductor 

- MOS—^n-channel metal-oxide semicon
ductor (NMOS) and p-channel metal-
oxide semiconductor (PMOS) (More 
than 90 percent of the MOS fabs use 
n-channel MOS.) 

- Ml—Single-level metal 
- M2—^Double-level metal 
- M3—Triple-level metal 

N-WELL 
P-WELL 

- POLYl—Single-level polysilicon 
- POLY2—^Double-level polysilicon 
- POLY3—Triple-level polysilicon 

• BiCMOS (silicon-based) 

BICMOS—^Bipolar and CMOS combined 
on a chip 
BIMOS—^Bipolar and MOS combined 
on a chip 
ECL I/O—^ECL input/output 
TTL I/O—TTL input/output 

• Bipolar (sUicon-based) 

BIP—^Bipolar 
- ECL—^Emitter-coupled logic 
- TTL—Transistor-transistor logic 

STIl—Schottky TTL 

• Gallium arsenide and other compound semi
conductor materials 

- GaAs—Gallium arsenide 
- GaAlAs—Gallium aluminum arsenide 
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North American Fab Database 

- GaAs on Si—Gallium arsenide on sili
con 

- GaP—Gallium phosphide 

- HgCdTe—^Mercuric cadmium telluride 

- InAs—Indium arsenide 

- InP— Îndium phosphide 

- InSb—^Indium antimony 

- LiNb03—^Lithium niobate 

- SOS—Silicon on sapphire 

The number in the Minimum Linewidth column 
represents the minimum linewidth at the criti
cal mask layers as drawn. This number is 
stated in microns and is defined in Dataquest's 
fab survey as being available in production 
volumes. 

The Wafer Size column represents the wafer 
diameter expressed colloquially in inches. 
However, for wafers greater than 3 inches in 
diameter the colloquial expression is inac
curate. When calculating square inches, the 
following approximations are used: 

two types. Definitions of the various categories 
are as follows: 

• A Merchant fab line is a fab line that 
produces devices that end up available on 
the merchant market. 

• A Captive fab line does not sell any of its 
devices on the merchant market. All produc
tion is consumed by the owner of the fab 
line. 

Stated Diameter 

4 inches (100mm) 

5 inches (125mm) 

6 inches (150mm) 

8 inches (200mm) 

Approximate Diameter 

3.938 indies 

4.922 indies 

5.906 inches 

7.87 inches 

Wafer-Start Capacity is defined in the fab sur
vey as the equipment-limited wafer-start capac
ity per four-week period. Start capacity is not 
limited by current staffing or the number of 
shifts operating; it is limited only by the 
installed equipment in the fab and the com
plexity of the process it runs. Start capacity in 
square inches is calculated using the approxi
mate diameter and the wafer-start capacity. 

The Clean Room Class column represents the 
level of cleanliness in the cleanest part of the 
dean room. This area represents the true 
environment to which the wafer is exposed. 

The Origin of Owner column represents the 
country where the parent company is head
quartered. 

The Merchant or Captive column categorizes 
each fab line on the tables as one of these 
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Table 1 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Merc 

Fat* Products Process Line- Waf. Capacity Capacity (square Room of or 
City St- HOTI6 Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

ACRIAN INC. SM) JOSE CA N/A PWR DIS BIP MOS O.OO 3 2,400 IS, 956 7,000 1,000 U.S. 

^ ADAHS-RUSSBLL CO. BURLINGTON MA N/A 

•s 
ADVANCED PO?IER TECH. BEND OR N/A 

MESFET 
MMIC 
RAD-HARD 

POWER MOS 
HOSFEI A/D 
D/A 

ALLIED SIGNAL AEROSPACE COLUMBIA MD MICRO ASIC CMOS 
CENTR 

ALPHA INDUSTRIES WOBURN MA H/A RF TRAN GaAs 
LIN 

I 

I 

SAN DIEGO CA N/A ARRAYS BIP 
CBIC 

0.50 3 400 2,826 2,S00 10 U.S. 

5.00 4 1,400 17,043 5,000 10 U.S. 

1.25 4 1,600 19,478 10,000 1 U.S. 

0.50 2 200 628 10,000 100 U.S. 

1.00 e 8,000 219,052 15,000 10 U.S. 

SAN DIEGO CA N/A ARRAYS BIP BICMOS 2.00 4 6,400 77,911 3,000 100 U.S. 
CBIC MEM 

AUSTIN 

IX FAB 14 512K 1Mb CMOS MOS 
2Mb EPROM 
PLD 

TX FAB 10 286 MPU CMOS MOS 
PLD SRAM 

SANTA CLARA CA FAB 5 PROM PLD BIP 

1.30 6 21,600 591,439 17,000 10 U.S. 

1.20 S 20,400 387,957 13,500 100 U.S. 

1.50 4 20,800 253,212 20,800 10 U.S. 

H 

(Con 



Table 1 (Continued) 
North American Existing Hlot and Production Fab lines 
(Including Fabs Going Into Production During 1991) 

Company 

AMD 

® AMD 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Merc 

Fab Products Process Line- ffaf. Capacity Capacity (square Room of or 
City St. Name Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

ADSTIN TX FAB IS 286 MPO BICMOS CMOS 0.80 6 17,200 470,961 17,200 10 D.S. B 
SRAH RISC H2 
29K HPU 

SONNYVALE CA SDC N/A N/A 0.80 6 6,800 186,194 35,000 1 D.S. tt 

S ANADIGICS INC. 

I I 

•a 

ANALOG DEVICES 

ANALOG DEVICES 

n 
C. 
^ ARMY ETDL 

WARREN 

WILMINGTON 

SANTA CLARA 

NJ 

MA 

ch 

N/A 

MOODLE 
B 

OP AMP 
MMIC 

LIN LOG 
AMP A/D 
D/A 

LOGIC 
ANALOG 

OP 

GaAs 

BIP BICMOS 

NHOS CMOS 
BIP 

0.50 3 1,200 8,478 6,400 100 O.S. 

4.00 4 7,040 83,703 8,000 100 D.S. 

3.00 i 6,800 82,781 14,000 10 D.S. 

ANALOG DEVICES WILMINGTON HA MODULE MEM LOG BIP MOS 1.00 4 2,400 29,217 10,000 10 D.S. M 
C ASIC 

FORT MONHODTH NJ N/A N/A N/A 0.00 5 5,000 95,087 

g_ ATST ALLENTOWN PA BIP 2 LOG 4.00 4 8,500 103,476 20,000 0 D.S. 

LEE'S SDHHII MO KANSAS SSI DIODE BIP 
HYBRID 

4.00 4 8,000 97,389 8,000 10,000 D.S. 

ALLENTOWN FA MOS 1 LOG 4-bit HOS 
HCD 

4.00 S 20,000 380,350 0 0 D.S. 

ALLENTOWN PA HOS 5 256K SRAM CMOS HOS M2 1.25 5 16,560 314,929 30^000 10 D.S. 

(Con 



Table 1 (Continued) 
North American Existing ]mot and Production Fab Unes 
(Including Fabs Going Into Production During 1991) 

CoiDpany 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Mer 

Fato Products Process Line- Waf. Capacity Capacity (square Room of o 
City St. tiame Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

MPO ASIC 

@ 
t-» •o -o 
M 
O 

•g 

AT&T 

AT&T 

ALLENTOHN PA HOS 2 ASIC LOG MOS 1.75 t 8,500 103,476 20,000 0 D.S. 

ORLAKDO FL 0R2 256K 1Mb CMOS 0.80 « 22,400 613,345 25,000 10 D.S. 
SRAM 

S 
I 

ATSI 

awes* 

ORLAMOO 

BEADIHS 

READING 

PL 

PA 

PA 

ORl 

N/A 

N/A 

HPR SRAH 
CBIC 
ARRAYS 
DRAM 

INIERFACB 
TELECOM 

OP AMP A/D 
D/A 

CMOS M2 

B)*: 

BIP 

1.25 5 22,400 425,991 25,000 10 U.S. 

3.50 i 1,600 19,478 6,000 0 O.S. 

4.00 S 1,600 30,428 5,000 0 U.S. 

^ ATST BELL LABS READIH6 

I 
PA COMPOUN MIL STD GaAs 

D ST LOG HEM 
LIN 

0.70 3 1,200 8,478 10,000 1 U.S. 

a 
COLORADO CO FAB 1 PRESURE StS 
SPRINGS SENSORS 

LIN 

3.00 3 AiSQ 5,652 13,900 100 U.S. 

MWKI-

: . ̂  
COLORADO 
SPRINGS 

CO FAB 3 256K EPROH CMOS 
ARRAYS HPU 

1.00 ti 3,150 86,252 7,000 10 U.S. 

ATHEL COLORADO 
SPRINGS 

CO FAB 2 CBIC CHO$ 
CUSTOM 
OPTO LOG 

1.25 4 4,300 52,347 10,000 50 O.S. 



Table 1 CConOnued) 
North American Existing PUot and Production Fab Lines 
(Including Fabs Going Into Production Durii^ 1991) 

Company 

Wafer Sq. In. Clean 
Mln. Start Start Room Clean Origin Mer 

Fob Products Procesa Line- Waf. Capacity Capacity (square Room of o 
City St. Kama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Cap 

AVANTEK SANTA CLARA CA N/A MHIC BIP 0.00 4 5,000 60,868 10,000 10 U.S. 

@ >-» 
^ AVANTEK SBHTIRK CA N/A MMIC FET GaAs 0.00 3 900 6,359 17,000 10 O.S 

DIS 

C BALL AEROSPACE 

n 

I 
CO N/A M/A N/A 1.20 6 3,000 82,144 3,000 0 D.S. 

I I 
BALL AEROSPACE 

BIT 

BODLDER CO N/A 

1 
u 

i 
o-

i 

BDRR-BROWN 

CALIF. HICRODEV. 

CALOGIC 

incMH 

TEHFE 

FREMONT 

MIL STD N/A 
AEROSPACE 
ICs 

BEAVERTON OR N/A DSP 

0.00 4 5,000 60,868 

2.00 4 800 9,739 2,000 10 O.S. 

4.00 4 12,000 146,084 10,000 0 U.S. AZ N/A HYBRID LIN BIP 
A/D D/A 
ASIC 

AZ MICRO PWR LIN BICMOS BIP 1.60 5 4,000 76,070 17,400 100 U.S. 
DIV MPU ASIC CMOS 

CA N/A A/D D/A BIP MOS 3.00 4 3,600 43,825 5,000 100 U.S. 

CELERITEK INC. SAN JOSE CA H/A FET AMP 6aAa 0.00 3 0 1,000 100 U.S. 

CHERRY S/C EAST SBEENWICH RI BIPOLAR ARRAYS DIS BIP 
CUSTOM LIN 

3.00 3 6,400 45,216 75,000 100 U.S. 

COMMODORE NORRISTOnH PA FAB 2 ASIC iOeOftj 2.00 5 10,000 190,175 
(Co 



Table 1 (Continued) 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

Wafer Sq. In. Clean 
Mln. Start Start Room Clean Origin Me 

Fab Products Process Line- Waf. Capacity Capacity (square Room of o 
City St. HaiM Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Cap 

•-> COHHODORE NORRISTOWN PA FAB 1 ASIC MEM CMOS MOS 2.00 5 8,000 152,140 11,000 50 D.S. 

^ 
COMPENSATED DEVICES 

CRAY RESEARCH 

MELROSE 

COLORADO 
SPRINGS 

MA 

CO 

N/A DIODE 
ZENER 
DIODE 

ASIC 
COSIOM LOS 

BIP 

GaAs 

0.00 4 10,000 121,737 0 0 U.S . 

0 .00 4 700 8,522 10,500 100 U.S. 

CYPRESS MINNESOTA INC. BLOOMINGTON MN FAB 3 SWUt CMOS 0.65 e 1,200 32,858 20,000 1 U.S. 

2. CYPRESS S/C 

I 
§ 

CA FAB 1 64K SRAM BIP CMOS 
LOG MPU 
MPR BIT 

1.20 5 4,000 76,070 6,000 10 O.S. 

CYPRESS S/C TEXAS INC. RODNDROCK TX FAB 3 N/A 0.70 6 8,000 219,052 0 1 D.S. 

CYPRESS S/C TEXAS INC. RODNDROCK IX FAB 2 SRAM PLD CMOS 
RISC HPD 

1.20 6 4,400 120,478 20,000 1 O. 

DALLAS S/C TX FAB 2 SRAM CCD CMOS 1.00 6 12,000 328,577 20,000 10 O.S. 

DALLAS S/C DALLAS TX FAB 1 SRAM CCD CMOS 1.50 E 6,800 186,194 15,000 10 U.S. 

(Co 



Table 1 (Continued) 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

DATA LINEAR 

City 

Wafer Sq. In. Clean 

Hln. Start Start Room Clean Origin Mer 

Fab Products Process Line- Haf. Capacity Capacity (square Room of o 

St. ttame Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Cap 

CA FAB 1 OP AHP 

CBIC 

CUSTOM 

CMOS 4.00 4 1,600 19,478 3,500 100 O.S. K 

^ DAVID SARHOFF LABS PRINCETON NJ SI IC ASIC BICMOS 0.90 4 800 9,739 5,000 100 U.S. 

CEHTR ANALOG 

<3 DELCO 

I 
I 
a 

DBLOO KOtECUK) 

KOKOMO 

IN FAB 2 MCU HPU CMOS NMOS 

LOGIC BICHOS 

DISCRETE 

IN FAB 1 LOG filf 

DISCRETE 

2.00 B 7,800 148,336 17,000 10 0. 

3.00 4 30,000 365,210 43,000 1,000 U.S. 

1 
n a. 

1 
cr 

i 

DIELECTRIC S/C 

DIGITAL EQUIPMENT 

DIGITAL EQUIPMENT 

DIGITAL EQUIPMENT 

SAN JOSE 

TEHPE 

HUDSON 

aODSOH 

CA 

AZ 

MA 

HA 

N/A 

TEHPE 3 

FAB 3 

PILOT 

LINEAR 

ASIC 

HPU LOG 

MPU HPR 

CBIC 

CUSTOM 

MPU MCU 

HPR CBIC 

CUSTOM 

BIP 

CHOS 

CMOS HOS 

CMOS 

IN FAB 3 ASIC MPU CMOS BIP 1.30 5 10,000 190,175 30,000 10 U.S. 

5.00 4 4,000 48,695 4,000 1,000 U.S. 

1.20 5 19,200 365,136 22,000 10 O.S. 

1.20 S 6,300 119,810 11,000 100 O.S. 

1.50 6 1,600 43,810 6,000 0 U.S. 

(Co 



Table 1 (Continued) 
North American Existing Pilot and Production Fab Lines 
Clndudlng Fabs Going Into Production During 1991) 

Company 

© 

I 

s 
I 

BCI S/C 

City 

Wafer Sq. In. Clean 
Min. Start Start Koom Clean Origin Me 

Tfb Products Process Line- Wa£. Capacity Capacity (square Room of 
St. KaiFLe Produced Technology width Size (4 wks.) (4 wks.) feet) Clasa Owner Ca 

DIGITAL EQUIPMENT SAN JOSE CA N/A H/A N/A 0.80 6 3,200 87,621 10,000 0 U.S. 

^ DIGITAL EQUIPMENT HUDSON 

P 

DIGITAL EQUIPMENT HUDSON 

HA FAB 1 ABRAYS BIP MOS TTL 2.50 4 4,480 54,538 8,000 10,000 U.S. 
CUSTOM MPU 
LOG 

MA FAB 2 CUSTOM CMOS M2 1.20 5 2,700 51,347 6,000 1,000 U.S. 

NY N/A PWR DIS BIP 
OPTO 
HYBRID 

2.00 4 1,600 19,478 4,000 10,000 U.S. 

SANTA CLARA CA N/A ARRAYS BIP CMOS 3.00 .iv 8,000 97,389 6,500 1,000 U.S. 
CBIC CUST BICMOS 
LIN DIS 

2.50 v* 3,200 38,956 4,600 15 U.S. B n 

S-0 

a 

EGSG RETICON 

EGSG VACTEC 

SUNNYVALE 

ST. LOUIS 

CA 

MO 

N/A 

N/A 

IMAGE 
SENSOR A/D 
D/A 

POIOOE 
PTRAN 

CMOS MOS 

SIP 

MILPITAS CA N/A OP AMP BIP 

6.00 * 16,000 113,040 10,000 1,000 U.S. 

5.00 3 960 6,782 1,800 100 U.S. 

ELECTRONIC DECISIONS URBANA IL H/A MONOLITHIC GaAs 0.70 3 300 2,120 2,400 10 U.S. 
ICs HYBRID 

CA KIFER ASIC BIP 
PLANT 

3.00 4 14,500 176,518 15,000 100 U.S./JAPAN 

(C 



Table 1 CCoatlnued) 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Cpinpony 

^ FEI MICROWAVE 
i-» 

o 

I 
"H POXBORO ICT 
n 

» 
! 

a 

•a 

I 
g-

GAIN ELECT. 

I 
GE ELECT. LAB 

6E ELECT. LAB 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Me 

7ab Products Process Line- Waf. Capacity Capacity (square Room of o 
City St. Hame Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Cap 

SAN JOSE CA 64K EEPROH CMOS BIP 1.30 3 10,000 190,175 19,000 2 D.S. 
PLD SRAH 

SDNNXVALE CA 1 DIODE OFTO GaAs 
RAO-HARD 

SAN JOSE CA N/A DIS BIP 
PRESSDRB 
SENSORS 

FREQUENCY SOURCES CHELMSFORD HA N/A DIODE HMIC BIP 

SOHERVILLE NJ N/A LOG 4K 
SRAM 
ARRAYS 
CUSTOM 

NY N/A LIN 

GaAa 

GaAa 

SYRACUSE NY MATERIA H/A H/A 
L 

SYRACUSE NY HUIC MMIC GaAs 
FAB 

GENERAL DYNAMICS FORT WORTH TX N/A H/A MOS 

1.00 2 200 SZe 3,000 100 U.S. 

3.00 3 24,000 169,560 10,000 1,000 U.S. 

0.00 3 15,000 105,975 0 0 U. 

OR N/A 1Mb DRAM CMOS 1.20 « 13,000 355,959 17,500 0 JAPAN 

1.00 3 SOU 5,652 7,000 10 U.S. 

0.00 3 300 2,120 10,000 0 U.S. 

0.00 4 2,000 24,347 2,700 0 U.S. 

0.50 3 100 707 5,000 10 U.S. 

0.00 4 7,000 85,216 0 0 U.S. 

(Co 



Tabic 1 (Contloued) 
North American ExlsH^ Pilot and PrDdt^ctlon Fab lines 
(Including Fabs Going isjAo Production iChifing 1991) 

Company 

Wafer Sq. In. Clean 
Hln. Start Start Room Clean Origin 

Fab Products Frooeas Line- Waf. Capacity Capacity (square Room of 
City St. Mame Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner 

Me 

Cap 

GENERAL S/C AZ N/A DIODE BIP 25.00 3 19,200 135,648 15,000 100 U.S. 

« 
GENESIS MICROCHIP HARKHAM, CH N/A 

ONTARIO 
PLD ARRAYS CMOS M2 
CBIC 
CUSTOM 

1.00 G 8,000 219,052 12,000 10 CANADA/D.S. M 

BURLINGTON, ONTA CN N/A 
RIO 

OP AMP BIP 
INTERFACE 

6.00 3 2,000 14,130 1,750 100 CANADA B GENNUH CORF. 

I 
I 
g_ GERMANIUM POWER DEVICES ANDOVER MA N/A OPTO DIS N/A 0.00 3 10,000 70,650 0 0 U.S. HICKSVILLE Nr N/A FWR SCR BIP 

K GI QUALITY TECH. CORP. PALO ALTO CA N/A OPTO GaAa 

I 

0.00 4 4,800 58,434 0 0 U.S. 

S.OO 2 p 6,000 10,000 U.S. 

n 
a 

GI QUALITY TECH. CORP. PALO ALTO CA N/A OPTO MOfi 
COUPLERS 

GIGABIT LOGIC 

GOULD 

HANSCORN AFB 

NEWBURY PARK CA N/A 

POCATELLO ID N/A 

CBIC 4K GaAs 
SRAM ROM 
CUSTOM 

ARRAYS CMOS BICMOS 
CBIC H2 
EEPROH LIN 

0.00 2 4,800 15,072 6,000 10,000 U.S. 

1.50 4 2,000 24,347 5,000 10 U.S. 

1.50 S 14,400 273,852 20,000 10 JAPAN 

LEXINGTON MA N/A CUSTOM MIL BIP CMOS 0.00 4 8,000 97,389 ft 0 U.S. 
(C 



Table 1 (Conttaued) 
North American Existing Mlot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Coinpany 

Wa£«r Sq. In. Clean 
Min. Start Start Room Clean Origin 

Fab Products Process Line- Waf. Capacity Capacity (square Room of 
City St. Kama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Ovmer 

® 
HARRIS CORP. 

HARRIS HICROHAVE HILPITAS 

1 
^N 

3 HARRIS S/C 

1 
HARRIS S/C 

•O HARRIS S/C 

I 
n 
* HARRIS S/C 

I 
HARRIS S/C 

HARRIS S/C 

HOUNTAIMTOP 

^ HARRIS S/C FINDLAY 

Me 

Ca 

SID MOS 

MELBOURNE FL VHSIC 64K SRAM CMOS 0.80 4 5,000 60,868 0 0 U.S. 
2S6K SRAM 

CA MILPITA MOSFET 
S CBIC LIN 

LOG 

0.50 3 8 7,500 100 U.S. 

PA H/A ASIC FHR BICHOS CMOS 0.00 
ICs 
AUTOMOTIVE 

6 8,500 232,742 0 0 U.S. 

MELBOURNE FL N/A H/A tl/A 

HOUNTAINIOP PA BIP/DIS PWR TRAN BIF 
C OPTO DIS 

0.00 e 20,000 547,629 0 0 U.S. 

3.00 4 30,000 365,210 36,000 100 U.S 

HOUNTAINIOP PA PWR PWR DIS OP BIHOS CMOS 3.00 5 6,400 121,712 7,000 10 U.S. 
CMOS AMP MOSFET 

OH FAB 3S4 DSP LOG BIMOS CMOS 1.50 
LIN HEM HOS 
MIL STD 

4 28,900 351,819 31,000 100 U.S. 

MELBOURNE FL FAB C 286 MPU CMOS 2.00 4 11,250 136,954 12,000 100 U.S. 
CBIC SRAM 
PROM 

MELBOURNE FL FAB A SRAM PROM BIP CMOS 3.00 4 7,225 87,955 6,000 100 U.S. 
LIN ALL BICHOS 
ASIC 

CC 



Table 1 (Continued) 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

^ 
t-i 

ô 0̂ i-» 

o 
•$ 
S 
9 
n Q 

^ 
3 

a 

HARRIS 

HARRIS 

HARRIS 

HARRIS 

S/C 

S/C 

S/C 

S/C 

KARRIS S/C 

I 
O HARRIS S/C 

a 

I 
HARRIS S/C 

Wafer Sq. In. Clean 
Mln. Start Start Room Clean Origin Mer 

Fah Products Process Line- Waf. Capacity Capacity (square Room of or 
City St. Hams Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

FINDLAY OH FAB 5 DSP HPR 
ASIC MIL 
STO 

CMOS N-??ELL 1.20 
H2 

5 17,000 323,297 12,000 10 U.S. 

FINDLAY OH FAB 1S2 16K SRAM CMOS SOS 3.00 4 27,200 331,123 22,000 1,000 U.S. 
LOS 

MELBOURNE 

MELBOURNE 

MELBOURNE 

SANTA CLARA 

RESEARCH 
TRIANGLE 

IRVINE 

FL FAB D LIN OP AMP BIP MOS 
RES BICMOS 
TELECOM 

FL FAB D LIN OP AMP BIP MOS 
RES BICHOS 
TELECOM 

FL FAB B 64K SRAM CMOS 
MPU CBIC 
HPR DSP 

CA SCOTT 1 DSP MIL CMOS 
STD 

5.00 4 4,500 54,7B1 8,000 100 U.S. 

5.00 3 4,000 28,260 7,750 100 U.S. 

1.50 5 2,500 47,544 10,800 10 U.S. 

1.50 4 1,600 19,478 4,000 1,000 U.S. 

NC N/A ARRAYS 
CBIC 
CUSTOM 

CMOS P-HELL 1.25 
SOS 

4 6,400 77,911 20,000 10 U.S. 

IX PHASE 1 HPU,HCO, CMOS 0.80 6 16,000 438,103 25,000 10 JAPAN 
256K SRAM, 
IHb SRAM, 
1Mb DRAM 

CA H/A OP AMP CMOS MOS 3.00 t 10,000 121,737 0 0 U.S. 
EEPROM LOS 
ASIC 

HONEYWELL MICROSWIICH FREEPORT IL N/A DIS BIP 3.00 4 16,000 194,779 10,000 0 U.S. 

M 

(Con 



Table 1 (Continued) 
North American Existing PUot and Production Fab Lines 
(Including Fabs Going Into Producdon During 1991) 

Company City-

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin 

Fab Products Process Line- Waf. Capacity Capacity (square Room of 
St, Name Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner 

Me 

Ca 

HONEYWELL MICROSWITCH RICHARDSON 

"̂  HONEynSLL OPTO DIV. RICHARDSON 

Sf HOHEYHELL SOLID STATE PLYMOUTH 

I 

TX N/A ANALOG BIP GaAs 3.00 i 4,000 48,695 7,000 10 0. 
OPIO CaAs 

TX OPTO OPIO BIP GaAs 
PRESSURE 
SENSORS 

MN VHSIC MIL STD BIP CMOS 
CUSTOM 

S.OO 3 4,000 26,260 7,000 10 0.S. 

1.25 4 5,000 60,866 10,000 0 U.S. 

CORVALLIS OR 4-INCH CBIC CMOS MOS 1.20 4 16,000 194,779 19,000 10 U.S. 

SANTA ROSA CA N/A DISC ASIC GaAs 0.00 2 ti 3,000 1,000 U.S. 

•9 

13 

S" HP 
& 

a 

PALO ALTO CA HSDL ASIC OPTO GaAs 0.00 2 0 0 D.£ 

CORVALLIS OR H/A ASIC MPR N/A 0.00 6 15,000 410,722 20,000 0 O. 
DSP 

SANTA CLARA CA N/A LOG ASIC BIP 1.50 3 1,600 11,304 8,000 100 U.; 

FORT COLLINS CO N/A RISC HPO MOS 
ASIC MIL 
STD 

0.90 4 1,600 19,478 20,000 100 U.S. 

SAN JOSE CA DIODE DIODE BIP 3.00 2 2,400 7,536 12,500 1,000 U.S. 

(C 



Tabic 1 CConOniicd) 
North American Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1991) 

Contpany City 

Hafer Sq. In. Clean 
Hin. Start Start Room Clean Origin 

Fab Products Process Line- Wa£. Capacity Capacity (square Room of 
St, Name Produced Technology width Size (4 wks.) (4 wks,) feet) Class Owner 

Mer 
o 

Cap 

e HP 

SANTA ROSA CA H/A DIS BIF 
COOFLERS 

SAN iTOSE CA BPOL TRAM 6aAa 
TRN 

0.00 2 4,000 12,560 2,500 1,000 O.S. 

0.50 2 200 628 4,500 100 U.S. 

SAN JOSE CA OED OPIO GaAs 5.00 3 2,050 14,483 25,000 100 U.S. 

§, HP PALO ALIO CA D. ASIC SRAM CMOS 
CREEK 

0.50 3 800 5,652 8,000 100 O.S. 

HOGHES NEWPORT BEACH CA PAB 3 ASIC CM03 2.00 4 2,240 27,269 5,000 100 O.S. 

c 
B. 
B 
13 

1 
s a 

HDCHES 

HOSHES 

HOGHES 

NEWPORT BEACH CA PAB 2 ASIC LIN CMOS 3.00 4 4,000 48,695 3,000 10 O.S. 

CARLSBAD CA HTC MIL STD BICMOS CMOS 1.50 
OPTO ASIC MOS 
LIN 

TORRANCE CA N/A DIS GaAa 

4 8,800 107,128 6,000 10 O.S. 

0.00 2 500 1,570 2,250 100 O.S. 

HOGHES TORRANCE CA N/A HHIC QoAs 0.50 3 500 3,533 12,000 100 O.S. 

CA GaAs MONOLITHIC GaAs 
ICa 

0.10 2 is 141 3,000 100 O.S. 

(Co 



Table 1 (Continued) 
North American Existing Pilot and Production Fab Lines 
(Inciudii^ Fabs Going Into Production Durli^ 1991) 

Company 

Wafer Sq. In. Clean 
Mln. Start Start Room Clean Origin H 

Pab Products Process Line- Waf. Capacity Capacity (square Room of 
City at, KBRIS Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Ca 

ESSEX JimCIION VI BLDG ARRAYS CMOS 
963 

1.00 5 36,000 684,629 60,000 1 D.S. 

V IBM 

g IBM 

B" 
8 IBM I I 

EAST FISHKILL NY H/A DSP HPD BIP 
HPR HCU 

MANASSAS VA VHSIC 1Mb ORAM MOS 
4Hb DRAM 
HPU MIL 

ESSEX JOHCTION VT BLDG IHb DRAM 
963 

ESSEX JtmCTION VT BLDG 1Mb SRAM MOS 
970 ARRAYS 

2.00 4 32,000 389,557 45,000 10 U.S. 

0.50 5 12,000 228,210 25,000 10 U.S. 

1.00 e 16,000 777,927 35,000 10 D.S. 

1.20 5 24,000 456,419 30,000 10 U.S. 

C 
n 
g- IM 
3 

ESSEX JUNCTION VT BLDG IHb DRAM CMOS 
973 

HOPEWELL 
JUNCTION 

NY BLDG ARRAYS LOG BIP 
323 

1.00 B 20,000 972,409 40,000 10 U.S. 

1.50 S 32,000 608,559 50,000 10 U.S. 

HOPETIELL NY BLDG CPU CUSTOM BIP 
JUNCTION 323 

1.50 5 32,000 608,559 50,000 10 O. 

HOPEWELL 
JUNCTION 

NX BLDG ARRAYS LOG BIP 
323 

1.50 5 32,000 608,559 50,000 0 U.S. 

ESSEX JUNCTION VT BLDG 4Mb DRAM CMOS M2 
963 

0.80 8 16,000 777,927 25,000 1 U.S. 

ESSEX JUNCTION VT BLDG 4Mb DRAM CMOS 0.80 8 20,000 972,409 40,000 1 D.S. 
973 2S0K 

(C 



Table 1 (ConUnued) 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Wafer Sq. In. Clean 
Mln. Start Start Room Clean Origin 

Fab Froduata Process Line- Waf, Capacity Capacity (square Room of 
Coinpan/ City St* Hama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner 

I-* 

ô VO 
I-* 

D 
^ 
f 
% 
i - f 

t) o 0 

^ 
S 

IBM 

IBM 

IBM 

IBM 

^ IC SENSORS 

g; IDT 
& 
a' 
a 

IDT 

Me 

Ca 

ARRAYS 

ESSEX JimCTIOH VT BLDG 4Hb DRAM CMOS H2 
973 250K 

ARRAYS 

ESSEX JUNCTION VT BLDG LOS 
970 

aie 

0.80 a 20,000 972,409 40,000 1 U.S. 

0.00 5 24,000 456,419 30,000 0 U.S. 

HOPEWELL NY ASTC/HE MEM CMOS 0.80 9 10,000 486,205 20,000 1 U.S. 
JUNCTION H PROCESS 

VERIFICATI 
ON 

HOPEWELL NY ASTC/LO LOG BIP CMOS 0.80 S 10,000 486,205 20,000 1 U.S. 
JUNCTION G PROCESS 

VERIFICATI 
ON 

HILPITAS CA N/A DIS BIP 3.00 4 17,600 214,256 6,000 0 U. 

SANTA CLARA CA FAB 3 HEM HPU BICHOS CMOS 0.50 G 18,000 492,866 25,000 0 U.S. 
LOG 

SANTA CLARA CA FAB 1 LOG FIFO BICHOS CMOS 1.20 
DSP 16K M2 
EEPROM 

4 7,200 87,650 6,000 10 U.S. 

SALINAS CA FAB 2 FAST 16K CMOS 
64K 256K 
SRAM 

SANTA CLARA CA N/A N/A CUO£ 

1.00 5 13,500 256,736 14,000 3 U.S. 

0.00 S 800 15,214 8,000 10 U.S. 

(C 



Table 1 (Continued^ 
North American Existing PUot and Production Fab lines 
(Including Fabs Going Into ProducUon During 1991) 

Con^any 

Wafer Sq. In. Clean 
Hln. Sbaxt Start Room Clean Origin M 

Fal> Products Procesa Line- Waf. Capacity Capacity (square Room of 
City St, Hams Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner C 

SAN JOSE CA H/A CBIC BICHOS CMOS 1.20 
CUSTOM LIN MOS 

3 14,400 273,852 12,000 10 U. 

INST. FOR TECH. DVLPMNT KANSAS CITY MO N/A N/A 

^ nlti^ 

I 
g IHTEI. 

I 

i 
9, INTEL 

a. 

s 
g; INTEL 

I 
IHTSL 

INTEL 

H/A 

RIO RANCHO 

OR FAB 4 HIGH VOL. CMOS MOS 
COMMODITY 
S LOG 

NH FAB 9.2 486 MPU CMOS 
EPROM 

0.00 3 5,000 95,087 0 0 D.S. 

2.00 1 31,500 383,470 16,000 100 D.S. 

1.00 6 13,600 372,388 25,000 1 D.S. 

AZ FAB 6 MCD 286 CMOS MOS 1.50 6 31,000 848,825 38,000 100 U.S. 
MFU 

RIO RANCHO 

RIO RANCHO 

OR FAB 5 386 486 CMOS H2 
HPU LOS 
64K SRAM 

NH FAB 7 512K EPROM CMOS 
MCU MIL 
STO 

NH FAB 9.1 64K SRAM CMOS 
486 860 
HPO MPR 

SANTA CLARA 

SANTA CLARA 

CA 

CA 

D2 

PED 

BPROH 
NVHEH 
TECH. DEV 

N/A was 

1.00 6 11,200 306,672 22,000 10 U.S. 

1.00 e 31,500 862,516 36,000 10 U.S. 

1.00 6 13,600 372,388 25,000 10 U.S. 

O.SO fi 3,000 82,144 16,000 1 U.S. 

1.00 e 3,200 87,621 5,000 10 U.S. 
(C 



"Table 1 (Continued) 
North American Existing Pilot and Production Fab lines 
(Indudlng Fabs Going Into Production During 1991) 

Company 

Ji INTL. BECTIFIER 

i INTL. RECTIFIER 

I 
JOHN FLUKE MFG. 

g- KODWC 

>0 

I 

Wafer Sq, In. Clean 

Mln. Start Start Room Clean Origin 

Fakx Products Process Line- Wa£. Capacity Capacity (square Room of 

City St^ Name Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner 

RANCHO 

CALIFORNIA 

EL SEGUNDO 

CA 

CA 

HEXFE'l: PHR ICs 

HOSFET 

PWR ICs 

MOSFET 

CMOS HOS 

CMOS HOS 

5.00 5 24,000 456,419 12,800 10 U.S. 

5.00 4 24,000 292,168 6,000 100 U.S. 

CT N/A CUSTOM CMOS MOS 1.50 4 7,200 87,650 14,400 10 EUROPE 

VA DARFA LIN DIS 

MIL STD 

0.00 3 0 4,000 0 EUROPE 

EVERETT 

ROCHESTER 

HA N/A AISC CMOS BICMOS 2.00 4 1,400 17,043 9,500 10 U.S. 

1.50 4 5,000 60,868 25,000 0 U.S. NY 

NJ 

N/A 

N/A 

IMAGING 

ARRAYS 

CBIC OUST. 

DIS 

BIP CMOS 

HOS 

BIP 3.00 4 24,000 292,168 10,000 0 U.S. 

LAHBENCE LIVERHORE LABS LIVERMORE CA H/A N/A N/A 0.25 6 5,000 136,907 0 0 U.S. 

LINEAR TECHNOLOGY MILPITAS CA FAB 2 LIN BIP CMOS 2.00 S 6,400 121,712 6,000 10 U.£ 

LINEAR TECHNOLOGY MILPITAS CA FAB 1 LIN BIP CMOS 5.00 4 6,400 77,911 6,000 100 U.S. 

INTERFACE BICMOS 

M 

Ca 

(C 



Table 1 tContlnued) 
North American Existing Pilot and Production Fab Lines 
(IndutUng Fabs Going Into Production During 1991) 

Coinpany City 

Wafer Sq. In. Clean 
Hin. Start Start Room Clean Origin M 

fab Products Process Line- ffaf. Capacity Capacity (square Room o£ 
St. Hana Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner C 

A/D D/A 

® 
H* 

8̂ 

LITTON HICROHAVE SAN JOSE CA N/A FET AMP GaAa 0.00 3 

U 
I 

LOCKHESD 

LSI tOGIC 

K/A-COH 

SUNNYVALE CA 113 

HILPITAS 

BQRLINGION 

ASIC MIL 
STD 
RAD-HARD 

1.50 5 640 12,171 3,000 1 D. 

CA METAL ARRAY CBIC BICHOS CMOS 1.25 
MCU HPD 
SRAM 

MA H/A HHIC DIODE QaAs HOS 
TRAN 

S 17,000 465,485 17,000 10 U.S. 

0.30 3 4,000 28,260 22,000 10 U.S. 

M/a-COH 

I 
fj 

I 

LoneLi. HA ADV. HHIC 
S/C 

0.25 3 ijldl̂'' 5,652 15,000 10 U.S. 

H/A-COH PICE, SŜ S.: TORRANCE CA H/A PWR TRAN BIP 0.00 4 10,000 121,737 0 0 U.S. 

FORT WAYNE IN N/A ARRAYS 
CBIC 
HYBRID 

5.00 3 ASi-- 2,826 2,000 100 U.S. 

UARTIN HARIEITA ORLANDO FL N/A LIN 0.00 3 0 0 U.S. 

MARTIN MARIETTA ORLANDO FL VLSI 
PLT 

AEROSPACE CMOS 
CBIC 
ARRAYS 

1.25 5 âitO.. 15,214 7,000 10 U.S. 

C 



Table 1 (Continued) 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin M 

Fab Products Procesa Line- Waf. Capacity Capacity (square Room of 
City St. Mama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner C 

HATSOSHITA 

J2 HATSOSHITA 

FDYALLOP HA BIPOLAR IHb SRAM BICHOS BIF 0.80 6 12,000 326,577 40,000 5 JPH 
2 ARRAYS PLD ECL 

n 

I 
s. 

PUYALLOT HA BIPOLAR ARRAYS BIP 
1 

2.50 4 8,000 97,389 20,000 10 JPN 

HATSOSHITA PUYALLUF WA H/A 64K 256K BICMOS M2 1.00 S 4,000 76,070 40,000 10 OFN 
FAST SRAH ECL 

HAXIH INTEGRATED PROD. SONNYVALE CA N/A 

HAXIH INTEGRATED PROD. SONNYVALE CA N/A 

OP AMPS 
A/D D/A 

OP AMPS 
A/D D/A 

BIP CMOS 2.00 0 

CMOS 

MCDONNELL D006LAS HDNTIHGTOH 
BEACH 

t 

CA 3 "PILOT 4K 16K 
SRAM SK 
ARRAY HPO 

3.00 4 4,000 48,695 13,500 10 U.S. 

1.00 3 400 2,826 6,000 100 D. 

? MCDONNELL DOOGLAS HONTINGTON CA DVLPHNT HPU LOG SSAB 
BEACH ASIC DIS 

1.00 3 a 4,000 100 D.S. 

H 
a. MICREL SONNYVALE CA H/A 

MICRO POWER SYSTEMS SANTA CLARA CA N/A 

HPO LOG CMOS MOS 3.00 
ARRAYS PHR 
ICs 

LIN CDSTOM BICMOS CMOS 4.00 
BIP 

4 9,600 116,867 19,000 100 O.S. 

3 15,000 105,975 0 O.S./JAPAN 

MICRO-CIRCDIT ENO WEST PAUl BEACH FL N/A CDSTOM MOS 4.00 4 12,000 146,084 30,000 0 O.S. 

HICRO-REL AZ N/A ASIC BIP CMOS 3.00 4 3,600 43,825 10,000 20 O.S. 

( 



Table 1 (Condnued) 
North American Existing Pilot and Froduction Fab lines 
(Including Fabs Going Into Production Durk^ 1991) 

Conipany 

Wafer Sq. Xn. Clean 
Mln. Start Start Room Clean Origin 

P«b Products Process Line- Waf, Capacity Capacity (square Room o£ 
City St. Haina Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner 

HI-BEL 

Merc 
or 

Capt 

® MICROCHIP TECHNOLOGY CHANDLER 

I-* 

S MICROCHIP TECHNOLOGY CHANDLER 

i 
3 HICROCUIP tCiCHNOLOGV CHANDLER 

I 
a MICSOH TBOWOLOCT BOISE 

AZ FAB E 1 6 - b i t HPU CMOS MOS 2 . 5 0 4 2 4 , 0 0 0 2 9 2 , 1 6 8 3 5 , 0 0 0 1 0 0 U . S . 
EEPROH DSP 
ROM 

AZ FAB C MPD 512K CMOS MOS 1 . 2 0 5 1 0 , 0 0 0 1 9 0 , 1 7 5 1 5 , 0 0 0 1 0 0 U . S . 

PROM 256K 

EEPROM 

AZ FAB B EEPROM MOS 
8 - b i t MPU 

ID FAB 2 IHb DRAM CMOS 
256K SRAM 
VRAM 

S.OO 3 16,000 113,040 0 1,000 U.S. 

1.00 6 14,400 394,293 35,000 1 U. 

I 
MICRON TECHNOLOGY BOISE 

MICRON TECHNOLOGY BOISE 

I 
S* HICROPAC INDUSTRIES GARLAND 

I 

ID FAB 1 2S6K 1Mb CMOS MOS 1.20 5 32,400 616,166 36,000 10 U.S. 
DRAM 256K 
SRAM 

ID FAB 3 1Mb DRAM CMOS O.BO 6 20,000 547,629 0 1 U.S. 

TX N/A MIL STD H/A 
OPTO 
HYBRID 

0.00 4 3,000 36,521 3,000 0 U.S. 

HICROSEHI CORP. BROOHFIELD CO N/A SCHOTTKY 
DIODE 
BECTIFER 

5.00 4 8,800 107,128 2,400 2,000 U.S. 

HXCROHAVE ASSOC. BURLINGTON HA H/A N/A H/A 0.00 4 10,000 121,737 0 0 U.S. 

(Con 



Table 1 (Continued) 
North American Exlstl«ig ^^ai aead KliiiOH âdiloii Fab Lines 
(Including Fabs Going E i ^ iSrodO^EI^ S n i ^ g 1991) 

Company 

Wafer Sq. In. Clean 

Hln. Start Start Room Clean Origin Merc 

Fab Products Process Line- Waf. Capacity Capacity (square Room of or 

City St» Kaffie Produced Technology width Size (4 wks.) (4 wlcs.) feet) Class Owner Capt 

MICROWAVE MONOLITHICS SIHI VALLEY CA R&D CUSTOM GaAa 

HHIC 

0.50 3 0 1,S00 100 0.S. H 

^ MICROWAVE TECH. 

O 
CA H/A MMIC AMP GaAs 

FET 

0.50 2 4 7,000 1,000 V.a. 

n MITEL S/C BROMONT, QOEBEC CN FAB 1 TELECOM CMOS 

A/D D/A 

1.20 4 6,400 77,911 10,000 100 U.K./CAKADA M 

MIISOBISUI 

I 
NC N/A 1Mb DRAM CMOS 

ARRAYS HCD 

1 . 0 0 6 8 , 5 0 0 2 3 2 , 7 4 2 1 1 , 0 0 0 0 03VPAN 

AUSTIN TX MOS-2 ARRAYS CMOS 

CBIC 

CUSTOM LOG 

2.00 5 21,600 410,777 22,000 100 U.S. 

a. 
8 

I s: 
f5 a 

MOTOROLA 

PHOENIX AZ THOS HOSFET BIP 

SMART PWR 

3.00 6 21,250 581,856 15,000 100 U.S. 

CHANDLER AZ BP-6 ECL 50K BIP BICHOS 1.00 6 20,000 547,629 25,000 0 U.S. 

ARRAYS 

AZ BP-2 FAST PROM BIP ECL TTL 2.50 4 25,500 310,428 30,500 100 U.S. 

LOS STTL 

MOTOROLA AZ BP-3 ARRAYS BIP BICMOS 1.25 

FAST PROM M3 

STTL 

4 25,500 310,428 24,600 10 U.S. 

MESH AZ HOS-5 MCU 68040 CMOS HOS 
MPO CUSTOM 
U N 

1 . 0 0 3 1 6 , 8 7 5 3 2 0 , 9 2 0 2 3 , 7 0 0 100 U . S . 

(Con 



Table 1 (Continued) 
North American Existing Pilot and Production Fab lines 
(Including Fabs Going Into Production During 1991) 

Coin̂ any 

MOTOROLA 

City 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Mer 

Fah Products Process Line- Wa£. Capacity Capacity (square Room of o 
St. Mama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

MSTIN TX APRDL HPO ASIC CMOS MOS 1.00 5 36,550 695,089 26,600 10 D.S. 
HEM 

^ MOTOROLA 

I-* 

B MOTOROLA 

-i 
*-« 
9 
8 MOTOROLA 

I I 
§ MOTOROLA 

PHOENIX AZ STD LOH-COST MOS 
RECT RECTIFIER 

PHOENIX AZ RF PHR SST BIP 
POWER MOSFET 

ADSTIN 

AZ THYRIST SST BIP 
THYRISTOR 
PWR 

TX HOS-8 68040 MPD CMOS M2 
SRAM DSP 
LIN 

0.00 4 6,400 77,911 12,000 10,000 D.S. 

1.2S 4 21,250 258,690 13,000 100 U.S. 

10.00 i 15,200 185,040 11,000 100 O.S. 

1.20 S: 13,050 248,178 26,600 10 O.S. 

V n^^xuKuliA 

I 
a 
s 
" MOTOROLA 

I 
cr 

i 
MOTOROLA 

HESA 

OAK HILL 

AZ MOS-6 1Mb DRAM CMOS M2 
256K SRAM 

TX HOS-11 4Hb DRAM CH03 
MCU MPD 
RISC 

1.00 e 33,600 920,017 23,000 100 O.S. 

0.80 3 17,000 826,548 35,000 0 U.S. 

PHOENIX AZ BIP PWR PWR TRAH BIP 10.00 S 20,000 380,350 22,000 100 O.S. 

MOTOROLA PHOENIX AZ SSTSSEN SST BIP 
SENSORS 

5.00 4 20,000 243,473 30,000 100 D.S. 

MOTOROLA AZ ZEN/REC ZENER 
T DIODE 

RECTIFIER 

10.00 4 25,000 304,341 25,000 100 D.S. 

(Co 



Table 1 (Continued) 
North American Existing Pilot î lld F r o d u t i ^ Fab lines 
(Including Fabs Going Into PipclklCtlon Dwl!% 1991) 

Company city 

Wa£er Sq. In. Clean 
Min. Start Start Room Clean Origin Merc 

Pab Products Process Line- Waf. Capacity Capacity (square Room of or 
St. Kome Produced Technology width Size (4 wks.) (4 wka.) feet) Class Owner Capt 

MOTOROLA TX UOS 11 SRAM, MPn, CMOS 
HCU 

0 0 U.S. 

g AZ BP-1 TELECOM OP BIP BICHOS 3.00 
AMP 
AUTOMOTIVE 

4 31^350 381,644 33,700 100 U.S. 

MOTOROLA 

I 

AUSTIN TX MOS-3 MCU EPROM CMOS MOS 2.00 
RCM CUSTOM 

AZ BTC VH8IC ASIC BIP BICHOS 0.50 
SRAM MFR 

4 26,100 317,732 14,900 100 U.S. 

4 16,640 202,570 25,000 10 U. 

AZ MICARL CUSTOM BIP CMOS 1.25 4 20,000 243,473 20,000 10 U.S. 
INTERNAL 6 
MIL STD 

O" MOTOROLA 
S 

I 
MOTOROLA LAHNDALE 

AZ OPTO MHIC GaAs 
MESFET 
MODFET LED 

CA RF RF MMIC BIP 
POHER PNR TRAD 

0.70 3 400 2,826 4,000 100 U.S. 

1-25 3 5,000 35,325 0 100 U.S. 

SCHAOMBBRG IL N/A SMftRTPOWER BIP 5.00 4 10,000 121,737 10^000 100 U.S. 

NATIONAL S/C 

SAN JOSE CA N/A IRAN CMOS MOS 3.00 5 1,000 19,017 6,000 100 U.S. 

SOUTH PORTLAND HE PORTLAN LOG PLD BIP TTL ECL 3.00 4 31,200 379,818 25,000 10 U.S. 
D 

(Con 



Table 1 (Contbiued) 
North American Existing Pilot and Production Fab lines 
(Indudlog Fabs Going Into Production During 1991) 

Company 

« 

I 
I 

NATIONAL S/C 

NATIONAL S/C 

NATIONAL S/C 

J? 

1 B 

1 
1 
a 

NATIONAL S/C 

NATIONAL S/C 

NATIONAL S/C 

NATIONAL S/C 

NATIONAL S/C 

NATIONAL S/C 

Wafer Sq. In. Cleem 
Min. Start Start Room Clean Origin Merc 

Fab Produota Process Line- Waf. Capacity Capacity (square Room of or 
City St, Kama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

ARLIHeTON TX CMOS 1 ARRAYS MPR CMOS 
MPD ADV 
LOG 

1.50 « 16,000 492,866 25,000 10 U.S. 

SANTA CLARA CA ALICCLI ADV £ BIP M2 7.00 B 8,000 152,140 17,000 1,000 U.S. 
C COMMERCIAL 

LIN 

WEST JORDAN OT MOS 2 TELECOM CMOS M2 2.00 5 17,920 340,793 30,000 50 O.S. 
MPO P0LY2 

NEST JORDAN DT MOS 1 LOG MFD CMOS 
HCU SRAM 

WEST JORDAN 

SANTA CLARA 

SANTA CLARA 

SANTA CLARA 

DT MOS 3 IHb EFROM CMOS 
MPD SRAM 
ARRAYS 

CA BIPLOe LOG 
4 

CA PROLOG PLD 
4 

CA BIPL06 LOG 
5 

BIP 

1.60 4 12,000 146,084 20,000 100 U.S. 

0.80 6 13,000 355,959 30,000 5 U.S. 

2.00 4 7,200 87,650 7,000 1,000 U.S. 

BIP CMOS 2.00 4 13,500 164,344 17,000 0 U.S. 

2.00 5 7,200 136,926 7,000 1,000 U.S. 

SANTA CLARA CA PROLOG PLD BIP CMOS 2.00 S 8,000 152,140 8,000 0 U.S. 
5 

ARLINGTON TX CMOS 2 H/A CMOS 1.20 e 18,000 492,866 25,000 10 U. 

(Cont 



Table 1 (Continued) 
North American Exlsttng Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Merc 

Fab Products Prooeda Line- Waf. Capacity Capacity (square Room of or 
City St. Mama Produced Technology width Size {4 wks.) (4 wks.) feet) Class Owner Capt 

NATIONAL S/C SANTA CLARA CA SLIC LIN BIP 7.00 5 9,000 171,157 9,000 0 O.S. 

NATIONAL S/C 

NATIONAL S/C 

SANTA CLARA CA VHSIC VHSIC lOK HOS 
ARRAYS 

1.00 4 1,200 14,608 4,000 10 D.S. 

SANTA CLARA CA E2 PROM EEPROH CMOS 2.00 !> 4,000 76,070 5,000 100 0.S. 

S NATIONAL S/C 

O. 

SANTA CLARA CA ABL ARRAYS HEM BIP 
DEVELOP 

1.20 5 4,000 76,070 5,000 100 O.S. 

NATIONAL S/C SANTA CLARA CA CLO 5" LIN ARRAYS BIP 1.00 9 4,500 85,579 7,000 100 D.S. 

C a s 
I 
I 

NATIONAL S/C 

NATIONAL S/C 

SANTA CLARA CA BLDG E ASIC CMOS 0.80 i 2,000 54,763 10,000 10 D.S. M 
FERRAH 

SOOTH PORTLAND HE CMOS LOG ARRAYS CMOS M2 
P-nSLL 

1.50 S: 3,325 63,233 5,000 10 D.S. 

NATIONAL S/C SANTA CLARA CA BLDG E CDSTOH CMOS 
LOGIC 

0.00 6 4,000 109,526 10,000 0 D.S. 

NAIL. SECORIIY ADHIN. FORT MEADE HD N/A CDSTOH HIL BIP CMOS 1.00 6 10,000 273,815 
STD HOS 

0 10 D.S. 

NATL. SECDDITY ADHIN. FORT MEADE HD H/A HIL STD N/A 0.80 6 5,000 136,907 0 0 D.S. 

(Con 



Tabic 1 (Continued) 
North American £xlstli^ Pilot tnd Production Fab Lines 
(Including Fabs Going Into Proi^ t ion ;I)uriiig 1991) 

Fab 
Coinpany City 

NAVAL OCKAN SYS. CIR. SAN DIEGO 

at, 

CA N/A 

Wafer Sq. In. Clean 
Hln. Start Start Room Clean Origin 

Products Process Line- Waf. Capacity Capacity (square Room of 
Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner 

N/A t)/A 0.00 4 S,000 60,868 0 0 U.S. 

Merch 
or 

Capti 

C 

® NCR COLORADO CO FAB 2 CBIC HPU CHOS 
SPRINSS LOG MEH 

0.95 5 6,400 121,712 11,000 10 O.S. 

s •s n 
» 
tt 
8 

NCR 

NCR 

I 

FORT COLLINS CO FT MPD LOS 
COLL. ASIC 

COLORADO CO FAB 1 ASIC 
SPRINGS 

CMOS HOS 1.50 4 10,240 124,658 15,000 1,000 O.S. 

2.00 4 8,000 97,389 9,600 10 U.S. 

ROSEVILLE CA K-LINE 2S6K SRAM NMOS CMOS 
256K DRAH 
ASIC HCU 

1.00 5 27,900 530,588 40,000 100 JAPAN 

ROSEVILLE CA H-LINB 4Mb DRAH CMOS 
16Hb DRAM 

0.60 S 30,000 1,458,614 150,000 1 JAPAN 

g' NORTHERN TELECOM 

I 
91 NORTHERN TELECOM a 

BANCHO BERNARDO CA N/A LOG CMOS 3.00 4 14,500 176,518 10,000 100 CANADA 

OTTAVIA, ONTARIO CN N/A LIN HOa 
TELECOM 

0.00 6 10,000 273,815 

NORTHERN TELECOM OTTAWA, ONTARIO CN N/A LIN H03 
TELECOM 

1.25 e 12,500 342,268 

NORTHROP PALOS VERDES CA N/A INFRARED MOS HgCdTe 0.00 3 0 0 O.S. 

(Cont 



Table 1 (Continued) 
North American £s:lfitlng Pliot mtd Production Fab lines 
(Including Fabs Going into ^qiduction During 1991) 

Cort̂ any 

f7afer Sq, In. Clean 
Min. Start Start Room Clean Origin Merch 

Fab Produota Process Line- Waf. Capacity Capacity (square Room of or 
City St* Name Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Captiv 

@ 
M 

1 Q 

NOVA SENSORS 

OKI 

OPIEK 

OPTEK 

FREMONT 

TUALATIN 

CABROLLTON 

CABROLLTON 

CA N/A SI BASED BIP 
PRESSORS 
SENSORS 

OR N/A ARRAYS CMOS 
256K SRAM 
4Hb DRAM 

3.00 4 24,000 292,168 0 0 U.S. 

1.00 6 5,000 136,907 6,000 0 JAPAN 

0.00 4 15,000 182,605 

0.00 S 15,000 285,262 D 0 U.S. 

OPTO DIODE NEHBORY PARK CA N/A OPTO DIODE GaAs 0.00 0 

a 
§ 

I 
H a 

ORBIT S/C 

PARADISH TECH. 

SUNNYVALE CA M/A LOGIC 
ARRAYS 

CMOS MOS 1.30 4 8,000 97,389 8,000 10 U.S. 

SAN JOSE CA N/A 2S6K SRAM CMOS 1.00 S 1,280 24,342 6,000 0 U.S. 

FARADI^ TECH. SAN JOSE CA N/A 2S6R 1Mb CMOS H2 
SRAM POLY 2 

1.00 5 2,500 47,544 4,000 0 U.S. 

PEEIFORHAHCE S/C SUNNYVALE CA FAB 1 SRAM 
ARRAYS 
HIPS RISC 
MPU 

1.00 fi 5,600 153,336 3,000 10 U.S. 

PERFORMANCE S/C SUNNYVALE CA FAB 2 SRAM MPU BICMOS CMOS 0.80 
ASIC 

S 7,000 191,670 0 U.S. 

(Contin 



Table 1 (Continued) 
North American Existing Pilot and Production Fab lines 
(InducUng Fabs Going Into Production During 1991) 

CffinpAcy 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Hera 

Fab Products Process Line- Waf. Capacity Capacity (square Room of or 
City St. name Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

POLYCOBB ELECT. NEVffiORY PARK CA N/A DIS PHR BIF CMOS 
LIN MIL HOS 
STD 

7 . 0 0 4 1 , 2 0 0 14,608 3,000 0 SINGAPORE M 

58 
POWER TECH. COMPONENTS TORRANCE CA N/A MIL STD 

CIS 
12.00 3 4,800 33,912 4,200 1,000 D.S. 

!a POWEREX 
I—t 

i 
I POHEREX 

NY N/A 

NY N/A 

DIS SCR 
DIODE 
THYRISTOR 

DIS SCR 
DIODE 
THYRISTOR 

10.00 3 24,000 169,560 35,000 1,000 O.S./JAPAN M 

10.00 3 24,000 169,560 25,000 10 O.S./JAPAN K 

YODHGWOOD PA POH DIODE EWR BIP 
BIPO TRAN 

THYRISTOR 

0.00 * 10,000 70,650 0 U.S./JAPAN H 

B-
0 PRECISION MONO. SANTA CLARA CA FAB 2 CDSTOM BIP 2.50 i 3,200 38,956 3,500 100 O.S. 
•fl 

I 
i 

PRECISION MONO. SANTA CLARA, CA FAB 1 ASIC CH03 3.00 « 1,600 19,478 4,000 100 O.S. 

COLORADO 
SPRINGS 

CO N/A 256K FRAH 
4Hb DRAM 
DEV. 

CMOS M2 1.00 6 2,700 73,930 11,500 1 D.S. 

HOONTAIN VIEW CA LSI 
ARAY 

20K ARRAYS BIP CMOS 1.00 4 10,000 121,737 0 0 O.S. 

RAYTHEON HOONTAIN VIEW CA LINEAR LIN ASIC BIP 5.00 4 6,400 77,911 7,000 1,000 O.S. H 
(Con 



Tabic 1 (Continued) 
North Ainedcan Hxlslii^ Pilot jiiid PttHJiQitldVI Fab Lines 
(Including Fabs Going Into Pr|MiictIaavl>i^|i^ 1991) 

Compeiiy 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Merch 

Fab Products Proaess Line- Waf. Capacity Capacity (square Room of or 
City St. Kama Produced Technology width Size (4 wka.) (4 wks.) feet) Class Owner Capti 

HA N/A HMIC SaAs 

MOUNTAIN VIEH CA DIS DIS TRAH BIP 
TRAD SST 

0.00 3 400 2,826 11,000 0 U.S. 

5.00 4 2,400 29,217 6,000 100 D.S. 

5 RAYTHEON HICROELECT. 

I 
ANDOVER HA GaAs N/A GaAs 0.50 3 SOO 5,652 0 10 U.S. 

RAYTHEON HICROELECT. AHDOVER MA N/A ASIC CMOS 1.25 5 3,500 66,561 15,000 10 U.S. 

RAYTHEON ShOSO NORTHBORO0GH HA N/A HMIC PWR GaAs 
MESFET 

0.50 3 250 1,766 5,000 1,000 U.S. 

5' ROCKWELL 
O 

NEnPORT BEACH CA FAB 1 MODEM CHOS MOS 
TELECOM 

2.00 4 20,400 248,343 14,000 100 O.S. 

i NEHFOKT BEACH CA FAB 4 TELECOM CHOS MOS 2.00 4 20,000 243,473 24,000 10 D.S. 
INTERFACE 

NEHBURY PARK CA DARPA HEH ASIC GaAs SOS 
CBIC 

1.00 3 3,000 21,195 4,500 10 O.S. 

NEHPORT BEACH CA SOS N/A 1.00 S 0 D.S. 

SDHNYVALE CA PILOT LIN ARRAYS BIP 0.00 4 17,000 206,952 14,000 10 JAPAN H 

(Contin 



Table 1 (Continued) 
North American Exlstli^ Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Comrpany 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Merc 

Fab Products Process Line- Wa£. Capacity Capacity (square Room of or 
City St. Nama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

SAHSDN6 S/C SAN JOSE 

® 
»-* 

g* SAHDERS ASSOCIATES HASHOA 

S 

i 
g< SANDIA NATIONAL LABS ALBDQUERQOE 

8 

I 
K SANTA BARBARA RSCH. OOLETA 

1.00 5 8,000 152,140 15,000 1 KOREA CA N/A DRAM CH03 
EEPROH 
SRAM HPU 
PLD 

GaAs LIN HMIC SaAs 0.50 3 400 2,826 7,000 10 D.S. 

NM RHIC-I MPU LOG CMOS 
SRAM ASIC 

CA SBRC MIL STD HgCdTe 
INFRARED InSb 
DETECTOR 

1.50 4 1,200 14,608 6,000 100 D.S. 

0.00 4 1,000 12,174 !0O 10 D.S. 

pa SBMICOA 

1 
O. SEMTECH 
O 

I 

COSTA MESA CA N/A CDSIOH BIP 
HI-REL PWH 
PHOTO 

NBWBORY PARK CA N/A RECTIFIER BIP 
ZENER 
DIODE 

7.00 3 12,000 84,780 10,000 0 D.S. 

0.00 2 9,600 30,144 5,000 10,000 D.S. 

CORPUS CHRISTI TX ANALOG BIPOLAR 3.00 4 0 13,000 10 D.S. 

SENSOR SOLID STATE QDAKERTORN PA N/A CDSTOM DIS HOS 
SENSORS 

4.00 3 480 3,391 2,000 1,000 D.S. 

SDHNYVALE CA N/A Si CDSTOM 
LIN 
SENSORS 

BIP CMOS 3.00 4 2,000 24,347 1,500 100 D.S. 

(Con 



Table 1 (Continued) 
North American Bxlstitajg^^bdit: ̂ pMl pif00f«i&mi Fab Lines 
(Including Fabs Goli^ I « ^ Ki»)^lfcfifiiijn^P^ 1991) 

Company City 

Wafer Sq> In. Clean 
Min. Stairt Start Room Clean Origin 

Wti> Products Process Line- Waf. Capacity Capacity (square Room of 
£fe* Han» Produced Technology width Size (4 wks.) (4 wka.} feet) Class Owner 

Merc 
or 

Capt 

SGS-THOMSON 

® 

CABItOLLION TX FAB 4 AKRAYS CMOS HOS H2 2 . 0 0 4 2 2 , 4 0 0 2 7 2 , 6 9 0 2 0 , 0 0 0 1 0 0 ITALY 
CBIC SRAH 

SGS-THOMSOH 

I SI-FAB 

CARROLLTON TX FAB 6 IHb SRAM CMOS H2 0.70 E 14,400 394,293 20,000 10 ITALY 
ARRAYS 
2SeK DRAM 

5* SSS-THOMSON 

i 
g, SHARP HICROELECT. VANCOUVER WA RSD 2S6K 1Mb N/A 
•^ CTR. SRAM ROM 

PHILADELPHIA PA N/A DIS RF ijpa[ 0.00 4 5,000 60,868 

0.80 6 8,500 232,742 20,000 0 JAPAN 

SCOTTS VALLEY CA N/A 16K RAM CMOS MOS 2.00 6 6,300 172,503 10,000 100 O.S. 
MIL STD 

S' SIEMENS 
0 

I 
^ SIERRA S/C 

CDPERTINO CA N/A LED GaAs MOS 0.00 0 
COUPLERS 
OPTO 

SAMTA CLARA CA N/A CBIC CMOS 
CUSTOM LIN 

0 0 GERMANY 

1.50 5 1,600 30,428 3,000 10 O.S. 

SIGNETICS DT FAB 9 N/A BIP TTL ECL 4 . 0 0 4 2 7 , 0 0 0 3 2 8 , 6 8 9 2 2 , 0 0 0 1 , 0 0 0 NETHERLANDS H 

SIGNETICS ALBUQUERQUE NH FAB 22 EPROM HPD CMOS 
MCD CBIC 
PLD 

1.50 4 20,900 254,429 10,000 10 NETHERLANDS M 

SUNNYVALE CA FAB 15 MPO LOG CMOS 1.50 4 9,600 116,867 12,500 100 NETHERLANDS H 
(Cont 



Table 1 (Continued) 
North American Existing Pilot and Production Fab Lines 
(Including Pabs Going into Production During 1991) 

Compviy 

Wafer Sq. In. Clean 
Min. Star^ Start Room Clean Origin Merc 

Fab Products Process Line- Haf. Capacity Capacity (square Room of or 
City St. Name Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capti 

SIGNEIICS 

« 

SUNNYVALE CA FAB 1 LIN SMART BIP 
FHR 

4.00 4 14,000 170,431 14,000 30 NETHERLANDS M 

SIGNEIICS 

rt 

a 

I I 

OBXH OT FAB 21 PROM PLD BIP 
ARRAYS 
CDSTOM 

2.00 4 24,000 292,168 25,000 100 NETHERLANDS M 

ALBUQUERQDE NM FAB 23 25eK 1Mb CMOS BICHOS 1.25 
EPROH 
6-bit MCO 

OT FAB 18 N/A 

e 14,000 383,340 10,000 10 NETHERLANDS M 

1.00 S 12,000 328,577 20,000 0 NETHERLANDS M 

'V SIGNETICS 

I 
I 

ALBDQDBRQaE NM FAB 24 N/A N/A 1.00 6 8,000 219,052 15,000 0 HETKERIiMniS ^'-

^ SILICON GENERAL GARDEN GROVE CA N/A LIN ASIC BIP BICMOS 4.00 4 6,800 82,781 9,000 100 O.S. 

g; 
^ SILICON SYSTEMS (TDK) SANTA CRUZ CA IIA ASIC BIP CMOS 2.00 i 8,000 97,389 14,000 100 JAPAN 11. 

TELECOM 

SILICON SYSTEMS (TDK) TUSTIN CA FAB 1 HFR CBIC BIP CMOS 2.00 
DIS 
TELECOM 

4 9,600 116,867 22,000 10 JAPAN 

SILICON TRANSISTOR CHBUISFORD HA N/A MIL STD BXB 10.00 4 4,000 48,695 2,000 10,000 O.S. 
DIS PHR 

(Cont 



Table 1 (Continued) 
North American F.vUH*T|g Pilot and Productioo Fab Lines 
(Including Fabs Going jitito Production During 1991) 

CoR^pany 

Wafer Sq, In. Clean 
Mln. Staxrt Start Room Clean Oxrigin Merch 

Fab Products Process Line- Waf. Capacity Capacity (square Room of or 
City St. Hama Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Captiv 

SILICONIX SMiTX cuum CA FAB 2 SMART PHR CMOS 
A/D D/A 

3.00 4 8,000 97,389 13,000 100 D.S. 

^ S -§ 

SILICONIX SKXTX CLARA 

COLORADO 
SPRINGS 

CA FAB 3 PWR DIS CMOS 
SMART PHR 

CO H/A ADV. HEM CMOS 
EEPROM 

1.50 6 4,000 109,526 10,400 1 O.S. 

1.00 fi 800 21,905 2,000 0 O.S. 

P SOLID POWER CO. FARHIHODAIS' NY N/A PWR TRAD BIF 

I 
20.00 2 24,000 75,360 15,000 0 D.S. 

SOLID STATE DEVICES LA HIRADA CA N/A HI-REL 
CUSTOM 

0.00 4 4,000 48,695 10,000 0 D.S 

SOLITRON 

5 SONY 

niVIERA BEACH FL H/A PWR FET BIP 
HYBRID 

0.00 4 10,000 121,737 0 0 D.S. 

SAN ANTONIO TX FAB 11 PLD PROM BIP CMOS 1.50 5 16,000 304,280 14,000 10 JAPAN 

a 
o. SPECTRA DIODE LABS SAN JOSE CA N/A LASER GaAs GaAlAs 0.00 3 

DIODE 
0 0 D.S. 

SPECTRO LABS (HDSHES) SYXHAR CA H/A SOLAR CELL H/A 
ARRAYS 

0.00 4 24,000 292,168 10,000 100 O.S. 

SPRAGDE TECH. WORCESTER; MA N/A CUSTOM DIS BICMOS BIP 4.00 4 19,200 233,734 25,000 100 D.S. 

(Conti 



Table 1 (Continued) 
North American Exlstliig Riot pddJnrOduc l̂IU Fab Lines 
(Including Fabs Going JbtHtp Pt&Jm^tai. DariQg 1991) 

Fab 
Cunpany City 

Wafer Sq. In. Clean 

Min. Star^ Start Room Clean Origin Merch 

Products Process Line- Waf. Capacity Capacity (square Room of or 

Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capti 

SPRAGOB TECH. WILLOW GROVE PA N/A SRAM ROM CMOS 

PROM 

2.20 4 12,800 155,823 25,000 100 U.S. H 

^ STANDARD MICROSYSTEMS HADPPADGE NY N/A COSTOH CMOS HOS 

CBIC 

2.00 4 19,200 233,734 30,000 100 D.S. 

U SOPERTEX 

ft 

g. 

SYNERGY S/C 

SUNNYVALE 

SANTA CLARA 

CA N/A PHR FET CMOS MOS 

A/D D/A 

CDSTOM 

CA FAB 1 VERY FAST BIP ECL 

4K 16K 

SRAM 

5.00 4 2,400 29,217 10,000 0 U.S. 

1.50 4 1,920 23,373 5,000 10 U.S. 

CUPERTINO 

I 
n 
a. 
§ 

I 
s: 
S. 

TECCOR ELECT 

TEKTRONIX BEAVERTOH 

CA MOS 1 ASIC BIP CMOS 

LAB ARRAYS 

TX N/A LOS 

OR BIPOLAR OP AMP A/D BIP 

ARRAYS 

CUSTOM 

1.10 4 BO 974 ^rS!>0'. 10 U.S. 

5.00 3 16,000 113,040 15,000 0 U.S. 

1.50 4 4,000 48,695 17,500 10 U.S. 

TEKTRONIX BEAVERTON OR CCD CCD A/D CMOS 

D/A 

1.50 4 3,200 38,956 6,000 10 U.S. 

TELCOM DEVICES NEWBURY PARK CA N/A PDIODE LED GaAa 0.00 1 0 2,500 10,000 U.S. 

lELEDINE CHYETKUIKICS CAMBRIDGE MA N/A CAP REG 

DIODE 

HYBRID 

BIP CMOS 3.00 4 2,000 24,347 3,000 100 U.S. 

(Conti 



Table 1 (Continued) 
North Americ t̂n Existing Pilot msA Moiitiaticiî piil Fab Lines 
(Inctudlng Fabs Going Into Rr^dttettt^ IftlfilSft 1991) 

Company 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Mercha 

VtJo Products Proceas Line- Haf. Capacity Capaaity (square Room of or 
City fit. Same Produced Technology width Size (4 wks.) (4 wks.) feat} Class Owner Captiv 

TELEDYNE HICROELECT. IAS AHGELES CA N/A HI-BEL 
HYBRID & 
A/D D/A 

BIV 0.00 4 5,000 60,868 0 0 U.S. 

TELEDYNB MICROWAVE MOtnlTAIN VIEW CA GaAs FET QaAa O.SO 3 eO 565 6,000 10 U.S. 

n 

TELEDYHE S/C 

S 
S 

MOOHTAIN VIEW CA H/A POWER ICs BIP BICMOS 0.00 
POWER CMOS 
HOSFET 

4 S,000 60,868 0 0 U.S. 

TX; LDBBOCK TX LMOS EPROH MOS 
LOGIC 

1.50 5 25,000 475,437 30,000 100 U.S. 

IX S BIP 1 LOG MPR BIP TTL 4.00 4 17,000 206,952 20,000 100 U. 

I 
I 
i 

TI 

:XI' 

TX S BIP 2 AOV BIP 
SCHOTIKY 

IX DLOGIC LOG ASIC BIP HOS 
1 9K ARRAY CMOS 

2.00 4 16,000 194,779 20,000 100 0. 

1.00 4 19,000 231,299 30,000 100 U.S. 

n TX DLIN2 LXH 2.00 4 22,500 273,907 25,000 100 U.S. 

HOUSTON TX BIP 4 16K 64K BIP BICMOS 1.50 4 17,000 206,952 15,000 100 U.S. 
SRAM 

(Contin 



Table 1 (Condnued) 
North American Existing Pilot and Production Fab Lines 
(Including Fabs Going Into Production During 1991) 

Company 

TI 

City 

mUiM 

Wafer Sq. In. Clean 
Mln. Start Start Room Clean Origin Merc 

Fab Products Froaesa Line- Waf. Capacity Capacity (square Room of or 
St. Name Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capt 

TX DHOS 256K 1Mb CMOS 
4.1 DRAM SRAM 

DSP 

1.00 6 23,750 650,310 30,000 5 D.S. M 

W TI 

B TI 

I 
B 
8 ''I 

I 

DALLAS 

DALLAS 

DALUbf 

I1AUA3 

TX DHOS 1Mb DRAM CMOS BICHOS 0.80 6 17,000 465,485 20,000 5 D.S. 
4.2 4Hb DRAM 

2S6K SR 

TX N/A LIN BIP CMOS 1.50 6 12,000 328,577 0 0 D.S. 

TX CHD 4K ARRAYS GaAs M2 0.25 
IK SRAH 
14K MPD 

TX FPAT OPTO N/A 

120 848 5,000 100 D.S. 

4.00 4 4,000 48,695 5,000 100 D.S. 

•a 
BKLUlS TX GEFE VHSIC HPO BIP 

AI ICs 
1.20 4 6,400 77,911 30,000 10 D.S. 

E-
a 
•0 

3 
E 
s: 

TI 

TI 

I 

TX IRDL OPTO M/S 

TX DMOS 4Hb DRAM CMOS 
4.2 16Mb RISC 

MPD 

2.00 4 1,600 19,478 5,000 10 D.S. 

0.60 a ' 7,000 340,343 10,000 0 D.S. 

TX HMST ASIC CMOS O.SO 6 800 21,905 0 0 D.S. 

TRIQOINT S/C BEAVERTON OR N/A HMIC LIN GaAs 
OPTO CBIC 
ARRAYS 

0.50 4 2,300 27,999 12,000 SO D.S. 

REDONDO BEACH CA Dl VHSIC MIL CMOS HOS 0.50 4 6,400 77,911 15,000 10 D.S. M 
STD FBRRAH 

(Cont 



Table 1 (Continued) 
North American ExMIng PUot «nA Produd̂ jbetfi Fab Lines 
(Inchiding Fabs Going Into Production D I D ^ ^ 1991) 

Company city 
Fsb 

St. Hun 

Wafer Sq. In. Clean 
Hin. Start Start Room Clean Origin Merch 

Produots Procesa Line- Waf. Capacity Capacity (square Room of or 
Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capti 

@ TRW 
K* 

e TRW 

s 
B* TRW 

8 

^ TRW SYSTEMS 

REDOSDO BRRCH CA N/A RP PWR QaAs 

HUIHAITMI BEACH CA N/A LIN TRAN HOS 
PWR TRAN 
HYBRD 

0.50 3 20D 1,413 

0.00 4 S,000 60,868 

D 0 U.S. 

RBDOHDO BEACH CA Dl LIN TRAN BIP CMOS l.SO t 1,600 19,478 13,000 10 U.S. 
PWR TRAN 
HXBRO 

LA JQLIA CA N/A A/D D/A CMOS BIP 0.00 4 5,000 60,868 8,000 0 U.S. 
MULTIPLIER 

UNION CARBIDE 

•a 
SUBLBY NC N/A CAP BIP 0.00 4 10,000 121,737 0 0 U.S. 

^ UNISYS COMPONENTS GROUP RANCHO BERNARDO CA N/A 

E-
s 
t) 
3 
g 2! UNITED Si STRUCTURES N/A 

a 
N/A H/A 

CBIC 
ARRAYS 
CUSTOM 

CBIC 
ARRAYS 
CUSTOM 

BIP MOS 1.50 4 20,000 243,473 0 100 U.S. 

N/A 0.00 0 0 0 FRANCE 

UNITRODE WATERTOWN MA H/A HYBRID DIS BIP 0.00 4 10,000 121,737 0 U.S. 

MERRIMACK NH N/A LIN SMART BIP 
PWR CUSTOM 

5.00 i 4,000 48,695 4,000 100 U.S. 

UNIVERSAL S/C SAN JOSE CA N/A LIN ARRAYS CMOS MOS l.SO 4 850 10,348 3,000 10 U.S. 
RAH EPROH 

(Conti 



Table 1 (CootlnuccO 
North American Eidstlti^ iNlott IMidi ]^iiiihld3on Fab Lines 
(Including Fabs Gobig |iilil0 ;]ffî i«dtî IiaH^ 1991) 

Con^iAny City 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin 

Fab Products Process Line- Haf. Capacity Capacity (square Room of 
St. HanB Produced Technology width Size (4 wka.) (4 wks.) feet) Class Owner 

Merch 
or 

Capti 

COLORADO 
SPRINGS 

CO DTMC RISC MPO BIP CMOS 
ARRAYS MIL 
SID 

1.20 5 3,200 60,856 6,000 10 V.S. 

SANTA CLARA CA H/A HHIC CCD GaAs 0.50 3 100 707 7,000 100 U.S. 

ft VARO QtJALITY S/C GARLAND TX N/A 

I I 

I 

VITESSE ELECT. CAHARILLO CA H/A 

VLSI TECHNOLOGY SAN ANTONIO 

RECTIFIER BIP 
MULTIPLIER 

4.5K GaAs 
ARRAYS 4K 
SRAM MPO 

TX NODDLE ARRAYS CMOS 
A CBIC SRAM 

MPD E2 

0.00 4 10,000 121,737 47,800 0 U.S. 

1.00 3 3,000 21,195 6,000 10 U.S. 

1.00 6 6,400 175,241 7,000 1 O.S. 

g- VLSI TECHNOLOGY 

I 

SAN ANTONIO 

VLSI TECHNOLOGY SAN ANTONIO 

TX MODDLE ARRAYS CMOS H3 
B CBIC SRAM 

MPD E2 

TX HODDLE ARRAYS CMOS H3 
C CBIC SRAM 

MPO E2 

0.80 $ 6,400 175,241 7,000 1 D.S. 

0.80 4 6,400 175,241 7,000 1 D.S. 

VLSI TECHNOLOGY 

WATKINS-JOHNSON 

SAN JOSE 

PALO ALIO 

CA 

CA 

SAN 
JOSE 

H/A 

PLD ARRAYS 
CBIC SRAM 
ROM 

HHIC ICs 
FET DIODE 

CMOS HOS 

GaAs 

1.00 $ 13,600 258,638 11,000 10 D. 

0.25 i 300 942 11,000 10 D.S. 

(Conti 



Table 1 (Continued) 
North American Existing Pilot: <lpid Ptqdaie^an Tab lines 
(Including Fabs Going Into FcoducUoa ttudog 1991) 

Company 

•S HESTEBH DIGITAIi 

n RESTIHeHODSE 

S 
HESTIHSHOUSE 

HESTINGHOUSE 

WESTIH6H0USE 

C n o. 
° XEROX 
1) 

I a XEROX 

Wafer Sq. In. Clean 
Min. Start Start Room Clean Origin Merch 

Fab Products Process Line- Waf. Capacity Capacity (square Room of or 
City St. Rame Produced Technology width Size (4 wks.) (4 wks.) feet) Class Owner Capti 

RE9TERN DKX̂ Etffi OOSTA VIBttk CjL DVbEHm! liEtlGTOM CMOS H2 1.25 6 6,400 175,241 12,000 1 O.S. 

COSTA MESA CA PROTO. ARRAYS CMOS M2 1.25 4 800 9,739 3,000 10 H. 
COSTOM 

BALTIMORE MD GaAs HMIC 8aXl 

CHURCHILL PA RSD N/A CaAa 
CTR. 

0.00 3 720 5,087 7,000 100 U.S. 

0.00 0 0 0 O.S. 

BALTIMORE MD VLSI ASIC OPTO BIP CMOS 1.00 4 8,000 97,389 15,000 10 U.S. 
LIH MIL MOS 
STD 

BALTIMORE MD LSI ASIC OPTO BIP CMOS 3.00 4 8,000 97,389 20,000 100 U.S. 
LIH MIL HOS 
STD 

EL SEGONDO CA N/A ASIC CMOS NMOS 2.00 4 4,000 48,695 10,000 0 U.S. 

EL SEGUNDO CA N/A ASIC LIN CMOS MOS 2.00 4 4,800 58,434 7,500 10 U.S. 

XICOR MILEITAS CA PHASE 2 1Mb DRAM CMOS M2 0.80 6 12,000 328,577 25,000 1 O.S. 
4Mb EEPROH P0LY3 

HILPITAS CA PHASE 1 256K CMOS MOS Ml 2.00 
EEFROM 4K F3 
NVRAM 

4 8,000 97,389 20,000 10 U.S. 

ZENITH MICROCIRC. ELK GROVE IL HVSR HIGH-VOLT BIP 20.00 2 16,000 50,240 1,000 10,000 U.S. 

H 

(Contin 



Table 1 (Continued) 
North American Exl§tlt^ Pilot and Productlitl^ Fab Lines 
(Including Fabs Going tetto Production Diuieig; 1991) 

Company City 

Kafer Sq. In. Clean 
Hln. Start Start Room Clean Origin Merch 

Fab Produots Process Line- Waf. Capacity Capacity (square Room of or 
St. HafflB Produced Technology width Size (4 wks.) (4 wka.) feet) Class Owner Captiv 

DIODE 
TRIODE 

•S ZILOG 

0 ZILOG 

ID MOD 3 N/A N/A 

ID HOD 2 Z80,000 CMOS 
HFU HCU 
COSTOM 

ID HOD 1 Z80 Z8000 MOS 
16-blt MPD 

1.00 « 8,000 219,052 12,000 0 O.S. 

l.SO 5 10,200 193,978 19,000 10 U.S. 

J..50 4 17,000 206,952 13,000 100 U.S. 

Source: Dataquest (March 1991) 

I 
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Table 2 (Continued) 
North American Future Pilot and Producdon Fab Lines 
Planned Facilities Going Into Production by Year 

Con^any 

^^^ ^ 
SIEBSA S/C 

City 

SAN JOSE 

Fab 
St . NaiTA Producta 

CA N/A N/A 

Proooss 
Technology 

M/A 

^ SILICON SYSTEMS (TDK) SANTA CRDZ 

SON! 

O 

I TI 

I 
TOSHIBA 

I 
I 

VLSI TECHNOLOGY SAN ANTONIO 

_ Production Beglna: 1993 
3 HITACHI IRVINS 

a 

INTEL ALOHA 

MICRON TECHNOLOGY N/A 

CA IIB MPR ASIC A/D CMOS 
D/A 

Target Wafer Sq. In. Clean 
Date Mln. Start Start Room 

Fab Prod. Line- Waf. Capacity Capacity (Square 
Typo Begins width Size (4 wks.) (4 wks.) Feet) 

F / / 0.80 6 0 D 

r 04/01/92 1.50 e 18,000 492,866 28,000 

SAN ANTONIO TX FAB 12 1Mb SRAM CMOS BICMOS P / / 0.80 6 12,800 350,483 17,500 

TX DHOS 5.1 16Hb DRAM CMOS 

PORTLAND OR N/A 4Mb DRAM 
SRAH HPO 
ASIC 

TX MODULE D ARRAYS CBIC CMOS H3 
SRAH HPO E2 

P 06/01/92 0.80 e 16,000 777,927 25,000 

/ / 0.80 « 17,000 465,485 40,000 

P 11/01/92 0.60 6 6,400 175,241 7,000 

TX PHASE 2 16Mb DRAM 
4Hb SRAM 
CBIC 

CMOS BICHOS 7 / / 0.60 B 

CORVALLIS OR N/A ASIC N/A / / 0.00 6 0 20,000 

OR FAB 10 586 HPO CMOS 

H/A FAB 4 4Hb DRAM CMOS 

» / / 0.00 B 21,250 1,033,185 35,000 

P 02/01/93 0.80 0 

MITEL S/C BROMONT, QUEBEC CN FAB 2 TELECOM A/D CMOS / / 1.00 € 9,000 246,433 12,000 
(Continued) 



Table 2 (Continued) 
North American Future Pilot and Production Fab LlnefS 
Planned Facilities Going Into Production by Year 

CompAny C i t y 

I-* 

i 
-s 
s 

Froduotlon Begins: 1994 
AMD 

i 
rs 
o. 

INTEL 

LSI LOeiC 

MATSUSHITA 

MOTOROLA 

•(Ofe 

Fab 
^t. Vvim Produata 

D/X 

TX MMST ASIC 

TX FAB 25 N/A 

CYPRESS S/C TEXAS INC. ROtlNDROCK TX FAB 4 N/A 

RIO RANCHO NH FAB 9.4 N/A 

MILPITAS CA N/A ASIC 

FORT WORTH TX N/A N/A 

OAK HILL TX N/A N/A 

Proceaa 
Technology 

N/A 

CMOS 

Target Wafer Sg. In. Clean 
Date Min. Start Start Room 

Fab Prod. Line- Wa£. Capacity Capaoity (Square 
Type Begins width Size (4 wks.) (4 wka.) Feet) 

P / / O.SO 6 800 21,905 

F / / 0.80 8 15,000 729,307 

y / / 0.55 6 8,000 219,052 

F / / 0.70 8 17,000 826,548 25,000 

BICMOS CMOS F / / 0.50 0 

N/A 

N/A 

TDALATIN OR N/A ASIC ORAM N/A 

TX DMOS 5.2 16Mb DRAM CMOS 

F / / 0.00 0 

F 06/01/94 0.60 B 15,000 729,307 

F / / 0.00 e 15,000 729,307 

F / / 0.00 a 16,000 777,927 25,000 

Production Begins; 1995 
CRYSTAL S/C AOSTIN TX N/A LIN A/D D/A MOS / / 1.20 0 0 0 

(Continued) 



Table 2 (Continued) 
Nortli American Future Pilot and Production Fab Lines 
Planned Facilities Going Into Production by Year 

Company City 
Fab 

St> Ksnw Products 
Process 
Technology 

Target Wafer Sq. In. Clean 
Date Mln. Start Start Room 

Fab Prod. Line- Waf. Capacity Capacity (Square 
Type Begins width Size (4 wks.) (4 wks.) Feet) 

® 
>-* 

HAXIH INTEGRATED PROD. SDNNXVALE CA N/A OF AMPS A/0 BIP CMOS 
D/A 

^ Production Begins: 1996 
S NEC HILLSBORO 

I 
B SONY 

3 

"* Production Begins: 1997 
% HATSOSHITA FORT WORTH 

Source: Dataquest (March 1991) 

t 

OR PHASE 3 16Mb DRAM CMOS 

SAN ANTONIO TX N/A SRAM 

TX N/A Itjfli. H/& 

P / / 2 .00 0 

PAt / / 0.60 e 20,000 972,409 90,000 

F / / 0.60 

E / / 0.00 0 

I 
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chapter 1 

Introduction to the Silicon Wafer 
Market 

Introductioii 

Dataquesfs Semiconduaor Equipment, 
Manufacturing, and Materials service tracks the 
silicon wafer industry by examining the mer
chant silicon and epitaxial wafer market, cap
tive silicon production, wafer price trends, and 
silicon square-inch consumption. 

The information in this document is focused 
on the silicon and epitaxial wafers used in the 
manufacturing of integrated circuits. 

Definitions and Conventions 

The calendar year sales of merchant silicon 
and epitaxial wafer suppliers are estimated 
in U.S. dollars and converted to millions of 
square inches using an average selling price 
for each region. Currency fluctuations over the 
last several years affects the dollar value of 
wafer sales of Japanese and European compa
nies. Dataquest uses average exchange rates 
supplied by the International Monetary Fund 
(IMF) to convert from local currency to 
U.S. dollars. The average exchange rates for 
the Japanese yen and German deutsche mark 
for 1985 through 1990 are shown in Table 1. 

Please note the convention that the regional 
designation "United States" includes Canadian 
semiconductor manufacturing activities. 

wafers and silicon epitaxial wafers. Silicon 
wafers include prime, test, and monitor wafers 
grown by both Czochralski and float zone 
methods. In the silicon database, Dataquest 
does not include sales of polysilicon, single-
crystal silicon ingots (vmless noted), silicon 
materials used in solar applications, or com-
poimd semiconductor material substrates such 
as gallium arsenide. 

Silicon Producers 
Companies that produce silicon and epitaxial 
wafers are defined as either merchant silicon 
companies or captive silicon producers. Mer
chant silicon companies are suppliers such as 
Shin-Etsu Handotai (SEH) of Japan and-Wacker 
of Germany. 

Silicon also is produced, to a lesser extent, 
by both merchant and captive semiconductor 
manufacturers. These semiconductor manufac
turers collectively are referred to as captive 
silicon producers because they grow single-
oystal silicon to produce wafers for their 
own internal consumption. Examples of cap
tive producers with significant internal silicon 
production include Motorola and Texas Instru
ments in the United States and Hitachi in 
Japan. 

Silicon Products 
The merchant silicon wafer market is catego
rized into two product segments—silicon 

Table 1.1 
Japanese and German Exchange Rates 

1985 1986 1987 1988 1989 1990 
238 167 144 128 138 144 

2.94 2.17 1.80 1.78 1.88 1.62 

Yen/Dollar 
Deutsche Marie/ 

Dollar 
Source: IMF 

Merchant or Captive? 

Some captive silicon producers have sold small 
amounts of materials on the merchant silicon 
market. These producers have sold wafers to 
ensure that internal production methods con
tinue to produce material of competitive qual
ity and cost. Dataquest estimates that merchant 
sales for these companies historically have 
represented a small percentage of their total 
captive silicon production, and thus these com
panies are identified as captive rather than 
merchant silicon producers. 

1-1 



1-2 The Silicon ^fafer Market Chapter 1 

Dataquest identifies Toshiba Ceramics, a sub
sidiary of Toshiba Corporation, as a merchant 
silicon company even though a substantial 
amoimt of its silicon production is consumed 
by its semiconductor parent. However, because 
Toshiba Ceramics is actively marketing its 
material on the merchant market, Toshiba Cer
amics is considered a merchant rather than a 
captive silicon producer. Toshiba Corporation is 
considered a customer of Toshiba Ceramics. 

Merchant Silicon and Epitaxial 
Wafer Suppliers 
Table 2 contains a list of merchant silicon 
manufacturers that were active in the w^orld-
wide market in 1990. This table, organized by 
region of corporate ownership, summarizes 
whether a company offers silicon and/or 
epitaxial wafers. 

i 

Table 2 
Worldwide Merchant Silicon and Epitaxial Companies, 1990 

Silicon Wafers Epitaxial Wafers 

U.S. Companies 
Crysteco Inc. 
Epitaxy Inc. 
General Instiumem 

Power Semiconductor Division 
M/A-COM Semiconductor Products 
Pensilco 
Recticon (closed 1991) 
Spire Corporation 
Virginia Semiconductor 

Japanese Companies 
Kawasaki Steel 

Kawatec 
Komatsu Electronic Metals 
MitsuUshi Material 

Japan Silicon 
S&tec Corporation 

Nittetsu Denshi 
Osaka Titanium Company 

Cincinnati Semiconductor 
U.S. Semiconductor 

Shin-Etsu Handotai 
Showa Denko 
Toshiba Ceramics 

European Companies 
Httls 

MEMC Electronic Materials 
Okmetic 
Siltronix SA 
Topsil Semiconductor Materials A/S 
Wacker 

Rest of Worid Companies 
Korea 

Posco-Htlls 
Oriental Electronic Metals 
Lucky Advanced Materials Inc. 

Taiwan 
Hernies Epitaxy 
Sino-America 
Tatung Company 

X 
X 

X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

•X 

X 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

Source: Dat»qi»e$t Quiy 19913 
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chapter 2 

Forecast of Silicon and Epitaxial 
Wafers 

The tables in this chapter are organized as follows: 

• Table 2.1—^Forecast of Silicon and Epitaxial Wafer Consumption, 1990-1995 
- Includes consumption of merchant and captive silicon. 
- Products include prime, test, monitor, and epitaxial wafers. 

• Table 2.2—^Forecast of Merchant Epitaxial Wafer Consimiption, 1990-1995 
- Does not include captive epitaxial wafer consumption. 

M 



2-2 The Silicon Wafer Market Chapter 2 

Table 2.1 
Forecast of Silicon and Epltasdal Wafer Consumption by R^on , 1990-1995 
(Millions of Square Inches) 

United States 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Padfic-ROW 

Percent Growth 

Total 

1990 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2,037 

1991 

687 
6.0 

1,102 

8.4 

224 

-1.4 

168 

16.1 

2,181 

1992 

731 
6.4 

1,230 

11.6 

244 

8.9 
196 

16.7 

2,401 

1993 

807 
10.4 

1,389 

12.9 

272 

11.5 

231 

17.9 

2,699 

1994 

894 

10.8 

1,498 

7.8 

312 

14.7 

271 

17.3 

2,975 

1995 
921 

3.0 

1,572 

4.9 

343 

9.9 

295 

8.9 

3,131 
Note: Some columns do not add to tocals shown because of rounding. 
Sounx: Dataquest Ouly 1991) 

Table 2.2 
Forecast of Merchant Epitaxial Wafer Consumption, 1990-1995 
(Millions of Square Inches) 

R e s ^ n 

United States 

Japan 

Europe 

Asia/Paciflc-ROW 

Total 

1990 

m 
93 

19 

5 

214 

1991 

105 

97 

18 

6 

225 

1992 

117 

104 

18 

7 

247 

1993 

133 
116 

20 

9 

277 

1994 

137 

114 

23 
10 

283 

1995 
138 

114 

24 

11 

287 
Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest 0«ly 1991) 
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Chapter 3 

Historical Unit Data in Millions of 
Square Inches 

The tables in this chapter are organized as follows: 

• Table 3.1—^Merchant SUicon and Epitaxial Wafer Consumption, 1985-1990 
- Merchant silicon includes prime, test, and monitor wafers. 
- Merchant epitaxial wafers 
- Total merchant 

• Table 3.2—Captive Silicon Wafer Consumption, 1985-1990 
- By company and region 

• Table 3-3—^Merchant and Captive Silicon Wafer Consumption, 1985-1990 
• Table 3.4—Asia/l>acific-ROW Silicon Wafer Consumption, 1987-1990 

3-1 



3-2 The Silicon Wafer Market Chapter 3 

Table 3.1 
Merchant Silicon and Epitaxial Wafer Consumption, 1985-1990 
(Millions of Square Inches) 

Merchant Silicon Wafers 

United States 

Japan 

Europe 

Asia/tacific-ROW 

Total 

Merchant Epitaxial Wafers 

United States 

Japan 

Europe 

Asia/Pacific-ROW 

Total 

Total Merchant Wafers 

United States 

Japan 
Europe 

Asia/Pacific-ROW 

Total 

1985 

281 

515 

134 

41 

972 

25 

49 

6 

2 

82 

307 

564 

140 

43 

1,054 

1986 

296 

548 

138 

62 

1,044 

. 

29 

65 

9 

2 

104 

324 

613 

147 

64 

1,148 

1987 

325 

565 

155 

67 

1,112 

42 

71 

12 

3 

127 

367 

636 

166 

70 

1,238 

1988 

404 

(i(£ 

174 

80 

1,324 

56 
75 

15 

4 

150 

459 

741 

189 

84 

1,474 

1989 

418 

803 

209 

109 

1,540 

82 

83 

18 

5 

187 

500 

886 

226 

114 

1,727 

1990 

471 

878 

200 

140 

1,690 

97 

93 

19 

5 

214 

568 

971 

219 

145 

1,903 
Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest Quly 1991) 

©1991 Dataquest Incorporated July-Reproduction Prohibited 



Chapter 3 Historical Unit Data In Millions of Square Inches 3-3 

Table 3.2 
Captive Silicon Wafer Consumption, 1985-1990 
(Millions of Square Inches) 

Total Captive Silicon Production 

AT&T 

Delco 

Fairchild 

Hitachi 

IBM 

Motorola 

Philips 

Texas Instruments 

Total—Worldwide 

Regional Consumption of Captive 
Silicon Production 

United States 

AT&T 

Delco 

Fairchild 

IBM 

Motorola 

Texas Instruments 

Total—United States 

Japan 

Hitachi 

Texas Instruments 

Total—Japan 

Europe 

Philips 

Texas Instruments 

Total—^Europe 

1985 

15 

3 

3 
18 

18 

15 

6 

45 

123 

15 

3 

3 

18 

15 

37 

91 

18 

6 

24 

6 

2 

8 

1986 

15 
1 

0 

18 

18 

15 

5 
46 

118 

15 

1 

0 

18 

15 

32 

81 

18 

11 

29 

5 

3 
8 

1987 

17 

0 

0 

18 

18 

15 
2 

45 

115 

17 

0 

0 

18 

15 

25 

75 

18 

16 

34 

2 

4 

6 

1988 

18 

0 

0 

18 

20 

18 

2 

54 

130 

18 

0 

0 

20 

18 

31 

87 

18 

18 

36 

2 

5 

7 

1989 

18 

0 

0 

18 

12 

18 

0 

58 

124 

18 

0 

0 

12 

18 

34 

82 

18 

19 

37 

0 

5 

5 

1990 

25 

0 

0 

18 

0 

20 

0 

71 

134 

22 

0 

0 

0 

20 

38 

* 80 

18 

28 

46 

0 

5 

5 
Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest (July 1991) 
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The SQicon Wafer Market Chapter 3 

Table 3.3 
Merchant and Captive Silicon Wafer Consumption, 1985-1990 
CMillions of Square Inches) 

Merchant Silicon 

United States 

Japan 

Europe 

Asia/Pacific-ROW 

Total 

Captive Silicon 

United States 

Japan 

Europe 

Asia/Padfic-ROW 

Total 

Merchant and Captive Silicon 

United States 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Padfic-ROW 

Percent Growth 

Total 

1985 

307 

564 

140 

43 

1,054 

91 

24 

8 

0 

123 

398 

588 

148 

43 

1,177 

1986 

324 

613 

147 

64 

1,148 

81 

29 

8 

0 

118 

405 

1.9 

642 

9.1 

155 

4.6 

64 

47.9 

1,266 

1987 

367 

636 

166 

70 

1,239 

75 

34 

6 

0 

115 

442 

8.9 

670 

4.4 

172 

10.9 

70 

9.3 

1,354 

1988 

459 

741 

189 

84 

1,474 

87 

36 

7 

0 

130 

546 

23.7 

777 

16.0 

196 

14.0 

84 

20.6 

1,604 

1989 

500 

886 

226 

114 

1,727 

82 

37 

5 

0 

124 

582 

6.5 

923 

18.8 

231 

17.8 

114 

35.9 

1,851 

1990 

568 

971 

219 

145 

1,903 

80 

^ 

8 

0 

134 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2,037 
Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest (July 1991) 

Table 3.4 
Asia/Padfic-ROW Silicon Wafer Consumption 
(Millions of Square Inches) 

Region 1987 1988 1989 1990 

SUicon Wafers 

Korea 

Taiwan 

ROW 

Epitaxial Wafers 

Korea 

Taiwan 

ROW 

Total 

67 

46 

18 

3 

3.0 

2.7 

0.3 

0 

70 

80 

55 

22 

3 

4.0 

3-3 

0.6 

0.1 

84 

109 

68 

29 

12 

5.0 

4.2 

0.7 

0.1 

114 

140 

81 

37 

22 

5.4 

4.4 

0.8 

0.2 

145 
Source: Dauquest Ouly 1991) 
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Chapter 4 

Regional Wafer Size Distribution by 
Diameter 

The tables in this chapter are oiganized as follows: 

• Table 4.1—^Worldwide Wafer Size Distribution by Diameter 
- Historical (1985-1990) and forecast (1991-1995) 

• Table 4.2—^U.S. Wafer Size Distribution by Diameter 
- Historical (1985-1990) and forecast (1991-1995) 

• Table 4.3—Japanese Wafer Size Distribution by Diameter 
Historical (1985-1990) and forecast (1991-1995) 

• Table AA—European Wafer Size Distribution by Diameter 
Historical (1985-1990) and forecast (1991-1995) 

• Table 4.5—Asia/Padfic-ROW Wafer Size Distribution by Diameter 
Historical (1985-1990) and forecast (1991-1995) 

4-1 



Table 4.1 
Worldwide Wafer Size Distribution by Diameter 

Size 

Percentage of Square Inches 

1985 1986 1987 1988 1989 1990 1991 1992 

F 

« 

a 

a 

I 
'c-

I 

I 

2" 

5" 

lOOmm 

125nim 

150mm 

200mm 

Total 

Total—MUlions of 
Square Inches 

0.9 
7.2 

42.9 

38.3 

10.7 

0 

00.0 

0.8 

6.0 

35.4 

41.9 

15.8 

0 

100.0 

0.5 

3.5 

30.1 

45.1 

20.5 

0.3 

100.0 

0.4 

3.0 

28.0 

43.4 

24.4 

0.8 

100.0 

0.2 

3.2 

26.0 

40.2 

28.8 

1.5 

100.0 

0.2 

2.8 

23.3 

37.8 

33.5 

2.3 

100.0 

0.2 

2.4 

20.5 

35.0 

38.3 

3.6 

100.0 

0.1 

2.0 

18.5 

31.8 

41.9 

5.6 

100.0 

1,177 1,266 1,353 1,604 1,851 2,037 2,181 2,401 

Size 

Millions of Wafer Starts 

1985 1986 1987 1988 1989 1990 1991 

F 

1992 

2" 

3" 

100mm 

125mm 

150inm 

200mm 

Total \ ^ e t s (NO 

Average Wafer 

Diameter (") 

3.4 

12.0 

41.5 

23.7 

4.6 

0 

85.2 

3-4 

10.8 

36.8 

27.9 

7.3 

0 

86.2 

2.3 

6.7 

33.5 

32.1 

10.1 

0.1 

84.8 

2.3 

6.9 

36.9 

36.6 

14.3 

0.3 

97.1 

1.4 

8.5 

39.6 

39.1 

19.5 

0.6 

108.6 

1.3 

8.2 

39.0 

40.5 

24.9 

1.0 

115.0 

1.2 

7.5 

36.7 

40.1 

30.5 

1.6 

117.6 

1.0 

6.7 

36.5 

40.2 

36.8 

2.8 

123.9 

4.2 4.3 4,5 4.6 4.7 4.8 AS 5.0 
Note; Some cdumn^ do not sd6 to touli xbown because of raundlrtg. 
Source; Dalaqueal Quly 199D 



Table 4.2 
United States Witter Size Distribution by Diameter 

Sim 

Percentage of Square Inches 

1985 1986 t»8y 1 ^ 8 1989 1990 1991 1992 

Fo 

2" 

3" 

100mm 

125mm 

150mra 

200mm 

Total 

Total—Millions of 
Square Inches 

0.5 

6.8 

55.3 

29.9 

7.5 

0 

100.0 

398 

0.4 

5.9 

44.9 

33.9 

14.9 

0 

100.0 

405 

0.1 

3.3 

36.3 

40.1 

19.4 

0.7 

100.0 

442 

0.1 

2.2 

33.4 

41.9 

20.7 

1.7 

100.0 

546 

0.1 

2.0 

31.5 

36.7 

26.3 

3.4 

100.0 

582 

0.1 

1.8 

28.8 

35.4 

28.7 

5.3 

100.0 

648 

0.1 

1.5 

26.8 

32.5 

31.9 

7.2 

100.0 

687 

0.1 

1.3 

26.3 

28.4 

34.9 

9.0 

100.0 

731 

Millions of Wafer Starts 

SIxc 

2" 

3" 

lOOmm 

125mm 

150mm 

200mm 

Total Wafers CM) 

Average Wafer 

Diameter C") 

1985 1986 1987 

0.6 

3.8 

18.1 

6.3 

1.1 

0 

29.9 

4.1 

0.5 

3.4 

15.0 

7.2 

2.2 

0 

28.3 

4.3 
;1ktt: Some columiM do not adil to tetdsjiuMn) because ofomunding. 

Dattquert Qviy lS9t> 

0.1 

2.1 

13.2 

9.3 

3.1 

0.1 

27.9 

4,5 

1988 

0.2 

1.7 

15.0 

12.0 

4.1 

0.2 

33.2 

4.6 

1989 

0.1 

1.6 

15.1 

11.2 

5.6 

0.4 

34,1 

4.7 

1990 

0.1 

1.6 

15.3 

12.1 

6.8 

0.7 

36.7 

4.7 

1991 

0.1 

1.5 

15.1 

11.7 

8.0 

1.0 

37.5 

4.8 

Fo 

1992 

0.1 

1.3 

15.8 

10.9 

9.3 

1.4 

38.8 

4.9 



Table 4.3 
Japanese Wafer Size Distribution by Diameter 

Percentile of Square Inches 

Size 1985 1986 1987 1988 1989 1990 1991 1992 

F 

S 

t 

2" 

3' 

100mm 

125nim 

150mm 

200mm 

Total 

Total—Millions rf 
Square Inches 

0.5 

6.8 

31.0 

47.4 

14.3 

0 

100.0 

588 

0.4 

5.9 

25.0 

51.0 

17.7 

0 

100.0 

642 

0.2 

2.8 

22.4 

53.0 

21.5 

0.1 

100.0 

670 

0.1 

2.8 

21.4 

48.1 

27.4 

0.2 

100.0 

777 

0.1 

2.6 

20.2 

46.5 

30.3 

0.3 

100.0 

0.1 

2.3 

17.9 

42.9 

36.4 

0.5 

100.0 

01 

2.0 

15.6 

39.3 

41.6 

1.5 

100.0 

923 1,017 1,102 

0 

1.7 

13.2 

35.7 

45.3 
4.1 

100.0 

1,230 

Millions of Wafer Starts 

I 
I 
a s 
t) I 
g a 

size 1985 1986 1987 1988 1989 1990 1991 1992 

Fo 

2" 

3" 

100mm 

125mm 

15Ctaim 

200mm 

Total Wafers (M) 

Average Wafer 

Diameter (°) 

0.9 

5.7 

15.0 

14.7 

3.1 

0 

39.3 

4.4 

0.8 

5.4 

13.2 

17.2 

4.1 

0 

40.7 

4,5 

0.4 

2.7 

12.3 

18.7 

5.3 

0 

39.4 

4,7 

0.2 

3.1 

13.7 

19.7 

7.8 

0 

44.5 

47 

0.3 

3.3 

15.3 

22.6 

10.2 

0.1 

51.8 

4,8 

0.2 

3.3 

14,9 

22,9 

13,5 

0,1 

55,0 

4.9 

02 

3.1 

14.1 

22.8 

16.7 

0 3 

57.2 

5,0 

0.1 

2.9 

13.4 

23.1 

20.4 

1.0 

60.9 

5.1 
Mote: Some columns do nut add (o totals ^onm because of rouiKlIng, 
Source: Dataquest <fuly 1991) 



Table 4.4 
European Wafer Size Distribution by Diameter 

Size 

Percentage of Square Inches 

1985 1986 1987 1988 1989 1990 1991 1992 

Fo 

2" 

3" 

lOOmtn 

125tiim 

150mm 

200mni 

Total 

Total-*iillions of 
Square Inches 

1.0 

10.0 

60.0 

25.0 

4.0 

0 

100.0 

148 

0.5 

6.8 

55.3 

29.9 

7.5 

0 

100.0 

155 

0.4 

5.9 

44.9 

33.9 

14.9 

0 

100.0 

172 

0.4 

5.0 

40.1 

34.3 

19.5 

0.7 

100.0 

196 

0.4 

4.3 

35.9 

33.0 

24.4 

2.1 

100.0 

231 

0.3 

3.7 

32.5 

31.9 

28.3 

3.3 
100.0 

227 

0.3 

3.1 

29.1 

30.8 

32.3 

4.4 

100.0 

224 

0.3 

2.5 

25.7 

29.7 

36.2 

5.6 

100.0 

244 

1 

Size 

Millions of Wafer Starts 

1985 1986 1987 1988 1989 1990 1991 1992 

For 

2" 

3" 

lOOoim 

125mm 

150mm 

200mm 

Total "W^ers (M) 
Average Wafer 

Diameter C") 

0.5 

2.1 

7.3 

2.0 

0.2 

0 

12.1 

0.2 

1.5 

7 1 

2.4 

0.4 

0 

117 

4.1 

0.2 

1.4 

6.3 

3.1 

0.9 

0 

12.0 

4.3 

0.3 

1.4 

6.5 

3.5 

1.4 

0 

13.1 

AA 

0.3 

1.4 

6.8 

4.0 

2.1 

0.1 

14.7 

4.5 

0.2 

1.2 

6.1 

3.8 

2.3 

0.2 

13.8 

4.6 

0.2 

1.0 

5.4 

3.6 

2.6 

0.2 

13.0 

47 

0.2 

0.8 

5.2 

3.8 

3.2 

0.3 

13.5 

4.8 
Mate: Some coJumns do not add to 
5(]uic«: I>aiiiqu(st Qui/ 1991) 

^Mnmding.. 



Table 4.5 
Asla/Paclfic-ROW Wafer Size Distribution by Diameter 

Size 1985 1986 1987 1988 

Percentage of Square Inches 

1989 1990 1991 1992 

F 

M 

M 

k* 
>9 

1 1 
1 

2' 

3" 

100mm 

125inm 

150mm 

200mm 

Total 

Total—Millions of 
Square Inches 

10.0 

7.0 

33.0 

37.0 

13.0 

0 

100.0 

43 

9.0 

6.0 

31.0 

31.0 

23.0 

0 

100.0 

64 

7.0 

6.0 

28.0 

28.0 

31.0 

0 

100.0 

70 

6.0 

6.0 

25.5 

30.0 

32.5 

0 

100.0 

84 

2.0 

13.0 

25.1 

21.2 

38.7 

0 

100.0 

114 

1.6 

10.5 

22.1 

21.8 

43.2 

0.7 

100.0 

145 

1.2 

8.1 

15.5 

22.4 

51.0 

1.8 

100.0 

168 

0.8 

5.6 

13.7 

23.1 

54.1 

2.7 

100.0 

196 

Size 

Millions of Wafer Starts 

1985 1986 1987 1988 1989 1990 1991 1992 

Fo 

2" 

3" 

100mm 

125inm 

150mm 

200mm 

Total Wafers (M) 

Average Wafer 
Diameter (") 

1.4 

0.4 

1.2 

0.8 

0.2 

0 

4.0 

3.7 

1.8 

0.5 

1.6 

1.0 

0.5 

0 

5.6 

3.8 

1.5 

0.6 

1.6 

1.0 

0.8 

0 

5.5 

4.0 

1.6 

0.7 

1.8 

1.3 

1.0 

0 

6.4 

4.1 

0.7 

2.1 

2.3 

1.3 

1.6 

0 

8.0 

4.2 

0.7 

2.2 

2.6 

1.7 

2.3 

0 

9.5 

4,4 

0.6 

1.9 

2.1 

2.0 

3.1 

0.1 

9.9 

4.7 

0.5 

1.6 

2.2 

2.4 

3.9 

0.1 

10.6 

4.8 
Hote; Some columns do not add to locab ihtma because oF touadlng. 
Source: Dataquest 0uly 1991!) 



chapter 5 

Historical Revenue Data by Company 

The tables in this chapter are organized as follows: 

• Table 5.1—^Worldwide Merchant Silicon and Epitaxial Sales by Company, 1985-1990 
- Revenue include prime, test, monitor, and epitaxial wafers 

• Table 5.2—Worldwide Silicon and Epitaxial Sales by Company, 1990 
- Prime, test, and monitor wafers 
- Epitaxial wafers 

• Table 5.3—^U.S. Silicon and Epitaxial Sales by Company, 1990 
- Prime, test, and monitor wafers 
- Epitaxial wafers 

• Table 5.4—-Japanese Silicon and Epitaxial Sales by Company, 1990 
- Prime, test, and monitor wafers 
- Epitaxial -vwifers 

• Table 5.5—European Silicon and Epitaxial Sales by Company, 1990 
- Prime, test, and monitor wafers 
- Epitaxial wafers 

• Table 5.6—Asia/Padfic-ROW Silicon and Epitaxial Sales by Company, 1990 
- Prime, test, and monitor wafers 
- Epitaxial w âfers 

5-1 



5-2 The S01con Wafer Market Chapter 5 

Table 5.1 
Worldwide Mercbant Silicon and Epitaxial Sales by Company, 1985 to 1990 
O^Iillloas of Dollars) 

Company 

U.S.-Based Companies 

Cincinnati Milacron 

Ciysteco 

Epitaxy Inc. 

Monsanto 

NBK Corporation 

Recticon 

Siltec 

UniSil Corp. 

U.S. Semiconduaor 

Other U.S. Companies 

Total 

Japan-Based Companies 

Kawasaki Steel, NBK Corp. 

Komatsu Electronic Metals 

Mitsubishi Metal Corp. 

Osaka Titanium Company* 

Shin-Etsu Handotai 

Toshiba Ceramics 

Other Japanese Companies 

Total 

Europe-Based Companies 

DNS ElectFonic Materials 

Hals 

Topsil 

Wacker 

Other European Companies 

Total 

Asia/Pacific-ROW-Based Companies 

Korsil' 

Lucky Advanced Materials 

Other Asia/Padfic-ROW Companies 

Total 

Total Sales—Worldwide 

1985 

42.1 

8.5 

6.0 

137.0 

7.0 

4.7 

24.8 

-

3.0 

16.8 

249.9 

-

113.8 

123.2 

132.3 

298.9 

35.1 

0 

703.3 

43.0 

-

8.7 

160.4 

2.0 

214.1 

0 

0 

0.5 

0.5 

1,167.8 

1986 

37.9 

8.5 

6.2 

154.0 

-

6.0 

21.3 

4.0 

14.0 

251.9 

7.1 

168.5 

195.0 

197.6 

408.0 

6l.O 

0 

1,037.2 

53.0 

-

8.5 

162.1 

3.0 

226.6 

0 

0 

1.3 

1.3 

1,517.0 

1987 

34.0 

9.5 

7.0 

185.0 

-

4.5 

-

-

-

12.4 

252.4 

7.0 

197.3 

241.3 

235.5 

452.1 

78.9 

11.4 

1,223.5 

63.0 

-

9.0 

177.0 

3.0 

252.0 

5.0 

0.7 

2.2 

7.9 

1,735.8 

1988 

30.2 

11.0 

7.5 

254.0 

-

5.5 

-

-

-

11.2 

319.4 

11.0 

256.9 

300.2 

281.6 

567.3 

94.5 

23.8 

1,535.3 

74.5 

-

10.5 

253.8 

1.9 

340.7 

25.0 

7.6 

3.3 

35.9 

2,231.3 

1989 

-

11.6 

9.6 

-

-

7.0 

-

8.5 

-

11.9 

48.6 

8.0 

254.2 

303.4 

317.4 

645.3 

112.0 

31.3 

1,671.6 

-

358.5 

13.1 

312.8 

6.4 

690.8 

15.0 

14.5 

4.3 

33.8 

2,444.8 

1990 

-

14.0 

10.7 

-

-

8.0 

-

12.5 

-

14.6 

57.3 

11.0 

279.0 

317.4 

346.0 

696.1 

129.7 

42.2 

1,821.4 

-

403.7 

15.5 

338.6 

6.4 

764.2 

0 

26.2 

13.0 

39.2 

2,684.6 
'Includes U.S. Semiconductor sales from 1987, Cincinnati Semiconductor from 1989. 
ICorsi] ended operations in May 1989-
Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest (July 1991) 

©1991 Dataquest Incoiporated July—Reproduction Prohibited 



Chapter 9 Qtetorlcal Revenue Data by Company 5-3 

Table 5.2 
Worldwide Silicon and Epitaxial Sales by Company, 1990 
(Millions of Dollars) 

Company 

U.S.-Based Comp>aaies 

Crysteco 

Epitaxy Inc. 

Recdcon 

UniSil Corp. 

Other U.S. Companies 

Total 

Japan-Based Companies 

Kawasaki Steel, NBK Corp. 

Komatsu Electronic Metals 

Mitsubishi Metal Corp. 

Japan Silicon 

Siltec 

Osaka Titanium Company* 

Shin-Etsu Handotai 

Toshiba Ceramics 

Other Japanese Companies 

Total 

Europ>e-Based Companies 

Htils 

Topsil 

Wacker 

Other European Companies 

Total 

Asia/Pacific-ROW-Based 
Companies 

Lucky Advanced Materials 

Other Asia/Pacific-ROW 
Companies 

Total 

Total Sales—Worldwide 

Silicon Wafers 

Sales 

14.0 

0 

8.0 

12.5 

6.1 

38.1 

10.7 

225.2 

227.2 

180.2 

47.0 

269.5 

504.5 

80.8 

42.2 

1,360.1 

313.7 

15.5 

220.3 

6.4 

555.9 

26.2 

10.0 

36.2 

1,992.8 

Share (%) 

0.7 

0 

0.4 

0.5 

0.3 

1.9 

0.5 

11.3 

11.4 

-

-

13.5 

25.3 

4.1 

2.1 

68.3 

15.8 

0.8 

11.1 

0.3 

27.9 

1.3 

0.5 

1.8 

100.0 

Epitaxial Wafers 

Sales 

0 

10.7 

0 

0 

8.5 

19.2 

0.3 

53.8 

90.2 

83.2 

7.0 

76.5 

191.6 

48.9 

0 

461.3 

90.0 

0 

118.3 

0 

208.3 

0 

3.0 

3.0 

691.8 

Share (%) 

0 

1.5 

0 

0 

1.2 

2.8 

0 

7.8 

13.0 

-

-

11.1 

27.7 

7.1 

0 

66.7 

13.0 

0 

17.1 

0 

30.1 

0 

0.4 

0.4 

100.0 

Sales 

14.0 

10.7 

8.0 

12.5 

14.6 

57.3 

11.0 

279.0 

317.4 

263.4 

54.0 

346.0 

696.1 

129.7 

42.2 

1,821.4 

403.7 

15.5 

338.6 

6.4 

764.2 

26.2 

13.0 

39.2 

2,684.6 

Total 

Share (%) 

0.5 

0.4 

0.3 

0.4 

0.5 

2.1 

0.4 

10.4 

11.8 

-

-

12.9 

26.0 

4.8 

1.6 

67.9 

15.1 

0.6 

12.6 

0.2 

28.5 

1.0 

0.5 

1.5 

100.0 
'Indudes 13S. Scmiccjnductar ind Qndmud Semiconduclor sales 
Source: Dataquest Qviy 1991) 

©1991 Dataquest Incorporated July—Reproduction Prohibited 
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Table 5.3 
U.S. Silicon and Epitaadal Sales by Company, 199O 
(Millions of Dollars) 

Company 

U.S.-Based Compaiues 

Crysteco 

Epitaxy Inc. 

Recticon 

UniSa Corp. 

Other U.S. Companies 

Total 

Japan-Based Companies 

Kawasaki Steel, NBK Corp. 

Komatsu Electronic Metals 

Mitsubishi Metal Coip. 

Japan Silicon 

Siltec 

Osaka Titanium Company* 

Shin-Etsu Handotai 

Toshiba Ceramics 

Other Japanese Companies 

Total 

Europe-Based Companies 

HQls 

Topsil 

Wacker 

Other European Companies 

Total 

Asia/PacJfic-ROW-Based 
Companies 

Lucky Advanced Materials 

Other Asia/Pacific-ROW 
Companies 

Total 

Total Sales—United States 

Silicon Wafers 

Sales 

12.8 

0 

8.0 

12.5 

5.7 

36.5 

5.4 

5.6 

47.8 

0.8 

47.0 

18.0 

86.7 

0 

0 

163.5 

137.0 

2.8 

90.0 

0 

229.8 

0.5 

0 

0.5 

432.8 

Share (%) 

3.0 

0 

1.9 

2.3 

1.3 

8.5 

1.3 

1.3 

11.1 

-

-

4.2 

20.1 

0 

0 

38.0 

31.8 

0.7 

20.9 

0 

53.4 

0.1 

0 

0.1 

100.0 

Epitaxial Wafers 

Sales 

0 

4.7 

0 

0 

7.5 

12.2 

0.3 
1.4 

7.2 

0.2 

7.0 

48.9 

51.8 

0 

0 

109.6 

62.0 

0 

87.0 

0 

149.0 

0 

0 

0 

270.8 

Share (%) 

0 

1.7 

0 

0 

2.8 

4.5 

0.1 

0.5 

2.7 

-

-

18.1 

19.1 

0 

0 

40.5 

22.9 

0 

32.1 

0 

55.0 

0 

0 

0 

100.0 

Sales 

12.8 

4.7 

8.0 

12.5 

13.2 

48.7 

5.7 

7.0 

55.0 

1.0 

54.0 

66.9 

138.5 

0 

0 

273.1 

199.0 

2.8 

177.0 

0 

378.8 

0.5 

0 

0.5 

7CS.6 

Total 

Share (%) 

1.8 

0.7 

1.1 

1.4 

1.9 

6.9 

0.8 

1.0 

7.8 

-

-

9.5 

19.8 

0 

0 

39.0 

28.4 

0.4 

25.2 

0 

54.0 

0.1 

0 

0.1 

100.0 
'Includes U.S. Semiconductor and Ondnnati Semiconductor sales 
Source: E>ataquest Ouly 1991) 

©1991 Dataquest Incorporated July—Beproduction Prohibited 
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Table 5-4 
Japan Silicon and Epitaxial Sales by Company, 1990 
Ofllllons of Dollars) 

Company 

U.S.-Based Companies 

Qysteco 

Epitaxy Inc. 

Recticon 

UniSa Corp. 

Other U.S. Companies 

Total 

Japan-Based Companies 

Kawasaki Steel, NBK Corp. 

Komatsu Electronic Metals 

Mitsubishi Metal Corp. 

Japan Silicon 

Siltec 

Osaka Titanium Company* 

Shin-Etsu Handotai 

Toshiba Ceramics 

Other Japanese Companies 

Total 

Europe-Based Companies 

HOls 

Topsil 

Wacker 

Other European Companies 

Total 

Asia/Paciiic-ROW-Based 
Companies 

Lucky Advanced Materials 

Other Asia/Padfic-ROW 
Companies 

Total 

Total Sales—Japan 

Silicon Wafers 

Sales 

0.6 

0 

0 

0 

0 

0.6 

2.1 

212.6 

176.0 

176.0 

0 

227.0 

390.5 

80.0 

42.2 

1,130.4 

51.5 

6.0 

25.8 

0 

83.3 

0 

0 

0 

1,214.3 

Share (%) 

0 

0 

0 

0 

0 

0 

0.2 

17.5 

14.5 

-

-

18.7 

32.2 

(>.(> 

3.5 

93.1 

4.2 

0.5 

2.1 

0 

6.9 

0 

0 

0 

100.0 

Epitaxial 

Sales 

0 

0 

0 

0 

0 

0 

0 

52.4 

82.0 

82.0 

0 

23.5 

137.0 

47.4 

0 

342.3 

2.9 

0 

4.2 

0 

7.1 

0 

0 

0 

349.4 

Wafers 

Share (%) 

0 

0 

0 

0 

0 

0 

0 

15.0 

23.5 

-

-

6.7 

39.2 

13.6 

0 

98.0 

0.8 

0 

1.2 

0 

2.0 

0 

0 

0 

100.0 

Sales 

0.6 

0 

0 

0 

0 

0.6 

2.1 

265.0 

258.0 

258.0 

0 

250.5 

527.5 

127.4 

42.2 

1,472.7 

54.4 

6.0 

30.0 

0 

90.4 

0 

0 

0 

1,563.7 

Total 

Share C%) 

0 

0 

0 

0 

0 

0 

0.1 

16.9 

16.5 

-

-

16.0 

33.7 

8.1 

2.7 

94.2 
* 

3.5 

0.4 

1.9 

0 

5.8 

0 

0 

0 

100.0 
'Indudes U.S. Semiconductor and Cincinnati Semiconductor sales 
Source: E)ataquest Quly 1991> 

©1991 Dataquest Incorporated July^-Reproduction Prohibited 
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Table 5.5 
Europe Silicon and Epitaxial Sales by Company, 1990 
(Millions of Dollars) 

Company 

U.S.-Based Companies 

Crysteco 

Epitaxy, Inc. 

Recticon 

UniSa Corp. 

Other U.S. Companies 

Total 

Jaftan-Based Companies 

Kawasaki Steel, NBK Corp. 

Komatsu Electronic Metals 

Mitsubishi Metal Corp. 

Japan Silicon 

Siltec 

Osaka Titanium Company* 

Shin-Etsu Handotai' 

Toshiba Ceramics 

Other Japanese Companies 

Total 

Europe-Based Companies 

HOls 

Topsil 

Wacker 

Other European Companies 

Total 

Asia/Padfic-ROW-Based 
Companies 

Lucky Advanced Materials 

Other Asia/Padfic-ROW 
Companies 

Total 

Total Sales—Europe 

Silicon Wafers 

Sales 

0.6 

0 

0 

0 

0.2 

0.8 

0 

7.0 

1.8 

1.8 

0 

22.0 

21.0 

0 

0 

51.8 

72.2 

5.2 

80.0 

5.7 

163.1 

0 

0 

0 

215.7 

Share (%) 

0.3 

0 

0 

0 

0.1 

0.4 

0 

3.2 

0.8 

-

-

10.2 

9.7 

0 

0 

24.0 

33.5 

2.4 

37.1 

2.6 

75.6 

0 

0 

0 

100.0 

Epitaxial Wafers 

Sales 

0 

0.9 
0 

0 

0.7 

1.6 

0 

0 

0.8 

0.8 

0 

2.3 

2.5 

0 

0 

5.6 

24.3 

0 

25.7 

0 

50.0 

0 

0 

0 

57.2 

Share (%) 

0 

1.6 

0 

0 

1.2 

2.8 

0 

0 

1.4 

-

-

4.0 

4.4 

0 

0 

9.8 

42.5 

0 

44.9 

0 

87.4 

0 

0 

0 

100.0 

Sales 

0.6 

0.9 

0 

0 

0.9 

2.4 

0 

7.0 

2.6 

2.6 

0 

24.3 

23.5 

0 

0 

57.4 

96.5 

5.2 

105.7 

5.7 

213.1 

0 

0 

0 

272.9 

Total 

Share (%) 

0.2 

0.3 

0 

0 

0.3 

0.9 

0 

2.6 

1.0 

-

-

8.9 

8.6 

0 

0 

21.0 

35.4 

1.9 

38.7 

2.1 

78.1 

0 

0 

0 

100.0 
Indudes U.S. Semiconduaor and Cincinnati Semiconductor 
Source: Dataquest (July 1991) 

©1991 Dataquest Incorporated July—Reproduction Prohibited 
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Table 5.6 
Asla/Padfic-ROW Silicon and Epitaxial Sales by Company, 1990 
(Millions of Dollars) 

Company 

U.S.-Based Con^anies 

Crysteco 

Epitaxy Inc. 

Recticon 

UniSil Corp. 

Other U.S. Companies 

Total 

Japan-Based Companies 

Kawasaki Steel, NBK Corp. 

Komatsu Electronic Metals 

Mitsubishi Metal Corp. 

Japan Silicon 

Siltec 

Osaka Titanium Company* 

Shin-Etsu HandOtai 

Toshiba Ceramics 

Other Japanese Companies 

Total 

Europe-Based Comp>anies 

HOls 

Topsil 

Wacker 

Other European Companies 

Total 

Asia/Padfic-ROW-Based 
Companies 

Lucky Advanced Materials 

Other Asia/Pacific-ROW 
Companies 

Total 

Total Sales—Rest of 
"World 

Silicon Wafers 

Sales 

0 

0 

0 

0 

0.2 

0.2 

3.2 

0 

1.6 

1.6 

0 

2.5 

6.3 

0.8 

0 

14.4 

53.0 

1.5 

24.5 

0.7 

79.7 

25.7 

10.0 

35.7 

130.0 

Share (%) 

0 

0 

0 

0 

0.2 

0.2 

2.5 

0 

1.2 

-

-

1.9 

4.8 

0.6 

0 

11.1 

40.8 

1.2 

18.8 

0.5 

61.3 

19.8 

7.7 

27.5 

100.0 

Epitaxial Wafers 

Sales 

0 

5.1 

0 

0 

0.3 

5.4 

0 

0 

0.2 

0.2 

0 

1.8 

0.3 

1.5 

0 

3.8 

0.8 

0 

1.4 

0 

2.2 

0 

3.0 

3.0 

14.4 

Share (%) 

0 

35.4 

0 

0 

2.1 

37.5 

0 

0 

1.4 

-

-

12.5 

2.1 

10.4 

0 

26.4 

5.6 

0 

9.7 

0 

15.3 

0 

20.8 

20.8 

100.0 

Sales 

0 

5.1 

0 

0 

0.5 

5.6 

3.2 

0 

1.8 

1.8 

0 

4.3 

6.6 

2.3 

0 

18.2 

53.8 

1.5 

25.9 

0.7 

81.9 

25.7 

13.0 

38.7 

144.4 

Total 

Share (%) 

0 

3.5 

0 

0 

0.3 

3.9 

2.2 

0 

1.2 

-

-

3.0 

4.6 

1.6 

0 

12.6 
• 

37.3 

1.0 

17.9 

0.5 

56.7 

17.8 

9.0 

26.8 

100.0 
'Indudes U.S. Semiconduaor and Cincinnati Semiconductor sales 
Source: Dataquest Qvly 1991) 
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chapter 6 

1990 Average Selling Prices by 
Region 

The table in this chapter is organized as follows: 

• Table 6.1—1990 Regional Average Selling Price (ASP) 
- The silicon wafer prices reflect the ASP for polished C2 wafers. 
- Epitaxial wafer prices can vary considerably, depending on the level of custom specifica

tions and the thickness of the epitaxial layer. 
- The regional ASPs presented reflect a broad distribution in product specifications for each 

wafer size. 

6-1 



6-2 The SOicon Wafer Market 

Table 6.1 
1990 Re^onal A v e r s e Sellli^ Price 
of Silicon and Epitaxial Wafers by Wafer Size 

Chapter 6 

i 
Wafer Diameter 

Wafer Area (Square Inches) 

Per Wafer ($/Wafer) 
CZ Polished Wafers 

North America 

Europe 

Asia/Pacific-ROW 

Japan 

Japan* (¥/Wafer) 

Epitaxial Wafers 

North America 

Europe 

Asia/Padfic-ROW 

Japan 

Japan* (Y/Wafer) 

Per Square Inch ($/SD 
CZ Polished Wafers 

North America 

Europe 

Asia/Padfic-ROW 

Japan 

Japan* (¥/Wafer) 

^itaxial Wafers 

North America 

Europe 

Asia/Padfic-ROW 

Japan 

Japan* C¥/Wafer) 

3-inch 

7.07 

7.25 

8.05 

7.25 

10.66 

1.525 

24.39 

25.01 

25.10 

35.85 

5127 

1.03 

1.14 

1.03 

1.51 

216 

3.45 

3.54 

3.55 

5.07 

725 

100mm 

12.17 

9.98 

11.75 

9.50 

12.62 

1,805 

32.30 

35.07 

34.71 

39.86 

5,700 

0.82 

0.97 

0.78 

1.04 

148 

2.65 

2.88 

2.85 

3.28 

468 

125mm 

19.02 

18.75 

19.03 

17.50 

23.85 

3,410 

51.50 

57.02 

53.87 

69.93 

10,000 

0.99 

1.00 

0.92 

1.25 

179 

2.71 

3.00 

2.83 

3.68 

526 

150mm 

27.39 

31.50 

32.45 

29.12 

42.66 

6,100 

83.25 

88.31 

86.23 

130.23 

18,754 

1.15 

1.18 

1.06 

1.56 

223 

3.04 

3.22 

3.15 

4.79 

685 

200mm 

48.70 

121.05 

123.39 

-

223.78 

32,000 

-̂ : 

-

-

-

-

2.49 

2.53 

-

4.59 

657 

- . • • 

- • 

:_:. 

- • 

-

i 

•US$1 - ¥143 
Soutce: Dataquest Qiitf 1991) 
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chapter 7 

Silicon Wafer Plant Expansions/ 
New Lines 

The table in this chapter is organized as follows: 

• Table 7.1—Silicon Wafer Plant Expansions/New Lines 
- Location 
- Status 
- Wafer diameter 
- Capacity 
- Start date 
- Capital investment 

m 



Table 7.1 
Silicon Wafer Plant £xpanslons/New l ines 

Company Location Status Size 

Capacity 

K/Month Start 
Shin-Etsu Handotai 

t-i 

I 
•s 

I I 

I 
I 
I 

Osaka Titanium 

J- Mitsubishi Mdat 

Kotnatsu flectronic 
Metals 

Toshiba Ceramics 

Shirakawa 
Isobe 
Nagano 
Naoetsu 
Mimasu 
Shirakawa 
Camus Or 
England 

Imari 
Mainville, Ohio 

Yonezawa 
Noda 
Central Research 
Ikuno 
Chitose 

Nagasaki 
Mtyazakl 
Hiiatsuka 
Portland, Oregon 

Yamagata 
Central Research 
Niigata 
Tokuyama 

R&D 
Epi expand 
Production line for 4Mb 
Produaion line for 4Mb 
Polishing line for 4Mb 
8" volume produaion 
8" volume production 
6" volume production 

#3 volume produaion line 
Expand 

Pilot line 
Volume production 
R&D for 4Mb 
R&D for 16Mb 
8" volume produaion 
Epi produaion line 

Volume production line 
R&D 
Technical center 

Expand at Okunl ^ant 
Pilot line 
Volume production line 
Epi expansion 

6" 
6" 
6" 
8" 
8" 
6" 

6", 8" 

8" 
6" 

8" 
8" 

6», 8f 

6" 
8" 
8" 

5" 

30 
10 

200 

300 

5 
250 

20 

200 

1,000 

100 
90 

1990/3 

1991/2 
1991/3 
1991/4 
1992/4 
1991/2 
1991/lQ 

1991/lQ 
1992/lQ 

1990/9 
1990 
1990/4 
1990 

1991/lQ 
1992/4Q 

1992/lQ 

1991/3Q 

1990/9 
1993/1 
1994 



Table 7.1 (Contlraicd) 
Silicon Wafer Plant Expansions/New Lines 

Company Location Status 

I 
I 
<-< 

! 

Kawatec 

Showa D ^ ^ 

Nictetsu 

MEMOHOls 

Posco-Hills 

Oriental Electnmic 
Metals 

Wacker-ChenritrcBiic 

Total 
Source: Ditaquest Quiy 1<>91) 

I 

Santa Clara, 
California 

Chichibu 

Hikari 

St. Peters, MSigSQiirt 

Korea 

Korea 

"Wasserbufg 

First eatpansion 
Second expansion 

Expand 

Expand 

Expand 

Volume pTodufiSxm Itog 

Volume producflon ttfie 

Expansion of epl 

Size 

Capacity 

K/Month Start 

5", 
5", 

6". 

8" 

8" 

6". 

6", 

6" 

6", 8" 
6", 8" 

8" 

8" 

8" 

70 
80 

30 

30 

1990/7 
1992/7 

1990/4Q 

1991 

1991/11 

1992/3 

1992/2 

1990/6 
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^^^B 

^M 
9 
>^i 

^BH 
.̂ ^̂ B 

^ ^ i ^ B 

i 

i 

i 



emiconductor Equipment, 
I Manufacturing, and Materials 
I Forecast 

November 1991 

Market Statistics 

Semiconductor Equipment, Manufacturing, 

and Materials 



Semiconductor Equipment, 
Manufacturing, and Materiais 
Forecast 
November 1991 

Source: 
Dataquest 
Marlcet Statistics 

Dataoyest Semiconductor Equipment, Manufacturing, 
and Materials 



Published by Dataquest Incorporated 

The content of this report represents our interpretation and analysis of information generally available to the public or 
released by knowledgeable individuals in the subject industry, but is not guaranteed as to accuracy or completeness. It does 
not contain material provided to us in confidence by our clients. 

Printed in the United States of America. All rights reserved. No part of this publication may be reproduced, stored in retrieval 
systems, or transmitted, in any form or by any means—mechanical, electronic, photocopying, duplicating, microfilming, 
videotape, or otherwise—without the prior permission of the publisher. 

© 1991 Dataquest Incorporated 
November 1991 



Table of Contents 

This booklet is divided into five major sections. 

Gtapt&i 1 SemiccHi&ctoi Consnniption Foiecast 1-1 

Chq>ter 2 Semuxniductor Production Forecast „ „ 2-1 

Chapter 3 Capital Spending Foiecast 3-1 

Chapter 4 Wafer Fab Equqanent Foiecast 4-1 

Chapter 5 Silicon Wafer Forecast 5-1 

Appendix Exchange Rates „ A-1 



chapter 1 

Semiconductor Consumption Forecast 

Introduction 
This section presents data on the worldwide 
semiconductor market by region. The regional 
semiconductor market, or regional semiconduc
tor consumption, deals with where chips are 
consumed; this contrasts with regional semi
conductor production, which deals with where 
chips are made. The data presented here are 
for the merchant market and do not include 
the value of chips made by captive semicon
ductor manufacturers for internal use. 

Yearly exchange rate variations can have a 
significant effea on the 1985 through 1991 
data in the following tables. For more in
formation about the exchange rates used and 
their effects, please refer to the appendix of 
this booklet. 

Semiconductor Consumption 
Table 1.1 shows the historical regional semi
conductor consxmiption for the years 1985 
through 1990; it also breaks down the mer
chant market by nationality of the merchant 
semiconductor companies. Table 1.2 shows 
forecast semiconductor consumption by region 
for the period from 1990 through 1995. 
Figures 1.1 and 1.2 graphically illustrate the 
data from Tables 1.1 and 1.2. Figure 1.3 
depicts the share of the worldwide market 
by nationality of semiconductor company for 
the period from 1985 through 1990. Figure 1.4 
illustrates worldwide market share by national
ity of producer, covering the years 1985 and 
1990. 

i 4 



1-2 Semiconductor Equipment, Maniifartnfii^ and Materials Forecast—NovemI>er 1991 Cliapter 1 

Table 1.1 
Worldwide Semiconductor Consumption by Region 
Merchant Semiconductor Company in the R^on^-Historical 
(In MiUions of U.S. Dollars) 

North America 

North American Companies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total North American Market 

Japan 

North American Companies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total Japanese Market 

Europe 

North American Companies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total European Market 

Asia/Pacific-ROW 

North American Osmpanies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total Asia/Pacific-ROW Market 

Worldwide 

North American Companies 

Japanese Companies 

European Companies 

Asia/Pacific-ROW Companies 

Total Worldwide Market 

Percent Growth 

1985 

7,380 

1,279 

731 

28 

9,418 

695 

7,387 

60 

7 

8,149 

2,428 

549 

1,806 

12 

4,795 

548 

929 

254 

248 

1,979 

11,051 
10,144 

2,851 

295 

24,341 

-16 

1986 

8,566 

1,434 

751 

93 

10,844 

933 

10,851 

63 

8 

11,855 

2,580 

715 

2,282 

10 

5,587 

730 

1,160 

347 

311 

2,548 

12,809 

14,160 

3,443 

422 

30,834 

27 

1987 

9,671 

2,110 

913 

164 

12,858 

1,249 

13,588 

70 

20 

14,927 

2,845 

900 

2,714 

39 

6,498 

1,165 

1,852 

503 

448 

3,968 

14,930 

18,450 

4,200 

671 

38,251 

24 

1988 

11,146 

3,277 

1,006 

415 

15,844 

1,965 

18,630 

115 

62 

20,772 

3,664 

1,466 

3,196 

165 

8,491 

1,811 

2,569 

600 

772 

5,752 

18,586 

25,942 

4,917 

1,414 

50,859 

33 

1989 

11,715 

4,574 

1,025 

623 

17,937 

2,162 

20,628 

130 

77 

22,997 

4,032 

1,924 

3,562 

237 

9,755 

2,069 

2,683 

726 

1,046 

6,524 

19,978 

29,809 

5,443 

1,983 

57,213 

12 

1990 

11,942 

3,777 

1,074 

593 

17,386 

2,402 

19,825 

164 

117 

22,508 

4,492 

1,814 

4,117 

238 

10,661 

2,701 

2,961 

851 

1,157 

7,670 

21,537 

28,377 

6,206 

2,105 

58,225 

2 

Market 
Share (%) 

1990 

68.7 

21.7 

6.2 

3.4 

100.0 

10.7 

88.1 

.7 

.5 

100.0 

42.1 

17.0 

38.6 

2.2 

100.0 

35.2 

38.6 

11.1 

15.1 

100.0 

37.0 

48.7 

10.7 

3.6 

100.0 

Source: Dauquest (November 1991) 
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Table 1.2 
Worldwide Semiconductor Consumption by Region 
Merchant Semiconductor Company Sales Only—Forecast 
(In Millions of U.S. Dollars) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Total Worldwide Market 

Percent Growth 

1990 

17,386 

-3.1 

22,508 

-2.1 

10,661 

9.3 

7,670 

17.6 

58,225 

1.8 

1991 

18,483 

6.3 

25,544 

13.5 

10,828 

1.6 

8,792 

14.6 

63,647 

9-3 

1992 

20,728 

12.1 

29,524 

15.6 

11,556 

6.7 

10,405 

18.3 

72,213 

13.5 

1993 
23,888 

15.2 

33,341 

12.9 

13,777 

19.2 

12,532 

20.4 

83.538 

15.7 

1994 

26,758 

12.0 

37,208 

11.6 

15,335 

11.3 

14,486 

15.6 

93,787 

12.3 

1995 
28,816 

7.7 

40,232 

8.1 

16,368 

6.7 

16,246 

12.1 

101,662 

8.4 

CAGR (%) 
1990-1995 

11 

12 

9 

16 

12 

Souice; Dataquest (November 1991) 

©1991 Dataquest Incorporated November—Reproduction Prohibited 
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F^:ure 1.1 
Worldwide Semiconductor Consumption 
Merchant Market—Historical 

Billions of Dollars 
25 

13&5 13S6 1967 1983 1989 1990 

Source: Dataquest (November 1991) 

Figure 1.2 
Worldwide Semiconductor Consumption 
Merchant Market—Forecast 

Billions of Dollars 

40 ~ North America 

Japan 

y ^ Europe 

I I Asia/Paclfic-ROW 

fe^ 

M 

'%'" 
' ; • ' - • • 

\ ''•' ' • : ' • : -

<s •'.%' 
s> '•••••,'•: 

n ^i 
1990 1991 1992 1993 1994 1995 

Source: Dataquest (November 1991) 
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Figure 1.3 
Merchant Semiconductor Company Sales 
Worldwide Market Share—Historical 

Billions of Dollars 
30 

25 

20 

15 

t-XN North American Companies 

^ M Japanese Companies 

WXi European Companies 

I I Asia/Paclflc-ROW Companies 

10-

5-

0 ' 

s i 1985 1386 

Source: Dataquest (November 1991) 

1987 1988 1989 1990 

F^[ure 1.4 
Merchant Semiconductor Company Sales 
Worldwide Market Share 

1985 

Asla/Paclflc-
ROW 
Companies 
1 % 

1990 

Asia/Paolflc-
ROW 
Companies 
4% 

Source: Dataquest (November 1991) 
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chapter 2 

Semiconductor Production Forecast 

Introduction 
This section presents data on worldwide semi
conductor production by region. Semiconductor 
production is defined by the place where the 
wafers are fabricated, and regional semicon
ductor production includes all production in 
the region including merchant and captive 
producers and all foreign producers. For 
instance, North American semiconductor 
production includes IBM and Delco fabs as 
well as Japanese and E\iropean fabs in the 
United States. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more informa
tion about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Semiconductor Production 
Table 2.1 shows historical semiconductor pro
duction for the years 1985 through 1990, and 
Table 2.2 shows forecast production for the 
period from 1990 through 1995. Figures 2.1 
and 2.2 illustrate the same data. Figure 2.3 
depicts the five-year trend for regional pro
duction; it shows percent production by region 
in 1985 and in 1990. 

2-1 
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Table 2.1 
Worldwide Semiconductor Production by Region—Historical 
Merchant and Captive Semiconductor Manufacturers 
(Millions of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 

Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Production 

Percent Growth 

1985 

10,411 

2,243 

12,654 

10,500 

151 

10,651 

3,024 

379 

3,403 

406 

0 

406 

24,341 

2,773 

27,114 

-16 

1986 

12,129 

2,327 

14,456 

14,524 

162 

14,686 

3,426 

405 

3,831 

756 

0 

756 

30,834 

2,894 

33,728 

24 

1987 

14,116 

2,596 

16,712 

18,824 

180 

19,004 

4,223 

451 

4,674 

1,088 

0 

1,088 

38,251 

3,227 

41,478 

23 

1988 

17,326 

2,845 

20,171 

26,388 

305 

26,693 

5,277 

512 

5,789 

1,868 

0 

1,868 

50,859 

3,662 

54,521 

31 

1989 

18,480 

3,244 

21,724 

30,000 

440 

30,440 

5,995 

557 

6,552 

2,738 

0 

2,738 

57,213 

4,241 

61,454 

13 

1990 

19,621 

3,458 

23,078 

28,698 

523 

29,221 

7,000 

566 

7,566 

2,906 

0 

2,906 

58,225 

4,547 

62,771 

2 

CA«l (%) 
1985-1990 

13.5 

9.0 

12.8 

22.3 

28.2 

22.4 

18.3 

8.4 

17.3 

48.2 

48.2 

19.1 
10.4 

18.3 

Source: Dataquest (November 1991) 
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Table 2.2 
Worldwide Semiconductor Production by R ^ o n 
Merchant and Captive Semiconductor Manufacturers—Forecast 
(Millions of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 
Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Padfic-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Production 

Percent Growth 

1990 

19,621 

3,458 

23,078 

28,698 

523 

29,221 

7,000 

566 

7,566 

2,906 

0 

2,906 

58,225 

4,547 

62,771 

2 

1991 

21,268 

4,157 

25,425 

31,319 

671 

31,990 

7,747 

756 

8,5(B 

3,312 

0 

3,312 

63,647 

5,584 

69,231 

10 

1992 

24,113 

4,849 

28,962 

35,373 

818 

36,191 

8,759 

889 

9,648 

3,968 

0 

3,968 

72,213 

6,556 

78,769 

14 

1993 

27,919 

5,532 

33,451 

40,602 

931 

41,534 

10,233 

1,054 

11,288 

4,783 

0 

4,783 

83,538 

7,518 

91,056 

16 

1994 

30,769 

6,217 

36,986 

45,658 

1,008 

^m 

11,686 

1,182 

12,868 

5,674 

0 

5,674 

93,787 

8,407 

102,194 

12 

1995 

33,238 

6,447 

39,685 

49,104 

1,025 

50,128 

12,937 

1,218 

14,155 

6,384 

0 

6,384 

101,662 

8,691 

110,353 

8 

CAGR (%) 
1990-1995 

11.1 

13.3 

11.5 

11.3 

14.4 

11.4 

13.1 

16.6 

13.3 

17.0 

17.0 

11.8 

13.8 

11.9 

Source: Dataquest (November 1991) 
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Figure 2.1 
Worldwide Semiconductor Production by Region 
Merchant and CaptiTe Semiconductor Manufacturers—Historical 

Billions of Dollars 
35-T 
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Source: Dataquesi (November 1991) 
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F^:ure 2.3 
Worldwide Semiconductor Production by Region 
Merchant and Captive Semiconductor Manufacturers 
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1% 
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Chapter 3 

Capital Spending Forecast 

Introduction 
This section presents data on worldwide semi
conductor capital spending by region. Capital 
spending in a region includes spending by all 
semiconduaor producers in that region, includ
ing spending by merchant and captive 
producers as well as foreign producers. For 
iiKtance, capital spending in North America 
includes spending by Delco, IBM, and Japa
nese and European semiconductor companies 
building wafer fabrication, assembly, and test 
facilities in the United States. 

Yearly exchange rate variations can have a sig
nificant effect on the 1985 through 1991 data 
in the following tables. For more information 
about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Capital Spending Forecast 
Table 3-1 shows historical capital spending for 
the years 1985 through 1990, and Table 3.2 
shows forecast spending for the period from 
1990 through 1995. Figures 3.1 and 3.2 illus
trate the same data graphically. Figure 3.3 
depicts the five-year trend for regional capital 
spending; it shows percentage of spending by 
region in 1985 and in 1990. 
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Table 3-1 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Companies—Historical 
(MiUions of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 
Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Capital Spending 

Percent Growth 

1985 

1,957 

672 

2,629 

3,292 

44 

3,336 

711 

89 

800 

534 

0 

534 

6,494 

805 

7,299 

-17 

1986 

1,438 

644 

2,082 

1,802 

43 

1,845 

653 

112 

765 

437 

0 

437 

4,330 

799 

5,129 

-30 

1987 

1,911 

683 

2,594 

2,345 

87 

2,432 

796 

79 

875 

534 

0 

534 

5,586 

849 

6,435 

25 

1988 

2,649 

785 

3,434 

4,440 

170 

4,610 

864 

120 

984 

1,060 

0 

1,060 

9,013 

1,075 

10,088 

57 

1989 

3,004 

871 

3,875 

5,363 

110 

5,473 

1,053 

158 

1,211 

1,905 

0 

1,905 

11,324 

1,139 

12,463 

24 

1990 

3,208 

880 

4,088 

5,271 

154 

5,425 

1,412 

100 

1,512 

1,495 

0 

1,495 

11,385 

1,134 

12,519 

0 

CA<ai (%) 
1985-1990 

10.4 

5.5 

9.2 

9.9 

28.5 

10.2 

14.7 

2.4 

13.6 

22.9 

22.9 

11.9 

7.1 

11.4 

Source: Dataquest Q^Ioveiiiber 1991) 
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Table 3.2 
Worldwide Capital Spendii^ by Region 
Merchant and Captive Semiconductor Companies—Forecast 
(Millions of U.S. Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 

Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total A/P-ROW 

Total Worldwide 

Merchant 

Captive 

Total Capital Spending 

Percent Growth 

1990 

3,208 

880 

4,088 

5,271 

154 

5,425 

1,412 

100 

1,512 

1,495 

0 

1,495 

11,385 

1,134 

12,519 

0 

1991 

3,164 

933 

4,097 

6,238 

144 

6,382 

1,473 

158 

1,631 

2,084 

0 

2,084 

12,959 

1,235 

14,194 

13 

1992 

2,896 

925 

3,821 

5,670 

158 

5,828 

1,536 

152 

1,688 

2,543 

0 

2,543 

12,645 

1,234 

13.879 

-2 

1993 

3,292 

1,060 

4,352 

6,426 

160 

6,586 

1,809 

175 

1,984 

2,825 

0 

2,825 

14,352 

1,395 

15,747 

13 

1994 

3,572 

1,215 

4,787 

7,245 

197 

7,442 

2,111 

211 

2,322 

3,248 

0 

3,248 

16,175 

1,624 

17,799 

13 

1995 

3,937 

1,280 

5,217 

7,509 

235 

7,744 

2,314 

240 

2,554 

3.573 

0 

3.573 

17,334 

1,756 

19.090 

7 

CAGR (%) 
1990-1995 

4.2 

7.8 

5.0 

7.3 

8.8 

7.4 

10.4 

19.1 

11.1 

19.0 

19.0 

8.8 

9.1 

8.8 

Source; Dautquea CNovember 1991) 
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Figure 3.1 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers—Historical 

Billions of Dollars 
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Figure 3.2 
Worldwide Capital Spending by Region 
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Figure 3.3 
Worldwide Capital Spendii^ by Region 
Merchant and Captive Semiconductor Manufacturers 
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Chapter 4 

Wafer Fab Equipment Forecast 

Introduction 
This section presents historical and forecast 
data on the worldwide wafer fabrication 
equipment market. Table 4.1 presents the 
historical data by equipment category for the 
years 1985 through 1990, and Table 4.2 shows 
forecast data by category for the years 1990 
through 1995. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more informa
tion about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Market Growth 
Figure 4.1 shows year-to-year growth for semi
conductor production and wafer fab equipment 
for the 10-year period from 1985 through 
1995. Table 4.5 shows the compound annual 
growth rate (CAGR) forecast for semiconductor 
production, capital spending, and wafer fab 
equipment. 

Production versus Spending 
Table 4.3 summarizes the historical worldwide 
semiconductor production, capital spending, 
and wafer fab equipment expenditure for the 
years 1985 through 1990. Table 4.4 presents 
Dataquesfs forecast regarding these items for 
the years 1990 through 1995. 
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Table 4.1 
Worldwide Wafer Fab Equipment Market—Historical 
(Millions of U.S. Dollars) 

"World Fab Equipment Market 

Lithography 

Contact/Proximity 

Projection Aligners 

Steppers 

Direa-Write Lithography 

Masktnaking Lithography 

X-Ray 

Total 

Automatic Photoresist Processing 
Equipment 

Etch and Qean 

Wet Process 

Dry Strip 

Dry Etch 

Ion Milling 

Total 

Deposition 

Chemical Vapor Deposition 

Physical Vapor Deposition 

Silicon Epitaxy 

Metalorganic CVD 

Molecular Beam Epitaxy 

Total 

Diffusion 

Rapid Thermal Processing 

Ion Implantation 

Medium Current 

High Current 

High Voltage 

Total 

Process Control 

CD (Optical & SEM) 

Wafer Inspeaion 

Other Process Control 

Total 
Factory Automation 

Other Equipment 
Total World Fab Equipment 

Percent Change 

1985 

3,353 

48 

266 

430 

31 
81 

2 

858 

161 

157 

40 

300 

7 

503 

247 

263 
72 

25 

53 

658 

207 

15 

125 

167 
2 

293 

20 

34 

360 

415 

125 
118 

3,353 

-5 

1986 

2,716 

31 
171 

363 
68 

51 
1 

685 

149 

161 

35 

237 

8 

441 

221 

237 

^ 

31 
66 

602 

156 

16 

55 

55 
10 

119 

44 

42 

287 
374 

81 

96 
2,716 

-19 

1987 

3,140 

25 

129 

503 
67 

68 

0 

791 

168 

167 

58 

307 

8 

540 

259 

251 
36 

35 

68 

648 

145 
18 

61 

107 

18 

186 

89 
58 

286 

432 

99 
112 

3,140 

16 

1988 

4,983 

22 

148 

921 

69 
62 

6 

1,228 

253 

277 

100 

533 
10 

920 

463 
302 

86 

42 

81 

973 
294 

22 

118 

241 

18 

377 

151 
101 

355 
607 

130 

177 

4,983 

59 

1989 

5,996 

23 
94 

1 ,1^ 
70 

69 

5 
1,444 

334 

355 
121 

669 

13 

1,157 

609 
368 

75 

45 
72 

1,170 

330 

28 

131 
301 

25 

457 

150 

117 

404 
672 

195 
211 

5,996 

20 

1990 

5,818 

19 

89 
1,067 

71 

50 

2 

1,297 

338 

350 

125 

683 

13 
1,172 

689 
408 

68 

42 

55 

1,262 

322 

33 

116 

250 

5 

371 

151 

99 
368 

618 

216 

189 
5,818 

-3 

CAGR (%) 
1990-1995 

11.7 

-17.2 

-19.7 

19.9 
18.2 

-9.1 

-2.3 
8.6 

16.0 

17.4 

25.9 

17.9 

14.9 
18.4 

22.8 

9.2 

-.9 

11.3 

.7 

13.9 
9.2 

17.5 

-1.4 

8.4 

18.9 
4.8 

49.6 

23.5 
.4 

8.3 
11.6 

10.0 

11.7 

Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest CNovember 1991) 
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Table 4.2 
Worldwide Wafer Fab Equipment Market—Forecast 
(MiUions of U.S. I>ollars) 

World Fab Equipment Market 

Lithography 

Contact/Proxiinity 

Projection Aligners 

Steppers 

Direct-Write Lithography 

Maskmaking Lithography 

X-Ray 

Total 

Automatic Photoresist Processing 
Equipment 

Etch and Clean 

Wet Process 

Dry Strip 

Dry Etch 

Ion Milling 

Total 

Deposition 

Chemical Vapor Deposition 

Physical Vapor Deposition 

Silicon Epitaxy 

Metalorganic CVD 

Molecular Beam Epitaxy 

Total 

Diffusion 

Rapid Thermal Processing 

Ion Implatation 

Medium Current 
High Current 

High Voltage 

Total 

Process Control 

CD (Optical & SEM) 

Wafer Inspection 

Other Process Control 

Total 

Faaory Automation 

Other Equipment 

Total World Fab Equipment 

Percent Change 

1990 

5,818 

19 

89 

1,067 

50 

71 

2 

1,297 

338 

350 

125 

683 

13 
1,172 

689 
408 

68 

42 

55 

1,262 

322 

33 

116 

250 

5 

371 

151 

99 

368 

618 

216 

189 
5,818 

-3 

1991 
6,026 

17 

76 

1,042 

55 
72 

8 

1,270 

350 

370 

130 

715 

15 

1,230 

735 

435 

75 
44 

53 
1,342 

325 
40 

123 
266 

15 

405 

160 

71 

398 

629 
232 

204 

6,026 
4 

1992 

5,568 

17 

65 

955 

63 
76 

12 

1,188 

315 

361 

120 

650 

12 

1,143 

675 
400 

58 

42 

50 

1,225 
270 

45 

106 

238 

18 

362 

150 

74 

380 

603 
234 

183 
5,568 

-8 

1993 
6,450 

16 

69 

1,113 

75 

89 

25 

1,387 

356 

408 

145 

775 

15 

1,343 

775 
450 

53 

49 

57 

1,384 

330 

65 

116 
272 

30 

418 

175 

87 

432 

694 

266 

206 

6,450 

16 

1994 

7,885 

16 

76 

1,404 

85 
112 

38 

1,730 

428 

477 

180 

950 

18 

1,625 

950 

550 

71 

61 

66 

1,698 

400 

80 

144 

338 

38 

520 

210 

103 
520 

833 

319 
252 

7,885 
22 

1995 

8,833 

15 

78 

1,610 

88 

126 

55 
1,972 

483 

525 

200 

1,050 

20 

1,795 

1,075 

625 
61 

66 

71 

1,898 

475 
100 

153 

373 
42 

568 

241 

116 

567 
924 

335 
282 

8,833 
12 

CAGR (%) 
1990-1995 

8.7 

-4.2 

-2.6 

8.6 

11.9 

12.3 

102.7 

8.7 

7.4 

8.4 

9.8 

9.0 

9.0 

8.9 

9.3 

8.9 
-2.2 

9.2 

5.5 

8.5 
8.1 

24.9 

5.6 

8.4 

53.4 

8.9 

9.9 
3.2 

9.0 

8.4 

9.2 

8.3 

8.7 

Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest (November 1991) 
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Table 4 .3 
Worldwide Semiconductor Production, Capital Spending, and Wafer Fab Equipment—Historical, 1985-1990 
(Millions of U.S. Dollars) 

Semiconduaor Production* 

Capital Spending 

Wafer Fab Equipmeni 

1985 

27,114 

7,299 

3,353 

1986 

33,728 

5,129 

2,716 

1987 

41,478 

6,435 

3,140 

1988 

54,521 

10,088 

4,983 

1989 

61,453 

12,463 

5,996 

1990 

62,771 

12,519 

5,818 

CAGR (%) 
1985-1990 

18.3 

11.4 

11.7 
'Semiconductor production includes woddwide mercbamt and captive production. 
SoxjTce: Dataquest (November 1991) 

Table 4.4 
Worldwide Semiconductor Production, Capital Spendii^ and Wafer Fab Equipment—Forecast 
(Millions of U.S. Dollars) 

Semiconductor Production' 

Capital Sp>ending 

Wafer Fab Equipment 

1990 

62,771 

12,519 

5,818 

1991 

69,231 

14,194 

6,026 

1992 

78,769 

13,879 

5,568 

1993 
91,056 

15,747 

6,450 

1994 

102,194 

17,799 

7,885 

1995 

110,353 

19,090 

8,833 

CAGR (%) 
1990-1995 

11.9 

8.8 

8.7 
'Semiconduaor production includes woiidwide merchant and captive production. 
Source: Dataquest (November 1991) 

Table 4.5 
Estimated 10-Year CAGR, 1985-1995 

Semiconductor Production 

Capital Spending 

Wafer Fab Equipment 

CAGR (%) 
1985-1995 

15.1 

10.2 

10.2 
Souicei Ltaiaquest (November 1991) 
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Figure 4.1 
Estimated Semiconductor Production and Wafer Fab Equipment 
10-Year Growth Pattern, 1985-1995 
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Chapter 5 

Silicon Wafer Forecast 

Tables 51 and 5.2 present the historical and 
forecast consumption of silicon in millions of 
square inches by region. Tables 5.3 and 5.4 

present historical and forecast information on 
merchant epitaxial wafer consumption by 
region. 

Table 5.1 
Silicon and Epitaxial Wafer Consumption by Region—Historical 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1985 

398 

-43.7 

588 

-11.0 

148 

-7.5 

43 

-15.7 

1,177 

-25.5 

1986 

405 

1.9 

642 

9.1 

155 

4.6 

64 

47.9 

1,266 

7.5 

1987 

442 

8.9 

670 

4.4 

172 

10.8 

70 

9.3 

1,353 

6.9 

198S 

546 

23.7 

777 

16.0 

196 

14.1 

84 

20.6 

1,604 

18.5 

1989 

582 

6.5 

923 

18.8 

231 

17.8 

114 

35.9 

1,851 

15.4 

1990 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2,037 

10.1 

CAGR (%) 
1985-1990 

10.2 

11.6 

8.9 

27.5 

11.6 

Source: Dauquest G^ovesnber 199U 

Table 5.2 
Silicon and Epitaxial Wafer Consumption by Region—Forecast 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1990 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2,037 

10.1 

1991 

645 

-.5 

1,102 

8.4 

218 

-4.0 

168 

16.1 

2,133 

4.7 

1992 

665 

3.1 

1,175 

6.6 

212 

-2.8 

185 

10.1 

2,237 

4.9 

1993 

705 

6.0 

1,258 

7.1 

225 

6.1 

213 

15.1 

2,401 

7.3 

1994 

769 

9.1 

1,367 

8.7 

257 

14.2 

247 

16.0 

2,640 

10.0 

1995 

810 

5.3 

1,480 

8.3 

292 

13.6 

281 

13.8 

2,863 

8.4 

CAGR (o/o) 
1990-1995 

4.6 

7.8 

6.1 

14.2 

7.0 

Source: Dataquest (November 1991) 
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Table 5.3 
Merchant Epitaxial Wafer Consumption by R^on—Historical 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1985 

25 

-43.7 

49 

-11.0 

6 

-7.5 
2 

-15.7 

82 

-25.5 

1986 

29 

16.0 

65 

32.7 

9 

50.0 

2 

0 

105 

28.0 

1987 

42 

44.8 

71 

9.2 

12 

33.3 

3 
50.0 

128 

21.9 

1988 

56 

33.3 

75 

5.6 

15 

25.0 

4 

33.3 

150 

17.2 

1989 
82 

46.4 

83 

10.7 

18 

20.0 

5 

25.0 

188 

25.3 

1990 

97 

18.3 

93 

12.0 

19 

5.6 

5 

0 

214 

13.8 

CAGR (%) 
1985-1990 

31.1 

13.7 

25.9 

20.1 

21.1 

Source: Dataquest (November 1991J 

Table 5.4 
Merchant Epitaxial Wafer Consumption by Regions-Forecast 
(Millions of Square Inches) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1990 

97 

18.3 

93 

12.0 

19 

5.6 

5 
0 

214 

13.2 

1991 

105 

8.2 

97 

4.3 

18 

-3.2 

6 

12.0 

226 

5.6 

1992 

110 

4.8 

104 

7.2 

18 

-1.6 

7 

17.9 

239 

5.6 

1993 

123 

11.8 

116 

11.5 
22 

21.5 

8 

16.7 

269 

12.6 

1994 

137 

11.4 

122 

5.2 

26 

16.4 

9 

11.7 

293 

9.1 

1995 

145 

5.8 

125 

2.5 

26 

.4 

11 

27.9 

307 

4.6 

CAGR (%) 
1990-1995 

8.4 

6.1 

6.2 

17.1 

7.5 

Source: Dataquest (November 1991> 
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Appendix 

Exchange Rates 

Table A.l lists the exchange rates per dollar mind when interpreting yearly changes in the 
for Japanese yen and Exiropean currency units 1985 to 1991 data presented in this booklet. 
(ECUS) for the period from 1985 to 1991. However, the forecast years (1992 to 1995) are 
Exchange rate variations should be kept in assumed to have constant exchange rates. 

Table A.1 
Exchange Rates per DoUar for Japanese Yen and ECU: 1985-1991 

1985 1986 1987 1988 1989 1990 1991 3Q 
Yen/$ 238 

Percent Change 

ECU/$ 1.31 
Percent Change 

Source: Dataquest Q>Iovember 1991) 

167 

-30 

t.02 

-22 

144 

-14 

0.87 

-15 

130 

-10 

0.84 

-3 

138 

6 

0.92 

10 

144 

4 

0.79 

-14 

136 

-6 

0.85 

8 

*»^ 
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Chapter 1 

Semiconductor Consumption Forecast 

Introduction 
This section presents data on the worldwide 
semiconduaor market by region. The regional 
semiconductor market, or regional semiconduc
tor consumption, deals with where chips are 
consumed; this contrasts with regional semi
conductor production, which deals with where 
chips are made. The data presented here are 
for the merchant market and do not include 
the value of chips made by captive semicon
ductor manufacturers for internal use. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more in
formation about the exchange rates used and 
their effects, please refer to the appendix of 
this booklet. 

Semiconductor Consumption 
Table 1.1 shows the historical regional semi
conductor consumption for the years 1985 
through 1990; it also breaks down the mer
chant market by nationality of the merchant 
semiconductor companies. Table 1.2 shows 
forecast semiconductor consumption by region 
for the period from 1990 through 1995. 
Figures 1.1 and 1.2 graphically illustrate the 
data from Tables 1.1 and 1.2. Figure 1.3 
depicts the share of the worldwide market 
by nationality of semiconductor company for 
the period from 1985 through 1990. Figure 1.4 
illustrates worldwide market share by national
ity of producer, covering the years 1985 and 
1990. 

1-1, 
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Table 1.1 
Worldwide Semiconductor Consimiption by Region 
Sales by Merchant Semiconductor Companies in the Region—Historical 
(Millions of Dollars) 

North America 

U.S. Companies 

Japanese Comp>anies 

European Companies 

Asia/Pacific Companies 

Total North American Market 

Japan 

U.S. Companies 

Japanese Companies 

European Companies 

Asia/Pacific Companies 

Total Japanese Market 

Europe 

U.S. Companies 

Jap>anese Companies 

European Companies 

Asia/Pacific Companies 

Total Eurojjean Market 

Asia/Pacific-ROW 

U.S. Companies 

Japanese Companies 

European Companies 

Asia/Pacific Companies 

Total Asia/Pacific-ROW Market 

Worldwide 

U.S. Companies 

Japanese Companies 

Eurofjean Companies 

Asia/Pacific Comjjanies 

Total Worldwide Market 

Percent Growth 

1985 

7,380 

1,279 

731 

28 

9,418 

695 

7,387 

60 

7 

8,149 

2,428 

549 

1,806 

12 

4,795 

548 

929 

254 

248 

1,979 

11,051 

10,144 

2,851 

295 

24,341 

-16 

1986 

8,566 

1,434 

751 

93 

10,844 

933 

10,851 

63 

8 

11,855 

2,580 

715 

2,282 

10 

5,587 

730 

1,160 

347 

311 

2,548 

12,809 

14,160 

3.443 

422 

30,834 

27 

1987 

9,671 

2,110 

913 

164 

12,858 

1,249 

13,588 

70 

20 

14,927 

2,845 

900 

2,714 

39 

6,498 

1,165 

1,852 

503 

448 

3,968 

14,930 

18,450 

4,200 

671 

38,251 
24 

1988 

11,146 

3,277 

1,006 

415 

15,844 

1,965 

18,630 

115 

62 

20,772 

3,664 

1,466 

3,196 

165 

8,491 

1,811 

2,569 

600 

772 

5,752 

18,586 

25,942 

4,917 

1,414 

50,859 

33 

1989 

11,715 

4,574 

1,025 

623 

17,937 

2,162 

20,628 

130 

77 

22,997 

4,032 

1,924 

3,562 

237 

9,755 

2,069 

2,683 

726 

1,046 

6,524 

19,978 

29,809 

5,443 

1,983 

57,213 
12 

1990 

11,942 

3,777 

1.074 

593 

17,386 

2,402 

19,825 

164 

117 

22,508 

4,492 

1,814 

4.117 

238 

10,661 

2,701 

2,961 

851 

1,157 

7,670 

21,537 

28,377 

6,206 

2,105 

58,225 
2 

Market 
Share (%) 

1990 

68.7 

21.7 

6.2 

3.4 

100.0 

10.7 

88.1 

0.7 

0.5 

100.0 

42.1 

17.0 

38.6 

2.2 

100.0 

35.2 

38.6 

11.1 

15.1 

100.0 

37.0 

48.7 

10.7 

3.6 

100.0 

Source: DaUquest Ouly 1991) 
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Table 1.2 
Worldwide Semiconductor Consumption by Region 
Merchant Semiconductor Company Sales Only—Forecast 
(Millions of Dollars) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific 

Percent Growth 

Total Worldwide Market 

Percent Growth 

1990 

17,386 

-3.1 

22,508 

-2.1 

10,661 

9.3 

7,670 

17.6 

58,225 

1.8 

1991 
18,761 

7.9 

26,354 

17.1 

12,274 

15.1 

8,834 

15.2 

66,223 

13.7 

1992 

21,386 

14.0 

30,762 

16.7 

14,416 

17.5 

10,625 

20.3 

77,189 

16.6 

1993 
24,810 

16.0 

34,655 

12.7 

17.313 

20.1 

13,025 

22.6 

89,803 

16.3 

1994 

26,895 

8.4 

38,200 

10.2 

19,326 

11.6 

14,804 

13.7 

99,225 

10.5 

1995 
28,001 

4.1 

40,762 

6.7 

20,764 

7.4 

16,004 

8.1 

105,531 
6.4 

CAGR (%) 
1990-1995 

10 

13 

14 

16 

13 

Source: Dataquest Ouly 1991) 
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Figure 1.1 
Worldwide Semiconductor Constimptlon 
Merchant Market—Historical 

Billions of Dol lars 
25 

1985 1987 1988 
EiCI 

1990 

Source: Dataquest (July 1991) 

Figure 1.2 
Worldwide Semiconductor Consumption 
Merchant Market—Forecast 

Billions of Dollars 

199D 1S91 1992 1993 1994 1995 

Source: Dataquest (July 1991) 

©1991 Dataquest Incorporated July—Reproduction Prohibited 



Chapter 1 Sciiitcoitdiictor Consumptloii Forecast 1-5 

Figure 1.3 
Merchant Semiconductor Company Sales 
Worldwide Market Share—Historical 

Billions of Dollars 
30 

Source: Dataquest (July 1991) 

Figure 1.4 
Merchant Semiconductor Company Sales 
Worldwide Market Share 

Asla/Paclflo 
Companies 
1 % 

Asla/Paclfic 
Companies 
4% 

1985 1990 

Source: Dataquest (July 1991) 
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chapter 2 

Semiconductor Production Forecast 

Introduction 
This section presents data on worldwide semi
conductor production by region. Semiconductor 
production is defined by the place where the 
wafers are fabricated, and regional semicon
ductor production includes all production in 
the region including merchant and captive 
producers and all foreign producers. For 
instance, North American semiconductor 
production includes IBM and Delco fabs as 
well as Japanese and European fabs in the 
United States. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more informa
tion about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Semiconductor Production 
Table 2.1 shows historical semiconductor pro
duction for the years 1985 through 1990, and 
Table 2.2 shows forecast production for the 
period from 1990 through 1995. Figures 2.1 
and 2.2 illustrate the same data. Figure 2.3 
depicts the five-year trend for regional pro
duction; it shows percent production by region 
in 1985 and in 1990. 

%% 
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Table 2.1 
Worldwide Semiconductor Production by Region 
Mercliant and Captive Semiconductor Manufacturers—Historical 
(Millions of Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 
Merchant 

Captive 

Total Japan 

Eurofje 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total Asia/Pacific-ROW 

Total Worldwide 

Merchant 

Captive 

Total Production 

Percent Growth 

1985 

10,411 

2,243 

12,654 

10,500 

151 

10,651 

3,024 

379 

3,403 

406 

0 

406 

24,341 

2,773 

27,114 

-16 

1986 

12,129 

2,327 

14,456 

14,524 

162 

14,686 

3,426 

405 

3,831 

756 

0 

756 

30,834 

2,894 

33,728 

24 

1987 

14,116 

2,596 

16,712 

18,824 

180 

19,004 

4,223 

451 

4,674 

1,088 

0 

1,088 

38,251 

3,227 

41,478 

23 

1988 

17,326 

2,845 

20,171 

26,388 

305 

26,693 

5,277 

512 

5,789 

1,868 

0 

1,868 

50,859 

3,662 

54,521 

31 

1989 

18,480 

3,244 

21,724 

30,000 

440 

30,440 

5,995 

557 

6,552 

2,738 

0 

2,738 

57,213 

4,241 

61,454 

13 

1990 

19,621 

3,458 

23,078 

28,698 

523 

29,221 

7,000 

566 

7,566 

2,906 

0 

2,906 

58,225 

4,547 

62,771 

2 

CAGR (%) 
1985-1990 

13.5 

9.0 

12.8 

22.3 

28.2 

22.4 

18.3 
8.4 

17.3 

48.2 

48.2 

19.1 

10.4 

18.3 

Source: Dauquest Quly 1991) 
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Table 2.2 
Worldwide Semiconductor Production by Region 
Merchant and Captive Semiconductor Manufacturers—Forecast 
(Millions of Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 

Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total Asia/Pacific-ROW 

Total Worldwide 

Merchant 

Captive 

Total Production 

Percent Growth 

1990 

19,621 

3,458 

23,078 

28,698 

523 

29,221 

7,000 

566 

7,566 

2,906 

0 

2,906 

58,225 

4,547 

62,771 

2 

1991 

22,098 

4,157 

26,255 

32,750 

671 

33,421 

7,945 

756 

8,701 

3,430 

0 

3,430 

66,223 

5,584 

71,807 

14 

1992 

26,033 

4,849 

30,882 

37,939 

818 

38,757 

8,987 

889 

9,876 

4,230 

0 

4,230 

77,189 

6,556 

83,746 

17 

1993 

30,149 

5,532 

35,681 

43,996 

931 

44,928 

10,500 

1,054 

11,555 

5,157 

0 

5,157 

89,803 

7,518 

97,321 

16 

1994 

32,823 

6,217 

39,040 

48,231 

1,008 

49,239 

12,106 

1,182 

13,288 

6,065 

0 

6,065 

99,225 

8,407 

107,632 

11 

1995 

34,479 

6,447 

40,926 

50,792 

1,025 

51,817 

13,531 

1,218 

14,750 

6,729 

0 

6,729 

105,531 

8,691 

114,223 

6 

CAGR (%) 
1990-1995 

11.9 

13.3 

12.1 

12.1 

14.4 

12.1 

14.1 

16.6 

14.3 

18.3 

18.3 

12.6 

13.8 

12.7 

Source: Dataquest Ouly 1991) 

©1991 Dataquest Incorporated July—Reproduction Prohibited 



2-4 Semiconductor Equipment, Manufacturing, and Materials Forecast—July 1991 Chapter 2 

Figure 2.1 
Worldwide Semiconductor Production by Region 
Merchant and Captive Semiconductor Manufacturers—Historical 

Billions of Dollars 
35 

1985 19B6 1989 

Source: Dataquest (July 1991) 

Figure 2.2 
Worldwide Semiconductor Production by Region 
Merctiant and Captive Semiconductor Manufacturers—Forecast 

Billions of Dollars 

50 

40 

30 

20 

10 

North America to^JJ Europe 

Japan 1 i A si a/Pacific-HOW 

1990 1991 1994 1995 

Source: Dataquest (July 1991) 
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Figure 2.3 
Worldwide Semiconductor Production by Region 
Merdiant and Captive Semiconductor Manufacturers 

Asla/Paclflc-
ROW 
1% 

Asla/Pacific-
ROW 
5% 

1985 1990 

Source: Dataquest (July 1991) 
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Chapter 3 

Capital Spending Forecast 

Introduction 
This section presents data on worldwide semi
conductor capital spending by region. Capital 
spending in a region includes spending by all 
semiconductor producers in that region, includ
ing spending by merchant and captive 
producers as well as foreign producers. For 
instance, capital spending in North America 
includes spending by Delco, IBM, and Japa
nese and European semiconductor companies 
building wafer fabrication, assembly, and test 
facilities in the United States. 

Yearly exchange rate variations can have a sig
nificant effect on the 1985 through 1991 data 
in the following tables. For more information 
about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Capital Spending Forecast 
Table 3.1 shows historical capital spending for 
the years 1985 through 1990, and Table 3.2 
shows forecast spending for the period from 
1990 through 1995. Figures 3.1 and 3.2 illus
trate the same data graphically. Figure 33 
depicts the five-year trend for regional capital 
spending; it shows percentage of spending by 
region in 1985 and in 1990. 

3-1 
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Table 3.1 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Companies—Historical 
(MllUons of Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 

Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total Asia/Pacific-ROW 

Total Worldwide 

Merchant 

Captive 

Total Capital Spending 

Percent Growth 

1985 

1,957 

672 

2,629 

3,292 

44 

3,336 

711 

89 

800 

534 

0 

534 

6,494 

805 

7,299 

-17 

1986 

1,438 

644 

2,082 

1,802 

43 

1,845 

653 

112 

765 

437 

0 

437 

4,330 

799 

5,129 

-30 

1987 

1,911 

683 

2,594 

2,345 

87 

2,432 

796 

79 

875 

534 

0 

534 

5,586 

849 

6,435 

25 

1988 

2,649 

785 

3,434 

4,440 

170 

4,610 

864 

120 

984 

1,060 

0 

1,060 

9,013 

1,075 

10,088 

57 

1989 

3,004 

871 

3,875 

5,363 

110 

5,473 

1,053 

158 

1,211 

1,905 

0 

1,905 

11,324 

1,139 

12,463 

24 

1990 

3,208 

880 

4,088 

5,271 

154 

5,425 

1,412 

100 

1,512 

1,495 

0 

1,495 

11,385 

1,134 

12,519 

0 

CAGR (%) 
1985-1990 

10.4 

5.5 

9.2 

9.9 

28.5 

10.2 

14.7 

2.4 

13.6 

22.9 

22.9 

11.9 

7.1 

11.4 

Source: Dataquest (July 1991) 
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Table 3.2 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Companies—Forecast 
(MllUons of Dollars) 

North America 

Merchant 

Captive 

Total North America 

Japan 
Merchant 

Captive 

Total Japan 

Europe 

Merchant 

Captive 

Total Europe 

Asia/Pacific-ROW 

Merchant 

Captive 

Total Asia/Pacific-ROW 

Total Worldwide 

Merchant 

Captive 

Total Capital Sp)ending 

Percent Growth 

1990 

3,208 

880 

4,088 

5,271 

154 

5,425 

1,412 

100 

1,512 

1,495 

0 

1,495 

11,385 

1,134 

12,519 

0 

1991 

3,261 

933 

4,194 

6,073 

144 

6,216 

1,601 

158 

1,759 

1,954 

0 

1,954 

12,888 

1,235 

14,123 

13 

1992 

4,021 

1,054 

5,075 

7,065 

156 

7,221 

1,750 

185 

1,934 

2,564 

0 

2,564 

15,399 

1,394 

16,793 

19 

1993 

5,066 

1,212 

6,278 

8,548 

200 

8,748 

2,587 

211 

2,798 

3,312 

0 

3,312 

19,513 

1,623 

21,136 

26 

1994 

5,375 

1,285 

6,660 

8,927 

230 

9,157 

2,746 

232 

2,978 

3,741 

0 

3,741 

20,790 

1,748 

22,537 

7 

1995 

5,804 

1,349 

7,153 

9,493 

241 

9,734 

2,851 

241 

3,092 

3,849 

0 

3,849 

21,997 

1,833 

23,830 

6 

CAGR (%) 
1990-1995 

12.6 

8.9 

11.8 

12.5 

9.4 

12.4 

15.1 

19.2 

15.4 

20.8 

20.8 

14.1 

10.1 

13.7 

Source: Dataquest (July 1991) 
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Figure 3.1 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers 
Historical 

Billions of Dollars 
6 

Source: Dataquest (July 1991) 

Figure 3.2 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers 
Forecast 

Billions of Dollars 
12 

Source: Dataquest (July 1991) 
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Chapter 3 Capital Spending Forecast 3-5 

Figure 3.3 
Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers 

/ North 
/ America 
/ 36% 

Japan 
46% 
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' 33% 

Japan 
43% 

1990 

Asia/PaclfSo-ROW 
^ 2 % 

Europe \ 
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Source: Dataquest (July 1991) 
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Chapter 4 

\Vafer Fab Equipment Forecast 

Introduction 
This section presents historical and forecast 
data on the worldwide wafer fabrication 
equipment market. Table 4.1 presents the 
historical data by equipment category for the 
years 1985 through 1990, and Table 4.2 shows 
forecast data by category for the years 1990 
through 1995. 

Yearly exchange rate variations can have a 
significant effect on the 1985 through 1991 
data in the following tables. For more informa
tion about the exchange rates used and their 
effects, please refer to the appendix of this 
booklet. 

Market Growth 
Figure 4.1 shows year-to-year growth for semi
conductor production and wafer fab equipment 
for the 10-year period from 1985 through 
1995. Table 4.5 shows the compound annual 
growth rate (CAGR) forecast for semiconductor 
production, capital spending, and wafer fab 
equipment. 

Production versus Spending 
Table 4.3 summarizes the historical worldwide 
semiconductor production, capital spending, 
and wafer fab equipment expenditure for the 
years 1985 through 1990. Table 4.4 presents 
Dataquest's forecast regarding these items for 
the years 1990 through 1995. 

M 

file:///Vafer
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Table 4.1 
Worldwide Wafer Fab Equipment Market—Historical, 1985-1990 
(MilUons of Dollars) 

World Fab Equipment Market 
Lithography 

Contact/Proximity 
Projection Aligners 
Steppers 
Direct-Write Lithography 
Maskmaking Lithography 
X-Ray 

Total 
Automatic Photoresist 
Processing Equipment 
Etch and Clean 

Wet Process 
Dry Strip 

Dry Etch* 
Total 

Def)osition 

Chemical Vapor Deposition 
Physical Vapor Deposition 
Silicon Epitaxy 

Metalorganic CVD 
Molecular Beam Epitaxy 

Total 

Diffusion 
Rapid Thermal Processing 
Ion Implantation 

Medium Current 
High Current 

High Voltage 
Total 

Process Control 
CD (Optical and SEM) 
Wafer Inspeaion 
Other Process Control 

Total 
Factory Automation 
Other Equipment 

Total World Fab Equipment 
Percent Change 

1985 

3,353 

48 
266 

430 

31 
81 

2 

858 

l6l 

157 
40 

306 

503 

247 

263 
72 

25 

53 
658 

207 

15 

125 

167 
2 

293 

20 

34 
360 

415 
125 
118 

3,353 
-5 

1986 

2,716 

31 
171 

363 
68 

51 
1 

685 

149 

161 

35 

245 
441 

221 

237 
46 

31 
66 

602 

156 
16 

55 
55 
10 

119 

44 
42 

287 
374 

81 
96 

2,716 

-19 

1987 

3,140 

25 
129 
503 
67 
68 

0 

791 

168 

167 
58 

315 
540 

259 
251 
36 

35 
68 

648 

145 
18 

61 

107 
18 

186 

89 
58 

286 
432 

99 
112 

3,140 
16 

1988 

4,983 

22 

148 
921 

69 
62 

6 
1,228 

253 

277 
100 

543 
920 

463 
302 
86 
42 

81 

973 
294 
22 

118 
241 

18 
377 

151 
101 

355 
607 
130 

177 

4,983 
59 

1989 
5,996 

23 
94 

1,183 
70 

69 

5 
1,444 

334 

355 
121 

682 

1,157 

609 
368 

75 
45 
72 

1,170 

330 
28 

131 
301 

25 
457 

150 

117 
404 
672 

195 
211 

5,996 
20 

1990 

5,818 

19 

89 
1,067 

71 
50 
2 

1,297 

338 

350 

125 
696 

1,172 

689 
408 

68 
42 

55 
1,262 

322 

33 

116 
250 

5 
371 

151 
99 

368 
618 

216 

189 
5,818 

-3 

CAGR (%) 
1985-1990 

11.7 

-17.2 

-19.7 

19.9 
18.2 

-9.1 
-2.3 
8.6 

16.0 

17.4 

25.9 

17.9 
18.4 

22.8 
9.2 

-.9 
11.3 

.7 
13.9 
9.2 

17.5 

-1.4 
8.4 

18.9 
4.8 

49.6 

23.5 
.4 

8.3 
11.6 
10.0 
11.7 

'Includes ion milling 
Note: Some columns do not add to totals shown because of rounding. 
Source: Dataquest Ouly 1991) 
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Table 4.2 
Worldwide Wafer Fab Equipment Market—Forecast, 1990-1995 
(MllUons of Dollars) 

World Fab Equipment Market 

Lithography 

Contact/Proximity 

Projection Aligners 

Steppers 

Direa-Write Lithography 

Maskmaking Lithography 

X-Ray 

Total 

Automatic Photoresist 

Processing Equipment 

Etch and Clean 

Wet Process 

Dry Strip 

Dry Etch* 

Total 

Deposition 

Chemical Vapor Deposition 

Physical Vapor Dep)OSition 

Silicon Epitaxy 

Metalorganic CVD 

Molecular Beam Epitaxy 

Total 

Diiifusion 

Rapid Thermal Processing 

Ion Implantation 

Medium Current 

High Current 

High Voltage 

Total 

Process Control 

CD (Optical and SEM) 

Wafer Inspection 

Other Process Control 

Total 

Factory Automation 

Other Equipment 

Total World Fab Equipment 

Percent Change 

1990 

5,818 

19 

89 

1,067 

71 

50 

2 

1,297 

338 

350 

125 

696 

1,172 

689 

408 

68 

42 

55 
1,262 

322 

33 

116 

250 

5 

371 

151 

99 

368 

618 

216 

189 

5,818 

-3 

1991 

6,353 

17 

94 

1,200 

78 

62 

8 

1,459 

370 

385 

134 

761 

1,279 

760 

444 

55 

47 

61 

1,369 

347 

37 

123 

269 

13 

405 

165 

109 

382 

656 

232 

200 

6,353 

9 

1992 

7,704 

17 

106 

1,470 

95 

77 

12 

1,776 

443 

450 

164 

922 

1,536 

915 

532 

85 

58 

70 

1,659 

412 

52 

150 

338 

23 

511 

201 

133 

463 

796 

278 

242 

7,704 

21 

1993 
9,707 

16 

122 

1,877 

121 

99 

25 

2,259 

556 

555 

212 

1,190 

1,957 

1,177 

665 

74 

71 

81 

2,068 

526 

70 

183 

425 

33 

642 

249 

165 

561 

975 
350 

304 

9,707 

26 

1994 

10,848 

16 

132 

2,079 

145 

115 

38 

2,526 

616 

607 

238 

1,338 

2,183 

1,322 

733 

105 

79 

91 

2,329 

588 

83 

199 

467 

39 

705 

279 

190 

616 

1,085 

393 

338 

10,848 

12 

1995 

11,189 

15 

133 

2,146 

160 

118 

55 

2,626 

631 

621 

245 

1,396 

2,263 

1,385 

765 

110 

84 

95 

2,439 

605 

94 

185 

427 

43 

656 

283 

197 

631 

1,110 

413 
352 

11,189 

3 

CAGR (%) 
1990-1995 

14.0 

-4.2 

8.3 

15.0 

17.7 

18.5 

102.7 

15.2 

13.3 

12.1 

14.4 

14.9 

14.1 

15.0 

13.4 

10.0 

14.7 

11.8 

14.1 

13.4 

23.3 

9.8 

11.4 

54.0 

12.1 

13.4 

14.7 

11.4 

12.4 

13.8 

13.2 

14.0 

'Includes ion milling 
Note: Some columns do not add to totals shown because of rounding. 
Source: Dauquest Quiy 1991) 
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Table 4.3 
Worldwide Semiconductor Production, Capital Spending, and Wafer Fab Equipment—Historical, 1985-1990 
(Millions of Dollars) 

Semiconduaor Produaion* 

Capital Spending 

Wafer Fab Equipment 

1985 
27,114 

7,299 

3,353 

1986 

33,728 

5,129 

2,716 

1987 
41,478 

6,435 

3,140 

1988 

54,521 

10,088 

4,983 

1989 

61,453 

12,463 

5,996 

1990 

62,771 

12,519 

5,818 

CAGR (%) 
1985-1990 

18.3 

11.4 

11.7 
^SemJcanducfor production includes woiidwide meninLm and captive production. 
Source: E>ataquest (July 1991) 

Table 4.4 
Worldwide Semiconductor Production, Capital Spending, and Wafer Fab Equipment—Forecast, 1990-1995 
(Millions of Dollars) 

Semiconductor Production* 

Capital Spending 

Wafer Fab Equipment 

1990 

62,771 

12,519 

5,818 

1991 

71,807 

14,123 

6,353 

1992 

83.746 

16,793 
7,704 

1993 
97,321 

21,136 

9,707 

1994 

107,632 

22,537 

10,848 

1995 

114,223 

23,830 

11,189 

CAGR (%) 
1990-1995 

12.7 

13.7 

14.0 
'Semiconductor production includes woridwide merchant and captive production. 
Source: Dauquest Quly 1991) 

Table 4.5 
Estimated 10-Year CAGR, 1985-1995 

Semiconductor Production 

Capital Spending 

Wafer Fab Equipment 

CAGR (%) 
1985-1995 

15.5 

12.6 

12.8 
Source: Oataquest (July 1991) 
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Figure 4.1 
Estimated Semiconductor Production and Wafer Fab Equipment 
10-Year GroTvth Pattern, 1985-1995 
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chapter 5 

Silicon Wafer Forecast 

Tables 5.1 and 5.2 present the historical and 
forecast consumption of silicon in millions of 
square inches by region. Tables 5.3 and 5.4 

present historical and forecast information on 
merchant epitaxial wafer consumption by 
region. 

Table 5.1 
Silicon Consumption by Region—Historical, 1985-1990 
(Millions of Square Inches) 

United States 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1985 
398 

-43.7 

588 

-11.0 

148 

-7.5 

43 

-15.7 

1,177 

-25.5 

1986 

405 

1.9 

642 

9.1 

155 

4.6 

64 

47.9 

1,266 

7.6 

1987 

442 

8.9 

670 

4.4 

172 

10.9 

70 

9.3 
1,354 

7.0 

1988 

546 

23.7 

777 

16.0 

196 

14.0 

84 

20.6 

1,604 

18,5 

1989 

582 

6.5 

923 

18.8 

231 

17.8 

114 

35.9 

1,851 

15.4 

1990 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2.037 

10.0 

CAGR (%) 
1985-1990 

10.2 

11.6 

8.9 

27.5 

Source: E>alat{UB9t {July 1990 

Table 5.2 
Silicon Consumption by Region-Forecast, 1990-1995 
(Millions of Square Inches) 

United States 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1990 

648 

11.4 

1,017 

10.1 

227 

-1.7 

145 

27.0 

2,037 

-25.5 

1991 

687 

6.0 

1,102 

8.4 

224 

-1.4 

168 

16.1 

2,181 

7.1 

1992 

731 

6.4 

1,230 

11.6 

244 

8.9 

196 

16.7 

2,401 

10.1 

1993 

807 

10.4 

1,389 

12.9 

272 

11.5 

231 

17.9 

2,701 

12.5 

1994 

894 

10.8 

1,498 

7.8 

312 

14.7 

271 

17.3 

2,975 

10.1 

1995 
921 

3.0 

1,572 

4.9 

343 

9.9 

295 

8.9 

3,131 

5.2 

CAGR (%) 
1990-1995 

7.3 

9.1 

8.6 

15.3 

Source: Dauquest (̂ uly 1991) 

:M 



5-2 Semiconductor Equipment, Manufacturing, and Materials Forecast—July 1991 Chapter 5 

Table 5.3 
Merchant Epitaxial Wafer Consumption by Region—Historical, 1985-1990 
(Millions of Square Inches) 

United States 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1985 

25 

-43.7 

49 

-11.0 

6 

-7.5 
2 

-15.7 
82 

-25.5 

1986 

29 

16.0 

65 

32.7 

9 
50.0 

2 

.0 

105 

28.0 

1987 

42 

44.8 

71 

9.2 

12 

33.3 

3 
50.0 

128 

21.9 

1988 

56 

33.3 

75 

5.6 

15 

25.0 

4 

33.3 

151 

18.0 

1989 
82 

46.4 

83 

10.7 

18 

20.0 

5 
25.0 

189 
25.2 

1990 

97 

18.3 

93 

12.0 

19 

5.6 

5 
.0 

214 

13.2 

CAGR (%) 
1985-1990 

31.1 

13.7 

25.9 

20.1 

21.1 

Source: Dataquest (July 1991) 

Table 5.4 
Merchant Epitaxial Wafer Consumption by Region—Forecast, 1990-1995 
(Millions of Square Inches) 

United States 

Percent Growth 

Japan 

Percent Growth 

Eurofie 

Percent Growth 

Asia/Pacific-ROW 

Percent Growth 

Worldwide 

Percent Growth 

1990 

97 

18.3 

93 

12.0 

19 

5.6 

5 

.0 

214 

13.2 

1991 

105 

6.0 

97 

8.4 

18 

-1.4 

6 

16.1 

225 

5.1 

1992 

117 

6.4 

104 

11.6 

18 

8.9 

7 

16.7 

247 

9.8 

1993 

133 
10.4 

116 

12.9 

20 

11.5 

9 

17.9 

277 

12.1 

1994 

137 

10.8 

114 

7.8 

23 

14.7 

10 

17.3 

284 

2.5 

1995 
138 

3.0 

114 

4.9 

24 

9.9 

11 

8.9 

287 

1.1 

CAGR (%) 
1990-1995 

7.3 

4.2 

4.8 

17.1 

6.0 

Source: Dauquest Ouly 1991) 
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Appendix 

Exchange Rates 

Table A.l lists the exchange rates per dollar 
for Japanese yen and European currency units 
(ECUS) for the period from 1985 to 1991. Ex
change rate variations should be kept in mind 

when interpreting yearly changes in the 1985 
to 1991 data presented in this booklet. How
ever, the forecast years (1992 to 1995) are 
assumed to have constant exchange rates. 

Table A.1 
Exchange Rates per Dollar for Japanese Yen and ECU: 1985-1991 

1985 1986 1987 1988 1989 1990 1991 IQ 
Yen/$ 238 

Percent Change 

ECU/$ 1.31 
Percent Change 

167 

-30 

1.02 

-22 

144 

-14 

0.87 

-15 

130 

-10 

0.84 

-3 

138 

6 

0.92 

10 

144 

4 

0.79 

-14 

134 

-7 

0.75 

-6 
Source: Dataquest (July 1991) 
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Semiconductor Consumption and 
Shipment Forecast 

Introduction 
Semiconductor consumption and shipment 
data comprise a set of detailed tables that 
estimate die size of the semiconductor total 
available market (TAM) worldwide and for 
four major geographical regions for the years 
1985 through 1995 and 2000. Semiconductor 
consumption and shipment tables contain both 
historical data and forecasts. Historical data 
begin with 1985 and end with 1990, while 
forecast data provide annual market size esti
mates for 1991 through 1995, with additional 
estimates for 2000. Below is a list of tables 
detailing the type of data, region, time period, 
and units of measure. 

Each table gives estimates of semiconductor 
revenue or shipments listed by the major 
semiconductor device produa categories. In 
these tables, semiconductor components are 
divided into three major product groups; 
integrated circuits, discrete devices, and 

optoelectronic devices. These groups are 
divided into a number of subgroups, some of 
which are segmented further. 

Definitions and Conventions 
Dataquest uses a common manufacturer base 
for all data tables. This base includes all sup
pliers to the merchant semiconductor market. 
It includes aggregate revenue estimates for 
North American companies that manufacture 
devices solely for the benefit of the parent 
company, such as Delco, IBM, and Unisys. 
Also included are companies that actively mar
ket semiconductor devices to the merchant 
market as well as to other divisions of their 
own companies. For such companies, both 
external and internal shipments are included. 
Devices that are used internally are valued at 
current market prices. 

List of Tables 

Table 

0 

la 

lb 

Ic 

Id 

2a 

2b 

2c 

2d 

3a 

3b 

3c 

3d 

4a 

4b 

4c 

4d 

Region Covered 

Japan and Western Europe Exchange Rates 

Worldwide Market 

Worldwide Market 

Worldwide Market 

Worldwide Market 

Nortii American Market 

North American Market 

North American Market 

North American Market 

Japanese Market 

Jajjanese Market 

Japanese Market 

Japanese Market 

Japanese Market 

Japanese Market 

Japanese Marker 

Japanese Market 

Years 

1970-1989 

1985-1990 

1985-1990 

1991-1995; 2000 

1991-1995; 2000 

1985-1990 

1985-1990 

1991-1995; 2000 

1991-1995; 2000 

1985-1990 

1985-1990 

1991-1995; 2000 

1991-1995; 2000 

1985-1990 

1985-1990 

1991-1995; 2000 

1991-1995: 2000 

Units 

Various 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Yen 

Percent 

Yen 

Percent 
(Continued) 
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l ist of Tables (Continued) 

Table Region Covered Years Units 

5a Western European Market 

5b Western European Market 

5c Western European Market 

5d Western European Market 

6a Asia/Pacific-ROW Market 

6b Asia/Pacific-ROW Market 

6c Asia/Pacific-ROW Market 

6d Asia/Pacific-ROW Market 

7a Worldwide Average Selling Prices 

7b Worldwide Average Selling Prices 

7c Worldwide Average Selling Prices 

7d Worldwide Average Selling Prices 

8a Worldwide Shipments 

8b Worldwide Shipments 

8c Worldwide Shipments 

8d Worldwide Shipments 

1985-1990 

1985-1990 

1991-1995; 

1991-1995; 

1985-1990 

1985-1990 

1991-1995; 

1991-1995; 

1985-1990 

1985-1990 

1991-1995; 

1991-1995; 

1985-1990 

1985-1990 

1991-1995; 

1991-1995: 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Units 

Percent 

Units 

Percent 

Consumption—Dataquest defines consumption 
as the purchase of a semiconductor device or 
devices. This definition must be differentiated 
from actual use of the device in a final prod
uct. A regional market size includes all devices 
sold to or shipped to that region, i.e., the 
TAM in that region. 

Hybrids—In earlier consumption data, hybrid 
devices were included as a separate segment 
of integrated circuits. Hybrid devices manufac
tured by semiconductor companies are now 
included in the most appropriate product seg
ment, usually the analog segment. 

The manufacturer base, product group defini
tions, and guidelines for including value of 
output that we have used in our tables may 
differ from those used in other studies of 
this type. Our base is nearly the same as 
that used by the World Semiconduaor Trade 
Statistics (WSTS) program, with the following 
exceptions: 

• Dataquest includes all of AT&T's semicon
ductor revenue, both merchant and captive. 

• Dataquest includes—and has included all 
along—nonrecurring engineering (NRE) 

charges associated with application-specific 
integrated circuit (ASIC) revenue. (This 
applies to both the bipolar digital and MOS 
digital logic categories.) 

• Dataquest includes the revenue generated 
by sales of standalone circuit design soft
ware, sold by certain U.S. manufacturers of 
ASIC logic devices. 

• Dataquest includes Signetics revenue with 
that of its parent company, Netherlands-
based N.V. Philips. 

• Dataquest includes revenue for Taiwanese 
semiconductor manufacturers. 

• Dataquest includes revenue for three Japa
nese companies not included by WSTS until 
1990: NMB Semiconductor, Seiko-Epson, and 
Yamaha. 

• As noted herein, Dataquest includes hybrid 
revenue in the analog category. 

Further information on the above points is 
available through Dataquest's Client Inquiry 
Center at (408) 437-8099. 
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Regions—^North America is defined as including 
bodi the United States and Canada. Latin 
America, including Mexico, is considered part 
of the Asia/Pacific-ROW category. Asia/Pacific 
includes South Korea, Taiwan, Hong Kong, 
Singapore, and China. Western Europe includes 
Austria, Belgium, Germany, France, Italy, Lux
embourg, the Netherlands, the Scandinavian 
countries (Denmark, Finland, Norway, 
Sweden), Spain, the United Kingdom, and the 
rest of Europe. Japan, the fourth region, is the 
only single-country region. 

Data Sources 
The historical information presented in the 
consumption and shipment data has been con
solidated from a variety of sources, each of 
which focuses on a specific part of the mar
ket. These sources include the following: 

• World Semiconductor Trade Statistics (WSTS) 
data, and Dataquest's estimates of regional 
company sales are used to determine shif)-
ments to North America. 

• Japanese trade statistics compiled and pub
lished by the Ministry of Finance (MOF) 
and the Ministry of International Trade and 
Industry (MITD, WSTS data, and Dataquest's 
estimates of regional company sales are 
used to determine shipments to Japan. 

• For Western European markets, marketing 
statistics from WSTS data and Dataquest's 
estimates of regional company sales are 
used to determine market size. 

• In Asia/Pacific-ROW, the major published 
sources used to estimate market size are 
WSTS data and Dataquest's estimates of 
company shipments into the region. 

Dataquest believes that the estimates presented 
here are the most accurate and meaningful 
generally available today. The sources of the 
data and the guidelines for the forecasts 
presented in tiie tables are as follows: 

• Dataquest's own forecasts of electronic 
equipment production and semiconduaor 
I/O ratios 

• Unit shipments or revenue (or both) pub
lished by major industry participants, both 
in the United States and abroad 

• Estimates presented by knowledgeable and 
reliable industry spokespersons 

• Government data or trade association data 
such as those from the Electronics Industry 
Association (EIA), MITt, WSTS, and the U.S. 
Department of Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufac
turers, distributors, and users 

• Relevant projected world economic data 

Accuracy 
The tables presented here represent Dataquest 
estimates that we believe are reasonably 
accurate. Where we have no reasonable esti
mate, none is given. A zero in a table 
represents an estimate. 

Valuation of Consumption 
Regional market size is expressed in U.S. dol
lars (with the Japanese market also expressed 
in yen). To make the tables in this study use
ful in comparing different regions, it is neces
sary to express all values in a common cur
rency, and we chose the U.S. dollar for 
convenience. However, the choice of the U.S. 
dollar (or any single currency, for that matter) 
as the currency basis for the tables brings 
with it some problems that require the readers' 
careful consideration in interpreting the data. 

Inflation 
All countries that participate significandy in 
international semiconductor markets suffered 
from an overall price inflation in the 1980s, 
continuing into die 1990s. As a consequence, 
the dollar in a given year is not truly com
parable with the dollar in any preceding year. 
Consumer and wholesale price indices and 
GNP deflators all measure price changes in 
various composite "market baskets" of goods. 
However, there is no price index that meas
ures price changes of material, equipment, and 
labor inputs to the semiconductor industry. 
Indeed, the "mix" is changing so rapidly that 
what is used this year was sometimes unavail
able last year, at any price. Nor is there a 
composite price index that measures price 
changes in aggregate semiconductor product. 
In an industry noted for its deflationary trends, 
this latter effect would tend to make the com
ponent purchaser's dollar worth more as time 
passed, in terms of purchasing ability. 
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We have made no adjustments in the historical 
data to account for these inflationary and 
deflationary effects. The data are expressed in 
current doUars (dollars that include the infla
tion rate and exchange rates of the given 
year) for all historical data; comparisons 
between different years must be interpreted 
accordingly. 

Average Selling Prices 

When considering the worldwide average sell
ing prices (ASPs) for semiconductor compo
nents, one must look at the price per function 
of a circuit, the complexity of the circuit, and 
the product mix according to this increasing 
complexity. It is true that one characteristic of 
the semiconductor industry is that the price 
per function for integrated circuits has been 
dropping an average of 30 percent per year 
for the last 15 years. At the same time, circuits 
have become denser, resulting in an overall 
increase in the price of a device with a 
decreasing cost per function. Thus, Tables 7a 
through 7d show the worldwide ASPs increas
ing after many years of decreasing, due to the 
move toward higher-complexity devices. There 
are also regional differences in ASPs due to 
regional competition differences and the vary
ing regional product consumption mix. The 
worldwide ASP is truly an aggregate measure 
and may differ significandy from ASPs in any 
specific market at any point in time. 

Exchange Rates 

Construction of the West European tables 
involves combining data from many countries, 

each of which has different and changing 
exchange rates. Dataquest uses Annual Foreign 
Exchange Rates for each year as published 
by The International Monetary Fund and the 
Wall Street Journal. As far as possible, we 
prepare our estimates in terms of local curren
cies before conversion to U.S. dollars. The 
exchange rates for major currencies can 
be found in Table 0 at the end of this 
introduction. 

Japanese market size is originally expressed in 
yen. The Japanese data published in this study 
are expressed in both dollars (Tables 3a, 3b, 
3c, and 3d) and in yen (Tables 4a, 4b, 4c, 
and 4d). The yen/dollar exchange rate used 
for each year can be found in Table 0. 
Because of the fluctuations in the exchange 
rate for the yen, the dollar values given tend 
to distort the growth rate of the Japanese mar
ket, but they do provide a useful basis for 
regional market size comparisons. However, 
the data in yen give a better picture of the 
real growth in the Japanese market. 

Forecast 
As mentioned previously, historical data are 
expressed in current dollars or dollars that 
include the given year's inflation rate and 
exchange rates. However, the revenue forecasts 
use constant dollars and exchange rates, with 
no allowance for inflation or variations in the 
rates of exchange between countries. All esti
mates for 1991 and beyond are made as if 
1991 monetary conditions will continue 
through 2000 and, therefore, show the abso
lute year-to-year growth during this period. 

i 

{ 
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Semiconductor Consumption and Shipment Forecast: 

Table 0 
Foreign Exchai^e Rates 

Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

Q191 

Yrly/Qtrty 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

YR 

QTR 

Japan 
CYen per US$) 

358 

343 

302 

269 

292 

297 

296 

269 

210 

219 

227 

221 

248 

235 

237 

238 

167 

144 

130 

138 

144 

134 

France 
(IJS$ per Franc) 

0.18 

0.18 

0.20 

0.22 

0.21 

0.23 

0.21 

0.20 

0.22 

0.24 

0.24 

0.18 

0.15 

0.13 

0.11 

0.11 

0.14 

0.17 

0.17 

0.16 

0.18 

0.19 

Geimany 
(US$ per 

Deutsche Mark) 

0.27 

0.29 

0.31 

0.37 

0.39 

0.41 

0.40 

0.43 

0.50 

0.55 

0.55 

0.44 

0.41 

0.39 

0.35 

0.34 

0.46 

0.56 

0.57 

0.53 

0.62 

0.65 

United Kingdom 
CUS$ per 

Pound Sterling) 

2.38 

2.44 

2.50 

2.44 

2.33 

2.22 

1.82 

1.75 

1.92 

2.13 

2.33 

2.04 

1.75 

1.52 

1.33 

1.30 

1.47 

1.64 

1.79 

1.50 

1.79 

1.91 
Source: The International Monetary Fund Financial Times, Dataquest (May 1991) 
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Table l a 
Worldwide Semiconductor Consumption 
(Factory Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consiuitption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Worldwide 
All 
All 
All 

1985 

27,116 

2,773 

24,343 

18,552 

3,684 
589 

3,095 

10,103 
3,817 
2,745 
3,541 

4,765 

4,578 

1,213 

1986 

33,729 

2,895 

30,834 

23,618 

4,325 
606 

3,719 

12,815 
4,511 
3,489 
4,815 

6,478 

5,730 

1,486 

1987 

41,478 

3,227 

38,251 

29,887 

4,760 
621 

4,139 

17,473 
6,056 
5,108 
6,309 

7,654 

6,655 

1,709 

1988 

54,521 

3,662 

50,859 

41,068 

5,200 
689 

4,511 

26,988 
11,692 
7,144 
8,152 

8,880 

7,612 

2,179 

1989 

61,454 

4,241 

57,213 

46,924 

4,510 
540 

3,970 

33,024 
16,361 
8,202 
8,461 

9,390 

7,662 

2,627 

1990 

62,772 

4,547 

58,225 

47,303 

4,440 
459 

3,981 

32,292 
13,091 
10,068 
9,133 

10,571 

8,235 

2,687 

Source: Oataquest (May 1991) 
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Table l b 
Worldwide Semiconductor Consumption 
(Percent Change) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Worldwide 
All 
All 
All 

1985 

-13.4 

10.9 

-15.5 

-18.0 

-23.0 
-23.9 
-22.8 

-22.0 
-38.7 
-15.0 
1.4 

-2.5 

-8.2 

-.7 

1986 

24.4 

4.4 

26.7 

27.3 

17.4 
2.9 
20.2 

26.8 
18.2 
27.1 
36.0 

35.9 

25.2 

22.5 

1987 

23.0 

11.5 

24.1 

26.5 

10.1 
2.5 
11.3 

36.3 
34.2 
46.4 
31.0 

18.2 

16.1 

15.0 

1988 

31.4 

13.5 

33.0 

37.4 

9.2 
11.0 
9.0 

54.5 
93.1 
39.9 
29.2 

16.0 

14.4 

27.5 

1989 

12.7 

15.8 

12.5 

14.3 

-13.3 
-21.6 
-12.0 

22.4 
39.9 
14.8 
3.8 

5.7 

.7 

20.6 

1990 

2.1 

7.2 

1.8 

.8 

-1.6 
-15.0 

.3 

-2.2 
-20.0 
22.8 
7.9 

12.6 

7.5 

2.3 

CAGR 
85-90 

18.3 

10.4 

19.1 

20.6 

3.8 
-4.9 
5.2 

26.2 
28.0 
29.7 
20.9 

17.3 

12.5 

17.2 

Source: DaUquest (May 1991) 
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Table Ic 
Worldwide Semiconductor Consumption 
(Factory Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region o£ Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Worldwide 
All 
All 
All 

1991 

71,807 

5,584 

66,223 

54,103 

4,624 
440 

4,184 

37,709 
14,974 
12,118 
10,617 

11,770 

9,112 

3,008 

1992 

83,745 

6,556 

77,189 

64,232 

4,679 
434 

4,245 

46,294 
18,798 
14,907 
12,589 

13,259 

9,703 

3,254 

1993 

97,321 

7,518 

89,803 

75,522 

4,683 
433 

4,250 

55,628 
23,001 
17,917 
14,710 

15,211 

10,721 

3,560 

1994 

107,632 

8,407 

99,225 

83,934 

4,480 
402 

4,078 

62,243 
26,078 
20,076 
16,089 

17,211 

11,342 

3,949 

1995 

114,222 

8,691 

105,531 

89,840 

4,256 
375 

3,881 

66,906 
28,283 
21,604 
17,019 

18,678 

11,513 

4,178 

2000 

199,971 

14,610 

185,361 

164,196 

3,272 
248 

3,024 

130,228 
56,891 
44,069 
29,268 

30,696 

15,046 

6,119 

Source: DaUquest (May 1991) 
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Table Id 
Worldwide Semiconductor Consumption 
(Percent Change) 

Company: 
P r o d u c t : 
R e g i o n o f Consumpt ion: 
D i s t r i b u t i o n C h a n n e l : 
i m p l i c a t i o n : 
S p e c i f i c a t i o n : 

T o t a l I n c l u d i n g C a p t i v e s 

Noirth American C a p t i v e s 

T o t a l S e m i c o n d u c t o r 

T o t a l IC 

B i p o l a r D i g i t a l 
Memory 
L o g i c 

MOS D i g i t a l 
Memory 
Micro 
L o g i c 

A n a l o g 

T o t a l D i s c r e t e 

T o t a l O p t o e l e c t r o n i c 

A l l 
Each 
Worldwide 
A l l 
A l l 
A l l 

1991 

1 4 . 4 

2 2 . 8 

1 3 . 7 

1 4 . 4 

4 . 1 
- 4 . 1 

5 . 1 

1 6 . 8 
1 4 . 4 
2 0 . 4 
1 6 . 2 

1 1 . 3 

1 0 . 6 

1 1 . 9 

1992 

1 6 . 6 

1 7 . 4 

1 6 . 6 

1 8 . 7 

1 . 2 
- 1 . 4 

1 . 5 

2 2 . 8 
2 5 . 5 
2 3 . 0 
1 8 . 6 

1 2 . 7 

6 . 5 

8 . 2 

1993 

1 6 . 2 

1 4 . 7 

1 6 . 3 

1 7 . 6 

. 1 
- . 2 

. 1 

2 0 . 2 
2 2 . 4 
2 0 . 2 
1 6 . 8 

1 4 . 7 

1 0 . 4 

9 . 4 

1994 

1 0 . 6 

1 1 . 8 

1 0 . 5 

1 1 . 1 

- 4 . 3 
- 7 . 2 
- 4 . 0 

1 1 . 9 
1 3 . 4 
1 2 . 1 

9 . 4 

1 3 . 1 

5 . 8 

1 0 . 9 

1995 

6 . 1 

3 . 4 

6 . 4 

7 . 0 

- 5 . 0 
- 6 . 7 
- 4 . 8 

7 . 5 
8 . 5 
7 . 6 
5 . 8 

8 . 5 

1 . 5 

5 . 8 

CAGR 
9 0 - 9 5 

1 2 . 7 

1 3 . 8 

1 2 . 6 

1 3 . 7 

- . 8 
- 4 . 0 

- . 5 

1 5 . 7 
1 6 . 7 
1 6 . 5 
1 3 . 3 

1 2 . 1 

6 . 9 

9 . 2 

CAGR 
9 5 - 0 0 

1 1 . 9 

1 0 . 9 

1 1 . 9 

1 2 . 8 

- 5 . 1 
- 7 . 9 
- 4 . 9 

1 4 . 2 
1 5 . 0 
1 5 . 3 
1 1 . 5 

1 0 . 4 

5 . 5 

7 . 9 

Source: Dataquest (May 1991) 
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10 Semiconductor Consumptioa and Shipment Forecast 

Table 2a 
North American Semiconductor Consimiptlon 
(Factory Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Speci f icat ion: 

All 
Each 
North America 
All 
All 
All 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1985 1986 1987 1988 1989 1990 

11,663 13,171 15,454 18,789 21,348 20,844 

2,243 2,327 2,596 2,945 3,411 3,458 

9,420 10,844 12,858 15,844 17,937 17,386 

7,757 8,986 10,886 13,815 15,909 15,387 

1,926 2,030 2,099 2,012 1,701 1,652 
288 

368 

267 271 235 203 170 
1 , 6 3 8 1 , 7 6 3 1 , 8 2 8 1 , 7 7 7 1 , 4 9 8 1 , 4 8 2 

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

9,606 11,682 11,025 
4,298 6,163 4,655 

1 , 2 5 8 1 , 3 6 2 2 , 0 1 2 2 , 7 0 7 2 , 9 7 2 3 , 5 6 3 
1 , 3 1 1 1 , 7 7 5 2 , 2 2 9 2 , 6 0 1 2 , 5 4 7 2 , 8 0 7 

1 , 5 0 9 2 , 0 4 4 2 , 0 4 9 2 , 1 9 7 

1 , 2 9 5 1 , 5 4 2 1 , 6 4 2 1 , 6 7 6 

316 330 353 

2,526 2,710 

1,683 1,669 

345 330 

Source: OaUquest (May 1991) 
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Semiconductor Consumption and Shipment Forecast 11 

Table 2b 
North American Semiconductor Consumption 
(Percent Change) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
North America 
All 
All 
All 

1985 

-22.4 

10.7 

-27.6 

-30.0 

-31.7 
-34.7 
-31.1 

-33.5 
-48.8 
-23.0 
-9.1 

-14.6 

-13.8 

-11.1 

1986 

12.9 

3.7 

15.1 

15.8 

5.4 
-7.3 
7.6 

13.7 
1.3 
8.3 
35.4 

35.5 

19.1 

-14.1 

1987 

17.3 

11.6 

18.6 

21.1 

3.4 
1.5 
3.7 

37.2 
40.7 
47.7 
25.6 

.2 

6.5 

4.4 

1988 

21.6 

13.4 

23.2 

26.9 

-4.1 
-13.3 
-2.8 

42.6 
72.1 
34.5 
16.7 

7.2 

2.1 

7.0 

1989 

13.6 

15.8 

13.2 

15.2 

-15.5 
-13.6 
-15.7 

21.6 
43.4 
9.8 

-2.1 

15.0 

.4 

-2.3 

1990 

-2.4 

1.4 

-3.1 

-3.3 

-2.9 
-16.3 
-1.1 

-5.6 
-24.5 
19.9 
10.2 

7.3 

-.8 

-4.3 

CAGR 
85-90 

12.3 

9.0 

13.0 

14.7 

-3.0 
-10.0 
-2.0 

20.6 
21.6 
23.1 
16.4 

12.4 

5.2 

-2.2 

Source: Dataquest (May 1991) 
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Table 2c 
North American Semiconductor Consumption 
(Factory Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specific at ion: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
North America 
All 
All 
All 

1991 

22,918 

4,157 

18,761 

16,692 

1,621 
149 

1,472 

12,102 
4,989 
4,003 
3,110 

2,969 

1,733 

336 

1992 

26,235 

4,849 

21,386 

19,198 

1,588 
138 

1,450 

14,242 
5,808 
4,784 
3,650 

3,368 

1,823 

365 

1993 

30,343 

5,533 

24,810 

22,404 

1,649 
134 

1,515 

16,899 
6,963 
5,613 
4,323 

3,856 

2,014 

392 

1994 

33,112 

6,217 

26,895 

24,394 

1,509 
118 

1,391 

18,580 
8,106 
5,960 
4,514 

4,305 

2,089 

412 

1995 

34,448 

6,447 

28,001 

25,557 

1,381 
104 

1,277 

19,495 
8,681 
6,254 
4,560 

4,681 

2,039 

405 

2000 

53,614 

10,837 

42,777 

40,005 

987 
50 
937 

31,615 
14,827 
10,026 
6,762 

7,403 

2,307 

465 

Source; Dataquest (May 1991) 
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Table 2d 
North American Semiconductor Consumption 
(Percent Change) 

Company: 
Product: 
Region of Consijmption: 
Distribution Channel: 
Application: 
Speci f icat ion: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
North America 
All 
All 
All 

1991 

10.0 

20.2 

7.9 

8.5 

-1.9 
-12.4 
-.7 

9.8 
7.2 
12.3 
10.8 

9.6 

3.8 

1.8 

1992 

14.5 

16.6 

14.0 

15.0 

-2.0 
-7.4 
-1.5 

17.7 
16.4 
19.5 
17.4 

13.4 

5.2 

8.6 

1993 

15.7 

14.1 

16.0 

16.7 

3.8 
-2.9 
4.5 

18.7 
19.9 
17.3 
18.4 

14,5 

10.5 

7.4 

1994 

9.1 

12.4 

8.4 

8.9 

-8.5 
-11.9 
-8.2 

9.9 
16.4 
6.2 
4.4 

11.6 

3.7 

5.1 

1995 

4.0 

3.7 

4.1 

4.8 

-8.5 
-11.9 
-8.2 

4.9 
7.1 
4.9 
1.0 

8.7 

-2.4 

-1.7 

CAGR 
90-95 

10.6 

13.3 

10.0 

10.7 

-3.5 
-9.4 
-2.9 

12.1 
13.3 
11.9 
10.2 

11.6 

4.1 

4.2 

CAGR 
95-00 

9.3 

10.9 

8.8 

9.4 

-6.5 
-13.6 
-6.0 

10.2 
11.3 
9.9 
8.2 

9.6 

2.5 

2.8 

Source: Dauquest (May 1991) 
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14 Semiconductor Consumption and Shipment Forecast 

Table 3a 
Japanese Semiconductor Consumption 
(Factory Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Spec i f i cat ion : 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Japan 
All 
All 
All 

1985 

8,300 

151 

8,149 

5,985 

824 
136 
688 

3,232 
1,185 
884 

1,163 

1, 929 

1,621 

543 

1986 

12,018 

163 

11,855 

8,802 

1,295 
169 

1,126 

4,762 
1,738 
1,368 
1,656 

2,745 

2,242 

811 

1987 

15,107 

180 

14,927 

11,263 

1,523 
227 

1,296 

6,424 
2,268 
1,902 
2,254 

3,316 

2,693 

971 

1988 

20,977 

205 

20,772 

16,127 

1,906 
348 

1,558 

10,501 
4,424 
2,573 
3,504 

3,720 

3,282 

1,363 

1989 

23,234 

237 

22,997 

17,946 

1,750 
246 

1,504 

12,497 
5,992 
2,828 
3,677 

3,699 

3,321 

1,730 

1990 

23,031 

523 

22,508 

17,387 

1,800 
209 

1,591 

11,799 
4,612 
3,210 
3,977 

3,788 

3,392 

1,729 

Source: Dauquest (May 1991) 
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Table 3b 
Japanese Semiconductor Consumption 
(Millions of Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Japan 
All 
All 
All 

1985 

-6.8 

11.9 

-7.1 

-8.2 

-13.7 
-16.6 
-13.1 

-10.7 
-25.0 
-9.7 
9.4 

-.6 

-7.7 

8.4 

1986 

44.8 

7.9 

45.5 

47.1 

57.2 
24.3 
63.7 

47.3 
46.7 
54.8 
42.4 

42.3 

38.3 

49.4 

1987 

25.7 

10.4 

25.9 

28.0 

17.6 
34.3 
15.1 

34.9 
30.5 
39.0 
36.1 

20.8 

20.1 

19.7 

1988 

38.9 

13.9 

39.2 

43.2 

25.1 
53.3 
20.2 

63,5 
95.1 
35.3 
55.5 

12.2 

21.9 

40.4 

1989 

10.8 

15.6 

10.7 

11.3 

-8.2 
-29.3 
-3.5 

19.0 
35.4 
9.9 
4,9 

-.6 

1.2 

26.9 

1990 

-.9 

120.7 

-2.1 

-3.1 

2.9 
-15.0 
5.8 

-5.6 
-23.0 
13.5 
8.2 

2.4 

2.1 

-.1 

CAGR (%) 
85-90 

22.6 

28.2 

22.5 

23.8 

16.9 
9.0 
18.3 

29.6 
31.2 
29.4 
27.9 

14.4 

15.9 

26.1 

Source: Dataquest (May 1991) 
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16 Semiconductor Consumption and Shipment Forecast 

Table 3c 
Japanese Semiconductor Consumption 
(Factory Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Speci f icat ion : 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Japan 
All 
All 
All 

1991 

27,025 

671 

26,354 

20,545 

2,030 
222 

1,808 

14,288 
5,698 
3,835 
4,755 

4,227 

3,827 

1,982 

1992 

31,580 

818 

30,762 

24,608 

2,158 
233 

1,925 

17,799 
7,537 
4,615 
5,647 

4,651 

4,017 

2,137 

1993 

35,586 

931 

34,655 

28,096 

2,142 
240 

1,902 

20,751 
9,037 
5,293 
6,421 

5,203 

4,242 

2,317 

1994 

39,208 

1,008 

38,200 

31,150 

2,131 
237 

1,894 

23,267 
10,212 
5,928 
7,127 

5,752 

4,467 

2,583 

1995 

41,787 

1,025 

40,762 

33,407 

2,098 
233 

1,865 

25,236 
11,131 
6,422 
7,683 

6,073 

4,601 

2,754 

2000 

72,290 

1,723 

70,567 

60,667 

1,685 
180 

1,505 

50,100 
24,719 
11,780 
13,601 

8,882 

5,816 

4,084 

Source: £>auquest (May 1991) 
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Table 3d 
Japanese Semiconductor Consumption 
(Percent Change) 

Company: 
Product: 
Region of Consuniption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Japan 
All 
All 
All 

1991 

17.3 

28.3 

17.1 

18.2 

12.8 
6.2 

13.6 

21.1 
23.5 
19.5 
19.6 

11.6 

12.8 

14.6 

1992 

16.9 

21.9 

16.7 

19.8 

6.3 
5.0 
6.5 

24.6 
32.3 
20.3 
18.8 

10.0 

5.0 

7.8 

1993 

12.7 

13.8 

12.7 

14.2 

-.7 
3.0 
-1.2 

16.6 
19.9 
14.7 
13.7 

11.9 

5.6 

8.4 

1994 

10.2 

8.3 

10.2 

10.9 

-.5 
-1.3 
-.4 

12.1 
13.0 
12.0 
11.0 

10.6 

5.3 

11.5 

1995 

6.6 

1.7 

6.7 

7.2 

-1.5 
-1.7 
-1.5 

8.5 
9.0 
8.3 
7.8 

5.6 

3.0 

6.6 

CAGR 
90-95 

12.7 

14.4 

12.6 

14.0 

3.1 
2.2 
3.2 

16.4 
19.3 
14.9 
14.1 

9.9 

6.3 

9.8 

CAGR 
95-00 

11.6 

10.9 

11.6 

12.7 

-4.3 
-5.0 
-4.2 

14.7 
17.3 
12.9 
12.1 

7.9 

4.8 

8.2 

Source: Dauquest (May 1991) 
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Table 4a 
Japanese Semiconductor Consumption 
(Factory Revenue in Billions of Japanese Yen) 

Company: All 
Product: Each 
Region of Consumption: Japan 
Distribution Channel: All 
Application: All 
Specification: All 

1985 1986 1987 1988 1989 1990 

Total Including Captives 1,975.3 2,006.9 2,175.4 2,727.0 3,206.3 3,316.4 

North American Captives 35.9 27.2 25.9 26.7 32.7 75.3 

Total Semiconductor 1,939.4 1,979.7 2,149.5 2,700.3 3,173.6 3,241.1 

Total IC 1,424.4 1,469.9 1,621.9 2,096.4 2,476.6 2,503.7 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/US$) 

196.1 
32.4 
163.7 

769.2 
282.0 
210.4 
276.8 

459.1 

385.8 

129.2 

238 

216.2 
28.2 
188.0 

795.3 
290.2 
228.5 
276.6 

458.4 

374.4 

135.4 

167 

219.3 
32.7 
186.6 

925.1 
326.6 
273.9 
324.6 

477.5 

387.8 

139.8 

144 

247.7 
45.2 

202.5 

1,365.1 
575.1 
334.5 
455.5 

483.6 

426.7 

177.2 

130 

241.5 
33.9 

207.6 

1,724.6 
826.9 
390.3 
507.4 

510.5 

458.3 

238.7 

138 

259.2 
30.1 

229.1 

1,699.0 
664.1 
462.2 
572.7 

545.5 

488.4 

249.0 

144 

Source: Dataquest (May 1991) 
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Table 4b 
Japanese Semiconductor Cotisumptlon 
(Percent Change la Yen) 

Company: 
Product: 
Region of Consiuttption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NA = Not available 

Source: E)ataquest (May 1991) 

All 
Each 
Japan 
All 
All 
All 

1985 

-6.4 

.0 

-6.7 

-7.8 

-13.3 
-16.1 
-12.8 

-10.4 
-24.6 
-9.3 
9.9 

-.2 

-7.3 

8.8 

1986 

1.6 

.0 

2.1 

3.2 

10.2 
-13.0 
14.8 

3.4 
2.9 
8.6 
-.1 

-.2 

-3.0 

4.8 

1987 

8.4 

.0 

8.6 

10.3 

1.4 
16.0 
-.7 

16.3 
12.5 
19.9 
17.4 

4.2 

3.6 

3.2 

1988 

25.4 

.0 

25.6 

29.3 

13.0 
38.2 
8.5 

47.6 
76.1 
22.1 
40.3 

1.3 

10.0 

26.8 

1989 

17.6 

.0 

17.5 

18.1 

-2.5 
-25.0 
2.5 

26.3 
43.8 
16.7 
11.4 

5.6 

7.4 

34.7 

1990 

3.4 

.0 

2,1 

1.1 

7.3 
-11.2 
10.4 

-1.5 
-19.7 
18.4 
12.9 

6.9 

6.6 

4.3 

CAGR 
85-90 

10.9 

.0 

10.8 

11.9 

5.7 
-1.5 
7.0 

17.2 
18.7 
17.0 
15.7 

3.5 

4.8 

14.0 
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Table 4c 
Japanese Semiconductor Consumption 
(Factory Revenue in Billions of Japanese Yen) 

Company: All 
Product: Each 
Region of Consumption: Japan 
Distribution Channel: All 
Application: All 
Specification: All 

1991 1992 1993 1994 1995 2000 

Total Including Captives 3,618.6 4,228.5 4,765.0 5,250.0 5,595.3 9,679.6 

North American Captives 89.8 109.5 124.7 135.0 137.2 230.7 

Total Semiconductor 3,528.8 4,119.0 4,640.3 5,115.0 5,458.1 9,448.9 

Total IC 2,751.0 3,295.0 3,762.1 4,171.0 4,473.2 8,123.3 

Bipolar Digital 271.8 289.0 286.8 285.3 280.9 225.6 
Memory 29.7 31.2 32.1 31.7 31.2 24.1 
Logic 242.1 257.8 254.7 253.6 249.7 201.5 

MOS Digital 1,913.2 2,383.2 2,778.6 3,115.5 3,379.1 6,708.4 
Memory 763.0 1,009.2 1,210.1 1,367.4 1,490.4 3,309.9 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate (yen/DS$) 

Source: Dataquest (May 1990 

5 1 3 . 5 
6 3 6 . 7 

5 6 6 . 0 

5 1 2 . 4 

2 6 5 . 4 

1 3 3 . 9 

6 1 7 . 9 
7 5 6 . 1 

6 2 2 . 8 

5 3 7 , 9 

2 8 6 . 1 

1 3 3 . 9 

7 0 8 . 7 
8 5 9 . 8 

6 9 6 . 7 

5 6 8 . 0 

3 1 0 . 2 

1 3 3 . 9 

7 9 3 . 8 
9 5 4 . 3 

7 7 0 . 2 

5 9 8 . 1 

3 4 5 . 9 

1 3 3 . 9 

8 5 9 . 9 
1 , 0 2 8 . 8 

8 1 3 . 2 

6 1 6 . 1 

3 6 8 . 8 

1 3 3 . 9 

1-
1, 

1, 

, 5 7 7 . 3 
, 8 2 1 . 2 

, 1 8 9 . 3 

7 7 8 . 8 

5 4 6 . 8 

1 3 3 . 9 
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Table 4d 
Japanese Semiconductor Consumption 
(Percent Change In Yen) 

Company: 
Product: 
Region of Consumption; 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Japan 
All 
All 
All 

1991 

9.1 

.0 

8.9 

9.9 

4.9 
-1.3 
5.7 

12.6 
14.9 
11.1 
11.2 

3.8 

4.9 

6.6 

1992 

16.9 

.0 

16.7 

19.8 

6.3 
5.1 
6.5 

24.6 
32.3 
20.3 
18.8 

10.0 

5.0 

7.8 

1993 

12.7 

.0 

12.7 

14.2 

-.8 
2.9 
-1.2 

16.6 
19.9 
14.7 
13.7 

11.9 

5.6 

8.4 

1994 

10.2 

.0 

10.2 

10.9 

-.5 
-1.2 
-.4 

12.1 
13.0 
12.0 
11.0 

10.5 

5.3 

11.5 

1995 

6.6 

.0 

6.7 

7.2 

-1.5 
-1.6 
-1.5 

8.5 
9.0 
8.3 
7.8 

5.6 

3.0 

6.6 

CAGR 
90-95 

11.0 

.0 

11.0 

12.3 

1.6 
.7 

1.7 

14.7 
17.5 
13.2 
12.4 

8.3 

4.8 

8.2 

CAGR 
95-00 

11.6 

.0 

11.6 

12.7 

-4.3 
-5.0 
-4.2 

14.7 
17.3 
12.9 
12.1 

7.9 

4.8 

8.2 

NA = Not available 

Source: DaUquest (May 1991) 
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Table 5a 
European Semiconductor Consumption 
(Factory Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Each 
Europe 
All 
All 
All 

1985 

5,174 

379 

4,795 

3,615 

719 
150 
569 

1,933 
745 
486 
702 

963 

969 

211 

1986 

5,992 

405 

5,587 

4,116 

719 
147 
572 

2,270 
813 
574 
883 

1,127 

1,207 

264 

1987 

6,949 

451 

6,498 

4,840 

727 
88 
639 

2,761 
854 
805 

1,102 

1,352 

1,377 

281 

1988 

9,003 

512 

8,491 

6,669 

772 
74 
698 

4,364 
1,797 
1,212 
1,355 

1,533 

1,516 

306 

1989 

10,348 

593 

9,755 

7,794 

640 
72 
568 

5,458 
2,548 
1,469 
1,441 

1,696 

1,594 

367 

1990 

11,227 

566 

10,661 

8,326 

577 
58 
519 

5,403 
2,154 
1,836 
1,413 

2,346 

1,915 

420 

Source: Dataquest (May 1991) 
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Semiconductor Consumption and Shipment Forecast 23 

Table $b 
European Semiconductor Consumption 
(Millions of Dollars) 

Company: 
Product: 
Region of Consuntption: 
Distribution Channel: 
Application: 
Specificat ion: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Europe 
All 
All 
All 

1985 

-.5 

12.1 

-1.4 

-3.1 

-3.0 
4.2 
-4.7 

-8.9 
-24.4 
3.2 
5.4 

11.1 

2.9 

10.5 

1986 

15.8 

6.9 

16.5 

13.9 , 

.0 
-2.0 

.5 

17.4 
9.1 

18.1 
25.8 

17.0 

24.6 

25.1 

1987 

16.0 

11.4 

16.3 

17.6 

1.1 
-40.1 
11.7 

21.6 
5.0 
40.2 
24.8 

20.0 

14.1 

6.4 

1988 

29.6 

13.5 

30.7 

37.8 

6.2 
-15.9 

9.2 

58.1 
110.4 
50.6 
23.0 

13.4 

10.1 

8.9 

1989 

14.9 

15.8 

14.9 

16.9 

-17.1 
-2.7 
-18.6 

25.1 
41.8 
21.2 
6.3 

10.6 

5.1 

19.9 

1990 

8.5 

-4.6 

9.3 

6.8 

-9.8 
-19.4 
-8.6 

-1.0 
-15.5 
25.0 
-1.9 

38.3 

20.1 

14.4 

CAGR (%) 
85-90 

16.8 

8.4 

17.3 

18.2 

-4.3 
-17.3 
-1.8 

22.8 
23.7 
30.5 
15.0 

19.5 

14.6 

14.8 

Source: Dataquest (May 1991) 
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Table 5c 
European Semiconductor Consumption 
(Factory Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Europe 
All 
All 
All 

1991 

13,030 

756 

12,274 

9, 634 

571 
57 
514 

6,462 
2,570 
2,225 
1,667 

2,601 

2,178 

462 

1992 

15,305 

889 

14,416 

11,542 

540 
52 
488 

8,155 
3,346 
2,873 
1,936 

2,847 

2,370 

504 

1993 

18,367 

1,054 

17,313 

14,002 

500 
50 
450 

10,264 
4,293 
3,706 
2,265 

3,238 

2,755 

556 

1994 

20,508 

1,182 

19,326 

15,818 

458 
40 
418 

11,703 
4,667 
4,447 
2,589 

3,657 

2,894 

614 

1995 

21,983 

1,219 

20,764 

17,138 

403 
32 
371 

12,757 
5,140 
4,847 
2,770 

3,978 

2,981 

645 

2000 

41,690 

2,050 

39,640 

34,417 

268 
17 
251 

28,000 
11,269 
11,762 
4,969 

6,149 

4,280 

943 

Source: Dataquest (May 1991) 

©1991 Dataquest Incorporated May—Reproduction Prohibited 



Semiconductor Consumption and Shipn>ent Forecast 25 

Table 5d 
European Semiconductor Consumption 
(Percent Change) 

Company: 
Product: 
Region of Consultation: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Soufxx: Dataquest (May 1991) 

All 
Each 
Europe 
All 
All 
All 

1991 

16.1 

33.6 

15.1 

15.7 

-1.0 
-1.7 
-1.0 

19.6 
19.3 
21.2 
18.0 

10.9 

13.7 

10.0 

1992 

17.5 

17.6 

17.5 

19.8 

-5.4 
-8.8 
-5.1 

26.2 
30.2 
29.1 
16.1 

9.5 

8.8 

9.1 

1993 

20.0 

18.6 

20.1 

21.3 

-7.4 
-3.8 
-7.8 

25.9 
28.3 
29.0 
17.0 

13.7 

16.2 

10.3 

1994 

11.7 

12.1 

11.6 

13.0 

-8.4 
-20.0 
-7.1 

14.0 
8.7 

20.0 
14.3 

12.9 

5.0 

10.4 

1995 

7.2 

3.1 

7.4 

8.3 

-12.0 
-20.0 
-11.2 

9.0 
10.1 
9.0 
7.0 

8.8 

3.0 

5.0 

CAGR 
90-95 

14.4 

16.6 

14.3 

15.5 

-6.9 
-11.2 
-6.5 

18.7 
19.0 
21.4 
14.4 

11.1 

9.3 

9.0 

CAGR 
95-00 

13.7 

11.0 

13.8 

15.0 

-7.8 
-11.9 
-7.5 

17.0 
17.0 
19.4 
12.4 

9.1 

7.5 

7.9 
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Table 6a 
Asia/Padftc-Rest of World Semiconductor Consumption 
(Factory Revenue In Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consuittption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Asia/ROW 
All 
All 
All 

1985 

1,979 

0 

1,979 

1,195 

215 
15 

200 

616 
134 
117 
365 

364 

693 

91 

1986 

2,548 

0 

2,548 

1,714 

281 
23 
258 

871 
185 
185 
501 

562 

739 

95 

1987 

3,968 

0 

3,968 

2,898 

411 
35 

376 

1,550 
437 
389 
724 

937 

943 

127 

1988 

5,752 

0 

5,752 

4,457 

510 
32 
478 

2,517 
1,173 
652 
692 

1,430 

1,138 

157 

1989 

6,524 

0 

6,524 

5,275 

419 
19 

400 

3,387 
1,658 
933 
796 

1,469 

1,064 

185 

1990 

7,670 

0 

7,670 

6,203 

411 
22 
389 

4,065 
1,670 
1,459 

936 

1,727 

1,259 

208 

Source: Dauquest CMay 1991) 
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Table 6b 
Asla/PaciAc-Rest of World Semiconductor Consumption 
(Millions of Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NM = Not meaningful 

All 
Each 
Asia/ROW 
All 
All 
All 

1985 

-9.3 

NM 

-9.3 

-6.7 

-20.1 
-42.3 
-17,7 

-12.0 
-42.7 
-19.3 
13.7 

16.7 

-11.7 

-20,9 

1986 

28.8 

NM 

28.8 

43.4 

30.7 
53.3 
29.0 

41.4 
38.1 
58.1 
37.3 

54.4 

6.6 

4.4 

1987 

55.7 

NM 

55.7 

69.1 

46.3 
52,2 
45.7 

78.0 
136.2 
110,3 
44,5 

66.7 

27.6 

33,7 

1988 

45,0 

NM 

45,0 

53,8 

24,1 
-8,6 
27.1 

62.4 
168.4 
67.6 
-4.4 

52.6 

20.7 

23.6 

1989 

13.4 

NM 

13.4 

18.4 

-17.8 
-40.6 
-16.3 

34.6 
41.3 
43.1 
15.0 

2.7 

-6.5 

17.8 

1990 

17.6 

NM 

17.6 

17.6 

-1.9 
15.8 
-2.8 

20.0 
.7 

56.4 
17.6 

17.6 

18.3 

12.4 

CAGR {%) 
85-90 

31.1 

NM 

31.1 

39.0 

13.8 
8,0 
14.2 

45.8 
65.6 
65.6 
20.7 

36.5 

12.7 

18.0 

Source: Dataquest (May 1991) 
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Table 6c 
Asia/Pacific-Rest of World Semiconductor Consumption 
(Factory Revenue in Millions of U.S. Dollars) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Source: Dataquest (May 1991) 

All 
Each 
Asia/ROW 
All 
All 
All 

1991 

8,834 

0 

8,834 

7,232 

402 
12 
390 

4,857 
1,717 
2,055 
1,085 

1,973 

1,374 

228 

1992 

10,625 

0 

10,625 

8,884 

393 
11 
382 

6,098 
2,107 
2,635 
1,356 

2,393 

1,493 

248 

1993 

13,025 

0 

13,025 

11,020 

392 
9 

383 

7,714 
2,708 
3,305 
1,701 

2,914 

1,710 

295 

1994 

14,804 

0 

14,804 

12,572 

382 
7 

375 

8,693 
3,093 
3,741 
1,859 

3,497 

1,892 

340 

1995 

16,004 

0 

16,004 

13,738 

374 
6 

368 

9,418 
3,331 
4,081 
2,006 

3,946 

1,892 

374 

2000 

32,377 

0 

32,377 

29,107 

332 
1 

331 

20,513 
6,076 
10,501 
3,936 

8,262 

2,643 

627 
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Table 6d 
Asla/Padfic-Rest of World Semiconductor Consumption 
(Percent Change) 

Company: 
Product: 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Including Captives 

North American Captives 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

NM = Not meaningful 

All 
Each 
Asia/ROW 
All 
All 
All 

1991 

15.2 

NM 

15.2 

16.6 

-2.2 
-45.5 

.3 

19.5 
2.8 
40.8 
15.9 

14.2 

9.1 

9.6 

1992 

20.3 

NM 

20.3 

22.8 

-2.2 
-8.3 
-2.1 

25.6 
22.7 
28.2 
25.0 

21.3 

8.7 

8.8 

1993 

22.6 

NM 

22.6 

24.0 

-.3 
-18.2 

.3 

26.5 
28.5 
25.4 
25.4 

21.8 

14.5 

19.0 

1994 

13.7 

NM 

13.7 

14.1 

-2.6 
-22.2 
-2.1 

12.7 
14.2 
13.2 
9.3 

20.0 

10.6 

15.3 

1995 

8.1 

NM 

8.1 

9.3 

-2.1 
-14.3 
-1.9 

8.3 
7.7 
9.1 
7.9 

12.8 

.0 

10.0 

CAGR 
90-95 

15.8 

NM 

15.8 

17.2 

-1.9 
-22.9 
-1.1 

18.3 
14.8 
22.8 
16.5 

18.0 

8.5 

12.5 

CAGR 
95-00 

15.1 

NM 

15.1 

16.2 

-2.4 
-30.1 
-2.1 

16.8 
12.8 
20.8 
14.4 

15.9 

6.9 

10.9 

Source; Dataquest (May 1991) 
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Table 7a 
Worldwide Semiconductor Average Selling Prices 
(Factory ASP In U.S. Dollars) 

Company: 
Product: 
Region of Consultation: 
Distribution Channel: 
Application: 
Specification: 

Total Semiconductor 

Total IC 

Bipolar Digital 

All 
Each 
Worldwide 
All 
All 
All 

1985 

.30 

1.05 

.71 

1986 

.34 

1.09 

.71 

1987 

.33 

1.18 

.69 

1988 

.42 

1.32 

.70 

1989 

.42 

1.45 

.70 

1990 

.39 

1.33 

.68 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1.64 
2.59 
3.14 
.93 

.76 

.08 

.22 

1 
2 
3 

.63 

.41 

.13 
,99 

.84 

.09 

.25 

1.94 
3.09 
3.56 
1.12 

.82 

.08 

.28 

2 
4 
4 
1 

.38 

.87 

.15 

.13 

.72 

.09 

.34 

2 
5 
3 
1, 

.65 

.88 

.77 

.13 

.70 

.08 

.27 

2.32 
4.43 
4.28 
1.06 

.70 

.08 

.29 

Souice Dauquest (May 1991) 
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Table 7b 
Worldwide Semiconductor Averse Selling Prices 
(Percent Change In Dollars) 

Comparty: 
Product : 
Region of Consumption: 
Distribution Channel: 
Application: 
Specification: 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

All 
Each 
Worldwide 
All 
All 
All 

CAGR 
1985 1986 1987 1988 1989 1990 85-90 

-15.7 13.2 -2.7 24.8 -.3 -5.1 5.4 

-4.4 3.5 8.5 11.6 10.0 -8.4 4.8 

9.2 .0 -2.8 1.4 .0 -2.9 -.9 

-16.0 -.5 18.6 23.0 11.5 -12.6 7.2 
-33.6 -6.9 28.2 57.6 20.7 -24.7 11.3 
-11.0 -.3 13.7 16.6 -9.2 13.5 6.4 

9.4 6.5 13.1 .9 .0 -6.2 2.7 

1.3 10.5 -2.4 -12.2 -2.8 .0 -1.6 

-11.1 15.0 -13.0 12.5 -11.1 .0 .0 

-21.4 13.6 12.0 21,4 -20.6 7.4 5.7 

Source: Dataquest (May 1991) 
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Table 7c 
Worldwide Semiconductor Average Selling Prices 
(Factory ASP to U.S. Dollars) 

Company: 
Product: 
Region of Consmnption: 
Distribution Channel: 
Application: 
Specification: 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1991 

.41 

1.40 

.70 

All 
Each 
Worldwide 
All 
All 
All 

1992 

.44 

1.53 

.71 

1993 

.47 

1.65 

.72 

1994 

.48 

1.62 

.70 

1995 

.49 

1.63 

.69 

2000 

.64 

2.00 

.69 

2.46 
4.86 
4.36 
1.12 

.71 

.08 

.29 

2.79 
6.07 
4.43 
1.24 

.71 

.08 

.29 

3 
7 
4 
1 

.17 

.34 

.49 

.41 

.70 

.08 

.29 

3 
8 
4 
1 

.08 

.10 

.35 

.30 

.68 

.08 

.29 

3.18 
9.00 
4.29 
1.32 

.67 

.08 

.29 

4.02 
17.56 
4.34 
1.54 

.68 

.08 

.29 

Source: DaUque5t (May 1991) 
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Table 7d 
Worldwide Semiconductor Average Selling Prices 
(Percent (Change In Dollars) 

Con^any: 
P r o d u c t : 
Region of Consumption: 
Distribution Channel: 
Application: 
Speci f icat ion: 

All 
Each 
Worldwide 
All 
All 
All 

CAGR CA6R 
1991 1992 1993 1994 1995 90-95 95-00 

L1 Semiconductor 

)tal IC 

Bipolar Digital 
Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

3.2 

5.6 

2.9 

6.0 
9.7 
1.9 
5.7 

8.7 

9.2 

1.4 

13.3 
24.9 
1.6 
10.7 

5.7 

7.5 

1.4 

13.7 
20.9 
1.4 
13.7 

2.4 

-2.0 

-2.8 

-2.8 
10.4 
-3.1 
-7.8 

3.3 

.8 

-1.4 

3.1 
11.1 
-1.4 
1.5 

4.6 

4.1 

.3 

6.5 
15.2 

.0 
4.5 

5.2 

4.1 

.0 

4.8 
14.3 

.2 
3.1 

Analog 1.4 .0 -1.4 -2.9 -1.5 -.9 .3 

Total Discrete .0 .0 .0 .0 .0 .0 .0 

Total Optoelectronic .0 .0 .0 .0 .0 .0 .0 

Source: Dataquest (May 1991) 
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Table 8a 
Worldwide Semiconductor Unit Shipments 
(Millions of Units) 

Company: All 
Product: Each 
Region of Consijraption: Worldwide 
Distribution Channel: All 
Application: All 
Specification: All 

1985 1986 1987 1988 1989 1990 

Total Semiconductor 80,380 89,881 114,551 122,085 137,808 147,757 

Total IC 17,607 21,654 25,260 31,098 32,303 35,553 

Bipolar Digital 5,172 6,092 6,899 7,429 6,443 6,529 
Memory-
Logic 

MOS Digital 6,171 7,850 9,028 11,336 12,446 13,923 
Memory 1,475 1,872 1,960 2,401 2,782 2,955 
Micro 875 1,115 1,435 1,721 2,176 2,352 
Logic 3,820 4,864 5,633 7,214 7,488 8,616 

Analog 6,264 7,712 9,334 12,333 13,414 15,101 

Total Discrete 57,200 62,283 83,188 84,578 95,775 102,938 

Total Optoelectronic 5,573 5,944 6,104 6,409 9,730 9,266 

Source: Dataquest (May 1991) 
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Table 8b 
Worldwide Semiconductor Unit Shipments 
(Percent Chac^) 

Company: All 
Product: Each 
Region of Constuitption: Worldwide 
Distribution Channel: All 
Application: All 
Specification: All 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

CAGR 
1985 1986 1987 1988 1989 1990 85-90 

.0 11.8 27.4 6.6 12.9 7.2 12.9 

-14,4 23.0 16.7 23.1 3.9 10.1 15.1 

-29.5 17.8 13.2 7.7 -13.3 1.3 4.8 

-7.1 27.2 15.0 25.6 9.8 11.9 17.7 
-7.6 26.9 4.7 22.5 15.9 6.2 14.9 
-4.5 27.4 28.7 20.0 26.4 8.1 21.9 
-7.4 27.3 15.8 28.1 3.8 15.1 17.7 

-5.0 23.1 21.0 32.1 8.8 12.6 19.2 

3.2 8.9 33.6 1.7 13.2 7.5 12.5 

26.9 6.7 2.7 5.0 51.8 -4.8 10.7 

Source: Dabquest (May 1991) 
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Table 8c 
Worldwide Semiconductor Unit Shipments 
(Millions o f Units) 

Company: All 
Product: Each 
Region of Consuiq>tion: Worldwide 
Distribution Channel: All 
Application: All 
Specification: All 

1991 1992 1993 1994 1995 2000 

Total Semiconductor 162,794 174,510 192,080 207,313 213,438 291,457 

Total IC 38,522 41,864 45,791 51,921 55,118 82,282 

Bipolar Digital 6,606 6,575 6,504 6,400 6,168 4,742 
Memory 
Logic 

MOS Digital 15,339 16,614 17,557 20,211 21,072 32,399 
Memory 3,081 3,097 3,134 3,220 3,143 3,240 
Micro 2,779 3,365 3,990 4,615 5,036 10,154 
Logic 9,479 10,152 10,433 12,376 12,893 19,005 

Analog 16,577 18,675 21,730 25,310 27,878 45,141 

Total Discrete 113,900 121,425 134,013 141,775 143,913 188,075 

Total Optoelectronic 10,372 11,221 12,276 13,617 14,407 21,100 

Source; Oataquest (May 1991) 
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Table 8d 
Worldwide Semiconductor Unit Shipments 
(Percem Change) 

Company: A l l 
P r o d u c t : Each 
R e g i o n o f Consiunpt ion: Worldwide 
D i s t r i b u t i o n C h a n n e l : A l l 
i ^ i p l i c a t i o n : A l l 
S p e c i f i c a t i o n : A l l 

CAGR CAGR 
1 9 9 1 1992 1993 1994 1995 9 0 - 9 5 9 5 - 0 0 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

10.2 

8.4 

1.2 

10.2 
4.3 
18.2 
10.0 

A n a l o g 

T o t a l D i s c r e t e 

T o t a l O p t o e l e c t r o n i c 

3 . 0 

6 . 2 

- 3 . 6 

7 . 6 

9 . 2 

- 1 . 1 

6 . 4 

8 . 3 

- 5 . 1 

7 . 2 1 0 . 1 7 . 9 

8 . 7 9 . 4 1 3 . 4 

- . 5 - 1 . 1 - 1 . 6 

8 . 3 5 . 7 1 5 . 1 
. 5 1 . 2 2 . 7 

1 8 . 2 2 1 . 1 1 8 . 6 1 5 . 7 
7 . 1 2 . 8 1 8 . 6 

9 . 8 1 2 . 7 1 6 . 4 1 6 . 5 1 0 . 1 1 3 . 0 1 0 . 1 

1 0 . 6 6 . 6 1 0 . 4 5 . 8 1 . 5 6 . 9 5 . 5 

1 1 . 9 8 . 2 9 . 4 1 0 . 9 5 . 8 9 . 2 7 . 9 

4.3 
2.4 

9.1 
4.2 

8.6 
1.2 
16.4 
8.4 

9.0 
.6 

15.1 
8.1 

Source: Dataquest (May 1991) 
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^ B DataQuest ^ S 
^ ^ ^ ^ F Dataquest Research and Sales Offices: 

^ ^ ^ ^ K Dataquest Incorporated 
^ ^ ^ K 1290 Ridder Park Drive 
^ H B San Jose, California 95131-2398 
^ • K Phone: (408) 437-8000 
^ ^ ^ B Telex: 171973 
^ ^ ^ B Fax: (408) 437-0292 
^ ^ ^ ^ K Technology Products Group 
^ ^ ^ K Phone: (800) 624-3280 

^ ^ ^ ^ K Dataquest Incorporated 
^ ^ ^ ^ K Ledgeway/Dataquest 
^ ^ ^ ^ B The Corporate Center 
^ ^ ^ ^ F 550 Cochituate Road 
^ ^ ^ B Framingham, MA 01701 
^ ^ ^ H Phone: (508) 370-5555 
^ ^ ^ K Fax: (508) 370-6262 

^ ^ ^ ^ H Dataquest Incorporated 
^ ^ ^ ^ B Invitational Computer Conferences Division 
^ ^ ^ ^ ^ F 3151 Airway Avenue, C-2 
^ ^ ^ ^ E Costa Mesa, California 92626 
^ ^ ^ m Phone: (714) 957-0171 
^ ^ ^ B Telex: 5101002189 ICCDQ 
^ ^ ^ H Fax: (714) 957-0903 

^ ^ ^ ^ B Dataquest Australia 
^ ^ ^ ^ ^ E Suite 1, Century Plaza 
^ ^ ^ ^ B 80 Berry Street 
^ ^ ^ K North Sydney, NSW 2060 
^ ^ ^ ^ ^ E Australia 
^ ^ ^ E Phone: (02) 959 4544 
^ ^ ^ K Telex: 25468 
^ ^ ^ B Fax: (02) 929 0635 

^ ^ ^ ^ B Dataquest GmbH 
^ ^ ^ ^ ^ B Kronstadter Strasse 9 
^ ^ ^ K 8000 Munich 80 
^ ^ ^ ^ ^ f r West Germany 
^ ^ ^ B Phone: Oil 49 89 93 09 09 0 
^ ^ ^ K Fax: 49 89 930 3277 

^ ^ ^ ^ B Dataquest Europe Limited 
^ ^ ^ ^ K Roussel House, Broadwater Park 
^ ^ ^ ^ Denham, Uxbridge, Middx UB9 5HP 
^ ^ ^ ^ ^ B England 
^ ^ ^ V Phone: 0895-835050 
^ ^ ^ K Telex: 266195 
^ ^ ^ B Fax: 0895 835260/1/2 

^ ^ ^ ^ B Dataquest Europe SA 
^ ^ ^ K Tour Gallieni 2 
^ ^ ^ ^ B 36, avenue du General-de-Gaulle 
^ ^ ^ B 93175 Bagnolet Cedex 
^ ^ ^ ^ ^ F France 
^ ^ ^ H Phone: (1) 48 97 31 00 
^ ^ ^ B Telex: 233 263 
^ ^ ^ H Fax: (1) 48 97 34 00 

^^^^^B 

Dataquest Hong Kong ' ^ ^ ^ H 
Rm. 401, Connaught Comm. BIdg. ^ ^ ^ B 
185 Wanchai Rd. ^ ^ H 
Wanchai, Hong Kong ^ ^ ^ ^ B 
Phone: 8387336 W 
Telex: 80587 M 
Fax: 5722375 B 

Dataquest Israel B 
59 Mishmar Ha'yarden Street a 
Tel Aviv, Israel 69865 M 
or B 
P.O. Box 18198 ^ ^ m 
Tel Aviv, Israel ^ ^ ^ ^ | 
Phone: 52 913937 ^ ^ H 
Telex: 341118 ^ ^ H 
Fax: 52 32865 ^ ^ ^ H 

Dataquest Japan Limited ^ ^ ^ H 
Shinkawa Sanko Building ^ ^ ^ B 
1-3-17 Shinkawa, Chuo-ku ' ^ ^ ^ 9 
Tokyo 104 Japan ^ 1 
Phone: (03) 5566-0411 J 
Fax: (03) 5566-0425 l l ^ l 

Dataquest Korea ^ ^ ^ B 
Daeheung BIdg. 1105 ^ ^ ^ H 
648-23 Yeoksam-dong : ^ ^ H 
Kangnam-gu ^ ^ ^ B 
Seoul, Korea 135 ^ ^ H 
Phone: (02) 556-4166 ^ ^ H 
Fax: (02) 552-2661 ^ ^ H 

Dataquest Singapore ^ B ^ | 
4012 Ang Mo Kio Industrial Park 1 T 
Ave. 10, #03-10 to #03-12 " 
Singapore 2056 
Phone: 4597181 
Telex: 38257 
Fax: 4563129 

Dataquest Taiwan 
Room 801/8th Floor 
Ever Spring Building 
147, Sect. 2, Chien Kuo N. Rd. 
Taipei, Taiwan R.O.C. 104 
Phone: (02) 501-7960 ^ ^ H 
Telex: 27459 ^ ^ H 
Fax: (02) 505-4265 ^ ^ H 

^^^^M 
Dataquest West Germany a ^ ^ H 
In der Schneithohl 17 ^ ^ ^ ^ | 
6242 Kronberg 2 ^ ^ W 
West Germany ^M 
Phone: 06173/61685 B 
Telex: 418089 B 
Fax: 06173/67901 ^^^M 

()OIU42l ^ ^ ^ B 

^ 

i 

i 



DataQuest Semiconductor Equipment, Manufacturing, 
and Materiais 



Semiconductor Equipment, 
Manufacturing, and Materials 
Forecast 
January 1991 

Source: 
Dataquest 

Dataoyest Semiconductor Equipment, Manufacturing, 
and Materiais 



Published by Dataquest Incorporated 

The content of this report represents our interpretation and analysis of information generally available to the 
public or released by knowledgeable individuals in the subject industry, but is not guaranteed as to accuracy or 
completeness. It does not contain material provided to us in confidence by our clients. 

Printed in the United States of America. All rights reserved. No part of this publication may be reproduced, 
stored in retrieval systems, or transmitted, in any form or by any means—mechanical, electronic, photocopying, 
duplicating, microfilming, videotape, or otherwise—without the prior written permission of the publisher. 

© 1991 Dataquest Incorporated 
March 1991 



Table of Contents 

This booklet is divided into five major sections. 

Chapter 1 Semiconductor Consun^on Forecast 1 

Cbapta 2 Semiconductoi Production Forecast 5 

Ouq>ter 3 Capital Spending Forecast 9 

Chapter 4 Wafer Fab Equipment Forecast 13 
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Chapter 1 

Semiconductor Consumption 
Forecast 

Introduction 

This section presents data on the worldwide semicon
ductor market by region. The regional semiconductor 
market, or regional semiconductor consumption, deals 
with where chips are consumed; this contrasts with 
regional semiccmductor production, which deals with 
where chips are made. The data presented here are for 
the merchant market and do not include the value of 
chips made by captive semiconductor manufacturers for 
internal use. 

Semiconductor Consumption 

Table 1.1 shows the historical regional semiconductor 
consumption for the years 1985 through 1990; it also 

breaks down the merchant market by nationality of the 
merchant semiconductor companies. Table 1.2 shows 
forecast semiconductor consumption by region for the 
period from 1990 through 1995. Figures 1.1 and 
1.2 illustrate the data from Tables 1.1 and 1.2 in graphic 
format. Figure 1.3 depicts the share of the worldwide 
market by nationality of semiconductor company for the 
period from 1985 through 1990. Figure 1.4 also 
graphically illustrates worldwide market share by 
nationality of producer, covering the years 1985 
and 1990. 

Table 1.1 

Worldwide Semiconductor Consumption by Region 
Sales by Merchant Semiconductor Companies in the Region—Historical 

(Millions of Dollars) 

Noith America 
U.S. Companies 

Jiq>anese Companies 

Eulopean Companies 

Asia/Pacific Con^anies 

Total 

Ji^an 

U.S. Companies 

Jq>anese Companies 
European Companies 
Asia/Pacific Companies 

Total 

1985 

7,380 

1,279 

731 

28 

9,418 

695 

7,387 

60 
7 

8,149 

1986 

8,566 

1,434 

751 

93 

10,844 

933 

10.851 

63 

8 

11,855 

1987 

9,671 

2,110 

913 

164 

12,858 

1,249 

13,588 

70 
20 

14,927 

1988 

11,146 

3,277 

1,006 

415 

15.844 

1.965 

18.630 

115 
62 

20,772 

1989 

11,715 

4,574 

1,025 

623 

17,937 

2,162 

20,628 

130 

77 

22.997 

1990* 

11,993 

3,945 

1,069 

566 

17,573 

2.353 

20,115 

156 
84 

22,708 

Market 
Share 

1990 (%) 

68.2 

22.4 

6.1 

3.2 

100.0 

10.4 

88.6 

0.7 

0.4 

100.0 

©1991 Dataquest Incorporated January—Reproduction Prohibited 
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Table 1.1 (Continued) 

Worldwide Semiconductor Consumption by Region 
Sales by Merchant Semiconductor Companies in the Region—Historical 

(Millions of Dollars) 

Europe 
U.S. Companies 
Ji^anese Companies 
European Companies 
Asia/Pacific Companies 

Total 
Asia/Pacific-ROW 

U.S. Companies 
J^anese Companies 
European Companies 
Asia/Pacific Companies 

Total 
Worldwide 

U.S. Companies 
Japanese Companies 
European Companies 
Asia/Pacific-ROW Companies 

Total Worldwide Maiket 
Percent Growth 

1985 

2,428 
549 

1,806 
12 

4.795 

548 
929 
254 
248 

1,979 

11,051 
10,144 
2,851 

295 
24341 

-15.6 

1986 

2,580 
715 

2,282 
10 

5,587 

730 
1,160 

347 
311 

2,548 

12,809 
14,160 
3,443 

422 
30,834 

26.7 

1987 

2,845 
900 

2,714 
39 

6.498 

1,165 
1,852 

503 
448 

3,968 

14,930 
18,450 
4,200 

671 
38,251 

24.1 

1988 

3,664 
1,466 
3,196 

165 
8,491 

1,811 
2,569 

600 
772 

5,752 

18,586 
25,942 
4,917 
1,414 

50,859 
33.0 

19S9 

4,032 
1,924 
3,562 

237 
9,755 

2,069 
2,683 

726 
1,046 
6,524 

19,978 
29,809 
5,443 
1,983 

57,213 
12.5 

IWO* 

4,483 
1,899 
4,083 

228 
10,693 

2,478 
2,946 

847 
1,169 
7,440 

21,307 
28,905 

6,155 
2,047 

58,414 
2.1 

Market 
Share 

1990 (%) 

41.9 
17.8 
38.2 
2.1 

100.0 

33.3 
39.6 
11.4 
15.7 

100.0 

36.5 
49.5 
10.5 
3.5 

100.0 

P̂reUminaxy estiznate 
Source: Dataquest (Januaiy 1991) 

Table 1.2 

Worldwide Semiconductor Consumption by Region 

Merchant Semiconductor Company Sales Only—Forecast; 
(Millions of Dollars) 

North America 

Percent Growth 

Japan 

Percent Growth 

Europe 

Percent Growth 

Asia/Pacific-ROW 
Percent Growth 

Total Worldwide Market 

Total Percent Growdi 

1990* 

17,573 

-2.0 

22,708 

-1.3 

10,693 

9.6 
7.440 

14.0 

58,414 

2.1 

1991 

18,803 

7.0 
24,752 

9.0 
11,655 

9.0 
8,556 

15.0 

63.766 

9.2 

1992 

22,724 

20.9 

27,111 

9.5 
13,702 

17.6 

10,263 

20.0 

73,800 

15.7 

1993 

27,442 

20.8 

32,395 

19.5 

17,178 

25.4 

13.426 

30.8 

90,442 

22.5 

1994 

30,061 

9.5 
33,675 

4.0 
19,114 

11.3 

15,113 

12.6 

97,963 

8.3 

1995 

31,138 

3.6 
36,567 

8.6 
20,291 

6.2 
16,213 

7.3 
104,209 

6.4 

CAGR (%) 
1990-1995 

12 

10 

14 

17 

12 

*t̂ cdin]inazy estunate 
Soiuce: Dataijuest (Jamiaiy 1991) 
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Chapter 1 Semiconductor Consumption Forecast 

Figure 1.1 

Worldwide Semiconductor Consumption 
Merchant Market—Historical 

Billions of Dollars 
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Figure 1.2 

Worldwide Semiconductor Consumption 
Merchant Market—Forecast 

Billions of Dollars 
40 

Source: Dataquest (January 1991) 
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Figure 1.3 

Merchant Semiconductor Company Sales 
Worldwide Market Share—Historical 

Billions of Dollars 
30-
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Figure 1.4 

Merchant Semiconductor Company Sales 
Worldwide Market Share 

European 
Companies ' 

12% \ Asia/Pacific 
Companies 
1% 

Asla/Paclfic 
Companies 
4% 

1985 1990 

Source: Dataquest (January 1991) 
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Chapter 2 

Semiconductor Production Forecast 

Introduction Semiconductor Production 

This section presents data on worldwide semiconductor 
production by region. Semiconductor production is 
defined by the place where the wafers are fabricated, 
and regional semiconductor production includes all 
production in the region including merchant and captive 
producers and all foreign producers. For instance, North 
American semiconductor production includes IBM and 
Delco fabs as well as Japanese and European fabs in the 
United States. 

Table 2.1 shows historical semiconductor production for 
the years 1983 through 1990, and Table 2.2 shows fore
cast production for the period from 1990 through 1995. 
Figures 2.1 and 2.2 illustrate the same data graphically. 
Figure 2.3 depicts the five-year trend for regional 
production; it shows percent production by region in 
1985 and in 1990. 

Table 2.1 

Worldwide Semiconductor Production by Region 
Merchant and Captive Semiconductor Manufacturers—Historical 

(Millions of Dollars) 

North America 

Merchant 

C^>tive 

Total 

Jspaa 

Merchant 

Ci^ve 

Total 

Europe 

Merchant 

C^tive 

Total 

Asia/Pacific 

Merchant 

Ci^ve 

Total 
Total Worldwide 

Merchant 

C^tive 
Total Production 

Percent Growth 

1985 

10,411 

2,243 

12,654 

10,500 

151 

10,651 

3,024 

379 

3,403 

406 

0 

406 

24,341 

2,773 
27,114 

-16 

1986 

12,129 

2,327 

14,456 

14,524 

162 

14,686 

3,426 

405 

3,831 

756 

0 

756 

30,834 

2,894 

33,728 
24 

1987 

14,116 

2,596 

16,712 

18,824 

180 

19,004 

4,223 

451 

4,674 

1,088 

0 

1,088 

38,251 

3,227 

41,478 

23 

1988 

17,326 

2,845 

20,171 

26,388 

305 

26,693 

5,277 

512 

5,789 

1,868 

0 

1,868 

50,859 

3,662 

54,521 

31 

1989 

18,675 

3,244 

21,919 

29,835 

440 

30,275 

6,232 

557 

6.789 

2,472 

0 

2.472 

57,213 

4,241 

61,454 

13 

1990* 

19,096 

3,469 

22,565 

28,770 

525 

29.295 

7.279 

568 

7.847 

3.270 

0 

3,270 

58.414 

4462 

62,976 

2 

CAGR (%) 
1985-1990 

12.9 

9.1 

12.3 

22.3 

28.3 

22.4 

19.2 

8.4 

18.2 

51.8 

51.8 

19.1 

10.5 

18.4 

*IYBljmi]]jxy estixmle 
Source: OaUiqiieit (January 1991) 
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Table 2 J 

World^de Semiconductor Production by Region 
Mercliant and Captive Semiconductor Manufacturers—Forecast 

(Millions of Dollars) 

North America 

Merchant 

Captive 

Total 

Japan 

Merchant 

Captive 

Total 

Europe 

Merchant 

Captive 

Total 

Asia/Pacific 

Merchant 

Captive 

Total 

Total Worldwide 
Merchant 

Captive 

Total Production 

Percent Growth 

1990* 

19,096 

3,469 

22,565 

28,770 

525 

29,295 

7,279 

568 

7.847 

3,270 

0 

3,270 

58.414 

4,562 

62,976 

2 

1991 

20,765 

4,003 

24,768 

29,863 

646 

30,509 

8,880 

728 

9.608 

4,258 

0 

4,258 

63.766 

5.377 

69,143 

10 

1992 

24,144 

4.636 

28.780 

33,387 

782 

34.169 

10.950 

850 

11.800 

5.318 

0 

5,318 

73.800 

6,268 

80.068 

16 

1993 

29.678 

5.572 

35,250 

40.214 

938 

41,152 

13,829 
1.062 

14.891 

6.721 

0 

6.721 

90,442 

7.572 

98.014 

22 

1994 

31.846 

6.138 

37.984 

42.842 

995 

43.837 

15,306 

1.167 

16.473 

7.969 

0 

7,969 

97,963 

8,300 

106,263 

8 

1995 

33,609 

6,366 

39.975 

44,986 

1,012 

45,998 

17,002 

1,203 

18,205 

8,612 

0 

8,612 

104,209 
8,582 

112,791 

6 

CAGR (%) 
1990-1995 

12.0 

12.9 

12.1 

9.4 

14.0 

9.4 

18.5 

16.2 

18.3 

21.4 

21.4 

12.3 

13.5 

12.4 

^Prelinmuiy estimate 
Souice: Dataciueit (Jtaaary 1991) 
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Chapter 3 Capital Spending Forecast 

Figure 3.1 

Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers 

Historical 

Billions of Dollars 
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Source: Dataquest (January 1991) 

Figure 3.2 

Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers 

Forecast 

Billions of Dollars 
1 2 T 

1990 1991 1992 1993 1994 1995 

Source: Dataquest (January 1991) 
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Figure 33 

Worldwide Capital Spending by Region 
Merchant and Captive Semiconductor Manufacturers 

/ North 
/ America 
/ 36% 

Japan 
46% 

1985 

Europe \ 
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Asia/Pacific 1 

/ North 
/ America 
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/ Europe \ 
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Japan / 
43% J 

1990 

Source: Dataquest (January 1991) 
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Chapter 4 

Tf^afer Fab Equipment Forecast 

Introduction Market Growth 

This section presents historical and forecast data on the 
worldwide wafer fabrication equipment market. 
Table 4.1 presents the historical data by equipment 
category for the years 1985 through 1990, and Table 4.2 
shows forecast data by categoiy for the years 1990 
through 1995. 

Figure 4.1 shows year-to-year growth for semiconductor 
production and wafer fab equipment for the 10-year 
period ftom 1985 through 1995. Table 4.5 shows the 
compound annual growth rate (CAGR) forecast for 
semiconductor production, capital spending, and wafer 
fab equipment. Table 4.6 presents Dataquest's forecast 
for the wafer fab equipment market by region. 

Production Versus Spending 

Table 4.3 summarizes the historical worldwide semicon
ductor production, capital spending, and wafer fab 
equipment expenditure for the years 1985 through 1990. 
Table 4.4 presents Dataquest's forecast regarding these 
items for the years 1990 through 1995. 

©1991 Dataquest Incotporated January—^Rqproduction Prohibited 13 
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Table 4.1 

Worldwide Wafer Fab Equipment Market—Historical, 1985-1990 
(Millions of Dollars) 

World Fab Equipment Madcet 
Lithogrq>hy 

Contact/Proximity 
Projection Aligneis 
Steppers 
Direct-Write Lithography 
Maskmaking Lithogi^hy 
X-Ray 

Total 
Automatic Photoresist 
Processing Equipment 
Etch and Qean 

Wet Process 
Diy Strqj 

Dry Etch^ 
Total 

Deposition 
Chemical Vapor Deposition 
Physical Vapor Deposition 
Silicon Ejpitaxy 
Metaloiganic CVD 
Molecular Beam Epitaxy 

Total 
Diffusion 
Rapid Themial Processing 
Ion Inq>lantation 

Medium Coirent 
High Current 
High Voltage 

Total 
Process Control 

CD (Optical and SEM) 
Wafer Inspection 
Other Process Control 

Total 
Factory Automation 
Other Equipment 

Total World Fab Equipment 
Percent Change 

1985 

3,356 

48 
266 
430 

31 
81 
2 

858 

158 

157 
39 

306 
502 

247 
263 
72 
25 
53 

658 
207 

14 

125 
167 

2 
293 

30 
34 

358 
423 
125 
117 

3,356 
-5 

1986 

2,710 

31 
171 
363 
68 
51 

1 
685 

146 

162 
34 

244 
440 

220 
237 
46 
31 
66 

600 
156 

15 

55 
55 
10 

119 

44 
42 

287 
373 

81 
95 

2,710 
-19 

1987 

3,135 

25 
129 
503 
67 
68 
0 

791 

164 

168 
55 

314 
538 

260 
254 
36 
35 
68 

652 
145 
18 

61 
107 
18 

186 

88 
58 

286 
432 

99 
110 

3.135 
16 

1988 

4,937 

22 
148 
921 
69 
62 
6 

1,228 

247 

240 
94 

554 
889 

456 
305 
85 
42 
81 

969 
295 
22 

118 
241 

18 
377 

151 
101 
355 
607 
130 
173 

4,937 
57 

1989 

5,887 

20 
94 

1,191 
70 
73 
5 

1,453 

325 

306 
116 
645 

1,066 

580 
377 
72 
44 
73 

1,145 
327 
28 

140 
306 

23 
468 

153 
115 
404 
672 
195 
206 

5,887 
19 

1990' 

5,562 

17 
80 

1,115 
75 
81 
4 

1,372 

311 

278 
110 
610 
998 

550 
360 
60 
42 
67 

1,079 
300 
26 

134 

299 
11 

444 

166 
98 

368 
632 
205 
195 

5,562 
-6 

CAGR (%) 
1985-1990 

10.6 

-18.7 
-21.4 
21.0 
19.6 
-0.1 
17.3 
9.8 

14.6 

12.1 
23.5 
14.8 
14.8 

17.4 
6.5 

-3.4 
11.1 
5.0 

10.4 
7.7 

12.7 

1.5 
12.4 
39.3 

8.6 

40.7 
23.3 
0.6 
8.4 

10.4 
10.6 
10.6 

jPieluniniay < 
Iicluilei ion milling 

Note: Colunins may not add to totab shown because of rounding. 
Souice: Dataquest (Januaiy 1991) 
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Table 4.2 

Worldwide Wafer Fab Equipment Market—Forecast, 1990-1995 
(Millions of Dollars) 

World Fab Eqiiiptnent Madcet 
LithogT^hy 

Contact/Proximity 
Projection Aligners 
Steppers 
Direct-Write Lithography 
Maskmaking Lithography 
X-Ray 

Total 
Automatic Photoresist 
Processing Equipment 
Etch and Qean 

Wet Process 
Diy Strip 
Dry Etch^ 

Total 
Deposition 

Chemical Va]x>r Deposition 
Physical Viqpor Deposition 
Silicon ^itaxy 
Metaloiganic CVD 
Molecular Beam Epitaxy 

Total 
Difiusion 
R^id Thermal Processing 
Ion Implantation 

Medium Current 
High Current 
High Voltage 

Total Inq>lant 
Process Control 

CD (Optical and SEM) 
Wafer Inspection 
Other Process Control 

Total Process Control 
Factory Automation 
Other Equqnnent 

Total Worid Fab Equipment 
Percent Change 

1990* 

5462 

17 
80 

1,115 
75 
81 
4 

U 7 2 

311 

278 
110 
610 
998 

550 
360 
60 
42 
67 

1,079 
300 
26 

134 
299 

11 
444 

166 
98 

368 
632 
205 
195 

5,562 
-6 

1991 

6,211 

16 
86 

1,264 
85 
94 
10 

1,555 

348 

312 
120 
690 

1,122 

630 
405 
55 
48 
71 

1,209 
330 
30 

145 
329 

16 
490 

192 

109 
391 
692 
225 
210 

6,211 
12 

1992 

7,689 

16 
99 

1,576 
105 
116 
15 

1,927 

425 

385 
150 
845 

1,380 

770 
490 

85 
60 
82 

1,487 
400 

45 

180 
423 

29 
632 

239 
136 
483 
858 
275 
260 

7,689 
24 

1993 

9,483 

15 
112 

1,970 
131 
145 
31 

2,404 

523 

465 
190 

1,068 
1,723 

970 
600 
74 
72 
94 

1.810 
500 
60 

216 
521 
37 

774 

290 
165 
574 

1,029 
340 
320 

9,483 
23 

1994 

10,416 

15 
119 

2,145 
154 
167 
50 

2,650 

569 

500 
210 

1,180 
1,890 

1,070 
650 
105 
79 

103 
2,007 

550 
70 

230 
562 
43 

835 

320 
181 
619 

1,120 
375 
350 

10,416 

10 

1995 

10,902 

14 
122 

2,251 
173 
173 
70 

2,803 

593 

520 
220 

1,252 
1,992 

1.140 
690 
110 
85 

110 
2,135 

575 
80 

218 
523 
48 

789 

330 
191 
644 

1,165 
400 
370 

10.902 
5 

CAGR (%) 
1990-1995 

14.4 

-3.8 
8.8 

15.1 
18.2 
16.4 
77.3 
15.4 

13.8 

13.3 
14.8 
15.5 
14.8 

15.7 
13.9 
12.9 
15.1 
10.4 
14.6 
13.9 
25.2 

10.2 
11.8 
34.3 
12.2 

14.7 
14.3 
11.8 
13.0 
14.3 
13.7 
14.4 

^Pntimiatiy dtioiue 
Lshidei kn milling 

Note: Columns may not add to totals shown because of rounding. 
Source: Dataquest (lanuaiy 1991) 
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Table 4 3 

Worldwide Semiconductor Production, Capital Spending, 
and Wafer Fab Equipment—Historical, 1985-1990 

(Millions of Dollars) 

2 

Semiconductoi Production 
Cq>ital Spending 

Wafer Fab Equq>inent 

198S 

27,114 

7,299 

3.356 

1986 

33,728 

5,129 

2,710 

1987 

41,478 

6.435 

3.135 

1988 

54.521 

10,088 

4,937 

1989 

61,454 

12.296 

5,887 

1990* 

61.031 

12,379 

5.562 

CAGR (%) 
1985-1990 

17.6 

11.1 

10.6 

^niinnoMry tdnt^e 
Seuaccnductor production iociudes worldwide meicbant and ciqjtive production. 

Souice: Dataquest (Januaty 1991) 

Table 4.4 

Worldwide Semiconductor Production, Capital Spending, 
and Wafer Fab Equipment—Forecast, 1990-1995 

(Millions of Dollars) 

Semiconductor Production' 

Coital Spending 

Wafer Fab Equipment 

1990' 

62,976 

12,379 

5,562 

1991 

69.143 

13,760 

6,211 

1992 

80,068 

17.062 

7,689 

1993 

98,014 

21,049 

9.483 

1994 

106,263 

23,026 

10,416 

1995 

112,791 

25,352 

10,902 

CAGR (%) 
1990-1995 

12.4 

15.4 

14.4 

P̂reliminaxy estimate 
Semicoiiductor pioducticD includes woridwide merchant and captive prodoction. 

Source: Dataquest (Januaty 1991) 

Table 4^ 

Estimated 10-Year CAGR, 1985-1995 

Semiconductor Production 

Coital Spending 

Wafer Fab Equipment 

CAGR (%) 
1985-1995 

15.3 

13.3 

123 

Souice: Dataquest (Januaty 1991) 
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Figure 4.1 

Estimated Semiconductor Production and Wafer Fab Equipment 
10-Year Growth Pattern, 1985-1995 

Billions of Dollars 
70-

60 

50 

40-

2iO. 

it 

0 

-10. 

-20-

-30 

Semiconductor 
Production 
Wafer Fab 
Equipment 

1965 1966 19B7 1968 1989 1990 1991 1992 1993 1994 1995 

Source: Dataquest (January 1991) 

Table 4.6 

Regional Wafer Fab Equipment Market Forecast 
(Millions of Dollars) 

Noith Ameiica 

Jiq>an 

Europe 

Asia/Pacific-ROW 

Woridwide Total 

1990 

1,691 

2,414 

689 

768 

5.562 

1991 

1,835 

2,651 

834 

890 

6.211 

1992 

2 3 9 

3,171 

1,068 

1,211 

7,689 

1993 

2,700 

3,785 

1,340 

1,657 

9.482 

1994 

2,936 

4.029 

1417 

1,935 

10,417 

1995 

3,053 

4,216 

1,655 

1,977 

10,901 

CAGR (%) 
1990-1995 

12.5 

11.8 

19.2 

20.8 

14.4 

Souice: Dataqueit (Imuaiy 1991) 
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Chapter 5 

Silicon Wafer Forecast 

Tables 5.1 and 5.2 present the historical and forecast 
consumption of silicon in million square inches by 
regicHi. 

Table 5.1 

Silicon Consumption by Region—Historical, 1985-1990 
(Million Square Inches) 

United Sutes 

Percent Growth 

iapaa 

Percent Growth 

Europe 

Percent Growth 

Rest of World 

Percent Growth 

World 

Percent Growth 

1985 

398 

-43.7 

588 

-11.0 

148 

-7.5 

43 

-15.7 

1,177 

-25.5 

1986 

405 

1.9 

642 

9.1 

155 

4.6 

64 

47.9 

1,266 

7.5 

1987 

435 

7.3 

670 

4.4 

172 

10.9 

78 

22.0 

1,355 

7.0 

1988 

496 

13.6 

772 

15.2 

196 

14.0 

98 

26.8 

1,562 

15.2 

1989 

560 

12.9 

909 

17.7 

216 

10.2 

127 

29.6 

1,812 

16.0 

1990 

620 

10.7 

1,022 

12.5 

217 

0.1 

169 

32.8 

2,028 

11.9 

CAGR (%) 
1985-1990 

9.3 

11.7 

8.0 

31.5 

11.5 

Souice: Dataqueat (January 1991) 

Table 5.2 

Silicon Consumption by Region—Forecast, 1990-1995 
(Million Square Inches) 

United States 

Percent Growth 

Jq>an 

Percent Growth 

Europe 

Percent Growth 

Rest of World 

Percent Growth 

Total 

Percent Growth 

1990 

620 

10.7 

1,022 

12.5 

217 

0.1 

169 

32.8 

2,028 

11.9 

1991 

662 

6.8 

1,101 

7.7 

244 

12.6 

221 

30.6 

2,228 

9.9 

1992 

733 

10.7 

1,221 

10.9 

285 

17.0 

273 

23.6 

2,512 

12.8 

1993 

847 

15.5 

1,400 

14.7 

343 

20.2 

338 

23.9 

2,928 

16.6 

1994 

861 

1.7 

1,434 

2.4 

368 

7.4 

389 

15.1 

3,053 

4.3 

1995 

855 

-0.7 

1,447 

0.9 

395 

7.3 

417 

7.0 

3,114 

2.0 

CAGR (%) 
1990-1995 

6.6 

7.2 

12.8 

19.8 

9.0 

Delta msi 
1990-1995 

235 

425 

178 

248 

1,086 

Souice: Dataquest (Januaiy 1991) 
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