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78L05 devices 
pricing trends (1992-1994), (May):4 

68000 family . 
pricing trends (1991-1994), (Mar):4 

80386 
pricing trends, Europe (1991-1994), (Aug):6 

80486 
strategic alliances, Cyrix and IBM, (Apr):ll 

Advanced Micro Devices Inc. 
flash memory standard, 0ul):15 
market share, flash memory, (fun);4 
plant expansion, (Dec):9 
strategic alliances. Digital, (Feb):8 
wafer fab plant, Germany, (Sep):10 

Advanced RISC Machines Ltd. 
licenses, RISC chip, (fun):16 
strategic agreements, AKM, (Aug):ll 

Advanced traffic telematics ( A T T ) 
first world congress, (Dec):13 

Alcatel-Alsthom 
scandals, (Aug):15 

Alcatel Information Systems 
investments, optoelectronics production, (Jun):17 

Amstrad 
DECT handset, (May):ll 

Amstrad plc 
Viglen acquisition, (fun):14 

Analog Devices Inc. 
expansion, wafer fabrication, (Jun):15 

Analog ICs 
pricing 

1993, Dec, Gan):10 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, Qun):? 
1994, Jun, Gul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 

Analog ICs (continued) 
pricing (continued) 

1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

Apple Computer Inc. 
interoperability initiative, (Dec):15 

Aquarius Systems International 
investment in, (Sep):13 

Asahi Kasei Microsystems Co. 
strategic agreements, ARM, (Aug): 11 

Ascom (company) 
asynchronous transfer products, (Apr):14 

Asia/Pacific 
deficit, semiconductor chips, Qul):9 

ASM International NV 
strategic alliances, IMEC, (Mar):12 

AST Research Inc. 
manufacturing plant, Ireland, (Sep):12 

AT&T Corp. 
Bull investments, (Nov): 10 
chip sets, (Mar):ll 
interoperability initiative, (Dec):15 
strategic alliances 

IBM, Motorola, and Loral, (Aug):16 
SMC, (Oct):12 

Austria Mikro Systeme (company) 
revenue, semiconductors (1992-1993), ([an):13 

Automotive systems 
IVHS, first world congress, (Dec):13 

B 
Bookings and billings 

semiconductors, Qan):2, 3; (Feb):2; (Mar):2; (Apr):2; 
(May):2; aun):2, 3; aul):2; (Aug):2; (Sep):2; (Oct):2; 
(Nov):2; (Dec):2 

British Broadcasting Corp. 
digital audio service, (Dec): 11 

British Telecommunications plc 
investments, videoconferencing, (Apr): 14 

Bull Computers 
NEC confa-ol of, (Sep):13 
privatization, (Mar):ll; (Nov):10 

DataQuest® 
n n a company of 
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Calluna Technology 
PCMCLA disk drives, (Aug):14 
securities market flotation, (Oct): 12 

China 
revenue, information technology (1993, 1997), (Apr):10 

Chip sets 
GSM, (Mar):ll 

Compaq Computer Corp. 
investments, PC plants, Qun):15 
surface-mount lines, (Feb):10 

Cordless telephones 
strategic alliances. Northern Telecom and Olivetti, 

(Apr):13 
Creative Technology Ltd. 

support site, (May): 11 
Cyrix Corp. 

strategic alliances, IBM, (Apr): 11 

Daewoo Electronics Corp. 
VCR plant, (May): 12 

Dataquest Inc. 
acquisition, ResearchAsia, (Oct):ll 
Internet services, (Dec):14 

DEC. See Digital Equipment Corp. 
Delco Electronics Corp. 

expansion, car-alarm systems, (Jun):18 
Dell Computer Corp. 

manufacturing operations, Ireland, (Apr): 13 
Digital audio broadcasting (DAB) service 

introduction of, (Dec):ll 
Digital Equipment 

workstation notebook, (Jun):15 
Digital Equipment Corp. 

AMD alliance, (Feb):8 
circuit board assembly transfer, (Oct): 12 
investments, Scotland, (Mar):12 
Olivetti sale, (Sep):12 
plant sale, (Dec):9 

Digital superhighways 
Russia, (Feb):9 

DRAM 
pricing 

4M (1991-1994), Qul):4 
1991-1994, (Apr):6; (May):6 
1993, Dec, (Jan):ll 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, 0un):7 
1994, Jun, Gul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

shipments, (Aug): 16 

EPROM 
pricing 

256Kx8 (1992-1994), (Dec):4 
1993, Dec, Gan):ll 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, aun):7 
1994, Jun, 0ul):7 
1994, Jul, (Aug):8 
1994, Aug, (Aug):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

Ericsson 
profits (1994, IQ), (May):ll 
revenue 

by business area (1993-1994), (Sep):10 
semiconductors (1992-1993), (Jan): 13 

submicron semiconductor fab, (Sep):9 
Escom Inc. 

purchase, by SNI, (Oct):12 
Eupec (company) 

revenue, semiconductors (1992-1993), (Jan):13 
European Silicon Structures 

strategic alliances, Siemens, (Nov):8 

Field programmable gate arrays (FPGA) 
wafer fabrication plant, Ireland, (Mar):9 

Flash memory 
pricing 

1Mb (1992-1994), (Jun):5 
1993, Dec, Gan):ll 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, aun):7 
1994, Jun, Gul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

standards, Qul):15 
Fujitsu Ltd. 

awards, semiconductor plants, (Aug):15 

Gate arrays 
wafer fabrication plant, Ireland, (Mar);9 

GEC Plessey 
MPEG-2 device, aul):14 

Februaiy 10,1995 ©1995 Dataquest Europe Limited ICEE-EU-iX-9402 



I.e. Europe 1994 Index 

GEC Plessey Semiconductors 
defense business purchase, (May):12 
expansion, semiconductor plant, (Oct):9 
foundries, (Mar); 10 
plant expansion, (Feb):8 
revenue, semiconductors (1992-1993), (fan):13 
sale rumor, (Sep); 12 

Germany 
digital audio service, (Dec): 11 

Goldstar Technology Inc. 
investment, consumer equipment, 0ul):13 

Gooding Consumer Electronics (company) 
strategic alliances, Grundig, (Apr):15 

Grundig 
DAB receivers, (Dec):ll 

Grundig (company) 
strategic alliances, Gooding Consumer Electronics, 

(Apr):15 
Grundig Satellite Communications 

low noise blocks, (Aug):16 
GSM 

chip sets, (Mar): 11 

H 
Hitachi Micro Systems 

creation, (Jun):17 
Hughes Network Systems 

investment, satellite corrum.mications, (Jul);16 

IBM Corp . 
AT&T, Motorola, and Loral alliance, (Aug):16 
Cyrix alliance, (Apr):ll 
interoperability initiative, (Dec); 15 
investment, wafer fab plants. Qui): 15 
Philips alliance, (Oct):9 
plant sale, (Dec); 15 
strategic allicinces 

AT&T, Motorola, and Loral, (Aug):16 
Cyrix, (Apr):ll 
Philips, (Oct):9 

ICL plc 
strategic alliances. Virgin Euromagnetics, (Oct): 12 

IMEC (company) 
strategic alliances, ASM International, (Mar):12 

Information technology (IT) 
revenue, China (1993, 1997), (Apr);10 

L:\tel 
Pentium, flaw, (Dec):7 

Intel Corp. 
agreements, multimedia conferencing, (Apr):14 
market share, flash memory, (fun):4 
Pentium flaw handling, (Dec);7 
wafer fabrication plant, (Mar);10; (May):13 

Intelligent vehicle highway systems (IVHS) 
first world congress, (Dec): 13 

Internet 
Dataquest services, (Dec):14 

Interoperability initiative 
Versit, (Dec):15 

Ireland 
manufacturing operations, (Apr):13 
Sensormatic Electronics operation, (Feb):8 
wafer fabrication plant, (Mar):9, 10 

Italy 
market share, by company (1992), (Feb);ll 
Texas Instruments pletnt, (Feb);8 

J , K 
JESSI 

synthesis project, (Dec):12 

LM Ericsson. See Ericsson 
Logic 

pricing 
1993, Dec, aan);8 
1994, Jan, (Feb):4 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, Gun):7 
1994, Jun, (Jul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov);7 
1994, Nov, (Dec);7 

Loral Corp. 
strategic alliances, IBM, AT&T, and Motorola, 

(Aug):16 
LSI Logic Corp. 

asynchronous transfer products, (Apr); 14 

Matra Defence (company) 
subsidiary sale, Qun):18 

Matsushita Electric Industrial Co. Ltd. 
plant purchase, (Dec):15 

Memory 
pricing 

1993, Dec, Gan):10 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, Qvm.y.7 
1994, Jun, Gul);7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct);6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

ICEE-EU-IX-9402 ©1995 Dataquest Europe Limited February 10, 1995 
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Mercedes-Benz (company) 
minicars, (Mar): 12 

Mercury Communications Ltd. 
PCN netwrork, (Feb);9 

Microcomponents 
pricing 

1991-1994, (Mar):4 
1993, Dec, {Jan):10 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, Gun):7 
1994, Jun, Gul):7 
1994, Jul, (Aug):8 
1994, Aug, (Aug):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

Microcontrollers 
strategic alliances, (Dec):12 

Micronas 
Ascom acquisition, (Jun): 17 
test faciUty, (Nov):10 

Microprocessors 
strategic alliances, Cyrix and IBM, (Apr):ll 

Microsoft 
Natural Keyboard, (Sep):13 

Mietec-Alcatel (company) 
revenue, semiconductors (1992-1993), (fan):13 

Minicars 
Swatchmobile, (Mar): 12 

Mitac International Corp. 
production site expansion, (May);12 

Mitsubishi Corp. 
plants, cellular phones, (Dec): 14 
production, DRAM, (Aug):13 

Motorola Inc. 
expansion, wafer fab plant, (Sep):10 
investments 

pages and battery packs, (Jun):18 
videoconferencing, (Apr):14 

plant purchases, (Dec):9, 10 
strategic alliances, IBM, AT&T, and Loral, (Aug): 16 

Motorway traffic monitoring system 
expansion, (Oct): 11 

N 
NEC Corp. 

assembly plant, 0un):14 
Bull investments, (Sep):13; (Nov):10 
investments, wafer fab plants, (Jul):ll 
production, wafers, (Mar):10 
wafer fab plant, Scotland, (Sep):8 

Networks 
PCN, (Feb):9 

Newport Wafer Fab (company) 
investments, wafer fab facilities, Qun):18 

Nokia 
televisions, PALplus, (Aug):ll 

Nokia Corp. 
investments, cellular phone plant, (Nov):10 
plant sale, (Dec):15 
profits (1993), (Mar):ll 

Northern Telecom Inc. 
Olivetti alliance, (Apr): 13 

Ohvetti and Co. S.p.A. 
ATML plant, (Sep):13 
investment, satellite communications, (Jul):16 
Northern Telecom alliance, (Apr):13 
profits (1994), (Sep):13 
sale, by DEC, (Sep):12 

Online Media (products) 
set-top box, Qul):12 

PCN (personal communication networks) 
expansion, (Feb):9 

Philips 
CD-I board, (Dec):15 
DAB receivers, (Dec):ll 
monitors, (May): 12 
navigation computer, 0un):13 

Philips Composants 
cleanrooms, (Nov):9 

Philips Electronics NV 
capacity, fab, (Jun):14 
investment 

LCD displays, Qul):13 
wafer fab plants, (Aug):10 

profits, (Aug):14 
1993, (Mar):ll 
1994, IQ, (May):10 

revenue 
1994, 3Q, (Nov):9 
semiconductors, (Feb):10 
semiconductors (1992-1993), Gan):13 

strategic alliances, IBM, (Oct):9 
Price 

78L05 devices (1992-1994), (May):4 
80386 (1992-1994), (Aug):6 
DRAM 

1991-1994, (Apr):6; (May):6 
256K (1992-1994), (Oct):5 
4M (1992-1994), aul):4; (Sep):5 

EPROM, 256Kx8 (1992-1994), (Dec):4 
flash memory, 1Mb (1992-1994), (Jun):5 
microprocessors (1991-1994), (Mar):4 
semiconductors 

1993, Dec, aan):9 
1994, Jan, (Feb):5 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, Qun):7 
1994, Jun, Gul):7 

February 10, 1995 ©1995 Dataquest Europe Limited ICEE-EU-IX-9402 
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Price (continued) 
semiconductors (continued) 

1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

SRAM, 128Kx8 (1992-1994), (Nov):4 
Printed circuit boards 

CD-I board, (Dec):15 
Psion (company) 

revenue (1994, Jan-June), (Sep):ll 

Quadral SA 
Bull investments, (Nov):10 

ResearchAsia 
acquisition by Dataquest, (Oct): 11 

Robert Bosch (company) 
losses (1993), aul):14 

Russia 
digital superhighway, (Feb):9 

Samsung Electronics Co. Ltd. 
investments, plants, (Nov):8 
plant purchases, TV picture tubes, (Apr):15 
wafer fabrication plant, (May): 12 

Satellite communications 
investments, (ful):16 

Satellite receivers 
strategic alliances, Grundig and Gooding Consumer 

Electronics, (Apr):15 
SCI (company) 

plant purchase, France, (Mar):12 
Scotland 

investments, (Mar):12 
wafer production, (Mar):10 

Seagate Technology Inc. 
expansion, wafer fab facilities, (lun):18 

Semiconductor companies 
revenue by company, semiconductors (1992-1993), 

aan):13 
Semiconductors 

bookings and billings, Qan):2, 3; (Feb):2; (Mar):2; 
(Apr):2; (May):2; aun):2, 3; aul):2; (Aug):2; (Sep):2; 
(Oct):2; (Nov):2; (Dec):2 

deficit, Asia/Pacific, (ful):9 
funding, (Feb):10 
investment forecasts (1993-1997), (May):3 
market share 

by company (1992-1993), (Mar):8 
European semiconductor market (1977-1992), 

aan):14 

Semiconductors (continued) 
pricing 

1993, Dec, Gan):9 
1994, Jan, (Feb):5 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, Q\m):7 
1994, Jun, aul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

revenue, by company (1992-1993), 0an):13; (Mar):8 
Semikron International 

revenue, semiconductors (1992-1993), (fan):13 
Sensormatic Electronics (company) 

Ireland operation, (Feb):8 
SGS-Thomson Microelectronics B.V. 

flash memory standard, 0ul):15 
initial public offering, (Dec): 14 
investments, (Jun):17 
manufacturing, microprocessors, (Apr):ll 
profits (1994, IQ), (May):10 
research and development funds, (Aug):16 
revenue (1994, 2Q), (Oct):12 
revenue, semiconductors (1992-1993), 0an):13 
shares issue, (Nov):10 
strategic alliances 

SHC, (Nov):8 
Siemens, (Dec):12 

Sharp 
microwave oven, (Sep):13 

ShenZhen SEG High Tech Industrial 
strategic alliances, SGS-Thomson, (Nov):8 

Shin-Etsu Handotai Co. Ltd. 
expansion, semiconductor plant, (Oct):9 

Siemens AG 
expansion, DRAM facilities, Qun):18 
interoperability initiative, (Dec):15 
plant upgrade, (Aug):15 
profits, 1994, IQ, (May):ll 
profits, (Aug):14; (Nov):9 
revenue, semiconductors (1992-1993), (Jan):13 
strategic alliances 

European Silicon Structures, (Nov):8 
SGS-Thomson, (Dec):12 

Siemens Nixdorf Informationssysteme 
purchase, Escom, (Oct):12 

Smart Modular Technologies 
investments, memory plant, (Nov):10 

SMH (company) • • 
minicars, (Mar):12 

Solectron (compemy) 
expansion, manufacturing plant, (Oct): 12 

Sorep SA (company) 
strategic alliances, VLSI Technology, (Mar): 12 

SRAM 
pricing 

128Kx8 (1992-1994), (Nov):4 
1993, Dec, aan): l l 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 

ICEE-EU-IX-9402 ©1995 Dataquest Europe Limited Februaiy 10,1995 
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SRAM (continued) 
pricing (continued) 

1994, Apr, (May):6 
1994, May, aun):7 
1994, Jun, gul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

Standard logic 
pricing 

1991-1993, 0an):7 
1993, Dec, 0an):8 
1994, Jan, (Feb):4 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, aun):7 
1994, Jun, gul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):8 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

Standard Microsystems Corp. 
strategic alliances, AT&T, (Oct):12 

star Micronics Co. Ltd. 
printer facility closing, (Sep):12 

strategic agreements 
AKM and ARM, (Aug):ll 
ARM and AKM, (Aug):ll 

strategic alliances 
AMD and Digital, (Feb):8 
ASM International and IMEC, (Mar):12 
AT&T and 

IBM, Motorola, and Loral, (Aug):16 
SMC, (Oct):12 

Cyrix and IBM, (Apr):ll 
Digital and AMD, (Feb):8 
European Silicon Structures and Siemens, (Nov):8 
Gooding Consumer Electronics and Grundig, (Apr): 15 
Grundig and Gooding Consumer Electronics, (Apr): 15 
IBM and 

AT&T, Motorola, and Loral, (Aug):16 
Cyrix, (Apr):ll 
Philips, (Oct):9 

ICL and Virgin Euromagnetics, (Oct):12 
IMEC and ASM hrternational, (Mar):12 
Loral and IBM, AT&T, and Motorola, (Aug):16 
microcontrollers, (Dec):12 
Motorola and IBM, AT&T, and Loral, (Aug):16 
Northern Telecom and Olivetti, (Apr):13 
Olivetti and Northern Telecom, (Apr):13 
Philips and IBM, (Oct):9 
SGS-Thomson and 

SHC, (Nov):8 
Siemens, (Dec):12 

SHC and SGS-Thomson, (Nov):8 
Siemens and 

European Silicon Structures, (Nov):8 
SGS-Thomson, (Dec):12 

SMC and AT&T, (Oct):12 
Sorep and VLSI Technology, (Mar):12 
Virgin Euromagnetics and ICL, (Oct):12 

strategic alliances (continued) 
VLSI Technology and Sorep, (Mar): 12 

Sun Microsystems Inc. 
production site expansion, (May):12 

Superhighways. See Digital superhighways 
Synthesis project 

JESSI, (Dec):12 

Tadpole Technology 
workstation notebook, ([un):15 

Telephones 
strategic alliances. Northern Telecom and Olivetti, 

(Apr):13 
Televisions 

glass shortage, (Sep):ll 
PALpIus, (Aug):ll 

TEMIC Telefunken Microelectronics (company) 
flexible automated wafer technology, (Jun):18 
investments, wafer fab equipment, (Apr):13 
revenue, semiconductors (1992-1993), (Jan);13 
silicon germanium technology, (jLm):14 

Teves (company) 
agreement, Texas Instruments, (Oct):10 

Texas Instruments Inc. 
agreement, Teves, (Oct):10 
Italy plant, (Feb):8 
management buyout, (Dec):13 
plant expansion, (Dec):ll 
plant sale, (Nov);9 
reorganization, (May):8 

Thomson Composants Spatiaux (company) 
duty exemption, (Feb):9 

Thomson Consumer Electronics 
net loss (1994), (Dec):15 

Thomson-CSF SA 
digital VCR technology, (Apr):13 

Toshiba Corp. 
assembly, DRAM, (Mar):10 

Trafficmaster plc. 
expansion, motorway traffic monitoring system, 

(Oct):ll 
Traffic monitoring system 

expemsion, (Oct):ll 
Tulip Computers 

factory construction, (Aug):16 

u 
United Kingdom 

digital audio service, (Dec): 11 
United States 

assembly, DRAM, (Mar):10 
UV EPROM 

pricing 
1993, Dec, (Jan):ll 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 

February 10,1995 ©1995 Dataquest Europe Limited ICEE-EU-IX-9402 



I.e. Europe 1994 Index 

UV EPROM (continued) 
pricing (continued) 

1994, Apr, (May):6 
1994, May, Qun):? 
1994, Jun, (Jul):7 
1994, Jul, (Aug):8 
1994, Aug, (Sep):6 
1994, Sep, (Oct):6 
1994, Oct, (Nov):7 
1994, Nov, (Dec):7 

VCRs 
digital recording technology, (Apr):13 

Versit interoperability initiative 
announcement, (Dec):15 

Videoconferencing 
forecasts, (Apr):14 

Virgin Euromagnetics 
strategic alliances, ICL, (Oct):12 

VLSI Technology Inc. 
strategic alliances, Sorep, (Mar):12 

VLSI Vision 
camera, (Sep):12 

Wafer fabrication plants 
Ireland, (Mar):9, 10 

Xilinx Inc. 
wafer fabrication plant, (Mar):9 

X3n-atex (company) 
plant purchase, (Dec):15 

ICEE-EU-iX-9402 ©1995 Dataquest Europe Limited February 10,1995 
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I.C EimPE 
A Monthly Report on European High Technology Industries 

November 1994 
In This Issue 

State of the Industry: The WSTS three-month average bookings for October showed a 
3.7 percent growth over last month's restated $1,750 million; this section goes on to 
examine the state of the industry Page 1 

Historical Pricing Trends: Looks at the pricing trend for IM SRAM (128Kx8) Page 4 

Semiconductor Pricing and Analysis: This article analyses the trends in semiconductor 
pricing and lead times for Europe in October 1994 Page 5 

Industry Highlights: Examines key European industry events of the past four weeks, 
selected on the basis of their perceived industry impact Page 8 

I.C. Europe is a monthly report on European high-technology industries. The information 
is compiled and published by Dataquest's UK-based European Semiconductor Group 
research team with contributions from Paris, San Jose, and Tokyo. 

State of the Industry 
The WSTS flash three-month average bookings for the month of October 
were $1,816 miUion. This represents the 26th consecutive billion-doUar 
booking month and the highest level of bookings seen in this current 
boom period. This prelirrunary figure shows a 3.7 percent rise on the 
final level for September. 

The three-month average billings for October were $1,740 million, result
ing in a book-to-bill ratio of 1.04. This has increased by 6 percent from 
September's level, which was a record-ever billings value of $1,646 mil
lion. Figure 1 illustrates the 3-month average bookings and billings in 
Europe; and the book-to-bill ratio for the last 13 months. 

The 3-month and 12-month average growths for bookings and billings 
are shown in Figures 2 and 3 respectively. The 12-month average growth 
in bookings has turned upwards again over the past few months, follow
ing the shorter-term 3-month trend. The 12-month line is now moving 
towards 28 or 29 percent above the level reached in 1993. Considering 
that the level in 1993 was more than 40 percent ahead of 1992 illustrates 
both the Strength and length of the current boom. 
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Figure 1 
European Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 

Note: Last two months are preliminary. 

Source: WSTS, SIA 

Figure 2 
European Total 3-Month and 12-Month Semiconductor Bookings 
Growth 
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Figure 3 
European Total 3-Month and 12-Month Semiconductor Billings 
Growth 
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Source: WSTS , SIA, Dataquest (November 1994) 

Order books for the first quarter of 1995 are now almost full, and there 
seems to be no reduction in the strength of demand from equipment 
manufacturers. 

Billings are also showing strong upwards growth, with the 12-month 
line breaking 30 percent during September. Currently, the 12-month 
growth suggests that 32 or 33 percent may be the outlook for the end of 
year. 

Dataquest Perspective 
The trend for the semiconductor market in Europe seems to be a never-
ending increase in strength as 1994 progresses. Dataquest expects the 
final quarter of the year to be the strongest so far; thus, growth should 
accelerate as the year draws to an end. Clearly, the health of PC sales is a 
vital component in the demand for semiconductors during the fourth 
quarter, with the traditionally strong Christmas demand sure to push PC 
vendors towards building as many machines as possible. We have 
already seen some sub-$2,000 Pentium-based PCs in Europe, and this is 
sure to push a new wave of users to upgrade from 386 and 486SX 
machines. 

Dataquest expects another good year for semiconductor demand in 
1995— t̂hough not as strong as 1993 or 1994. Windows 95, the next Win-
dows single-user package, should be delivered by the middle of the year. 
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although Dataquest expects that large-volume demand may not happen 
until 1996. 

Other segments are also strengthening in Europe—especially automotive 
and consumer. Demand for new cars is set to grow in Europe this year, 
after a couple of years of decreasing sales. The new wave of digital con
sumer equipment should burst onto the scene in the next two years, and 
European producers are well situated to take advantage of this surge. 
Mobile telecommunications will also continue its rapid growth, with 
Europe maintaining its center of excellence in production. 

Historical Pricing Trends 
This section o/I.C. Europe looks at historical pricing trends for a key semiconductor 
component; this month the focus is on IM SRAM (128Kx8). 

The IM slow (greater than 70ns) SRAM was launched in 1989, at a time 
when the semiconductor market was in recession. The slower-speed 
SRAMs form the majority of demand for individual densities, and the 
IM SRAM is expected to be no exception. However, there is a definite 
trend towards higher speeds, and the actual share that slow SRAMs rep-
resent of total SRAM will decline. 

Figure 4 illustrates the price trends for IM SRAM since November 1992. 
The price has increased gradually since this time, totalling a 14 percent 
price rise. There are a number of reasons behind this rise. 

Figure 4 
Historical Pricing Trends in Europe 
128Kx8 SRAM 70ns (100,000 Units Minimum Price) 
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Source: Dataquest (November 1994) 
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One reason is that the switchover from 256K to IM has been delayed. 
This delay was caused by the launch time of the IM corresponding with 
a downturn in demand, and the slow acceptance of the IM from SRAM 
users. Suppliers of 256K devices have been plentiful and competition has 
been strong, keeping prices very competitive. Typical users of slow 
SRAM produce equipment with long life cycles, so the need to upgrade 
is mostly driven by bit price. The 256K has been the better bit price, so 
users have moved up slowly to the IM. 

Knock-on effects from DRAM shortages have also affected the price of 
the IM SRAM. Suppliers of DRAM and SRAM have moved production 
on 0.8 |im lines from SRAM (IM) to DRAM (4M) since the average sell
ing price (ASP) and, therefore, profit is higher. This has produced short
ages for IM SRAMs. 

From a low base, Dataquest is seeing demand increase for the IM slow 
device from many areas. Typically, this is from consumer applications, 
and there are definite signs of recovery in the sector. This will inevitably 
lead to further shortages as users increase their demands. 

Semiconductor Pricing and Anaiysis 

standard Logic 

Analog 

Microcomponents 

Memory 

Table 1 shows European semiconductor booking trends for orders of 
1,000 and 10,000 and volume orders. 

There are no significant changes in standard logic The main difference is 
that the shortage appears to be finally over, with lead times near four to 
six weeks for small-outline (SO) and PDIP packages. 

There are no changes in analog prices or lead times. 

Prices given for Pentium processors continue to be evasive, and we 
believe that a large percentage of Pentium shipments are on boards. We 
anticipate strong price declines for the Pentium, as the competition for 
the x86 socket is increasing. SGS-Thomson is now promoting its 486 fam
ily of products in Europe, joining the other suppliers. 

PowerPC pricing is also unchanged, but demand is still strong. The main 
customer is Apple, of course, and demand for the PowerMac should 
increase as Christmas approaches. 

The memory market continues its remarkable growth, with the order 
books of many suppliers filUng up for the first quarter of 1995. Business 
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levels are still rurming ahead of production on key 4M DRAM devices, 
and the complete 16M DRAM family. Supply restraints on SRAM 
devices are adding to delivery problems, and the high-speed market 
competition is fierce. Nonvolatile business levels seem strong, especially 
for flash memory. 

DRAM 
Supply is Still lagging behind demand for the DRAM families as a 
whole. Suppliers are adding capacity now, especially for the 16M part, in 
an effort to keep pace with the still booming demand from the electronic 
data processing sector. 

The IM DRAM demand is beginning to fall away as the vast majority of 
users have upgraded to either 4M and 16M. The residual demand is 
typically in telecoms equipment, which has equipment life cyles greater 
tlian 10 years. 

The 4M density continues to be the DRAM powerhouse in terms of busi
ness levels. PC producers are continuing to demand large quantities, 
especially for fourth-quarter production ahead of the expected Christmas 
rush. 

Bit pricing crossover for some types of 16M have been reached, and 
mainstream users are now increasing their demand. The key issue for 
many PC producers is the availability of x8 and xl6 devices for modules 
because of granularity issues. Many producers wish to upgrade in blocks 
of 4MB in each module, and the best solution is two pieces of lMxl6 
DRAM. However, these devices are in short supply, and this situation is 
likely to continue throughout 1995. Dataquest estimates that xl6 pro
duction will represent only 20 percent of the volume shipments from 
suppliers through 1995, although many are trying to increase xl6 output 
as fast as possible. 

SRAM 
The SRAM market is still buoyant, with users still seeking low pricing 
where available. The mainstream slow SRAM market (greater than 70ns) 
is a target for newer entrants to the SRAM market from Korea and Tai
wan, whereas the fast devices are being looked at by US and Japanese 
suppliers. Dataquest expects delivery situations to worsen, especially for 
IM SRAM as the year draws to an end. 

Flash 
Flash pricing is reducing continually, and delivery problems are a thing 
of the past. Competition to Intel and AMD is still relatively limited, but 
Dataquest expects this to change dramatically in the next two years. 

EPROM 
EPROM business levels are stable apart from product mix changes. The 
life of the EPROM market is now limited, as flash begins to eat away at 
design slots. However, Dataquest still expects some growth in the Euro
pean market next year. 
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Table 1 
^ft European Semiconductor Pricing October 1994 

All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

Microcomponents 

80386DX-40 

80486SX-25 

80486DX-33 

Pentium P5-60 

Power PC601 

DRAM 

lMxl-70 (IM) 

1MX4-60 (4M) 

4MX1-60 (4M) 

512KX8-70 (4M) 

256KX16-70 (4M) 

4MX4-70 (16M) 

2Mx8-70 (16M) 

1MX16-60 (16M) 

(lMx4)x8-80 (4M) 

128x8-80 VRAM 

Flash 

2M-17 (256Kx8) 

4M-17 (512KX8) 

UV EPROM 

2M-17 (256Kx8) 

SRAM 

256K-25 (64Kx4) 

lM-20 (128Kx8) 

lM-70 (128Kx8) 

Package 

PDIP 

PDIP 

TC)92 

PQFP 

PQFP 

CPGA 

SOJ 
SOJ 
SOJ 
SOJ 
SOJ 
SOJ 
SOJ 
SOJ 
SIMM 

SOJ 

PDIP 

PDIP 

CDIP 

PDIP 

PDIP 

PDIP 

Units 

lOOK 

lOOK 

lOOK 

5K 

5K 

5K 

5K 

5K 

lOOK 

lOOK 

lOOK 

lOOK 

lOOK 

lOK 

lOK 

lOK 

50K 

lOOK 

lOK 

lOK 

50K 

20K 

20K 

50K 

No. 
Price 

0.46 

0.29 

0.16 

20.00 

18.00 

220.00 

550.00 

280.00 

4.90 

13.30 

13.30 

15.30 

15.40 

53.50 

63.00 

63.00 

110.00 

6.90 

10.50 

14.35 

4.90 

4.00 

14.40 

9.15 

Volume 
(percent) 

10% 

10% 

10% 

0% 

0% 

-5% 
-5% 

-5% 

5% 

5% 

5% 
5% 

5% 
0% 

0% 

0% 
5% 

5% 

0% 

0% 

10% 

5% 
5% 

5% 

lOK Adder 
(percent) 

15% 

15% 

10% 

10% 

5% 

5% 

15% 

10% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

30% 

30% 

20% 

15% 

15% 

10% 

Lead Time 
IK Adder 

(Weeks) 

8-10 

4-6 

16-24 

2-6 

4 

4-6 

4-16 

4-6 

18 

12-14 

12-16 

12-16 

18 

12-16 

18 

18 

16 

12 

14 

16 

14-16 

12 

14 

14 

Source: Dataquest (November 1994 Estimates) 
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Current Exchange Rates 
1 u s dollar = 

0.623 pounds 
1.529 deutsche marks 
5.258 French francs 
0.804 ECU 

Industry Highlights 
Researchers and analysts in Dataquest's European Semiconductor Group routinely 
gather intelligence on the European semiconductor market. Some of this information is 
published electronically on a weekly basis via Dataquest's Semiconductor On-line Ser
vice DQ-Monday. The following fey European industry events review the past four 
weeks, and are selected on the basis of their perceived industry impact. 

SGS-Thomson Joint Venture in China 
SGS-Thomson is set to form a joint venture with China's ShenZhen SEG 
High Tech Industrial (SHC) to invest $77 miUion to set up a design and 
assembly operation in Futian free-trade zone of Shenzen in south China. 
The joint venture is to be named SGS-Thomson-SEG (STS), v^ith SGS-
Thomson holding 60 percent of the operation. ShenZhen SEG High Tech 
Industrial is part of ShenZhen Electronics Group (SEG), v^hich is owned 
and controlled by the municipal government of ShenZhen on the main
land of China close to Hong Kong. 

Construction of the 24,000 m^ plant will start before the end of this year, 
with test and assembly starting in early 1996. When fully operational, 
the plant will handle up to 1 million parts a day. 

This is the first time that SGS-Thomson has set up a joint venture where 
a separate legal entity will be formed. SGS-Thomson says it has no plans 
to set up a fab in China in the short or medium term. There will be 20 
design engineers to service the Chinese market with custom and semi-
custom parts. 

ES2 in 0.5-micron Deai with Siemens 
European Silicon Structures (ES2) and Siemens has signed a licensing 
deal that will allow ES2 to use Siemens' 0.5 |im CMOS manufacturing 
process, which was developed under a JESSI program. ES2 will be able 
to refine its CMOS process by adding a third metal layer onto the 
devices. The first Siemens process devices are expected in the second 
half of 1995 and will be manufactured at Rousset in France. 

Samsung Invests $700 iViillion in Europe 
Samsung has announced that it is to make an initial investment of 
$700 million for a facility to manufacture microwave ovens and color 
monitors at Wynyard in the United Kingdom. A second phase will 
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include facilities for color-picture tubes, PCs and semiconductor 
production. 

Phase one will see the construction of a monitor plant v̂ îth a capacity of 
1 million sets a year and a second plant v^ith a capacity of 1.3 million 
microwave ovens a year. Production is scheduled to start in August 
1995. Samsung will also expand its current TV production facility in 
nearby Teesside, where it produced 700,000 sets in 1993. The second 
phase will include a fax plant with production quantity 250,000 a year, 
picture-tube plant with a capacity of 3 million a year, and a 8-inch semi
conductor facility. 

Although semiconductor fab construction is scheduled in phase two, 
plans have not been finalized clearly yet. This would be the first wafer 
fabrication plant for a Korean company in Europe. With Samsung's tra
ditional Strength in memory (especially DRAMs), the plant may be 
developed to produce 16M and 64M DRAMs, and possibly SRAMs or 
nonvolatile memory. 

When both phases are completed by 1999, the plants should generate 
$2 biUion in turnover. Samsung will establish its R&D and training 
centers within the base. 

Samsung is believed to have been granted in the region of $90 million in 
regional grants and loans, together with indirect aid; the support is 
equivalent to 20 percent of Samsung's investment. 

News Round-Up 
Philips has armoimced its third-quarter results for the period ending 
September 1994, with the first three quarters up 2 percent over the same 
period in 1993, or 6 percent disregarding the effects of consolidation 
changes and exchange rate movements. The components and semicon
ductor sector reports a 18 percent growth on the back of strong semicon
ductor and picture-tube demand. Philips also gained approximately 
$42 million from the partial flotation of Taiwan Semiconductor Manufac
turing Company. 

Siemens AG's earnings have fallen 17 percent to $1.09 bilfion from a 
year earlier. Sales and orders in Germany were weak, but worldwide 
group sales rose 3.5 percent. Higher-than-expected costs to cover job cuts 
dragged earnings down. 

Philips Composants of Caen, France is to move over to mini-
environment cleanrooms. An order for $4.2 million has been placed with 
Asyst for automated mini-environmental systems to make bipolar and 
MOS devices of 6-inch wafers. 

Texas Instruments has sold its memory test and assembly operation in 
Rieti, Italy to EEMS SpA. The plant will continue to package chips for 
Texas instruments. 
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Fiimish chip maker Micronas is to establish a test faciUty in Glenrothes, 
Scotland at a cost of just under $3 million. The company will use the 
Scottish facility for testing telecommvmications devices manufactured in 
Switzerland. 

SGS-Thomson has announced plans to raise up to $480 million through 
the issue of shares on the New York and Paris stock exchanges. Under 
the terms of the issue, 21 million shares will be offered. Just over 
13.6 million will be offered to investors in the United States and Canada, 
with the balance being offered in other countries. The shares are to be 
priced at between $21 and $23 each. 

The French has launched its privatization of Bull. A statement from the 
French economy miruster and industry minister said that the gover-
ment's objective was to give Bull a "private, coherent and stable" share
holding structure which would allow it to strengthen its industrial 
strategy. 

So far NEC, which holds 4.4 percent of Bull, has said that it wants to 
increase its stake, while AT&T is offering to invest in Bull with a local 
partner, Quadral SA, owrner of the electronics concern Cie. des Signaux 
et d'Equipments Electroniques. They would jointly invest up to 40 per
cent of Bull. 

Smart Modular Technologies, a US developer of memory modules, is to 
set up a factory in the United Kingdom next year with an investment of 
about $2 million. "We will begin manufacturing memory modules to 
start with, then memory cards and then more complex devices like com
munication products—fax modems and so on," said John Walsh, general 
manager of Smart Modular Technologies Europe. 

Nokia is investing $39 million in its cellular phone manufacturing 
location in Salo, Finland. 
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For More Information... 
Andrev^ Norv^ood (-(-44) 494 422722 

Via fax (-1-44)494 422742 

Internet anorwood@dqeurope.eom 

The content of tlus report represents our interpretation and analysis of information generally available to the public 
or released by responsible individuals in the subject companies, but is not guaranteed as to accuracy or 
completeness, it does not contain material provided to us in confidence by our clients. Individual companies 
reported on and analysed by Dataquest may be clients of this and/or other Dataquest services. This information is 
not furnished in connection with a sale or offer to sell securities or in cormection with the solicitation of an offer to 
buy securities. This firm and its parent and/or their officers, stockholders, or members of their families may, from 
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State of the Industry 

• 
Dataquest® 

n n acotnpanyof 
I M D TIwDunHiBradstreetCorporation 

The WSTS flash three-month average bookings for the month of 
September were $1,705 milHon. This is a 4.2 percent growth over last 
month's restated $1,638 million. Actual billings for September were 
$1,932 million, a 28 percent rise on August's restated $1,511 milUon. The 
massive rise in billings is tjrpical for September, as it is the last month of 
a quarter. 

The three-month average book-to-bill ratio has recovered slightly from 
August's 1.04. This is vmusual for this time of year, as all the indicators 
suggested the ratio was heading downwards, and was likely to fall 
below 1 in October or November. We still beUeve this is the case, and we 
expect September's data to be restated to reflect the underl5ang return to 
seasonality in the bookings and billings data. The unexpected rise in 
bookings has contributed to the rise in the ratio: bookings normally fall 
in September. Figure 1 shows the past 13 months' bookings and billings, 
and the book-to-bill ratio for the European semiconductor market. 

Despite the rise in book-to-biU ratio we still believe the market is return
ing to more normal behavior. The flash data are often restated, and we 
expect that this month's data wiU be no exception. The underl3dng 
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Figure 1 
European Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 
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Note: Last two months are preliminary. 

Source: WSTS, SIA 

growth is showing remarkable stability (see Figure 2). Average billings 
growth is settUng at about 30 percent, and bookings growth is settling at 
about 22 percent. Billings are able to maintain growth ahead of bookings 
because of the higher bookings growth seen at the end of 1993. 

The stability is related to strong demand and a reasonable shortfall in 
capacity. This shortfall is continuing to lift prices, which causes an 
apparent increase in demand . In the longer term, though, the capacity 
limitations will be overcome, as suppliers build new plants. When this 
happens, prices wiU fall, giving a negative effect on market growth. We 
expect capacity to approach demand in the third to fourth quarters of 
1995. 

In applications, the PC is still driving the recovery, but demand is 
increasing in the consumer segment. There appears to be an improve
ment in consumer confidence—and this is resulting in improved sales in 
this appUcation. This is apparent in the component sector in increased 
analog and discrete sales. However, much of the growth in discrete 
products is again because of the rise in average prices. Discrete, too, is 
suffering from component shortages, and the price rises associated with 
this. 

At the regional level, the United Kingdom is benefiting from the strong 
PC sector, but Germany is also showing very strong growth. The growth 
is especially strong in discretes and optoelectronics. 
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I 
Figure 2 
European Total Semiconductor Rolling Average Growth 
(Three-Month Average) 
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Dataquest Perspective 
How long can this recovery continue? Much of the growth is related to 
price increases, with the average price across aU components rising from, 
typically, 40 cents to nearly 60 cents over a period of about two years. 
This is adding about 15 percentage points to growth per year. The 
remainder is from xmit growth. Unit growth is a truer reflection of 
imderlying demand, and price increases suggest a mismatch between 
supply and demand. 

Additional capacity is being put in place, and this should begin to have 
em effect on the market by mid-1995. When this occurs, of course the 
effect wiU be to reduce prices and push market growth down . Whether 
this decline is sufficient to overcome unit demand growth and drop the 
dollar growth to zero remains to be seen, but we believe that growth in 
Europe wiU be about 18 percent for 1995. 

The stranglehold that the PC has had on the market may be sHpping as 
consumer demand improves. This is after a long, fallow period for con
sumers, and will be a welcome return for companies such as PhiUps and 
SGS-Thomson. Demand is still for mainstream products such as TV sets 
and video recorders, but this is for high-end products which are rich in 
features such as stereo sound and video-plus programmers. 
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Historical Pricing Trends 
This section o/I.C. Europe looks at historical pricing trends for a key semiconductor 
component; this month the focus is on the 256K x 16 DRAM 80ns. 

The largest volume shipments ever seen in the DRAM marlcet have been 
recorded during 1994 for the 4M DRAM. The 4M has taken advantage of 
the rapid rise to health of the PC market from late 1992, and has ridden 
the demand wave ever since. Average selling prices (ASPs) have been 
flat or rising since then, and demand for 4M has easily outstripped pro
duction levels. 

The 4M generation has also been successful because of the great variety 
of devices available. In the mid-1980s the 64K DRAM, then in the cycle 
of volume shipments, had only 4 variations. The 4M currently has more 
than 300 different choices combining different packages, voltages and 
access times. However, within the many devices, there is a definite trend 
towards wider-organization devices. 

The 256Kxl6 device is currently in volume production and demand is 
growing very quickly. Many system designers are using the parts in 
video subsystems and also for main memory in PCs; and as the end 
market for PCs is so strong at the moment, demand is rimning a long 
way ahead of demand . Even with the rapid production increases being 
seen from many DRAM suppliers, Dataquest expects that there will be 
vmdersupply for the part for most of 1995. 

Figure 3 illustrates the historical pricing for the device since late 1992. 
V\^th very few exceptions, there has been a constant rise in ASPs in 
Europe. The device has appreciated by 18 percent in this time frame, and 
Dataquest feels that the price for the device will continue to rise for at 
least the next three quarters. 
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Figure 3 
Historical Pricing Trends in Europe 
256ICX16 DRAM 80ns (100,000 Minimum Price) 
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Source: Dataquest (October 1994 Estimates) 

Semiconductor Pricing and Analysis 

standard Logic 

Analog 

Microcomponents 

Table 1 shows European semiconductor booking trends for orders of 
1,000 and 10,000 units, and volume orders. 

There are no significant changes in standard logic. The main difference is 
that the shortage appears to be finally over, with lead times near four to 
six weeks for small-outline (SO) and PDIP packages. 

There are no changes in analog prices or lead times. 

This month sees the introduction of the Pentium P5 and the 
PowerPC601. This brings the processor price tracking more up to date 
with current demand. 

Prices for the Pentium are difficult to find, with prices ranging from $350 
to more than $600. We believe that the average price is nearer $550 for 
the component, but this is likely to fall dramatically in the short term. 
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Table 1 
European Semiconductor Pricing September 1994 
All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

Microcomponents 

80386DX-40 

80486SX-25 

80486DX-33 

Pentium P5-60 

Power PC601 

DRAM 

lMxl-70 (IM) 

1MX4-60 (4M) 

4MX1-60 (4M) 

512KX8-70 (4M) 

256KX16-70 (4M) 

4MX4-70 (16M) 

2MX8-70 (16M) 

1MX16-60 (16M) 

(lMx4)x8-80 (4M) 

128x8-80 VRAM 

Flash 

2M-17 (256Kx8) 

4M-17 (512Kx8) 

UV EPROM 

2M-17 (256Kx8) 

SRAM 

256K-25 (64Kx4) 

lM-20 (128KX8) 

lM-70 (128KXS) 

Package 

PDIP 

PDIF 

T092 

PQFP 

PQFP 

CPGA 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

PDIP 

PDIF 

CDIP 

PDIP 

PDIP 

PDIP 

No . 
Units 

lOOK 

lOOK 

lOOK 

5K 

5K 

5K 

5K 

5K 

lOOK 

lOOK 

lOOK 

lOOK 

lOOK 

lOK 

lOK 

lOK 

50K 

lOOK 

lOK 

lOK 

50K 

20K 

20K 

50K 

Volume 
Price 

0.46 

0.29 

0.16 

20.00 

18.00 

220.00 

550.00 

280.00 

4.90 

13.30 

13.30 

15.20 

15.30 

54.30 

63.00 

63.00 

110.00 

6.80 

10.70 

14.45 

4.90 

4.05 

14.50 

9.10 

lOK 
Adder 

(percent) 

10% 

10% 

10% 

0% 

0% 

-5% 
-5% 

-5% 

5% 

5% 
5% 

5% 

5% 
0% 

0% 

0% 
10% 

5% 

0% 
0% 

10% 

5% 

5% 

5% 

IK 
Adder 

(percent) 

15% 

15% 

10% 

10% 

5% 

5% 
15% 

10% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

30% 

30% 

20% 

15% 

15% 

10% 

Lead 
Time 

(Weeks) 

8-10 

4-6 

16-24 

2-6 

4 

4-6 

4-16 

4-6 

18 

12-16 

12-16 

12-16 

18 

12-16 

18 

18 

16 

12 

14-16 

14-16 

14-16 

12 

14 

14 

Source: Dataquest (October 1994 Estimates) 
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Intel has just announced a 75-MHz Pentium, and this is expected to sell 
at about $350—although this price estimate is based on information from 
an unconfirmed source. 

PowerPC sales are continuing well—especially considering that the price 
is considerably lower than Intel's Pentium. The real battle for processor 
market share is likely to be limited to these two suppliers, with the 
remainder fighting among themselves for what is left of the market. 
However, many suppUers are waiting in the wings with their "Pentium 
kiUers," and this is likely to maintain pressure on Intel's prices 

Memory 
There still seems to be Uttle sign of any end to the buoyant market for 
memory products that has been seen in Europe since the end of 1992. 
Dataquest is expecting that there will be an inarease in business levels as 
the year draws to an end, as PC producers look to the traditionally 
largest quarter—the fourth quarter—to bring another wave of customers. 
One of the triggers that consumers may be waiting for is the sub-$2,000 
Pentittm-based PC machine to arrive in the European market. A number 
of machines are approaching this level, and the barrier may be broken 
before Christmas. 

Dataquest has changed the line-up of products that it tracks monthly 
across the regions of the world. Several DRAM devices have been added 
to replace older parts that are now not in the mainstream of the memory 
business. Flash memory has been changed to reflect the 4M density, and 
SRAM has now been switched to look at mainly IM devices. 

DRAM 
The supply and demand imbalance has remained evident in the Eiuro-
pean DRAM arena. Dataquest expects this situation to remain until at 
least mid-1995, though some devices within the overall 4M and 16M 
families may go into oversupply sooner. 

The IM density is still holding its pricing levels, but the overall supply 
and demand scenario is decreasing quickly. Suppliers are unwilling to 
produce the device, even though profit levels are good at this stage of 
the product life cycle, unless it is being used for some older modules. 

The 4M density remains the major part of the DRAM demand, with 
larger OEMs still demanding more than current allocation levels. Short
ages are particularly evident on the wider organizations, with excep
tional problems being seen for xl6 parts. Even though suppHers are 
tending to move production from the x8 devices, the demand for video 
and Other applications is increasing at a faster rate. Dataquest expects 
the 256Kxl6 to remain in shortage throughout 1995. 

Demand is growing for 16M in Europe, as the bit price cross-over point 
is becoming closer for some organizations. The bulk of both production 
and demand is still being seen for the 4Mx4 parts, though users are 
eagerly awaiting increased volumes of x8 and xl6 devices, for both 
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discrete and module-based applications. Suppliers are cautiously increas
ing production levels, forced on by the seemingly unrelenting demand 
from the marketplace. 

SRAM 
The SRAM arena is still competitive, with the mix of suppliers, densities, 
speeds and packages providing a bewildering choice to customers. One 
of the largest demand factors still seems to be the faster SRAMs for 
cache appHcations, although Dataquest is beginning to see signs of the 
consumer market re-emerging in Europe and around the w^orld. 

Flash 
Flash supply and demand seems to be reaching manageable levels, 
although overall growth levels for flash this year may not reach the 
heady growths expected. It seems that sonrie users that switched back to 
EPROM throughout the supply difficulties for flash in 1992 and 1993 
may still be using EPROM as their device solution. Other users may well 
not have made the move to flash, the new technology, preferring to 
remain with the multisourced, older technology EPROM. 

EPROM 
Demand levels have remained strong overall for EPROM devices, 
though there are definite signs of users migrating to larger densities. 

Current Exchange Rates 
1 US doUar = 

0.634 poiinds 
1.557 deutsche marks 
5.312 French francs 
0.813 ECU 

i 
ICEE-EU-NL-9410 ©1994 Dataquest Europe Limited October 1994 



I.e. EUROPE 

I Industry Highlights 
Researchers and analysts in Dataquest's European Semiconductor Group routinely 
gather intelligence on the European semiconductor market. Some of this information is 
published electronically on a weekly basis via Dataquest's Semiconductor On-line Ser
vice DQ-Monday. The following key European industry events review the past four 
weeks, and are selected on the basis of their perceived industry impact. 

GEC Plessey Semiconductors 

I 

GEC Plessey Semiconductors (GPS) has announced the expansion of its 
state-of-the art, CMOS semiconductor plant at Roborough, Plymouth, 
England. This will involve an investment of approximately £100 milUon. 
The present clean room at Roborough was originally buUt to allow for 
future expansion from 1,100 to 2,800 m .̂ The use of a novel "mini-
environment" concept will make it possible for GPS to directly relate 
output to demand, and thus eliminate or at least considerably reduce 
delays in the start of production. 

Wafer handling systems, such as standard mechanical interface (SMIF), 
will be used to automate the handling process within the protected 
environment. Coupled with enhanced computer-integrated manufactur
ing (CIM), this will virtually eliminate misprocessing; sigruficantly 
reduce cycle time variations; and give greater line balance control, 
enabUng improvement in output. The first phase of the program will be 
complete in 1996, and ŵ Ul create more than 150 additional jobs. GPS 
expects the Pl5nnouth plant to be one of the most advanced semiconduc
tor facilities in the world. 

Dataquest considers that this is a further indication of GEC's confidence 
in the company. GPS has products that are aimed at appUcations with 
the potential for very high volumes, such as wireless communications 
and global positioning systems. This investment will take the company a 
long way towards its goal of being prepared and positioned correctly to 
meet future customer demand from high-growth areas of its business. 

Shin-Etsu Handotai 

\ 

Shin-Etsu Handotai has armounced that it is to invest £20 million to 
increase capacity at its silicon wafer plant in Livingston, Scotland. Pro
duction should rise to 200,000 wafers a month in 1995 from the current 
130,000 a month, reaching 330,000 a montii m 1996. At present, pro
duction is of 4-inch and 6-inch wafers, but the company plans to start 
production of 8-inch wafers. Shin-Etsu's main customer is NEC Living
ston, which announced a $800 million investment last month. 

IBM and Philips Join Forces 
IBM and Philips Electronics have signed a letter of intent to form a joint 
venture to manufacture semiconductor wafers at IBM's facility in Boblin-
gen near Stuttgart, Germany. The two companies are also discussing the 
possibility of additional teclmology cooperation in the future, focused 
primarily on embedded DRAM applications. 
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Philips and IBM will form a separate entity, with the joint venture 
assuming assets and employees from IBM's Boblingen faciUty. Currently, 
the plant employs some 800 people and manufactures 4M DRAM chips 
on 8-inch wafers. The new joint venture would supply products solely to 
IBM and Philips, manufacturing 4M DRAM wafers for IBM and 0.8 )im 
logic products for Philips. Over time, the two companies plan to 
upgrade the facility to a 0.5 |j,m process. 

This seems to be an all-win situation for both companies. For Philips it 
solves some capacity problems in the short term by providing access to a 
0.8 |Lim facility producing 8-inch wafers. These wafers could then be used 
by Philips to produce advanced logic circuits. For IBM, the agreement 
should help to fill the factory with demand that they have had problems 
nneeting. 

In the longer term, Phihps may look to license IBM's technologies in 
other areas, especially 16M, where the end products could be used in 
various products in multimedia and other consumer devices. 

Tl announces ABS Deal in Europe with Teves 
Texas Instruments (TI) has annoxmced a deal to supply Teves with a 
range of customized microcontrollers based on TI's PRISM methodology, 
for the manufacture of antUock braking systems (ABS). The deal was 
signed on behalf of Alfred Teves AG by its parent company, ITT Auto
motive Europe GmbH, headquartered in Frankfurt, Germany. Under the 
agreement, TI is expected to ship more than 8 million of its 8-bit and 
16-bit cMCU370 customized microcontrollers aimuaUy by 1997. Cur-
rentiy, Intel provides 111 with its main microcontroller, and this deal 
means that TI could displace Intel's slot in the new Teves MK20 ABS, or 
future-generation ABS. 

TI's PRISM methodology integrates logic, memory and power elements 
on a single chip, rfhis helps TI reduce the design cycle time for new 
applications. ABS is one of many automotive appHcations at which TI is 
targeting PRISM; other success areas for Texas Instruments in Europe 
include airbags, engine, cruise, car multiplexing (VAN) and body 
controls. 

The new Teves MK20 ABS with antiskid control (ASR) integrated as a 
module can be upgraded by an engine drag movement control (MSR), 
which enables engine braking to be controlled automatically. The new 
ABS will Start production in Europe, and a short time later also in the 
United States and Japan for the world car market. Dataquest estimates 
total European ABS production at nearly 6 million units, with other sup
pliers of ABS including Bosch, Siemens, Bendix and Lucas—main com
petitors of ITT-Automotive/Alfred Teves. 

This agreement is the result of six years of collaboration by TI's automo
tive microcontroller development center in Nice, France and 111 Auto
motive in Frankfurt. For 111 Automotive,Texas Instruments had 
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previously developed frequency divider ICs and a linear custom device 
for signal conditioning (SCIC), which is now in high-volume production, 
through to ITT's first microcontroller unit integrating SCIC. 

Trafficmaster to Expand Motorway Traffic Monitoring Networic in 
United Kingdom 

Trafficmaster plc, the UK company that offers visual motorway traffic 
information systems in the United BCingdom, is to expand its road net
works to cover all motorways in England, Scotland and Wales on Dec
ember 7 this year. Since its introduction in September 1990, trafficmaster 
now covers tlie whole of England's M25 motorway—the Greater London 
ring-road highway—and the nine motorways linking with the M25. The 
network comprises a series of motorway beacons roughly 3 km apart 
that detect slow-moving traffic by sending signals back to the central 
control site at its National Traffic Data Centre. These signals are then 
relayed to the drivers' mobile in-car display system. 

The system tinit includes an antenna, a monochrome Uquid crystal dis
play (LCD)/radio receiver that displays motorway trouble spots and can 
broadcast additional limited text information about the type of conges
tion. From early next year, the company wiU offer additional radio infor
mation of local traffic information, and plans to incorporate smart-card 
technology for access to systems providing broadcast/narrowcast ser
vices such as radio paging and messaging. Smart cards will also be used 
to provide software upgrades. Currently, less than 50,000 systems are 
estimated to be in use. This represents the first commercially available, 
nationwide navigation system in the United Kingdom. Trafficmaster has 
also designed and filed for patent its Passive Target How Management 
system, which monitors the number plates of passing vehicles to detect 
the flow of traffic. The system uses cameras that time-stamp number 
plates, and could be used as part of a management system to control 
traffic speed. 

Dataquest Strengtiiens its Presence in Asia 
Dataquest and ResearchAsia, the leading provider of Asia/Pacific 
coxmtry-level market research and consulting services to information 
technology companies throughout Asia/Pacific, have aiuiounced an 
agreement for Dataquest to acquire the business of ResearchAsia. 

"The capabilities of ResearchAsia wiU enable Dataquest to provide 
extensive coLintry-spedfic market intelUgence across all major business 
regions and information technology markets of the world," said Judith 
Hamilton, president and CEO of Dataquest. 

ResearchAsia was founded in 1978 as a Hong Kong-based consulting 
company. Today, in addition to its initial consulting services, Research-
Asia offers market-tracking subscription services on nine Asia/Pacific 
countries and provides quarterly data on information technology mar
kets from PCs to printers. ResearchAsia also conducts covmtry-level 
studies on the acquisition and use patterns of these products by private 
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and corporate users in vertical markets and across the full spectrum of 
information technology industries. 

Dataquest has strengthened and solidified its presence in Asia through 
this acquisition and formally created a new Asia/Pacific region within 
its global structure as a response to the increasing demand for market 
information on Asia/Pacific markets. The ResearchAsia operations and 
services will be merged with the existing Dataquest offices in the region 
imder the Dataquest company and product name, with the Asia/Pacific 
regional headquarters to be located in Hong Kong. ResearchAsia has 
offices in Hong Kong, Bangkok, Seoul, Singapore and Taipei, and affili
ates in Beijing and cities across AustraHa. 

News Round-Up 
Standard Microsystems Corporation (SMC) has entered into a coopera
tive wafer fab alliance with AT&T, to provide additional submicron fab 
capacity to AT&T, and this guarantees a portion of fab output to SMC. In 
this five-year agreement, SMC wiU purchase wafer fab equipment— 
steppers, etchers and metrology equipment—for installation in AT&T's 
MOS line in Madrid, Spain. The line is capable of producing 0.9 (im to 
0.45 |im. 

Virgin Group's PC subsidiary. Virgin Euromagnetics, has annoxmced a 
firm partnership with ICL on the manufacture of PCs. Virgin had been 
playing with the PC market for littie over a year, but it now feels that it 
needs a stable partnership—^previously, it badged machines from ICL, 
IBM, Intel and others. 

Digital Equipment has announced that is it to transfer assembly of its 
PCs from its board site in A)^, Scotiand to an assembly operation at 
nearby Irvine. Boards will continue to be made at Ayr. 

Siemens Nixdorf Informationssysteme (SNI) is to buy a 10 percent 
stake in Escom, the Germany PC assembler; SNI will then supply 80 to 
90 percent of Escom's desktop and portable computers. 

SGS-Thomson has announced that its net revenue for the second quar
ter of 1994 increased to $672.4 million, a 27.8 percent increase over the 
same period last year; all product groups increased sales over last year. 

Calluna, the Scottish disk drive designer and manufacturer, has 
announced that it is to seek flotation on the United Kingdom's unlisted 
securities market—hoping to raise £10 milUon to £12 million. 

Solectron is to invest $15.5 million to expand its manufacturing plant in 
Dunfermline, Scotland; this brings the total investment in the facility to 
more than $26 milUon since Solectron acquired the plant from Philips in 
October 1993. 
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For More Information... 
Andrew Norwood (-1-44) 494 422722 

Via fax (-F44) 494 422742 

Internet anorwood@dqeurope.eom 
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not furnished in connection with a sale or offer to sell securities or in connection with the solicitation of an offer to 
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State of the industry 
The WSTS flash three-month average bookings for the month of August 
were $1,625 million, a 0.7 percent decline over Jvdy's restated $1,638 mil-
lion. July w âs restated upwards by 2.6 percent over last month's prelimi-
nary figure. Considering that August can typically be a slow booking 
month due to vacations across Europe, the numbers are a sign of the 
continued strength of the semiconductor market in Europe. 

The flash actual billing figure for August was $1,404 milUon, which 
increased the three-month average book-to-biU ratio to 1.06 from last 
month's level of 1.05. Figure 1 shows the European three-month average 
bookings and billings; and the book-to-bill ratio for the past 13 months. 
The actual biUings level is almost flat on last month's, and is in line with 
expected billings models. 

With bookings rates slowing, it seems inevitable the ratio wiU fall below 
1 in the coming months. However, the industry has braced itself for a 
particularly frantic lead-up to the Christmas market (especially from PC 
makers), and this could keep bookings levels in front of billings for the 
rest of the year. 
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Figure 1 
European Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 
1.50 

Source: WSTS, SIA 

Figure 2 shows the 3-month and 12-month growth for semiconductor 
bookings. The actual level of bookings is still well above the level for the 
same period of 1993, but the graph clearly illustrates that the rate of 
growth is slowing towards 20 percent, whereas it peaked this year at 
30 percent. It should be remembered, however, that the extraordinary 
bookings growth levels of the past two years were bound to slow, as the 
market boom that began in the second half of 1992 cools off. 

The rate of growth of 12-month semiconductor billings has flattened 
over the last few months and wiU probably end the year at 25 to 27 per
cent above 1993. The 3-month average line seems to have turned back up 
again, so this could push the 12-month line up to higher levels towards 
year-end. 

At the moment there seems to be little evidence of the overall strength of 
the market coming to an end. Even though the rate of biUings growth is 
slowing, it should be remembered that the growth is 25 percent above 
1993, which in turn was 27 percent above 1992. Dataquest expects that 
the final quarter of the year should continue the strong trend that has 
been seen in the first three quarters. 

PC production is expected to grow considerably between the third and 
fourth quarters of this year, increasing demand for many semiconductor 
devices, especially memory, microcomponents and logic devices. The 
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Figure 2 
European Total 3-Month and 12-Month Semiconductor Bookings 
Growth 
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Source: WSTS, SIA, Dataquest (September 1994) 

Figure 3 
European Total 3-Month and 12-month Semiconductor Billings 
Growth 
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Source: WSTS, SIA, Dataquest (September 1994) 
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communications segment seems strong, and the uptake of the GSM 
mobile standard across Europe has sturpassed aU expectations. Dataquest 
is also seeing evidence of increasing activity in the consumer segment in 
the second half of the year, and automotive is expected to continue its 
strong growth for the complete year. 

For next year, 1995, Dataquest expects the current market situation to 
prevail until at least midyear. Key memory devices, especially the 16M 
DRAM, v̂ îll still be in shortage, and Intel ŵ iU still be seeking to ramp 
up the acceptance of Pentium at important PC producers. The key to 
grovvth in 1995 will be the level of erosion of average sales prices (ASPs) 
for key products, since Dataquest expects tmit sales to remain relatively 
constant. 

Historical Pricing Trends 
This section o/I.C. Europe looks at historical pricing trends for a key semiconductor 
component, this month the focus is on the 4:MK4 16M DRAM (70ns). 

During 1994, the key density of DRAM continues to be the 4M. It 
reached its peak shipment volume in the second quarter of this year, and 
this was the highest shipment quantity for any DRAM in one quarter. 

However, it is the level of activity for 16M that will decide the outiook 
for 1995. Already some DRAM suppliers have begun ramping down 4M 
DRAM production levels and are bringing capacity for 16M DRAM on 
line as quickly as possible. 

At this stage it is important to consider production investment levels for 
the years 1991 and 1992, since they have had a profound effect on the 
early months of the 16M. During these years the semiconductor industry 
worldwide was in recession, profits for memory producers were very 
sUm and, consequently, investment in new production lines for the 4M 
and 16M DRAM was low. 

Figure 4 illustrates the pr idng history for 16M since the end of 1992, 
when the device was in its infancy. Prices remained relatively constant 
throughout the first months of 1992, since both production volumes and 
demand from leading-edge consumers were small. If production quan-
tities were then to be ramped up as had been seen in preceding DRAM 
densities, the ASP would decline more quickly during 1993 and 1994 
than the curve that is seen here. But many of the major DRAM 
producers were stiU very reluctant to invest the very large sums needed 
to bring production on quickly. 

The erosion seen in the ASP is mainly because of suppliers trying to 
move users from 4M to 16M. In order to do this, pricing levels for 16M 
must be four times the 4M to produce an attractive proposition to users. 
This has occurred for some organizations of 16M during the third quar
ter of 1994. However, Dataquest expects the four-times crossover for 
lMxl6 devices to be delayed until the first quarter of 1995. 
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} 
Figure 4 
Historical Pricing Trends for Europe 
4Mx4 DRAM 70ns (100,000 Units Minimum Price) 
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Source: Dataquest (September 1994) 

The number of users for the 16M DRAM is increasing fast and the differ
ence between demand and supply is widening as the year draws to a 
close. Dataquest estimates that demand may be 30 percent above pro
duction levels by the end of the year. 

Pricing levels for the 16M DRAM should decline, but only slowly for the 
first half of 1995. Production levels will grow, but suppliers are being 
extremely cautious and are examining demand levels very closely before 
increasing output. 

Semiconductor Pricing and Analysis 

standard Logic 

Analog 

Microcomponents 

Table 1 shows European semiconductor booking trends for orders of 
1,000 and 10,000 units, and volume orders. 

There has been no change to pricing levels in this month's survey. 

There has been no change to pricing levels for this month. 

Microcomponent pricing has stayed constant in this month's survey. 
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Table 1 
European Semiconductor Pricing August 1994 
All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

IMSG176D 35-MHz Video DAC 

Microcomponents 

80386SX-25 

80386DX-40 

80486DX-33 

68040-25 

R3000-25 

DRAM 

lMxl-80 (IM) 

4MX1-80 (4M) 

512KX9-80 (4M) 

256KX16-80 (4M) 

4MX4-70 (16M) 

(4Mxl)x2-i-lM-80 

128x8-80 VRAM 

Flash 

lM-17 (128Kx8) 

2M-17 (256KX8) 

UV EPROM 

2M-17 (256Kx8) 

SRAM 

256K-70 (32Kx8) 

256K-25 (64Kx4) 

lM-70 (128KX8) 

Package 

PDIP 

PDIF 

T092 

PQFP 

PQFP 

CPGA 

CPGA 

CPGA 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

PDIP 

PDIP 

CDIP 

PDIP 

PDIP 

PDIP 

No . 
Units 

lOOK 

lOOK 

lOOK 

lOOK 

5K 

5K 

5K 

5K 

5K 

lOOK 

lOOK 

lOOK 

lOOK 

lOK 

50K 

lOOK 

lOK 

lOK 

50K 

50K 

20K 

50K 

Volume 
Price 

0.46 

0.29 

0.16 

1.30 

15.00 

25.00 

220.00 

190.00 

75.00 

4.90 

13.10 

15.20 

15.10 

56.20 

34.90 

6.80 

4.90 

11.10 

5.00 

3.20 

4.15 

9.00 

lOK 
Adder 

(percent) 

10% 

10% 

10% 

15% 

0% 

0% 

-5% 

-5% 

-5% 

5% 

5% 

5% 

5% 

0% 

5% 

5% 

0% 

0% 

10% 

5% 

5% 

5% 

IK 
Adder 

(percent) 

15% 

15% 

10% 

25% 

5% 

10% 

5% 

10% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

30% 

30% 

20% 

10% 

15% 

10% 

Lead 
Hme 

(Weeks) 

10-16 

10-16 

16-24 

8-12 

4 

2-6 

10-14 

10-14 

4-10 

18 

12-14 

12-16 

18 

10-12 

16 

12 

14-16 

14-16 

14-16 

14 

14 

14 

Source: Dataquest (September 1994 Estimates) 
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Memory 
The strength of the memory market has continued tlirough the tradition-
aUy slow summer months. PC producers are still demanding ever-
increasing DRAM quantities, and other memory devices are also faring 
well. Continued high demand for SRAM for cache applications is pro-
ducing shortages across some device types, and the prospect of 
increased demand from the constuner segment in Europe during the rest 
of 1994 is sure to increase the pressure on deHveries. 

DRAM 
DRAM pricing has remained relatively flat for the month of August. 
Dataquest is still seeing the switch in demand towards wider-word-
width devices, and this will be especially evident when the 16M DRAM 
becomes the major DRAM device during 1995/1996. This stability is 
forecast to last weU into 1995, provided PC production levels stay strong. 

Production quantities of IM DRAMs are shrinking further, increasing the 
pressure for late adopters to switch to 4M or even 16M. Since these cus
tomers are in markets where the end eqviipment life cycle is long, it is 
difficult to make the upgrades in good time. 

The 4M DRAM is now reaching its peak worldwide production quan
tities, with in excess of 80 million devices being produced. However, it is 
still evident that demand is running ahead of supply, with many major 
PC producers still requiring additional allocation to produce their 
machines. Sales of PCs seem to be on target to reach Dataquest's 16 per-
cent unit growth forecast for 1994 over 1993. 

Demand for 16M DRAMs is also running well above supply levels and 
Dataquest has estimated that there will be a 25 percent gap between 
supply and demand by the end of this year. 

SRAM 
SRAM pricing is still very competitive at the slower end of the market, 
with many suppliers still fighting for the largest dollar-value part of the 
market in Europe. Suppliers of fast and very fast SRAMs can sell all of 
their devices, and prices are sta5nng fairly steady. Niche suppliers are 
managing to concentrate their marketing efforts to keep hold of their 
markets, though newer entrants from the Far East are begirming to sell 
all types of SRAM successfidly in Europe. 

Flash 
The continued decline in price is due to the increase in supply available 
from Intel and other suppliers. Users are still returning to flash devices 
after the supply problems of 1993, and this is keeping demand levels 
healthy. 

EPROM 
There has been no change to EPROM pricing this month 
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Exchange Rates 
1 u s doUar = 

0.646 pounds 
1.543 deutsche marks 
5.290 French francs 
0.810 ECU 

Industry Highlights 
Researchers and analysts in Dataquest's European Semiconductor Group routinely 
gather intelligence on the European semiconductor market. Some of this information is 
published electronically on a weekly basis via Dataquest's Semiconductor On-line Ser
vice DQ-Monday. The following key European industry events review the past four 
weeks, and are selected on the basis of their perceived industry impact. 

NEC Opts for Scotland 
NEC has finally announced, after much speculation (see I.C. Europe, July 
1994), that it is to establish its new fab next to its existing facility in 
Livingston, Scotland. The total investment is $800 million, split $200 mil-
Uon on construction costs and $600 milHon on manufacturing 
equipment. 

The new fab wiU manufacture 64M DRAMs, 16M DRAMs and ASICs 
using 0.35 |im process. A total of 20,000 8-inch wafers per month will be 
produced. Construction of the new plant will begin in April 1995 with 
completion in March 1996 and full production scheduled to begin in 
October 1996. 

At the moment NEC has six plants within Japan; these are Kumamoto, 
Hiroshima, Kanagawa, Shiga, Yamagata, and Yamaguchi, and although 
production at most of these plants has been increased, this year the limit 
of expansion has been reached. Outside of Japan, NEC has a plant in the 
United States at Roseville, California, and the other in Livingston, 
Scotland. 

Expanding an existing location was always the obvious choice; the 
CaUfornian plant—^which is the biggest—was not seen as such an attract
ive Option because NEC would not want to concentrate such a large por
tion of its foreign production in one location. One main reason that 
Japan was not even in the running for this investment is the high value 
of the yen; this also makes overseas investment much more attractive. 

NEC has cited a number of reasons for its decision to opt for Scotland, 
including the following: 

• NEC already has faciHties for 64M DRAM production in Japan and a 
leading-edge semiconductor plant in the Uruted States; therefore, by 
building this plant in Europe, NEC will be closer towards a more 
balanced global strategy. 
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• NEC Semiconductors (UK) Ltd has claimed an outstanding record for 
high efficiency and excellent production yields—currently, Livingston 
is the most productive of all NEC's semiconductor plants, producing 
4M DRAMs with a production level of 2.5 million imits per month. 

• There is a large demand in Europe for memory products fuelled by 
the demand from personal computers. 

Another point that may have influenced NEC's decision is the aid it will 
receive from the regional development agency. Locate in Scotland, 
although both parties say that Locate in Scotland is only putting up a 
"modest" amount of the investment. 

It is understood that NEC plans to use its latest plant in Kyushu, num
ber 8 line, as the blueprint for the new development. The Kyushu plant 
is set to manufacture 16M DRAMs along with SRAMs and RISC 
processors. 

NEC Semiconductors (UK) Ltd was established in January 1981 as 
NEC's European semiconductor manufacturing center and in October 
1982, assembly of 64K DRAMs commenced. In 1987, NEC was the first 
Japanese company to operate a fully integrated semiconductor faciUty 
(wafer fabrication, assembly and test) in Europe. At present, Livingston's 
existing facilities produce 4M DRAMs, with production levels at 2.5 mil-
Uon units per month. 

Ericsson Opens $100 Million Submicron Fab 
H.M. King Carl XVI Gustaf of Sweden has officially inaugurated Erics-
son's new $100 milUon semiconductor plant in Kista, near Stockholm, 
Sweden, to produce specialized microelectronics components for tele
communications equipment. The plant is equipped with processes from 
Texas Instruments (TI), with which Ericsson has had a strategic agree
ment since 1987. 

Under the terms of its agreement with TI, Ericsson benefits from TI's 
semiconductor know-how and technology, and shares with TI its exper
tise in designing speciaUzed microcircuits for telecoms appHcations. 

The new 6,500 m^ submicron semiconductor fab has 1,650 m^ of Class 1 
clean-room facilities. \A t̂h an initial production of 10,000 six-inch wafers 
a year, the plant will produce 0.5 îm very large-scale integration (VLSI) 
circuits, with the scope to upgrade this to 0.35 [xxn technology in the 
future. Initially, CMOS devices will be made at the plant; later, BiCMOS 
wafer production will be added. 

The new submicron wafer fabrication faciHty will manufacture special
ized VLSI circuits for use in Ericsson products and systems, from tele
phone switches to cellular phones. It will also serve as a flexible, 
fast-protot5rping faciHty to shorten development times for new circuits, 
and as a means for the development of semiconductor technology. 
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Motorola Expands East Kilbride for the Third Time 
Motorola has aruiounced an expansion of its semiconductor fabrication 
plant in East Kilbride, Scotland, the third expansion by Motorola at this 
site in three years. It is estimated that 15 to 20 percent of Motorola's 
worldwide wafer starts each year come from the plant. The additional 
$384 million investment will lead to an additional 250 jobs, taking the 
total to about 2,550 employees by the end of 1996. The new lines added 
to the fab wiU be making embedded versions of the PowerPC and cus
tomized 32-bit microprocessors, digital signal processors (DSPs), and 
advanced telecommtmications devices. 

East Kilbride is one of Motorola's premier manufacturing plants, and 
Motorola recognizes its contribution with its third investment in as many 
years. With the shortage of many devices showing no letup imtil at least 
the third quarter of 1995, Motorola needs to increase its manufacturing 
capabilities to meet the demands of its customer base, rfhis problem 
exists for many semiconductor vendors and is explored more fully in the 
recently pubHshed report from Semiconductors Europe, Procurement/Cus
tomer Satisfaction Survey Results 1994, SEMI-EU-UW-9401. 

MUD Dresden Plant Not a Certainty 
Germany's federal economics minister, Giinter Rexrodt, has claimed that 
AMD is almost certain to decided to locate its new submicron facility in 
Dresden, in the eastern German state of Saxony, with construction start
ing early next year. However, an official statement by AMD says this is 
not the case. "We have held preUnunary discussions with Saxony offi
cials," said an AMD official, adding that the company was pursuing 
other possibilities and had not readied a firm decision. An AMD state
ment says that: "Given the current growth in the microprocessor 
market ..., we believe there is a real possibility that we will need another 
large manufacturing facility," but AMD points out that its new $1 billion 
faciHty in Texas had only recently started silicon throughput, and any 
new construction is unlikely to start before late 1995 at the earliest. 
Meanwhile, Mr. Rexrodt's statement may have had something to do with 
his CDU Party holding onto power in the local state elections, which 
were only two weeks away; such an announcement would have been a 
big boost for his party's chances. 

Ericsson's Interim Report 
Ericsson has reported that net sales rose 33 percent to SKr 36,514 million 
in the first six naonths of 1994. ConsoUdated pretax income for the 
period improved 78 percent to SKr 2,290 million (Table 2). The Radio 
Commurucations business area reported an increase for the business area 
as a whole of slightly more than 60 percent during the first half of the 
year, while the main areas of systems and terminals for mobile tele
phony rose a full 80 percent. Ericsson reports that its Components area 
had a strong increase in net sales and order bookings. All business units 
contributed to this improvement. Ericsson's largest single market is the 
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Table 2 
Ericsson Sales by Business Area 
(Millions of Swedish Kronor) 

Business Area 

Public Telecommunications 

Radio Communications 

Business Networks 

Components 

Defence Systems 

Other Operations 

Less: Intersegment Sales 

Total 

Jan.-June 
1994 

11,528 

17,145 

6,013 

3,275 

1,470 

774 

-3,691 

36,514 

}an.-June 
1993 

10,043 

10,654 

5,631 

2,528 

1,127 

729 

-3,318 

27,394 

SaIjrce: LM EIicsson 

United States, with 11 percent of total net sales, followed by Sweden, 
Italy, the Uruted Kingdom and China, which has now become the fifth-
largest market with a 6 percent share of net sales. 

TV and Monitor Production Hit by Glass Sliortage 

Psion Revenue 

The Financial Times reports that picture tube manufacturers are facing a 
shortage of the speciaHst glass used in the production of CRT—and this 
shortage could reduce TV and monitor production worldwide. 

Win de Kleuver, chief executive of Phihps Components, has said that 
world demand for tubes would be 160 milUon in 1993, but CRT makers 
were able to produce only 150 million because of the glass shortage. The 
deficit had been caused by the glass manufacturers' lack of investment 
during the recession—they are now finding it hard to increase capacity 
to match demand. About a quarter of world capacity is currentiy off-line, 
as manufacturers are currentiy carrying out plant refurbishment. 

Psion, the UK-based portable computer manufacturer, has announced its 
half-year results for the period ending June 30,1994 with turnover up 
57 percent to £28.28 million and pretax profits up 173 percent to 
£2.92 million on the same period last year. 

The acclaimed Series 3 and Series 3a palmtop computers showed a 
105 percent jump in sales, with strong demand from Europe, although 
Psion claims that sales in the US market were limited by the reorganiz
ation of retailers following the failure of the Apple Newton. 

In the last six months Psion has brought in-house all surface-mount 
board manufacturing after an investment of £2.4 million at its Greenford, 
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London manufacturing site. The Series 3 and Series 3a are now being 
manufactured at a rate of 24,000 units a month . 

GPS and the Game of Chinese Whispers 
Rumors that GEC has placed its semiconductor division, GEC Plessey 
Semiconductors (GPS), up for sale have circulated widely recently. Rock-
well has even been suggested as a possible suitor. It is Dataquest's belief 
that this is not the case. GEC Plessey Semiconductors has a number of 
very important new products and technologies which we beHeve will 
position the company for strong growth over the next five years. Also, 
by all accounts the company is profitable. It is understood that the com
pany has been considering investing in additional fab capacity (who 
hasn't?), and thus has been reviewing its financial plan. This was prob-
ably the source of the rumors. 

GEC Plessey had worldwide sales of $290 million in 1993. It is strong in 
application-specific products for disk drives and wireless communi
cations, including wireless LANs, where it has a number of important 
design wins . It is a licensee of the ARM RISC microprocessor, a leader in 
semiconductor solutions for satelUte-based global positioning systems 
and a major suppUer of prescalers for use in TVs; it makes teletext ICs 
and gate arrays, and has ASIC solutions for central office line cards. 

Star il/iicroeiectronics 
Star Micronics' 5,000 m^ matrix printer facility in Tredegar, South Wales, 
is set to close. Since opening in April 1988, with financial aid from the 
Welsh Development Agency, the size of the faciUty has increased three
fold. However, the decline in the demand for dot matrix printers has 
been reflected in the output of this plant, which was estimated to be 
314,000 tmits. The dot matiix market in Europe between 1993 and 1998 
will show a compound annual growth rate of minus 12.9 percent. 

News Round-Up 
Digital Equipment has sold its 7.9 percent stake in Olivetti, reportedly 
at a heavy loss. Originally, Digital had taken a 4 percent stake in Olivetti 
during 1992 and then increased it to 7.9 percent. The deal was originally 
designed to give Digital a broader market for its products and provide 
the Italian company with financial help. 

AST Computer has officially opened its manufacturing site at the 
National Technology Park in Limerick, Ireland. The 32,000 m^ plant has a 
capacity of 500,000 machines a month and produces all desktop and ser
ver ranges for Europe. 

VLSI Vision, based in Scotland, says that a credit-card-size camera, 
which has been on trial with companies for some months, can take 
black-and-white snapshots or sequences of stills and incorporate them 
into documents on a PC. AppUcations include insurance companies 
wishing to quickly add photos to their damage reports; main office/in 
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the field correspondence; and sports analysis, that is, a golfer's swing. 
The company is said to be developing video systems for Doimelly Corp. 
that are intended eventually to replace rearview mirrors in cars. 

Microsoft has armounced the shipment of its first keyboard, the 
"Natural Keyboard." This is Microsoft's second move into the computer 
hardware market, the first being the mouse . Microsoft is w^orking col
laboratively with Key Tronic Corp., an independent keyboard manufac
turer. The keyboard is designed with ergonomics and function in mind . 
The keypads are spUt and rotated outward to promote proper wrist pos
ition while the user's arms and shoulders are aided by this design 
because of its width and angles. An adjustable front edge enables differ
ent chair and desk positions. A built-in palm rest provides the user with 
a surface upon which to rest. The suggested retail price for the keyboard 
is $99. The keyboard will be offered this autvunn bundled with com
puters from DeU Computer and Zenith Data Systems. 

Olivetti has annoimced that it expects to break even this year at the 
operating level, but has said that no estimation has been made of the net 
profit or loss for the year. The company added that the Olivetti group of 
companies was producing between 800,000 and 850,00 PCs a year world
wide, close to what it believes is the critical mass of 1 million units on 
which it can be profitable. 

Bull is seeking clarification on NEC's intentions on "all aspects of their 
ongoing relationship." The speculation is that NEC might raise its 
4.43 percent stake to something close to control as the government sell-
off of BuU approaches. 

PC manufacturer Aquarius Systems International (ASI) of Thtiringer, 
Germany has signed an agreement with venture-capital company 
Thtiringer Industiiebeteiligvmgs GmbH (TIB), for TIB to invest 
DM 20 million in ASI. 

Olivetti has formally launched Advanced Telecommtinications Modules 
Ltd (ATML), based in Cambridge, England. ArfML will develop, manu
facture and sell low-cost as5n:\chronous transfer mode-based products for 
multimedia applications. 

Sharp has annoimced the ultimate in convenience cooking with its neu
ral network technology microwave oven. The microwave, designed at 
Sharp's laboratories in Oxford, England, utilizes a single humidity sen
sor which recognizes food characteristics such as temperatture and quan
tity from the level of humidity as the food is heated. This information is 
then used to determine accurately how long and at what power level the 
food must be heated to obtain perfect results. The sole production to 
meet European demand will come from Sharp's Wrexham, Wales plant. 
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State of the Industry 

DataQuest' 
acompanyof 
The Dun & Bradstreet Corporation 

The WSTS flash tliree-inonth-average booldngs for the month of July 
were $1,584 million, a 6.0 percent decline over June's restated 
$1,686 million. June w^as restated upwards by 1.8 percent over last 
month's preUminary figure. 

The flash actual billing figure for July was $1,283 million, dropping the 
three-month-average book-to-bill ratio to 1.04. Figure 1 shows the Euro
pean three-month-average bookings and billings, and the book-to-bill 
ratio for the past 13 months . 

The booking and billing data is showing the normal seasonal behavior, 
as the forecast model data shows in Figures 2 and 3 . This predicts book
ing and billing decUne as part of the slowdown normally seen at this 
time of year. The book-to-bill actual and forecast model data are closely 
aligned, and a close look at Figure 4 suggests the ratio will faU below 1 
in September or October. Last year's market growth was so strong that 
there was little, if any, indication of a midsummer sliunp in the market. 
This year, though, market behavior is closer to normal. 

This potential fall below 1 suggests the market may be declining, but a 
look at the long-term growth rates for booking and billing shows that 
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Figure 1 
European Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 
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Figure 2 
European 12-Month Moving Average Semiconductor Booking and 
Billing Growth 

12-month Average Actual/Forecast Revenue ($M) 
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Source: WSTS, SIA, Dataquest (August 1994) 
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Figure 3 
European 3-Month Moving Average Semiconductor Booking and 
Billing Growth 
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Figure 4 
Total Semiconductor European 3-Month Book-to-Europe Bill 
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this is not yet the case. Both booking and billing are hovering at about 
25 percent for the year—treasonable growth for most companies. How
ever, the graphs suggest that the market may be at a turning point. The 
short-term indicator of three-month average growth is less stable, giving 
a degree of uncertainty in the market. This deserves a closer look at the 
product data. 

The discrete market, in particular, is currently showing dramatic growth, 
with 12-month average booldng and billing growth both heading 
towards 20 percent. This is in part due to strong unit demand, but also 
to average price increases from shortages of components. We believe 
there is a significant shortfall in discrete capacity, and this will continue 
to keep prices high for some time. The book-to-bill ratio for discretes is 
well ahead of the norm for this time of year. T5rpically, the ratio should 
be about 1.00 but is actually 1.18. 

For integrated circuits as a whole, the picture is less rosy. Growth has 
been slowing for several months, as is clear in Figure 5. However, this is 
from a peak of about 50 percent for 12-month average growth for book
ings, seen in July 1993. The book-to-bill ratio for integrated circuits is 
moving dangerously close to 1 though, and may dip below 1 next 
month . 

There is less up-to-date detail for other components: bipolar digital, ana-
log, memory, microcomponents and logic, but existing detail suggests 
that the growth in the market is moving away from being PC-driven and 
more towards a general component recovery. 

Figure 5 
12-Month Rolling Average Growth 

Growth (%) 
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Source: WSTS, SIA, Dataquest (August 1994) 
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Memory growth is accelerating, with 12-month average growth for bill
ing heading towards 60 percent. Microcomponent growth is not so 
Strong though, with 12-month average booking growth falling to below 
20 percent and billing growth falUng to 30 percent. However, this appar
ent weakness is against the phenomenal growth seen last year for both 
memory and microcomponents: microcomponent rolling 12-month aver
age growth peaked at 90 percent in July 1993, so an additional growth of 
30 percent is formidable, indeed. 

Logic is less dependent on the PC and so reflects more of the behavior of 
the remainder of the digital market. Here, billing growth is stabilized at 
about 15 percent to 20 percent. However, growth is normally accelerating 
or decelerating, so this hints that we are entering a transition phase for 
the logic market. 

Analog 12-month average billing growth is also reasonably stable, set
tling at about 20 percent. This, too, normally cycles between accelerating 
or decelerating growth, hence this protracted period of stability also 
suggests that a change may be on the way. 

Finally, bipolar digital has shown a dramatic change in 12-month aver
age booking growth, and billings growth is at about zero. This is due to 
the shortages seen as a result of the mismatch between supply and 
demand for small outUne (SO) packages. The high growth seen last year, 
as a result of the shortages, has now been overtaken by a return to 
normality. 

Dataquest Perspective 
The winds of change are appearing in the semiconductor market, as 
many of the longer-term product growth indicators are stable—an 
unusual occurrence. It is no secret that the PC has been the driving force 
behind Europe's growth for the past 18 to 24 months, and this is reflec
ted in the memory and microcomponent revenues. The changing for
tunes of the other product areas indicate a stronger market as a whole. 
This is not limited to the other key industry in Europe, namely telecom-
mimications. Analog component growth is related to telecoms' business 
strengths, but a considerable amount of the latest strength is in digital 
commimications. In addition, the stable logic market suggests across-the-
board recovery. Analog components also find use in a wide range of con
sumer products, as do discretes; equally, the high discretes growth 
suggests that consumer products, too, are finding their markets grow^ing. 

Caution should be urged though (as always): the consumer market may 
be undergoing a spike in growth. The Olympic Games and the World 
Cup FootbaU Championships increased sales of TV sets and video 
recorders, from which the increase in analog sales could have resulted; if 
SO, we should see a fall-off of business in the second half of this year. 

Overall business is still strong, and the expectation among most business 
managers contacted by Dataquest, is for a good second half with most 
report order books in good shape to the end of the year. 
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Historical Pricing Trends 
This section ofl.C. Europe looks at historical pricing trends for a key semiconductor 
component. This month the focus is on the 386 processor. 

The 386 is now at the end of its life as a PC processor, such that imit 
shipments of 386-based PCs represented just over 2 percent of all PC 
shipments for Europe in the second quarter of 1994. In this respect it is 
useful to take a final look at price trends for the device before it is 
replaced in our monthly price survey by a more up-to-date device. 

As is always the case for processors, the device has been upgraded for 
speed as the manufacturing process improves, and as yield enhance
ments allow faster devices. We have tracked product upgrades as the 
speed of the processor changes, and have maintained the price for the 
most popular part. 

There are no surprises in price movements for the high-end and low-end 
processor, as the device has followed a straightforward decline, caused 
by strong demand from the market and little competition at the early 
introduction for the device. This was the first device which Intel tried to 
protect as a sole-sourced product, as a result it is only in the later period 
of the product's life that larger declines occurred. These declines 
appeared as Intel prepared the market for the introduction of the 486 
processor, and attempted to fight off competition from other suppliers. 
The main source of competition in the early years was solely from 
Advanced Micro Devices, but the company was joined later by Cyrix, 
Texas Instruments and SGS-Thomson. 

Figure 6 
Historical Pricing Trends in Europe, 386 Processor 
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Source: Dataquest (August 1994 Estimates) 
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Looking closely at the major changes in price (see Figure 6), there are 
two large falls on the chart for the 386DX: April 1992 and April 1993. 
The 1992 fall was mainly due to a big price decline from Intel to defend 
its market position in the 486 arena. The company was ready for AMD's 
armouncement of a 486 processor, and reduced most of its processor 
devices accordingly. AMD had announced the introduction of a 486 
product for the summer of 1992, but this actually appeared in April 1993, 
following delays caused by court rulings. The price decline in April 1993 
was not a result of this introduction, but because the processor we 
tracked was changed from the ceramic-packaged to the plastic-packaged 
device. The drop in price shows the premium commanded by ceramic 
parts. 

Since April 1993 the fall in prices has been as a result of improvements 
in efficiency in the manufacturing, together with the entry of other sup-
pHers of 386 products. Computer users have rapidly switched prefer
ences to 486 processors, and it appears that the move to Pentium-based 
computers will be at a similar pace. 

Semiconductor Pricing and Analysis 

standard Logic 

Analog 

Table 1 shows European semiconductor booking trends for orders of 
1,000 and 10,000 units and volume orders. 

The standard logic market is recovering well from the shortages that 
have plagued it for many years now. Lead times are gradually reducing 
as capacity is added, and prices are slowly falling as a result. Surface-
motmt devices are in great demand still, with CMOS in greater demand 
than bipolar. CMOS prices have, therefore, remained firm but bipolar 
prices have weakened a littie. 

As always, the applications that have the greatest need are telecoms and 
data processing: consequently, regional usage is concentrated in the 
United Kingdom, Germany and Italy. Industrial use is also showing 
good recovery, with distributors reporting strong sales. 

The outlook for this market is good, although there are signs of a sea
sonal slowdown for the first time in two years. Most order books are 
nearly full for the fourth quarter of 1994, although there are exceptions 
with some companies. 

There are no price or lead time changes for analog components this 
month. 
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Table 1 
European Semiconductor Pricing July 1994 
All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

IMSG176D 35-MHz Video DAG 

Microcomponents 

80386SX-25 

80386DX-40 

80486DX-33 

68040-25 

R3000-25 

DRAM 

lMxl-80 (IM) 

4MX1-80 (4M) 

512KX9-80 (4M) 

256KX16-80 (4M) 

4MX4-70 (16M) 

(4Mxl)x2-i-lM-80 

128x8-80 VRAM 

Flash 

lM-17 (128Kx8) 

2M-17 (256Kx8) 

UV EPROM 

2M-17 (256Kx8) 

SRAM 

256K-70 (32Kx8) 

256K-25 (64Kx4) 

lM-70 (128KX8) 

Package 

PDn* 

PDIF 

T092 

PQFP 

PQFP 

CPGA 

CPGA 

CPGA 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

PDIP 

PDIF 

CDIP 

PDIP 

PDIP 

PDIP 

No. 
Units 

lOOK 

lOOK 

lOOK 

lOOK 

5K 

5K 

5K 

5K 

5K 

lOOK 

lOOK 

lOOK 

lOOK 

lOK 

50K 

lOOK 

lOK 

lOK 

50K 

50K 

20K 

50K 

Volume 
Price 

0.46 

0.28 

0.16 

1.30 

18.00 

25.00 

220.00 

180.00 

75.00 

4.90 

13.00 

15.10 

15.00 

57.50 

34.70 

6.80 

5.05 

11.40 

5.00 

3.20 

4.10 

8.90 

lOK 
Adder 

(percent) 

10% 

10% 

10% 

15% 

0% 

0% 

-5% 

-5% 

-5% 

5% 

5% 

5% 

5% 

0% 

5% 

5% 

0% 

0% 

10% 

5% 

5% 

5% 

IK 
Adder 

(percent) 

15% 

15% 

10% 

25% 

5% 

10% 

5% 

10% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

30% 

30% 

20% 

10% 

15% 

10% 

Lead 
Time 

(Weeks) 

8-10 

4-6 

16-24 

8-12 

4 

2-6 

4-8 

8-10 

4-10 

18 

12-14 

12-16 

18 

10-12 

16 

12 

14-16 

14-16 

14-16 

14 

14 

14 

Source: Dataquest (August 1994 Estimates) 
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Microcomponents 

Memory 

The processor market is still buoyant, with strong demand for PCs 
across Europe. As with standard logic, there are hints of a seasonal slow
down, but this is not particularly severe. The market is ahead of what 
would normally be expected, even if there is a slight hint of slowing. 
Demand for both 68040 and x86 products is strong, with the focus on the 
demand side being towards higher-performeuice computing. Potential 
shortages in some key components are having some effect on PC pro
duction though, and this may be reducing the overall demand as manu
facturers could ship more products if they could get the parts. These 
components are usually discrete products, but some memory is also dif
ficult to obtain. 

Prices are showing their usual quarterly decline, with changes in 68040 
and 486 figures. Lead times show little change, reflecting the good bal
ance between supply and demand . 

The general market has changed Httle since last month's survey, rfhere is 
some isolated evidence of a limited number of customers slowing their 
production rates during the third quarter, but this hiccup will be more 
than compensated during the final quarter of the year. Many PC 
producers are showing very aggressive build plans for the final quarter. 

DRAM 
There is little change in the surveyed prices for DRAM this month . The 
overall climate of demand exceeding supply is still the case, and there 
are still more severe problems on the wider word-width DRAMs. 

Pricing levels for the IM DRAM are unchanged this month, with certain 
customers continuing to demand the device in reasonable quantities. 

The 4M DRAM remains in short supply, with prices remairung relatively 
flat on last month. Most suppliers have reached their peak shipment 
volumes and are managing their production mix very closely. A strong 
Hnk between the factories and the suppliers and customers is essential 
during the allocation period, so that the demand mix matches the supply 
mix as closely as possible. 

The 16M DRAM has shown a slight reduction in price in this month's 
survey. Key DRAM suppliers are faced with the difficult problem of set
ting realistic production quantities for 16M, while producing as many 
4M DRAMs as possible. 

SRAM 
The SRAM market is still experiencing key device shortages, especially 
at the high-speed end of the market. Increased levels of demand, 
especially for cache appHcations, coupled with reduction in production 
quantities has caused deUvery times to exceed 16 weeks on some 
devices. 
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Flash 
Rash prices have fallen again this month as supply levels from the major 
producers, Intel and AMD, are increased. Other smaller competitors are 
also entering the market and, although their quantities are relatively 
small at the moment, the market is bound to become more competitive. 

EPROM 
There is Httle change in the pricing levels seen for EPROM this month, 
with SGS-Thomson, TI and National Semiconductor leading the market. 

Current Exchange Rates 
1 u s doUar = 

0.650 pounds 
1.580 deutsche marks 
5.400 French francs 
0.825 ECU 

Industry Highlights 
Researchers and analysts in Dataquest's European Semiconductor Group routinely 
gather intelligence on the European semiconductor market. Some of this information is 
published electronically on a weekly basis via Dataquest's Semiconductor On-line Ser
vice DQ-Monday. The following key European industry events review the past four 
weeks, and are selected on the basis of their perceived industry impact. 

Philips to Invest $280 Million in Dutch Fab 
Philips Semiconductors of the Netherlands has announced it is to invest 
about Fl 500 million (approximately $280 million) in its fab in Nijmegen, 
the Netherlands, which wiU create about 300 new jobs at the facility. 

This is the largest investment by Philips since the company ran into 
financial difficulties in the 1990s. While a $280 million investment is not 
small, it is only a short-term solution to years of under investment. 

The Nijmegen plant, which is PhiUps' largest semiconductor facility, cur
rently has an output of 15,000 6-inch wafers per month. The expansion 
will add a further 2,700 m^ of high-class clean rooms. This is expected to 
add additional production capacity of more than 10,000 8-inch sub-
irucron wafers per month, with first products expected by the end of 
1996. 

The clean room will be based on the concept of "irdni-environments" 
with SMIF boxes. The mini-environment systems means that employees 
are separated from the production process: that is, an environment is 
built around the production equipment. The clean room will be built to 
Standards allowing class 0.1 to be achieved. 

The 8-inch wafers will initially be 0.5-micron CMOS, which has been 
developed in cooperation with SGS-Thomson with the support of JESSI, 
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although the investment w îll provide the capability to produce ICs in 
0.35-micron CMOS technology. The products will mainly concentrate on 
the areas of advanced consumer products, multimedia and personal 
communications. 

This investment is part of Philips' worldwide investment schedule, 
aimed at strengthening its position as a semiconductor manufacturer. In 
this regard, PhiHps is also continuing to expand its other wafer pro
duction facilities and assembly capacity worldwide. Recently, the com
pany invested $50 million in Caen for the production of SACMOS and 
high-frequency BiCMOS ICs while, in Bangkok, about $100 milUon has 
been invested to extend the existing assembly factory. PhiUps has also 
opened a joint-venture assembly facility with Motorola in Malaysia for 
the assembly of SMD transistors and diodes. 

Despite all this we still believe that Philips will have to invest in a new 
fab, which could cost up to $1 billion. The most likely location still 
remains Philips' home coxintry of the Netherlands. 

Widescreen Appeal Across Europe 
Six weeks after tmveUing Europe's first coirunerciaUy available PALplus 
television in Germany, Nokia Consumer Electronics of Finland is to 
launch 28-inch wide-screen TVs in the United Kingdom later this year. 
This is timed to coincide with the UK's independent broadcaster, Chan
nel 4, laimching regular PALplus broadcasts. The Nokia PALplus TV set 
is an entry-level PALplus set and will cost about $2,200 when it is intro
duced in the United Kingdom. 

For more information contact Andrew Norwood. Clients of European 
Semiconductor Application Market Service wUl shortly be receiving a 
Dataquest Perspective on the future of Widescreen and Digital broadcast
ing in Europe. 

Seventh Son for ARM 
As part of the Advanced RISC Machines (ARM) drive to set a consvmier 
RISC standard, the company has annotmced a Hcense agreement with 
Asahi Kasei Microsystems Co. (ABCM) of Tokyo. 

ABCM, a wholly owned semiconductor unit of Asahi Chemical Industry, 
entered the semiconductor business in June 1983. AKM's product line 
includes full custom LSIs and application-specific standard products 
(ASSPs) for mobile commttnications, digital transmission and digital 
audio applications, and is based on AKM's CMOS mixed analog/digital 
technology. 

This is the seventh licensing agreement that ARM has signed for its RISC 
chip; the other agreements are VLSI Technology, GEC Plessey Semicon
ductors, Sharp, Texas Instruments, Cirrus Logic and Samsung. ARM has 
been looking to strengthen its presence in the Japanese market, and 
AKM's commitment to the ARM architecture helps it to penetrate 
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further this important market, where AKM supplies almost all the major 
electronics companies. This complements the existing license held by 
Sharp. 

AKM has developed CMOS mixed-signal LSI technology and is engaged 
in the manufacture and sale of many full custom products and ASSPs in 
the field of mobile telecommunications, audio and mass storage. AKM 
focuses on system solutions, specializing in combining analog and digi
tal circuitry. The company will combine the AI^M7 microprocessor with 
its advanced mixed-signal technology to provide ARM-powered com
munications solutions. It plans to build chip sets for telephones adhering 
to the pan-European GSM standard, as well as the American IS54 and 
Japanese digital standards. 

V\^th most handsets using 8- or 16-bit microcontrollers, the 32-bit ARM 
may be something of an overkiU, but ARM does offer a combination of 
performance, low-power consumption and small die-size vital require-
ments for systems embedded in consumer products. 

The demise of one of ARM's competitors, the Hobbit, has been con
firmed by AT&T which says it is closing the doors on its personal com-
mimicator venture, EO. AT&T acquired its 52 percent stake in the Santa 
Clara, CA, company in 1991. EO has sold fewer than 10,000 units of its 
personal commvinicator with the Hobbit core since its introduction a 
little over a year ago. AT&T says that it will re-evaluate its strategy in 
the wireless communicator arena. 

A European Summer Slowdown? 
Stories have been springing up in the European press that Europe is 
entering a summer slowdown in its PC market—or is this the first sign 
of a long-term slowdown? With the PC market accoimting for more than 
20 percent of European semiconductor consumption, any long-term 
slowdown could have dramatic effects. 

From the semiconductor industry's viewpoint, there is not much evi
dence of a slowdown. DRAM prices in Europe remain unchanged and 
lead-times show no sign of shortening. If European PC manufacturers 
were scaling down their build plans, we would expect to see an effect on 
price and/or lead time. 

However, we have heard of some PC companies reducing their DRAM 
requirements for the third quarter, although the major US companies 
show no sign of reducing their memory requirements and are, in fact, 
requesting more. The small no-name PC companies are coming under 
continued pressure from the big players, as well as having problems 
with securing memory. 

It is worth remembering that the last two years have been unusual 
because the market has not experienced the traditional summer slow
down (across Europe companies take a much longer hoHday period than 
in the Uruted States and Japan). 
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V\̂ th the time lag between production and sales now negligible, it is 
important to look at European shipments. Here, sales for the first quarter 
of 1994 were typical, while the second and third quarters are 
traditionally weaker; it looks Uke this year is no exception. A boost to 
the traditionally strong fourth quarter is expected from cheaper Pentium 
machines. 

Currently, Pentium machines are expensive, and it may be that many 
people are delaying buying a new PC vmtil the Pentium machines fall 
below the $2,000 mark. In the United States, Dell has already announced 
a sub-$2,000 machine while, in Europe, Pentium-class machines have not 
yet reached this level and are still hovering at about $2,500. 

However, we expect Pentium machines to fall below $2,000 in Europe 
before the end of the year. The downward trend is being pushed by Intel 
in an effort to stem the success of the PowerPC, and the company is con
tinuing to lower prices: at the beginning of July it cut the price of a 
60-MHz Pentitun by 13.0 percent to $581; for quantities of 1,000 plus 
machines the price will drop a further 28 percent to $418 in August. 

At the moment, we do not believe that there is a long-term slowdown, 
but rather a seasonal slowing in demand, with people waiting for better 
deals on Pentium machines. Therefore, if the fourth quarter does boom 
as expected, with Pentium machines leading the way, we will see a wor
sening in the supply and demand balance for memory, especially 16M 
DRAMs, which is standard for Pentium-class machines. 

Mitsubishi Electric to Assembie 16i\1 DRAIMs in Germany 
Mitsubishi Electric Corp. will start assembling 16M DRAMs in Germany, 
conunendng next January. The move is in response to growing demand 
for use in workstations and high-performance personal computers. 

According to a report in the Japanese press, the company will turn out 
300,000 chips a month at its plant in Alsdorf, Germany for sale through
out Europe. This unit is currently assembUng 900,000 4M DRAMs per 
month for use in personal computers. 

We are seeing continued globalization of the manufacture of electronics 
components by more politically astute international manufacturers, in 
response to the threats of dumping duties from Europe and the United 
States. Ftirthermore, Japanese companies are seeing investment abroad 
as a way to offset the losses caused by repatriating revenues during the 
period of a strong Yen. 

Mitsubishi already has a fab shell at its site in Alsdorf, Germany, but this 
has not yet been equipped to carry out fabrication; when asked, Mitsu
bishi said that there may be some decision early next year concerning 
the site. However, since we have been waiting nearly three years for the 
investment decision, do not hold your breath! 
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Calluna PCMCIA Drives 
Scottish disc drive designer and manufacturer, Calluna Technology, has 
announced that it has started shipping samples of its 170MB PCMCIA 
Type III discs drives; full production is due to start in September of this 
year. 

Founded in 1991 by ex-Rodime employees, CaUuna specialized in small 
form factor disk drives. The 170MB disk drive is the fourth PCMCIA 
mass Storage device from Calluna, and follows the 85MB, 105MB and 
130MB drives. It will be followed, in turn, by a 210MB product later this 
year. 

Calluna points out that by December 1993, 361 PC models were 
armounced with PCMCIA slots, 126 of which were Type III slots. Also, 
that in 1994 almost aU new notebooks as well as many desktop machines 
will feature PCMCIA slots. 

Siemens Profits Down 

Pliiiips Profits Up 

Siemens has reported it third-quarter results, with profits down for the 
nine months to Jime 30 at the equivalent of $784 milUon. Turnover for 
the nine months rose 3 percent to $36,269 million. The company said that 
it expects full-year net profits to be down 10 to 15 percent on the $1,240 
million it reported for the year to September last. 

Philips, the diverse Dutch electrical group, reported that its net profits 
more than trebled in the second quarter. Profits reached Fl 402 million 
($226 million) from Fl 117 million in the previous year. Sales rose 6.8 per
cent to Fl 14.3 billion from Fl 13.4 billion. 

However, beneath the excellent improvement in profits, sales rose only 
6.8 percent. "We're starting to see the benefits from cost-cutting," said 
Dudley Eustace, PhiUps' finance director, "but we can't cut costs forever. 
At some point you have to resolve the competitive situation by growing 
the company." 

PhiUps will receive additional financial help from the partial pubUc 
offering on the Taiwan stock exchange of Taiwanese Semiconductor 
Manufacturing Co. (TSMC), which is scheduled for September 5 this 
year. Philips currently holds 40 percent stake in the company. 

Philips says the high growth in the semiconductor market and demand 
for picture tubes led to the components and semiconductor sector show
ing a growth in sales of 19 percent to Fl 4,334 million ($2,431 million), 
with income reaching Fl 750 million. 
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Fujitsu's Durham Piant "Best in Worid" 
Fujitsu's semiconductor plant in Durham, United ICingdom has won the 
Best Factor award in the Fujitsu Group. The plant's impressive perform
ance since its start-up in October 1991 resulted in it winning the internal 
Fujitsu award: the site had been able to move into profitability only two 
years after start-up 

The Durham plant currently employs just under 500 people, and has 
been operating at a rate equating to £100 million ($153 million) per 
aimum since the spring of 1994. Operational profitabiHty was reached in 
October 1993 and, in December 1993, the plant reached 1.5 million 
devices per month. Production is planned to reach about 2.5 million 
devices per month by the spring of 1995. 

During 1995, Fujitsu will increase production of the shnmk version of 
4M DRAM and will introduce 16M DRAM production, with maximiza
tion of plant capacity in 1996. In 1998, there is the possibility of a second 
fab at that site coming online. 

Siemens Upgrades the Unbuilt Dresden 
Just months after breaking ground on its new facility in Dresden, Ger
many, Siemens has announced that it wiU upgrade plans for the site and 
will include back-end facility. The latter will add about $65 milUon to the 
cost of the site, increasing the number of jobs created by 250. 

Siemens plans to institute a completely new back-end concept to out-
weigh the disadvantages, in terms of salaries, of using Germany as a test 
and assembly location. This will include a fully computerized pro
duction control system and increased automation, resulting in a signifi
cant reduction in production throughput times. This reverses a decision 
made at the end of 1993 (see IC Europe, December 1993) to move pro
duction to the Far East to help stem losses in the semiconductor division. 

Suard Charged With Embezzlement: Keeping Up with the Americans 
Pierre Suard, Chairman of Alcatel Alsthom, has been charged with 
embezzlement, fraud and corruption for failing to explain why he spent 
$720,000 of company money on security systems for his two residences. 
This is the latest in a series of scandals surrounding Alcatel-Alsthom. In 
the past, other managers were accused of overcharging France Telecom 
to the tune of FF 80 million. 

Fortunately, Europe stiU has some way to go to match the Americans. In 
the 1980s, the US defense industry—the most pampered commercial kids 
of the Reagan era—set a criminal standard to which many other corpor
ations still apparently aspire. Boeing, Rockwell International, General 
D5Tiamics, Locldieed, General Electric and Northrop aU have criminal 
records; several are repeat offenders. Even the Pentagon referred to such 
corporate behavior as "systemic," "insidious" and "company-
approved." 
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News Round-up 
WSTS has armounced that xmit shipments for the 4M DRAM have out
stripped a record standing since 1984. Since the peak of the 64K DRAM, 
aU subsequent generations have peaked at successively lower quarterly 
unit shipments, leading analysts to believe that a predictable trend was 
in place. The 4M DRAM appears to have undone this, brealdng the rec
ord held by the 64K after nearly a decade. 

SGS-Thomson has won approval from the European Commission to 
approach the French and ItaHan governments for more funds to support 
research and development activities. 

Grundig Satellite Communications, the satellite TV joint venture 
between Grundig of Germany and Gooding Consumer Electronics of the 
United Kingdom, has picked up the low noise block (LNB) business of 
GEC-Marconi for an unnamed amount. 

Oxford Instruments of the United Kingdom is "delighted" to hear that 
IBM, AT&T, Motorola and Loral have armovmced a joint venture to 
develop x-ray lithography for future generations of semiconductor chip 
manufacturing. The alliance involves an investment in excess of 
$100 million, along with govermnental funds. The joint venture will con
duct development at IBM's Advanced Semiconductor Technology Center 
(ASTC) located at East Fishldll, NY. This is vvhere IBM has been operat
ing a synchrotron built by Oxford Instruments since the mid-1980s. 

IBM's overhaul of its PC operations in the United States—closing down 
the Boca I^ton research and development center and moving it to the 
Raleigh manufacturing site as well as other changes—^has meant good 
news for John McLelland, who becomes Vice President of Worldwide 
Manufacturing. The promotion of the Scot to this post is a vindication of 
the success of IBM's Greenock facility, and will be of help to Greenock 
employees who have to justify why IBM has this massive site on the 
edge of Eiurope. 

Tulip Computers, the Dutch PC manufacturer, has announced that it 
will start construction of a new factory and offices at Rosmalen, Nether
lands this autumn . The new site will have an eventual production 
capacity of 300,000 units, research and development wiU also be relo
cated there. 
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State of the Industry 
The WSTS flash three-month average bookings for the month of June were 
$1,656 million, a 2.1 percent decline over May's restated $1,691 milHon. 
May was restated upwards by 1.1 percent over last month's preliminary 
figure. 

The flash actual billing figure for June was $1,755 million, dropping the 
three-month average book-to-bill ratio to 1.06. Figure 1 shows the Euro
pean three-month average bookings and billings; and the book-to-bill 
ratios for the past 13 months . 

Booking and billing figures are gradually approaching normal behavior, 
following two years of high growth. This is apparent in the return of sea
sonal conditions. Three-month average bookings are showing a small 
decline, which is normal for this time of year. Actual billings are showing 
their typical end-of-quarter peak—again normal for this time. 
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European Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars 
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The net Figure Iresult is the fall in the book-to-bill ratio. We would nor
mally expect the ratio to fall below 1 in August, and stay there until Janu
ary, but the above-average level of the ratio may delay this fall below unity 
until September or October. 

Looking at the longer-term averages shows the stabilization of the market, 
and the return to normal behavior. Figure 2 shows the 12-month average 
for bookings and 3-month average billings, and it is clear from this that 
billings growth has stabilized. Bookings growth has been falling for nearly 
a year now, but this too may be levelling off at about 20 percent. With bill
ing growth levelling at between 25 and 30 percent, the scene is set for the 
book-to-bill ratio to fall below 1. 

Three-month average growth is less clear, but Figure 3 does suggest that 
the longer-term growth may be stabUizing. Bookings 3-month rolling-
average growth is showing signs of an upturn following a reasonably 
stable period, compared to the slow decUne of the 12-month average book
ing growth. BiUings data are less clear, but the cycUcal nature of 3-month 
average compared with the relatively stable 12-month average does imply 
some stability at least. 

The market this year is stabilizing, and we are seeing a return to more 
normal behavior. The seasonality we have seen in previous years has 
returned. This is clear from ffie booking and billing data, but also 
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Figure 2 
European 12-Month Mov ing Average Sem iconductor Book ing and Bi l l ing G rowth 
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F igure 3 
European 3-Month Mov ing Average Sem iconductor Book ing and Bi l l ing G rowth 

Growth (Percent) 
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Source: WSTS, SIA 

anecdotal evidence supports a summer slowdown in equipment produc
tion. PC sales in particular are slowing—and the general feeling is that this 
is due to a seasonal slowdown rather than a fundamental fall-off of 
demand . 

In the longer term there is still a shortfall in capacity, and this is keeping 
average prices high. We expect these prices to remain high while capacity 
is short Shortfalls in DRAM production, for example, are unhkely to be 
resolved before mid-1995. The longer-term outlook is still for high 
growth—about 25 percent for 1994—with 1995 also returning reasonable 
revenue for most companies. 
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Historical Pricing Trends 
This section ofl.C. Europe looks at historical pricing trends for a key semiconductor component. 
This month the focus is on 4Mxl DRAM. 

Figure 4 illustrates the historical pricing curve for the 4Mxl DRAM in 
Europe since the end of 1991. The normal erosion for the DRAM famihes is 
evident in the first part of the graph, but there was a dramatic reversal at 
the end of 1992 that has kept the average sales price (ASP) rising continu
ously since then. 

The years 1991 and 1992 were extremely slow for the sector that demands 
much of the DRAM devices sold in Europe—electronic data processing 
(EDP). Much of the production in Europe in this segment is centered 
around the PC, and the market during 1991 and 1992 was relatively weak. 
This weakness had been passed on to the semiconductor supphers, and 
they had seen a significant reduction in profits, resulting in a ramp-dovvn 
in capital investment. DRAM production lines w^ere run down, new lines 
were not comimssioned, and new factories were not built. Demand was 
slow for 4M DRAM, and the pricing fell throughout the years 1991 and 
1992. However, with PC prices falling, consumers switched back to PC 
purchases at the end of 1992. The increase of demand for PCs resulted in a 
large production increase, and hence a very large jump in the 

Figure 4 
Historical Pricing Trends in Europe, 4Mxl D R A M 80ns 
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requirements for memory, especially the 4M DRAM, which was the latest 
DRAM generation. 

Since the end of 1992, the 4M DRAM price has risen to over $13, jumping 
in July 1993 due to the Sumitomo explosion. Even though new production 
lines have been running up to full capacity, there is still a demand/supply 
imbalance. DRAM suppliers have invested in 4M DRAM production, but 
as the device is due to reach peak volumes this year, they are also con
scious of the next generation, the 16M. 4M devices have been produced on 
16M Unes, and also some microprocessor, ASIC and SRAM lines have been 
converted to produce 4M DRAM in a stinggle to keep up with the huge 
demand from the PC segment. 

There are some signs that supply is nearing demand for some 4M devices 
at the moment. However, there are a multitude of devices in the 4M 
DRAM family and Dataquest expects that some may stay in allocation for 
the foreseeable future as demand patterns change. There is a definite trend 
towards wider devices (especially xl6) which are still in the minority of 
the total production numbers. 

Dataquest expects that the cost per bit crossover of 4M and 16M should 
occur during the late part of the third quarter of this year. Users are begin
ning to migrate to the 16M device, but the supply/demand gap could be 
worse than that for the 4M DRAM. Dataquest estimates that the gap could 
reach as much as 25 percent before the year-end. 

At this stage, the end market demand for PCs is still strong, and although 
there could be a smaU slowdown during the summer months, Dataquest 
expects the fourth quarter to be particularly strong. If this happens, the 
pressure on 4M DRAM will increase again, keeping prices high and the 
lead times out beyond 16 weeks. 
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Semiconductor Pricing and Analysis 

standard Logic 

Analog 

MIcrocomponents 

Memory 

Table 1 shows European semiconductor booking trends for orders of 1,000 
and 10,000 units, and volume orders. 

This month's survey has shown little change in pricing levels for standard 
logic devices. Overall business levels have remained strong, with no signs 
of any softening. 

There was no change to the price or delivery from this month's survey. 

There was no change recorded for microcomponents this month. Business 
has remained strong for aU Intel processors, and initial signs are that sales 
of PowerPC processors has started well. 

The overall scenario for memory is largely unchanged from last month's 
survey. Prices are firm, lead times are steady, and supply is still lagging 
behind demand. PC producers are bracing themselves for a very busy 
final quarter to this year, as the traditional Christmas market is expected to 
be particularly buoyant. 

DRAM 
DRAM prices and lead times are largely unchanged this month. Most sup
pliers are booked through the rest of this year, with certain multinational 
customers showing exceptional demand levels. 

Demand for IM devices is remaining strong, but there are some mix 
changes occurring in the short term. The continued exodus of suppliers 
from the discrete IM market is causing many customers to begin their 
upgrade to either 4M or 16M. 

Pricing of 4M DRAM is still steady, with demand for certain organizations 
pushing lead times out. Notable in this is the xl6 devices, where the con
tinued increase in demand for video appUcations is the main reason for 
the demand spike. 

Demand for 16M DRAMs is rising quickly, with key customers beginning 
to increase their volumes. Although prices are falling, 16M DRAM based 
modules are still relatively expensive, but despite this, their popularity is 
increasing. 
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Table 1 
European Semiconductor Pricing June 1994 
All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

IMSG176D 35-MHz Video DAC 

Microcomponents 

80386SX-25 

80386DX-40 

80486DX-33 

68040-25 

R3000-25 

DRAM 

lMxl-80 (IM) 

4MX1-80 (4M) 

512KX9-80 (4M) 

256KX16-80 (4M) 

4MX4-70 (16M) 

(4Mxl)x2+lM-80 

128x8-80 VRAM 

Flash 

lM-17 (128KX8) 

2M-17 (256KX8) 

UV EPROM 

2M-17 (256KX8) 

SRAM 

256K-70 (32KX8) 

256K-25 (64KX4) 

lM-70 (128KX8) 

Package 

PDIF 

PDIF 

T092 

FQFP 

PQFP 

CFGA 

CFGA 

CPGA 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

FDIF 

PDIF 

CDIP 

PDIF 

PDIF 

PDIF 

No. 
Units 

lOOK 

lOOK 

lOOK 

lOOK 

5K 

5K 

5K 

5K 

5K 

lOOK 

lOOK 

lOOK 

lOOK 

lOK 

50K 

lOOK 

lOK 

lOK 

50K 

50K 

20K 

50K 

Volume 
Price 

0.46 

0.32 

0.16 

1.30 

18.00 

25.00 

220.00 

195.00 

75.00 

4.90 

12.95 

15.00 

14.95 

58.50 

34.50 

6.80 

5.30 

11.85 

5.05 

3.25 

4.15 

8.80 

lOK 
Adder 

(percent) 

10% 

10% 

10% 

15% 

0% 

0% 

-5% 

-5% 

-5% 

5% 

5% 

5% 

5% 

0% 

5% 

5% 

0% 

0% 

10% 

5% 

5% 

5% 

IK Adder 
(percent) 

15% 

15% 

10% 

25% 

5% 

10% 

5% 

10% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

30% 

30% 

20% 

10% 

15% 

10% 

Lead 
Time 

(Weeks) 

10-16 

10-16 

16-24 

8-12 

4 

2-6 

10-14 

10-14 

4-10 

18 

12-14 

12-16 

18 

10-12 

16 

12 

14-16 

14-16 

16 

12-14 

12-14 

12-14 1 

Source: Dataquest (July 1994 EstlInates) 
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SRAM 
There are signs of a tightening in supply for some key SRAM devices. Thus 
seems to be due to a combination of causes. Demand has strengthened on 
a worldwide basis with some signs of the consumer market, a key area for 
SRAM consumption, recovering slightly. Coupled with this is the ramp-
back in production for the IM SRAM. Also, the slow upgrade to the 4M 
device has kept demand for the IM and 256K densities remaining for 
longer than would normally be expected.Flash 

Prices are continuing to fall for flash devices, as supply becomes close to 
demand. The main areas of demand are for the IM and 2M densities, and 
although Intel still holds a majority of the market, other suppliers have 
announced recent joint ventures, including NEC with Sundisk and SGS-
Thomson with AMD, which should stand them in good stead for the 
future. 

EPROM 
EPROM prices have shown little change in this month's survey. 

Current Exchange Rates 
1 US dollar = 
0.646 pounds 
1.569 deutsche marks 
5.386 French francs 
0.822 ECU J 

i 
IGEE-EU-NL-9407 ©1994 Dataquest Europe Limited July 1994 



I.e. EUROPE 

Special Review 
77MS month's special review presents the highlights from a recent Dataquest Perspective from 
Dataquest's Asia/Pacific service, looking into Asia/Pacific's soaring semiconductor chip deficits. 

Asia/Pacific's Semiconductor Chip Deficits Soars 
The Asia/Pacific semiconductor market continues to thrive, and semicon
ductor manufacturers are scurrying to expand local faciUties to capture 
opportunities in the world's fastest-growing markets. However, as 
Dataquest forecasts Asia/Pacific semiconductor consumption to surpass 
Japan by 1996, we see the semiconductor industries are uninvested and ill-
prepared for this level of growth: 

• Asia/Pacific's semiconductor demand is forecast to expand by 32 per
cent to approximately $21 billion in 1994. 

• Semiconductor production wiU exceed $10 billion, with a growth rate of 
26 percent. 

• The difference between Asia/Pacific's semiconductor consumption and 
its production wiU increase by 37 percent, which is faster growth than 
either consumption or production. 

• Capital spending in 1993 and 1994 is growing by a feverish 62 and 
58 percent, respectively. 

• We beheve the growth in Asia/Pacific's huge gap between consumption 
and production will not begin to slow until after 1996. 

When examining Asia/Pacific's semiconductor production and consump
tion from 1991 to 1994, a number of points stand out. Asia/Pacific semi
conductor consumption will have more than doubled during a three-year 
period, unprecedented by any market of this size in history. Semiconduc
tor production will have nearly tripled in the same period. 

Nevertheless, opportunities for semiconductor manufacturing have prolif
erated as locally produced semiconductors account for less and less as a 
percentage of the total available market. This is even more surprising 
when one considers the proven success of semiconductor suppHers which 
have invested in manufacturing to improve market share. 

But the picture is much worse than predicted above. In actuality. South 
Korea's massive expenditures in DRAM manufacturing are for world 
exports, while only Taiwan, China and Singapore, to a lesser extent, are 
shipping most of their products to Asia/Pacific. Therefore, if one was to 
exclude both the Korean market and industry from this picture, the imbal
ance is more extieme. The lagging investment in Southeast Asia front-end 
semiconductor manufacturing is becoming a major pohtical issue in 
China, Hong Kong, Taiwan and Singapore. 

European investment is almost nonexistent in this region, only SGS-Thom-
son having a front-end operation. SGS-Thomson's Fab One in Singapore 
remains focused on consumer but tiiere has been no official announcement 
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of its expansion. SGS-Thomson manufactures bipolar and MOS consumer 
ICs and power transistors using 4- and 5-inch wafers. It has decided to 
expand its design center faciUties, and this could be followed by further 
fab expansion. As this company looks to build more wafer fabs around the 
world, Asia/Pacific is likely to be one of its first. 

Dataquest Perspective 
Capital spending rebounded in 1993 but did not generate enough new 
capacity in 1994 to slow the growth in Asia/Pacific's "chip deficit." We 
expect a repeat of this scenario in 1995 as the markets continue to signifi
cantly outpace the region's ability to feed itself. This will spell large, long-
term opportunities to those that capitahze on these local markets. 

Although the region has led the world in semiconductor capital spending 
in recent years, its semiconductor markets continue to outpace the region's 
production, thereby increasing "chip deficits" and political concerns of 
"foreign dependence." We believe semiconductor manufacturers wiU 
increasingly turn to this region as a semiconductor manufacturing base, 
whether it be for foundry services or investments in their own semicon
ductor wafer fabrication facilities. 

By Daniel Heyler 

Daruel Heyler, based in Korea, is just one of the Dataquest analysts based 
in the Asia/Pacific region carrying out local research for the Semiconduc
tors Asia/Pacific service. Other recent reports from the Asia/Pacific ser
vice this year include: 

Semiconductor Market Opportunities in China 
Asia/Pacific-Rest of World Semiconductor Consumption by Application 
Final 1993 Asia/Pacific-Rest of World Semiconductor Market Share 
Mainland China Semiconductor Consumption by Application Market 
Forecast 
Taiwanese Electronic Equipment and Semiconductor Consumption Outlook 

Still to come:-

Singapore Semiconductor Consumption by Application 
Hong Kong Semiconductor Consumption by Application 
Asia/Pacific Wafer Fabrication Facilities 
Asia/Pacific Round-Up 1994 and Outlook 1995 
Hong Kong Electronic Equipment and Semiconductor Consumption 
Outlook 
Singapore Electronic Equipment and Semiconductor Consumption Outlook 
Taiwan Semiconductor Manufacturing Company—Profile 

For more information on any of the above reports or our other Asia/ 
Pacific research please contact Andrew Norwood on -H(44) 494 422726 
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Industry Highlights 

Researchers and analysts in Dataquest's European Semiconductor Group routinely gather intelli
gence on the European semiconductor market. Some of this information is published electronically 
on a weekly basis via Dataquest's Semiconductor Online Service DQ Monday. The following key 
European industry events review the past four weeks, and are selected on the basis of their perceived 
industry impact. 

NEC Looking for a Home for $1 Billion 

I 

NEC is looldng at estabHshing a new semiconductor fabrication plant; at 
the moment the United Kingdom and the United States seem the hkely 
options. A decision on where the plant will be sited will be made this 
autumn . 

If NEC does invest $1 billion in a new plant, it wiU be the single biggest 
investment by NEC, and the most surprising thing about this announce
ment is that Japan is not even in the running. The main reason that Japan 
is out of the running is, of course, the high value of the yen, which also 
makes overseas investment much more attractive. 

At the moment NEC has six plants inside Japan: these are Kumamoto, 
Hiroshima, Kanagawa, Shiga, Yamagata and Yamaguchi. Although pro
duction at most of these plants has been increased, this year the Hmit of 
expansion has been reached. Outside of Japan NEC has one plant in the 
United States at Roseville, Cahf omia, and the other in Livingston, 
Scotland. 

Expanding existing locations is the obvious choice; the Calif ornian plant— 
which is the biggest—is not seen as such an attractive option because NEC 
would not necessarily want to concentrate such a large portion of its 
foreign production in one location. There is also continuing anxiety about 
the probabiUty of a major earthquake in CaHfomia before the end of the 
century. 

It is understood that NEC plans to use its latest plant in Kyushu, number 8 
line, as the blueprint for any new development; the K5nishu plant is set to 
mcuiufacture 16M DRAMs along with SRAMs and RISC processors. The 
new plant will be used for the manufacture of 16M, leading onto 64M 
DRAMs, as well as ASIC products, which NEC sees as a stiategic market. 
NEC has not announced the size of any investment, but the Kyushu 
plant's investment now stands at about $950 milUon. 

According to the Financial Times newspaper, the new plant will also be 
manufacturing 60M DRAMs. At the moment Dataquest does not expect 
this market to take off, although it could become a niche market! 

A European Summer Slowdown? 

> 

Stories have been springing up in the European press that Europe is enter
ing a summer slowdown in its PC market. Or is this the first sign of a long-
term slowdown? With the PC market accounting for more than 20 percent 
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of European semiconductor consumption, any long-term slowdown could 
have dramatic effects. ^ 

From a semiconductor point of view there is not much evidence of a slow-
dovvm. DRAM prices in Europe remain unchanged, and lead times show 
no sign of shortening. If European PC manufacturers were scaling down 
their build plans, we would expect to see an effect on price and/or lead 
time. 

However, we have heard of some PC companies reducing their DRAM 
requirements for the third quarter, although the major US companies show 
no sign of reducing their memory requirements and are requesting more. 
The small no-name PC companies are coming under continued pressure 
from the big players, as well as having problems with securing memory. 

It is worth remembering that the last two years have been an unusual 
period because the market has not experienced the traditional summer 
slowdown; across Europe, companies take a much longer holiday period 
than in the United States and Japan. 

With the time lag between production and sales now negligible, it is 
important to look at European shipments. Here, first-quarter 1994 sales 
were typical; second- and third-quarter sales are traditionally weaker, and 
it looks like this year is no exception. But we expect a boost to the tradi
tionally strong fourth quarter from cheaper Pentium machines. 

At the moment the Pentium machines are expensive. It may be that many fl 
people are putting off bujdng a new PC and are waiting for Pentium 
machines below the $2,000 mark—DeU has already announced a sub-
$2,000 machine in the United States. In Europe, Pentium-class machines 
have not reached this level and are hovering around $2,500. 

However, we expect Pentium machines to fall below $2,000 in Europe 
before the end of the year. The downward trend is being pushed by Intel in 
an effort to stem the success of the PowerPC. Intel continues to lower 
prices: at the beginning of July it cut the price of a 60-MHz Pentium by 
13.0 percent to $581; the price will drop a further 28 percent to $418 in 
August—this is for quantities of 1,000-plus. 

We do not believe there is a long-term slowdown at present, but rather a 
seasonal slowing in demand and people waiting for better deals on 
Pentium machines. Therefore, ff the fourth quarter does boom as expected, 
with Pentium machines leading the way, we wiU see a worsening in the 
supply and demand balance for memory—especially 16M, which is stan
dard for Pentium-class machines. 

ARM RISC Processors for TVs 
A UK company, Online Media, formed by Acom Computer (the Olivetti 
company) has developed a consumer set-top box for interactive TV, 
video-on-demand (VOD), video CDs and computer games. m 
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The set-top box design is based on the ARM-610 RISC processor with I /O 
and video controller ICs also designed by ARM, an MPEG-1 image 
decoder from C-Cube, 2MB ROM and a minimum 2MB RAM. Online 
plans to integrate as many of these functions on one chip as possible. The 
boxes will sell for between $300 and $450, as anything more expensive will 
deter customers. 

Online, a spin-off launched last week by Acorn Computers in Cambridge, 
England, wiU subcontract the manufacture of the boxes. It has teamed up 
with international equipment and information supphers such as OUvetti, 
Bell Northern Research (part of Northern Telecom), News International, 
and Alcatel NV. 

Technology partners with Online include ARM and Advanced Telecom
munications Modules Limited (ATM Ltd.) of Cambridge. ATM Ltd. has 
developed a low-cost, high-speed standard networking interface for the 
box. System software is suppUed by Oracle, and this is also in VOD trials 
by BT and Bell Atlantic. 

$40 Million Korean investment in United Kingdom 
Goldstar Electronics is to invest $40 million in a new venture creating 
more than 4(X) new jobs at its new plant in Washington, Tyne and Wear, 
England, for the manufacture of color televisions and microwave ovens. In 
attracting Goldstar to the United BCingdom, Industry Minister Tim Sains-
bury said: "This is another major success for the United Kingdom and the 
northeast of England. It reflects the government's continuing commitment 
to attracting quality inward investment projects and to maintaining a user-
friendly business environment." 

As an incentive to investing in the United Kingdom, the UK Department 
of Trade and Industry wiU provide $6 million Regional Selective Assis
tance (RSA) grant to the Korean company. RSA grants are available to UK 
and overseas companies to support investment in the Assisted Areas of 
England, Scotland and Wales designated as Development or Intermediate 
areas. Available to both manufacturing and service industries, RSA gives 
financial help to those projects which are shown to be viable, that create or 
safeguards jobs, benefit the regional and national economy, and which 
without the assistance of the RSA would not go ahead. 

Philips Reduces LCD Stake 
Philips has sold a 10 percent stake in the Flat Panel Display company 
(FPD) to Germany chemicals company Merck; this reduces PhiUps' hold
ing to 70 percent. FPD was formed at the end of 1992, with Philips as the 
largest investor with 80 percent. Two other companies, Thomson and 
Sagem, each held a 10 percent stake, and this will remain unchanged. The 
Eindhoven, Netherlands factory already sells active LCDs, but full com
mercial production is not due to start until autunui. 
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Merck, which has particular expertise in Hquid crystal materials, says it 
does not want to produce active matrix LCDs, and compete with its cus
tomers, but rather to understand the issues of production. Thus, it looks at 
this as a kind of research and development. 

GPS Improves Its Image with MPEG-2 
UK-based GEC Plessey Semiconductors (GPS) is about to sign a deal to 
develop MPEG-2 devices for the potentially massive market of digital set-
top boxes. GPS is building on its strengths in compression from develop
ment of a chipset for videoconferencing and its long-established presence 
in the TV and cable TV industries with radio frequency (RE) devices. It is 
already a sigruficant suppUer to cable TV set-top box manufacturers, 
including the biggest of them all. General Instrument of the United States. 

General Instrument's dominance of the cable TV industry in the United 
States has put it under pressure via an antitrust investigation. In an 
attempt to head off this investigation. General Instrument has adopted a 
strategy of promoting an open standard architecture for digital set-top 
boxes and providing its proprietary compression technology to the mer
chant market. 

General Instrument's compression technology "Digicipher" will be inte
grated with MPEG-2 in a chipset to provide a common semiconductor 
solution for both standards. General Instrument has recently signed deals 
with other semiconductor vendors in an attempt to generate cost-effective 
industry standards. The benefits to any semiconductor company licensed 
with this technology could be enormous. In the fourth quarter of this year 
Dataquest wiU produce an in-depth report on digital video compression 
concentrating on its use in digital video consumer products. 

Bosch Announces Loss of $63.3 Million 
Robert Bosch, the privately owned German electronic and vehicle parts 
manufacturer, has announced operating losses of more than DM 100 mil
lion ($63.3 milhon) for last year.This loss can be attributed to a number of 
causes which includes: 

• Recession 

• Pressure on prices from car manufacturers 

• Low capacity utiUzation 

• Strength of the deutsche mark 

In addition to the above are the costs that Bosch has incurred as a result of 
its rationalization measures undertaken in the last 12 months to cut costs 
and improve productivity. This has included the reduction of 13,200 jobs. 
A further 4,100 jobs are to go, leaving a work force of 152,500 by the end of 
1994. 
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Hermann SchoU, the group's chairman, stated that the turnover in the first 
five months of 1994 are up 6 percent. He indicated that this was due to 
demand outside of Germany, and his overall opinion was that sales by the 
end of the year would be up 4 percent and that we should see a modest 
turnover growth in 1995. 

In addition to tlus, Bosch indicated that it is restructuring its commimica-
tion technology activities: public commimications technology, private 
communications technology and radio technology have been brought 
together into one division from July 1. Mr. SchoU said: "The objective of the 
above restructuring is designed to strengthen Bosch's position in a grow
ing but intensely competitive market." 

SGS-Thomson and AMD Agree on Flash Standard 
SGS-Thomson and AMD have annotmced an agreement to cooperate on 
the defiiution of future flash memory products . The collaboration, based 
on AMD's single-voltage architecture, wiU hasten growth in the world-
wide flash memory market. Both companies will independentiy develop 
compatible products around the standard. This brings to three the number 
of major memory suppliers supporting a standard flash memory architec-
ture. AMD's joint venture with Fujitsu was announced in 1992, and the 
two companies are completing construction of a fab in Japan this year. 

Last year SGS-Thomson garnered the number-one position in worldwide 
EPROM shipments partly by seizing the opportunities left behind by Intel 
and AMD, both of which reduced their shipments into the growing 
EPROM market and increased their flash memory shipments. It is not 
unusual for participants in the flash market to convert some of their other 
businesses to flash, and this is what got Catalyst into trouble last year. We 
believe that SGS-Thomson will want to maintain its newly achieved num
ber-one position in the EPROM market, and will enter the flash market 
through expansion, rather than conversion. 

AMD, meanwhile, is following a track of standardization and strong com
petitive sourcing to try to wrestle the market away from Intel, the current 
first-ranked suppher. The success of this approach cannot be predicted, 
but should be fuelled mainly by the strength of the competitors sourcing 
AMD-compatible products. SGS-Thomson is a good choice, since it has a 
proven basis in its EPROM technology. 

IBM Selling French Fab 
Rumors are that IBM looks is looldng to sell its bipolar fabrication plant in 
CorbeU-Essonnes, France. The company is seeldng either a buyer for the 
line or a company to take over the nmning of it. The plant has a capacity of 
30,000 5-inch wafers, but is upgradable to 6-inch process. IBM has appar-
entiy received interest from several US and Far Eastern companies includ
ing International Rectifier, QPL, Exar and National Semiconductor. 
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Olivetti and Huglies to invest in New Company 

News Round-Up 

Hughes Network System of the United States and Olivetti of Italy have 
formed a new company to provide digital satellite communications across 
Europe. The new^ Hughes Olivetti Telecom company wiU take over the 
existing very small-aperture terminal operations of Hughes in the United 
Kingdom. Hughes and OUvetti each own 50 percent of the new company. 
The two companies will jointly invest $25 milUon in the project over the 
next five years, after an initial capital investment of $2 miUion. The new 
orgaruzation will provide a network that can carry voice, data and video 
communications from London to Central and Eastern Europe. The ser
vices network is known as Hotstar. 

Philips Display Components of the Netherlands has announced that it 
plans to invest Fl 75 million ($35.5 million) in its picture tube factory in 
Brazil. Mitsubishi is to start the assembly of microcontrollers at its plant 
in Alsdorf in Germany; although no date was given, a company spokes-
wonnan said it would be "in the near future." Longshine Electronics of Tai
wan is planning to invest in a plant in Europe to manufacture CD-ROM 
drives and, later, wireless LANs. Initial CD-ROM production would be in 
the region of 30,000 a month . Rumor has it that Simtek of the United 
States is phasing out GPS as a source of nonvolatile memory chips and has 
signed a licensing and development deal with German company Zentrum 
Mikroelektronik Dresden. 
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research team with contributions from Paris, San Jose, and Tokyo. This month's contribu
tors are: Mike Glennon, Sarah Jacob, David Moorhouse, .Andrew Norwood, Adrian 
Walker, and Mike V\^lliams. 

State of the Industry 
The WSTS flash three-month average bookmgs for the month of May 
were $1,673 million, continuing the consecutive billion-doUar booking 
months. May w âs the 21st consecutive month of biUion-doUar-plus book
ings, and the actual three-month level was the highest recorded level 
ever for three-month average bookings. The preliminary figure was prac
tically flat on the final level for April. 

The 3-monfh average biUings figure for May was $1,416 milUon, result-
ing in a book-to-bill ratio of 1.12. The billings level has reduced by 3 per
cent from April's level, which was a record billings level of $1,465 mil
lion. Figure 1 illustrates the 3-month average bookings and billings in 
Europe, and the book-to-bill ratio for the last 13 months. 

The 3-month and 12-month average growths for booldngs and billings 
are shown in Figures 2 and 3 respectively. The actual 12M growth in 
bookings has been slowing since the second quarter of 1993, but the 
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Figure 1 
European Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 
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Figure 2 
European Total 3-Month and 12-Month Semiconductor Bookings 
Growth 
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Figure 3 
European Total 3-Month and 12-Month Semiconductor Billings 
Growth 
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growth is still hovering at 20 percent of one year ago. Considering that 
the level in 1993 was more than 40 percent ahead of 1992 illustrates both 
the strength and length of the current boom. 

Many suppliers are now fully booked well into the final quarter of this 
year, and there are no signs of any reduction in end-market activity at 
this stage. 

Billings levels have tailed off recently, with the short-term 3-month aver
age dipping below the longer-term 12-month line. BilUngs growth is still 
close to 30 percent over last year, and there are signs that the billings 
could pick up again provided aU orders booked can be billed later in the 
year. 

Dataquest Perspective 
The PC production boom shows no sign of slowing in Eiirope. All major 
PC producers are trying to achieve the aggressive build plans that they 
set themselves at the beginning of the year. PCs based on the 486 proces
sor are now responsible for close to 80 percent of PC shipments, and this 
is increasing demand for other semiconductor devices, especially mem
ory, PC chip sets and speciaHst logic devices. 

Dataquest has estimated that the PC semiconductor total available mar
ket (TAM) in Europe was worth more than 20 percent of the total TAM 
in Europe in 1993. This level is sure to rise during 1994, provided there is 
no sustained slowdovvn in PC manufacturing in the second half of this 
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year. Dataquest has heard of some build-up in inventory levels among 
some subcontractors in the United States, along vvith some signs of 
supply channels for PCs filling up . However, these seem to be seasonal 
factors rather than any definite indications of slowdow^n in the end mar
kets for PCs. 

In Europe there are signs that other industry segments are stabilizing. 
The automotive market has grown in the United Kingdom during this 
year, though other regions have had Httle or no growth during 1993, year 
to date. Consumer markets are relatively sluggish, with some activity 
increase in satellite receivers. The World Cup during Jime could prompt 
some extra demand for color TV and VCR, but this effect should be 
short-lived. In the telecommunications market, demand for GSM mobile 
telephones is still very strong and will continue throughout the rest of 
this year. 

The semiconductor market has matured over its lifetime, and seems to 
be modulating the peaks and troughs in the market that have been seen 
in the past. At this time, the market demand for semiconductors is 
stiong, and Dataquest can see no reason for this situation to drop away 
rapidly. The historic boom-bust cycle for the semiconductor industry 
could be a thing of the past, as the increased pervasion of semiconduc-
tors continues. 

Historical Pricing Trends 
This section of I.C. Europe looks at historical pricing trends for a key semiconductor 
component; this month the focus is on IM flash memory. 

Figure 4 shows the historical pricing trends for flash memory since Nov
ember 1992. During this time period, the relatively yoimg flash memory 
market has developed strongly by replacing design slots traditionally 
held by other forms of nonvolatile memory and also being used in 
brand-new applications. 

Flash memory was first announced by Toshiba in 1985, but the first com
pany to bring the device to commercial applications was Intel. Since 
then, Intel has retained its ntimber-one supplier position, though in 
recent times its share of the market has been eroded by its closest com
petitor, AMD. Currentiy, in excess of 20 suppUers are operating in, or 
plaiuung to join, the flash memory arena. Many of these are large DRAM 
producers that are viewing the flash memory device as a threat to the 
future of DRAM devices. Once the cost per bit for flash falls below that 
of DRAM (during the 1994 to 1995 period), flash is a very attractive form 
of memory for main storage. 

Intel and AMD held aknost 95 percent share of the flash market in 
Europe in 1992, with both companies expanding production levels. The 
young market of digital mobile phones was developing quickly, and 
demand levels were increasingly strong for flash. At this time, Intel was 
transferring its production processes to its foundry partner, NPNX in 
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Figure 4 
Historical Pricing Trends in Europe, IM Flash Memory 
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Japan. However, the transfer process that began during the third quarter 
of 1992 ran into many technical difficulties that were not corrected for 
almost a year. During this period, the effect of the loss of production 
ramp-up pushed prices strongly upwards and moved lead times beyond 
26 weeks. 

The loss of deliveries affected many flash users in Europe. Where poss
ible, companies turned back to EPROM for their nonvolatile storage, 
providing a knock-on effect to the EPROM fairuly as well. Other com
panies tried to weather the storm, and turned to AMD and smaller com
panies to fulfil their demands for flash. As a result, AMD's market share 
for flash in Europe rose from 15 percent in 1992 to 35 percent in 1993. 

Intel's production problems were fixed at midyear 1993. Since then, 
prices have been reluctant to fall. This is because many companies that 
moved back to EPROM from flash returned to take up the increase in 
flash availability. Also, other companies that had not turned to flash 
have done so now. 

During 1994, dennand and supply are now much more in line, and flash 
pricing seems to have returned to a normal price erosion curve. Demand 
will remain strong for the foreseeable future, and even though there are 
many new entrants due to begin production of flash, there is still ample 
room for them. However, as the competition increases, there are bound 
to be companies that will find the going tough, and they may become 
casualties of the fastest-growing memory segment for at least the next 
five years. 
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Semiconductor Pricing and Analysis 

standard Logic 

Analog 

iVIicrocomponents 

Memory 

Table 1 shovvs European semiconductor booking trends for orders of 
1,000 and 10,000 units, and volume orders. 

This month has seen no change to the pricing levels for standard logic. 

There has been a small increase in the 78L05 device in this month's sur
vey, as the part has been showing signs of increased demand . 

There are no changes in the pricing levels for microcomponents in this 
month's survey results. The continued marketing efforts by Intel to pro
mote the Pentium seem to be having little effect on actual take-up rates, 
as all 486 derivatives still accoxmt for greater than 80 percent of aU PC 
shipments. 

PowerPC-based machines are starting to be sold in quantities in the 
European market, and Apple is continuing to sell 68xxx-based machines 
across dffferent model t5rpes. 

There has been little price fluctuation across memory devices in this 
month's survey. Suppliers are now booked well into the final quarter 
and are seeing little evidence of any signs of slowdown in the end mar
kets for PCs. DRAM continues to see strong demand, and on the whole, 
production is still lagging. 

DRAM 
DRAM prices have remained static over last month's pricing levels, cuid 
order quantities have stayed strong throughout aU families and densities. 

The IM part is still providing some good profits and turnover for the 
handful of suppliers that are stiU offering discrete devices. The demand 
for 4M DRAMs still leads production, keeping prices well above the nor
mal pricing levels at the stage of a DRAM's life cycle. This demand is set 
to continue throughout the summer, with no evidence of any seasonal 
slowdown. The rate of take-up of 16M DRAM is stiU increasing. 
Although pricing levels are falHng, there seems to be no clear price 
leader at this stage. 

SRAM 
The 256K SRAM arena is still seeing very tough competition for busi
ness. Many broad-line SRAM suppliers have moved into more lucrative 
areas in the SRAM market, or are concentrating on IM devices. 
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Table 1 
European Semiconductor Pricing May 1994 
All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

IMSG176D 35-MHz Video DAG 

Microcomponents 

80386SX-25 

80386DX-40 

80486DX-33 

68040-25 

R3000-25 

DRAM 

lMxl-80 (IM) 

4MX1-80 (4M) 

512KX9-80 (4M) 

256KX16-80 (4M) 

4MX4-70 (16M) 

(4Mxl)x2-HlM-80 

128x8-80 VRAM 

Flash 

lM-17 (128Kx8) 

2M-17 (256KX8) 

UV EPROM 

2M-17 (256KX8) 

SRAM 

256K-70 (32Kx8) 

256K-25 (64Kx4) 

lM-70 (128KX8) 

Package 

PDIF 

PDIF 

T092 

PQFP 

PQFP 

CPGA 

CPGA 

CPGA 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

PDIF 

PDIP 

CDIP 

PDIP 

PDIP 

PDIP 

No . 
Units 

lOOK 

lOOK 

lOOK 

lOOK 

5K 

5K 

5K 

5K 

5K 

lOOK 

lOOK 

lOOK 

lOOK 

lOK 

50K 

lOOK 

lOK 

lOK 

50K 

50K 

20K 

50K 

Volume 
Price 

0.46 

0.29 

0.16 

1.30 

18.00 

25.00 

220.00 

195.00 

75.00 

4.90 

12.95 

14.90 

14.55 

58.90 

33.70 

6.64 

5.80 

12.30 

5.00 

3.10 

4.05 

8.65 

lOK 
Adder 

(percent) 

10% 

10% 

10% 

15% 

0% 

0% 

-5% 

-5% 

-5% 

5% 

5% 

5% 

5% 

0% 

5% 

5% 

0% 

0% 

10% 

5% 

5% 

5% 

IK 
Adder 

(percent) 

15% 

15% 

10% 

25% 

5% 

10% 

5% 

10% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

30% 

30% 

20% 

10% 

15% 

10% 

Lead 
Time 

(weeks) 

8-16 

8-16 

16-24 

8-12 

4 

2-6 

10-14 

10-14 

4-10 

18 

12-14 

12-16 

18 

10-12 

16 

12 

14-16 

14-16 

16 

10 

10-12 

12-14 

Source: Dataquest (June 1994 Estimates) 
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There are some signs that delivery is becoming tighter for the IM den
sity as demand levels increase. Production space has been taken by 4M 
DRAM, and any increase in demand may cause delivery problems. The 
IM SRAM has been slow to ramp up demand from usual SRAM cus
tomers, but this w îll change as the year continues. 

Flash 
Continuing improvement in delivery for flash memory devices is pro
ducing pricing reductions across most densities. Intel and AMD are still 
servicing the majority of the flash market, though other smaller US 
producers are picking up small levels of business. 

EPROM 
Prices for EPROM devices have held steady from last month's survey. 
The market is being led by SGS-Thomson in Europe followed by AMD, 
National Semiconductor and Texas Instruments. 

Current Exchange Rates 
1 US doUar = 

0.663 pounds 
1.672 deutsche marks 
5.692 French francs 
0.866 ECU 

Special Review 
This month's special review looks at the Dataquest European Vendor of the Year awards, 
announced at Dataquest's 13th Annual Semiconductor Conference, held in London dur
ing May. 

The third Dataquest Eiiropean Semiconductor Vendor of the Year awards 
were presented at the European Semiconductor Conference held in 
London in May. 

In assessing the results, Dataquest defined five categories and awards: 
an overall Vendor of the Year award; a top vendor in one or more 
subcategories: a medium-size vendor with sales between $50 million and 
$500 million; and a niche vendor with European sales of less than 
$50 million. A new category and award was added this year, and this 
was due to a significant increase of respondents recognizing and voting 
for distributors that provided them with the service they needed. Data-
quest regards tiiis as an indication of a change in strategic direction 
among the user community, as pan-European distribution groups form. 

The five awards that were presented this year are as follows: 

• The European vendor of the year was presented to Motorola for the 
third consecutive year (Figure 5). 

• Philips Semiconductors received an award for quaUty and technical 
support (Figure 8). 
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European medium-size vendor of the year was awarded to AMD 
(Figure 7). 

Methodology 

IDT was voted European ruche vendor of the year (Figure 6). 

Avnet EMG won the European distributor of the year award 
(Figure 9). 

The selection of the European Vendor of the Year awards was based on a 
customer opinion poll conducted from February to April 1994 as part of 
Dataquest Europe's annual procurement survey. Each year Dataquest 
surveys senior buyers in order to vmderstand purchasing trends, issues 
and customer satisfaction. The survey was expanded in 1994 to more 
than 70 equipment manufacturers across Europe. 

Respondents to the survey vvere asked to nominate and rank their top 
three semiconductor vendors, in first, second and third positions, based 
on the criteria of deUvery, quaUty, price, responsiveness, technical sup
port and overall performance. Dataquest estimates that the total spend
ing power of those companies that felt able to respond, which was 
approximately 57 percent of surveys sent out, represented 40 percent of 
the total European semiconductor market. 

Vendor Assessment Category Definitions 
Delivery refers to a vendor's abiUty to simply meet the schedules it 
committed to its customers. Only a vendor that can be trusted to meet its 
commitments will find itself participating in "preferred vendor" or 
"vendor of choice" programs with its important customers. "Time to 
market" is becoming more and more critical in all the electronic systems 
markets, from PCs to central office exchanges, so customers must be able 
to rely on the conunitments their suppliers make. 

Quality refers to the quaUty of semiconductor products shipped to a 
customer. The customer requires products that consistently conform to 
data sheet specifications. If a vendor fails to deliver reliable products 
then, as with delivery, the customer will feel unable to trust its business 
to its supplier. 

Responsiveness is harder to quantify than delivery or quaUty. Respon
siveness encompasses many aspects of the vendor/customer relation
ship. It is best summed up by asking the question: How easy is it to do 
business with vendor A or B? A vendor may deUver products that have 
zero defect, and always meets its schedules, but if it takes weeks to get a 
price and lead time commitment on a simple 74LS00, then doing busi
ness with that vendor becomes very frustrating. 

The technical support that a customer receives from its suppUer has 
become a key differentiator between vendors, as ICs become more com
plex. Semiconductor manufacturers are packing high levels of systems 

ICEE-EU-NL-9406 ©1994 Dataquest Europe Limited June 1994 



10 I.e. EUROPE 

knowledge into silicon these days. A designer can get only a limited 
amount of tinderstanding about a VLSI device from reading a data sheet. 
A clear applications note combined with access to the support of a quali
fied applications engineer are key to allowing a customer to use, for 
example, an advanced graphics chip. 

Price is the actual price paid for product. 

Overall performance is the expression of a vendor's total perfoimance 
to customer requirements. The vendor must measure up well to all the 
above criteria. If it does, then it will provide an excellence of service that 
will give the customer the competitive edge it needs to succeed in its 
markets. 

Dataquest Perspective 
This is the third year that Motorola has won the overall vendor of the 
year award presented by Dataquest. Two years ago, we reported that 
US-based vendors were ahead of the pack; again, this was reflected in 
three of the awards presented this year. However, European vendors are 
catching up quickly in Europe. Philips, for the second year running, 
received an award, and SGS-Thomson was not too far behind in a couple 
of the categories. 

Japanese vendors on the whole fared poorly, particularly in the cate
gories of delivery and responsiveness, and tliis is quite clear from the 
results. 

The overall results show that semiconductor vendors are not meeting 
customer expectations as well as last year, particularly in terms of 
deHvering goods on time, quality and pricing. This is a contributory fac
tor behind equipment manufacturers increasing the number of vendors 
they chose to do business with and procuring more products via distri
bution channels. 

By Sarah Jacob 
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Figure 5 Figure 6 

Fred Schlapak, Senior Vice President and General Manager 

of Motorola's European Semiconductor Group, was pleased 

to receive our European Vendor of the Year 1994 award, 

Motorola winning for the third successive year 

Len Perham, Chief Executive Office of IDT, and Bill Cowing, 

received the European Niche Vendor of the Year award. 

Figure 7 

David Brand, Director of European Operations for AMD, was presented with the European Medium-

Size Vendor of the Year 1994 award by John Rogers, Senior Vice President and Managing Director 

of Dataquest Europe. 
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Figure 8 

Gunther Dengel (right), Director of International Marketing and Sales for Philips, received an award 

for European Quality and Technical Support Vendor of the Year, from Jim Eastlake, Director of 

Dataquest's European Semiconductor Group. 

Figure 9 

Keith Williams (left), President of Avnet EMG International, 

was awarded the European Distributor of the Year award, 

seen here with Fred Schlapak. 
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Industry Highlights 
Researchers and analysts in Dataquest's European Semiconductor Group routinely 
gather intelligence on the European semiconductor market. Some of this information is 
published electronically on a weekly basis via Dataquest's Semiconductor Online Ser
vice, DQ Monday. The following key European industry events review the past four 
weeks, and are selected on the basis of their perceived industry impact. 

Philips Car Systems Wins BIVIW Car Navigation Contract 
Philips has won a contract to supply BMW with a modernized version of 
its CARIN navigation computer knov^m as the CC-93, which incorporates 
global positioning systems (GPS) technology. The CC-93 was developed 
in conjimction with systems supplier Philips Car Systems. The contract 
initially for the high-end BMW cars was first annovmced by BMW as part 
of an option package for the new 7-series cars. For the first time an inter
active, intelUgent system is used that integrates state-of-the-art navi
gation technology into the vehicle's control concept, from satellite-
supported position-fixing, via d5mamic electronic maps in a variety of 
scales, to itineraries described by means of voice output. 

Incorporating an address book with a storage capacity of 2KB, the CC-93 
aUows the driver to store up to 25 frequently used addresses and select 
them directly as destinations. In addition to these permanently stored 
addresses, the system also remembers the last starting position, making 
it a simple task to begin the return journey Current GPS engine modules 
are being sold in volume at an average selling price of $200. 

Philips is now extending this to include high-end car radio systems for 
BMW. Sources close to BMW beUeve that this could eventually lead to 
the end of Bosch Blaupunkt's sales to BMW, which cuts across all BMW 
car series. The significance of this contract may in future extend to 
BMW's Rover cars group (although BMW maintains that Rover is a sep
arate business group), and could translate to nearly 1 million car radio 
sets armually. 

The average semiconductor content of European car radios is estimated 
to be nearly $14, although for very high-end systems this could reach 
$20 to $25, incorporating radio data systems (RDS), and digital character 
transmission with traffic message channel (TMC). Dataquest beUeves 
that in the near future, European car radio manufacturers/vendors will 
need to have in-house expertise or alliances involving technology such 
as communication, car identification and remote tolling technology in 
order to sustain suppUer relationships with the automotive industry. 

Other Exiropean companies with car navigation systems include Bosch 
with its Travelpilot, Renault with its Atlas system, Siemens' Ali-Scout, 
GUardiru's (Fiat subsidiary) GPS navigation system, Daimler-Benz's 
Routen-rechner and General Logistics' Trafficmaster. Several Japanese 
manufacturers have lavmched many products on the Japanese aftermar-
ket in the last three years, and this could position them well for the 
global GPS car navigation and entertainment systems market. 
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Philips Looicing for a New Fab 
After years of losses and lack of investment. Philips is now thinking of 
expanding its fab capacity; the company is looking to build a new chip 
plant, which could cost anything up to $1 billion. A desision on the 
plant's location is expected later this year but it is almost certainly 
expected to be within Europe, and most likely in Philips' home country 
of the Netherlands. Another option for Philips would be to expand 
capacity at its plant in Nijmegen, where there is room for expansion, 
although this would only be a short-term solution. Even without this 
investment. Philips is expected to double its investment in fixed assets 
this year. 

Amstrad Buys Vigien 
Amstad, the UK consumer electronics company, has announced that it is 
to acquire Viglen, the UK personal computer maker. Amstrad will make 
a £30 milUon down pa5mient for Viglen and up to £30 million more 
depending on its profits over the next three years. Viglen sells direct to 
customers, cutting out the retailers with whom Amstrad chairman Alan 
Sugar has clashed in the past over their business terms. Dataquest esti
mates that Viglen manufactured 43,000 desktop machines at its assembly 
site in Alperton, London during 1993. 

NEC Invests in County IMeatli Facility 
NEC has armounced plans to invest more than £50 million in its County 
Meath, Ireland integrated circuit assembly plant. Currently, the plant 
employs 350 people, and the expansion will result in an extra 110 jobs 
being created. There will be a 1,800 m^ expansion, which will double the 
plant's capacity for final assembly and testing of memory chips. The 
plant has been the designated assembly and test center for Europe for 
NEC'S 16M DRAMs. 

This current investment brings the total sum spent on the factory to 
more than £92 million over the last two years. It reconfirms NEC's policy 
to both fabricate and assemble state of-the-art components in Europe for 
distribution to other world regions. 

TEMIC Gets Silicon Germanium 
TEMIC has announced that by 1995, it will be able to bring into pro
duction devices developed for its new semiconductor technology, silicon 
germanium (SiGe). This foUows the recent armovmcement of develop
ments and utilization of SiGe by IBM and Analog Devices. 

Both TEMIC and IBM/Analog Devices envisage that this technology will 
provide major benefits for attacking the fast-growing radio frequency 
(RF) device market. The RE market is already experiencing exceptional 
growth due to the proUferation of cellular telephones worldwide. This 
market is set to explode over the next 10 years as cellular technology 
switches to digital transmission, a whole range of digital cordless tele
phones are introduced, and wireless LANs take off. 
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Compaq Doubles Up In Europe 
Compaq has armoimced that it is to invest $15 million in its PC plant in 
Erskine, Scotland in addition to the investment of $10.5 million 
announced at the end of January. Compaq will add three more surface-
mount lines to the two lines announced in January. PCBs are scheduled 
to begin rolling off the first lines by the end of July, with all five lines 
scheduled to be in operation by the end of this year. 

Compaq has invested some $130 milUon (at current exchange rates) to 
date in Scotiand and currentiy employs more than 800 people there. The 
50,000 m^ plant is the main supplier of the complete line of Compaq PC 
products to European, African and Middle Eastern markets. Dataquest 
estimates that in 1993 Compaq manufactured 950,000 machines in Scot-
land. European shipments increased by 71 percent in 1993, and for the 
first quarter of 1994 Compaq's market share was 11.8 percent of the 
European market compared with IBM's 11.0 percent. Compaq could well 
be on course to beat IBM in Europe in 1994. 

Tadpole and Digital Develop Alpba AXP Workstation Notebook 
Tadpole Technology, the Cambridge, England-based designer and manu
facturer of workstation-class portable computer systems, and Digital 
Equipment Corp. have announced eui agreement in which the two com
panies wiU jointly design and develop a workstation-class notebook 
computer based on Digital's Alpha AXP DECchip 21066 RISC micropro
cessor. Previously, Tadpole has developed RISC notebooks based around 
the SPARC processor, and more recently a PowerPC 601-based ES/6000 
notebook for IBM. 

Tadpole Technology also reported a pretax loss of £1.3 million for the six 
months to March 31, and armounced a fund-raising issue of stock to the 
tune of £6.8 milHon—London-quoted shares jumped in value on the 
news. The money wiU fund the group's anticipated working capital and 
capital expenditure needs for, according to chief executive, George Grey, 
"the significant increase in business levels" caused by the new SPARC-
book 3 and the RS/6000 notebook for IBM. Grey expects the Digital 
notebooks to contribute to Tadpole's 1995 fiscal year. 

Analog Devices Expands In Ireland 
Analog Devices is vmdertaking a $245 million expansion at its integrated 
circuits facihty in Limerick, Ireland, established in 1977. The expansion, 
backed by the Industrial Development Agency (IDA) of Ireland, is 
expected to create 310 new jobs. The investment mainly involves the 
introduction of 6-inch wafer fabrication production. This technology, 
which up to now has been subcontracted by the company, significantly 
increases the efficiency and cost-competitiveness of producing linear 
integrated circuits, and is required for many of the company's latest 
products. 
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The investment wiU include the construction of a total of 1,800 m^ of 
new clean rooms and the installation of new equipment for 6-inch wafer 
fabrication technology. Of the total planned investment, about $75 mil
lion will be on the development of existing activities. In addition to its 
Limerick operation, the compemy has manufacturing facilities in Massa
chusetts, North Carolina and California in the United States, and else
where in Japan, the Philippines and Taiwan. 

ARM Continues with l\/lore Success 
Advanced RISC Machines Limited (ARM) has recently been announcing 
a String of good news, the most important being that ARM has signed 
up another licensee for its RISC chip, this time the Korean company 
Samsimg Electrorucs. Under the terms of the agreement, Samsung wiU 
embed ARM6, ARM7 and ARM610 RISC technology in products to be 
jointly developed by Samsung and ARM for emerging markets where 
computing, communications and consumer electronics converge. 
Initially, Samsung will apply the ARM 32-bit RISC technology to a num
ber of the company's own peripheral products, including hard disk 
drives, laser printers and multimedia processors. Robin Saxby, Managing 
Director of ARM, welcomed Samsung to the ARM partnership, stating: 
"As Samsung is one of the world's leading consumer electronics and 
semiconductor companies, it will greatly help estabUsh ARM as the lead
ing consumer RISC standard." 

The Strength of this partnership for ARM is that Samsung will be using 
the RISC chip in high-volume consumer products, complementing the 
other licensees. 

Another announcement was that ARM has joined forces with a group of 
European comparues tmder the European Community's EITC (previ
ously ESPRIT) initiative to develop smart card security systems incorpor
ating analysis techniques such as voice recognition. Called CASCADE 
(Chip Architecture for Smart CArds and portable intelligent DEvices), the 
project was initiated by the French smart card manufacturer GEMPLUS 
and is part of the OMI (Open Microprocessor Systems Initiative). Despite 
continual advances in microprocessor technology, smart cards have not 
evolved beyond the traditional 8-bit-based CISC processors, such as the 
8051 or 6805. By developing a new ASIC based on ARM's 32-bit RISC 
technology, GEMPLUS expects to make dramatic gains in the perform
ance of smart cards, resulting in up to a himdred times the processing 
power of existing smart card chips. The CASCADE project started in 
December 1993 and is rxinning for two-and-a-half years. The objective of 
the project is to have a new smart card architecture designed and inte
grated into a working demonstrator. 

IBM and VLSI Technology have armovmced a memorandum of under
standing for the development of Serial Storage Architecture (SSA) inter
face based on the ARM processor. VLSI will develop and manufacture 
ICs for SSA applications that wiU be available for purchase and use by 
IBM in future storage products. SSA, which is being promoted 
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vigorously as an industry standard by IBM, offers much higher operat
ing speeds than existing serial protocols, such as RS-232. Consequently, 
SSA can be used with high-speed peripherals such as hard disk arrays, 
for which the only currently viable option is a parallel interface. 

ARM is now gaining widespread acceptance, but little is now heard of 
Europe's other chip marvel, the transputer. UK start-up Inmos devel
oped the transputer back in the 1970s with government backing, but 
soon requiring vast amoimts of cash, it was sold to Thom-EMI only to 
be passed on again to SGS-Thomson. The T9000 transputer has been sub-
ject to continued delays and Inmos is yet to announce the final product. 

Hitachi Separates Ctiip Design 
Hitachi has annotmced that it is to create a new company to carry out its 
semiconductor design and engineering operations in Europe. The engin
eering division was formerly known as EuroDESC and was part of 
Hitadu Europe, but has now been split out into a company knov^m as 
Hitachi Micro Systems. Based at Hitachi Europe's European headquar
ters in the United Kingdom, it wiU provide a broad range of services to 
customers in Europe. Hitachi expects to make significant investment 
over the next three years, expanding the organization to about 60 people. 

iVIicronas Acquisition 
Small specialist semiconductor company Micronas of Finland has 
acquired Ascom's nucroelectronics business. The plan is to merge the 
ASIC capabilities of Micronas with the sensor technology of Ascom 
microelectronics to develop "Smart Sensors." Ascom's capability 
includes pressure sensors and accelerometers; developing these into 
smart sensors makes them ideally suited to the demands of the automo
tive market. This will put the company in a spedaUst supplier category, 
with the likes of Analog Devices Inc., which has perfected this semicon
ductor technology. Potential applications will include integrated airbags, 
which Dataquest forecasts will have growth of 45 percent per year 
between 1994 and 1998. 

News Round-Up 
Alcatel has built a new optoelectronics production facility recently in 
Nozay, France. In addition to this, Alcatel has formed a new subsidiary, 
Alcatel Optronics. The plant will make devices for outside consumption 
as well as for use in Alcatel equipment, including lasers and photo-
diodes. Approximately 230 people will be employed at the new 
6,000 m' site. 

SGS-Thomson Microelectronics is to invest $3.4 milUon in its two back-
end facihties in Casablanca, Morocco. The two plants, which mainly deal 
with RF and subsystem assembUes, had a turnover $129 million in 1993; 
the plants were part of Thomson Semiconductors before it merged with 
SGS in 1987. 
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Matra Defence is selling its US subsidiary Fairchild Space and Defense 
to Orbital, based in Fairfax, Virginia, for $105 million. Motorola is 
expanding production of pagers and battery packs at its Swords, Ireland 
plant. Newport Wafer Fab, liie Gwent-based supplier of 4-inch silicon 
wafers, is seeking to expand production at its Welsh plant, increasing 
capacity in 4-inch wafers and at the same time pulling together plans for 
6- or 8-inch wafer production. Seagate Technologies has announced the 
opening of its magnetic head wafer fabrication facility in Springtown, 
Northern Ireland; the plant provides enough wafers from which to make 
in excess of 100 million thin-film recording heads a year. 

Deico Electronics Corp., a unit of General Motors Corp., has opened a 
new production plant at Rennes, France. Delco said the new faciUty, to 
be operated by its wholly ovvned Texton Elecfronique unit, will produce 
car-alarm systems and ancillary equipment for the French car market 
and for export to automobile manufacturers in other European countries. 
Siemens Semiconductor has started construction of its DRAM facility in 
Dresden, eastern Germany, with Chancellor Kohl laying the foundation 
stone. 

TEMIC has officially opened its 6-inch bipolar line at Heilbronn, Ger
many, which is the first to use the flexible automated wafer (FAW) pro
duction technique developed within the JESSI program. Part of the capi
tal of SGS-Thomson could be floated on the stock market in the near 
future, according to one of SGS-Thomson's largest shareholders, CEA 
Industrie. 
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For More Information... 
Andrew Norwood (-1-44) 494 422722 
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tors are: Mike Glennon, David Moorhouse, .Andrew Norwood and Adriem Walker. 

State of the Industry 
The WSTS flash three-month-average bookings for the month of Feb
ruary were $1,463 million, so continuing the trend of bilUon dollar book
ings months, a trend which has now reached 18 consecutive months. The 
January bookings level was revised downwards by 1 percent over its 
preliminary level. The growth for February's bookings was 6.0 percent 
over January's level. Three-month average bUlings for February reached 
$1,340 million, almost no change on the restated January level of 
$1,335 million. 

February's three-month average book-to-bill ratio has risen again to 1.09, 
a noticeable rise from the 1.04 revised figure for January. The rise in 
overall bookings and the relatively flat billings level has pushed the ratio 
higher for February. Figure 1 shows the three-month average bookings 
and billings; and the book-to-bill ratio for the last 13 months in Evirope. 
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Figure 1 
European Semiconductor Market Historical 12-Month Bookings and 
Billings Activity 

Millions of US Dollars Ratio 

Source: WSTS, SIA 

Overall business levels remain strong as the first quarter of 1994 carries ^ | 
on the trend of the previous three quarters. The PC production "boom" ^ 
in Europe has continued past the traditional strength of the Christmas 
market and on into 1994. Many major PC producers are looking to ramp 
up their production levels above their 1993 amounts, as end-customer 
demand for PCs continues. Corporate purchases are expected to grow 
Strongly this year as major European economies begin to recover. The 
smaU office, home office (SOHO) market is also expected to demand 
more PCs as the end sales price for PCs remains attractive to the single 
user. 

The strong base for PC production in the electronic data processing 
(EDP) sector in Europe is mirrored by the mobile telecommunications 
manufacturers in the commurucations area. This "new" market gained in 
Strength throughout 1993 and, with the continued drive towards digital 
communication in Europe, will continue its buoyancy in 1994. Microcon
trollers and some memory devices are being consumed in large quan
tities in this application. Flash memory and EPROM were the key mem
ory devices being seen in handsets, along with some SRAM parts . The 
demand for discretes for RF modules and other areas in the handset are 
also seeing good demand growth. 

The long-suffering consiuner market could begin to recover in Eturope in 
1994 after a number of years of depression. Digital TV and CD-I are ^ 
expected to gain momentum during this year, as consumer spending H 
re-emerges. 
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Dataquest expects another year of good grow^th for the serruconductor 
market in Europe. FoUovving on from the 27 percent increase from 1992 
to 1993, our outlook forecasts a rise of between 15 and 20 percent for 
1994 over 1993. 

Historical Pricing Trends 
This section ofl.C. Europe looks at historical pricing trends for a key semiconductor 
component. This month the focus is on the 680X0 processor. 

The introduction of the PowerPC processor is likely to have a major 
effect on processor pricing in PC appUcations. The PowerPC processor 
can be seen as a replacement for the 68040, and certainly this will be the 
case in the short term in Apple computers, one of the main users of the 
68040. However, there is a 68060 planned, and its place in the computer 
market is so far uncertain considering the hopes for the PowerPC from 
many suppliers in the PC market. 

Long-term pricing for the 680X0 shows the processor behaving in a 
stable manner. In general, the pricing follows the behavior expected; this 
suggests that the balance between supply and demand goes in favor of 
the demand side, that is, there is more supply than demand. 

Price tracking for the 68040 began in October 1992; prior to this the 
device tracked was the 68020, and previously the 68000. Figure 2 shows 
the price tracking, and it is clear from the graph that the 68020 had stabi
lized in price, and demand was declining, rfhere have been gentle price 
reductions for the 68040, generally following the quarterly pattern dic
tated by the suppUer. 

Included in the figure is the price for the 68040 for other regions of the 
world, and it is here that the apparent stabiUty of the 68040 pricing can 
be called into question. Europe has generally led the price decline of the 
component arovmd the world, with North America following closely 
behind. It is only in 1994 that the US price decline has overtaken that of 
Europe. The price in Japan for the device is well ahead of the other two 
regions. This would suggest that demand is well ahead of supply for the 
68040 in Japan. 

The PowerPC was targeted at Intel's Pentium with an aggressive 
introductory price—^well below Lntel's price for the Pentium. However, 
with Intel's equivalent processor price plotted on the same graph as the 
680X0, it is apparent that Motorola has been pricing its products below 
Intel for many years. 

Future pricing for the 680X0 and the PowerPC wiU clearly be dictated by 
the performance of Pentium, PowerPC and 68060 market share results. 
Intel has already stated it wiU be able to ship between 5 rrulUon and 
7 million Pentium processors in 1994, and Motorola and IBM are both 
pushing the PowerPC hard as an alternative to X86 as an architecture. 
The next two years should be interesting times in the processor world. 
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Figure 2 
Historical Pricing Trends in Europe and Worldwide, 680X0 Processors 

ASP (Dollars) 

Jan-91 Apr-91 Jul-91 Oct-91 Jan-92 Apr-92 Jul-92 Oct-92 Jan-93 Apr-93 Jul-93 Oct-93 Jan-94 

Source: Dataquest (March 1994) 

Semiconductor Pricing and Analysis 

standard Logic 

Table 1 shows European semiconductor booking trends for orders of 
1,000 and 10,000 units, and volume orders. 

Demand in the standard logic market is growing, and this can only have 
one of two effects: either lead times must extend, or prices must rise. In 
this case it is prices that must rise, as much of the standard logic product 
range is on allocation. Lead times for AC parts are already about 16 
w^eeks, but realistically this is allocation. Therefore we have seen price 
rises in the product. Fast logic parts are imder less demand, though, and 
prices and lead times are stable here. 

This increase in demand is across the board for AC parts, covering data 
processing, and communications generally. Added to tliis is the continu
ing shortfall in small-outUne (SO) package capacity, also contributing to 
extended lead times. However, we beUeve SO manufacturing capacity is 
increasing, but slowly. In the longer term supply will increase to meet 
demand, but in the meantime the standard logic market is showing 
increasing signs of becoming a profitable business. 
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Table 1 
European Semiconductor Pricing February 1994 
All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

IMSG176D 35-MHz Video DAG 

Microcomponents 

80386SX-25 

80386DX-40 

80486DX-33 

68040-25 

R3000-25 

DRAM 

lMxl-80 (IM) 

4MX1-80 (4M) 

512KX9-80 (4M) 

256KX16-80 (4M) 

4MX4-70 (16M) 

(4Mxl)x2+lM-80 

128x8-80 VRAM 

Flash 

lM-17 (128Kx8) 

2M-17 (256KX8) 

UV EPROM 

2M-17 (256Kx8) 

SRAM 

256K-70 (32Kx8) 

256K-25 (64Kx4) 

lM-70 (128Kx8) 

Package 

PDIF 

PDIP 

T092 

PQFP 

PQFP 

CPGA 

CPGA 

CPGA 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

PDIP 

PDIP 

CDIP 

PDn* 

PDIP 

PDIP 

No . 
Units 

lOOK 

lOOK 

lOOK 

lOOK 

5K 

5K 

5K 

5K 

5K 

lOOK 

lOOK 

lOOK 

lOOK 

lOK 

50K 

lOOK 

lOK 

lOK 

50K 

50K 

20K 

50K 

Volume 
Price 

0.46 

0.29 

0.15 

1.30 

20.00 

30.00 

220.00 

195.00 

75.00 

4.40 

12.80 

14.90 

14.30 

63.00 

32.00 

6.60 

7.00 

15.00 

4.90 

3.30 

4.40 

8.30 

lOK 
Adder 

(Percent) 

10% 

10% 

10% 

15% 

0% 

0% 

-5% 

-5% 

-5% 

5% 

5% 

5% 

5% 

0% 

5% 

5% 

0%' 

0% 

10% 

5% 

5% 

5% 

IK 
Adder 

(Percent) 

15% 

15% 

10% 

25% 

5% 

10% 

5% 

10% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

15% 

30% 

30% 

20% 

10% 

15% 

10% 

Lead 
Time 

(Weeks) 

16-20 

8-16 

16-24 

8-12 

4 

2-6 

10-14 

10-14 

4-10 

18 

12-14 

12-16 

18 

10-12 

14 

10-12 

16 

16 

16 

10-12 

10-12 

10 

Source: Dataquest (March 1994 Estimates) 
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Analog 

Microcomponents 

Memory 

There are no price or lead time changes identified for analog compon
ents this month . Demand for the video DAC is declining further as PC 
manufacturers focus more on the higher-specification devices, with 
wider word-widths. 

Processor demand continues to be strong, but there are no price or lead 
time changes identified—with the exception of the gentle decline in 
68040 pricing to below $200. Apple is ready to introduce PowerPC-based 
Macintosh machines, and this will have some impact on demand for 
68040 processors. In the longer term we expect much of the emphasis to 
switch to the PowerPC for mainstream computing. However, there are 
other applications for the 68040: Apple is not Motorola's only customer, 
and demand for the processor is still strong in other appUcations. 

The outlook for Intel pricing is about to change a Httle, as AMD is 
reported to have won the microcode case it has been fighting against 
Intel for some considerable time. As this news is still breaking it has, of 
course, no impact on this month's pricing, which shows no change. 
Nevertheless, we expect Intel to appeal against the decision made in the 
federal court. 

Conditions are still strong in the memory market with no signs of end 
demand slipping from EDP eqvupment producers in Europe. Many are 
looking to increase build plans stated at the begirming of the year as 
their end-customer demand seems to be growing. 

DRAM suppUers are cautiously adding production space especially for 
16M DRAMs. Although the majority of DRAMs shipped in 1994 will be 
the 4M density, some suppliers are looking to convert users to the larger 
density as 1994 continues. 

DRAM 
Prices are still increasing for the IM density as some users continue to 
demand the device against suppliers which are eager to pull out of pro
duction. Most suppUers are not offering this density to customers, but 
continue to produce for their own usage on DRAM modules. 

The 4M continues to experience demand that is higher than supply, 
keeping prices and lead times stable. Major suppUers have now reached 
their peak shipping volumes for 4M and are unlikely to put further 
investment into new 4M lines. Production mix changes may be necessary 
as demand from users fluctuates during 1994, though. Dataquest expects 
some increase in demand for the wider-word-width devices as new 
applications begin production in Europe. 
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The 16M density is beginning to ramp up into volume production at 
many suppHers. Some suppliers are keen to see pricing fall, so that bit-
for-bit pricing between 4M and 16M is reached. Dependent on the 
device, Dataquest expects pricing crossover between the third quarter of 
1994 and the first quarter of 1995. 

SRAM 
Competition is still fierce in many sectors of the SRAM market as sup
pliers attempt to increase or hold on to their market share. This has 
produced some price falls in the market, especially for slow 256K SRAM, 
rfhe IM SRAM continues to fight for production space with the 4M 
DRAM, and demand quantities are now increasing from many end mar
ket sectors and customers. 

Flash 
There has been a marked fall in prices for flash memory in this month's 
survey. This is a reflection of the increased availability for the device 
now that Intel's Japanese fotmdry partners are shipping more products. 
End demand is stiU strong from both mobile handset producers and the 
computer industry, and this is set to continue throughout 1994. 

EPROM 
There are some price reductions in the EPROM market, as suppliers 
adjust to the changes in the flash arena. Dataquest expects flash to 
encroach further into traditional EPROM design slots during 1994, 
reducing the overall EPROM market. 

Current Exchange Rates 
1 US doUar = 

0.67 pounds 
1.706 deutsche marks 
5.806 French francs 
0.883 ECU 

ICEE-EU-NL-9403 ©1994 Dataquest Europe Limited March 1994 



I.e. EUROPE 

Special Review 
This month, this section 0/I.C. Europe shows European semiconductor final market 
share rankings for the top 20 companies (Table 2). 

Table 2 
Top 20 European Semiconductor Final Market Share Rankings by Vendor 
(Millions of Dollars) 

1992 
Rank 

2 

3 

1 

4 

5 

6 

7 

8 

12 

9 

10 

11 

-

-

16 

14 

22 

17 

13 

20 

1993 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Change 
in Rank 

1 

1 

-2 

0 

0 

0 

0 

0 

3 

-1 

-1 

-1 

N A 

N A 

1 

-2 

5 

-1 

-6 

0 

Ranked Companies 

Intel 

Motorola 

Philips Semiconductors 

Siemens 

SGS-Thomson Microelectronics 

Texas Instruments 

NEC 

Toshiba 

Samsung 

National 

AMD 

Hitachi 

IBM 

TEMIC 

Mitsubishi 

Fujitsu 

AT&T 

Analog Devices 

GEC Plessey Semiconductors 

LSI Logic 

Total All Companies 

Total European Companies 

Total North American Companies 

Total Japanese Companies 

Total ROW Companies 

1992 
Sales 
($M) 

1,136 

975 

1,138 

912 

895 

737 

489 

465 

333 

423 

349 

333 

0 

0 

176 

190 

112 

143 

194 

115 

12,218 

4,157 

5,530 

2,008 

523 

1993 
Sales 
($M) 

2,056 

1,260 

1,104 

1,039 

1,005 

871 

605 

578 

510 

454 

452 

425 

409 

340 

270 

267 

205 

182 

158 

146 

15,486 

4,365 

7,706 

2,608 

807 

1992-93 
Annual 
Growth 

(%) 
81.0 

29.2 

-3.0 

13.9 

12.3 

18.2 

23.7 

24.3 

53.2 

7.3 

29.5 

27.6 

N A 

N A 

53.4 

40.5 

83.0 

27.3 

-18.6 

27.0 

26.7 

5.0 

39.3 

29.9 

54.3 

1993 
Market 

Share 
(%) 
13.3 

8.1 

7.1 

6.7 

6.5 

5.6 

3.9 

3.7 

3.3 

2.9 

2.9 

2.7 

2.6 

2.2 

1.7 

1.7 

1.3 

1.2 

1.0 

0.9 

100.0 

28.2 

49.8 

16.8 

5.2 

NA = not applicable 

Source: Dataquest (March 1994 Estimates) 
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Industry Highlights 
Researchers and analysts in Dataquest's European Semiconductor Group routinely 
gather intelligence on the worldwide semiconductor market. Some of this information is 
published electronically on a weekly basis via Dataquest's Semiconductor On-line Ser
vice. The following key European industry events review the past four weeks, and are 
selected on the basis of their perceived industry impact. 

Xilinx Establishes Plant in Ireland 
Xilinx, a San Jose, California-based manufacturer of programmable gate 
arrays, has announced it is to locate a European facility in Dublin, Ire
land. How^ever, the actual site has yet to be chosen. This facility will be 
used for the final phases of manufacture for the company's field-
programmable gate arrays (FPGA). This will involve primarily the test
ing of the devices. SiUcon fabication of the devices will continue to be 
through the use of the foundry agreements Xilinx already has with Japa
nese and Far Eastern semiconductor manufacturers. The existing sales, 
marketing and applications locations wiU be maintained at their present 
locations throughout Europe. 

Xilinx is establishing this plant to provide more support for its European 
customers, and the plant wiU focus primarily on Europe. In the longer 
term, though, the plant may be used to provide international support. 
There will also be some design and development at the plant, and again 
this wUl be focused on European products and support. The existing 
research and development organization recently acquired wiU remain in 
Scotland. This was formerly Algotrorucs, headed by John Gray. Mr. Gray 
has a long history of innovation behind him through companies such as 
Lattice Logic and European SiUcon Structures, so he should be able to 
make a significant contribution to Xilinx's research effort. 

The plant will involve investment of about $18 milUon, and is expected 
to generated about 200 jobs initially. The company expects to create an 
additional 100 jobs at the plant by the end of the decade. 

Dataquest Perspective 
Xilinx has been very successful in the FPGA market, and this commit
ment to a European facility reflects the increasing confidence the com
pany has in its ability to support a fast-growing European business. The 
company expects its European revenue to grow its share of the world
wide revenue over the next four years, and is making appropriate 
investments to ensure the support organization is in place. 

FPGA is one of the fastest-growing segments of the ASIC market, 
although competition is growing. Xilinx, with a strong position in 
Europe, will set the pace for other suppHers with this investment. Most 
of the other major players in the market are also North American and 
have yet to make the same level of investment. This should confer an 
advantage to Xilinx for at least the short term. 
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NEC Boosts European Wafer Production 
NEC plans to boost its wafer production at Livingston, Scotland, with an 
aim to manufacture 23,000 six-inch wafers per month for 4M DRAMs. 
Assembly of 16M DRAMs wiU also begin, with a target output of 
300,000 tmits per montii. 

NEC's assembly facility outside Dublin in Ireland is also to be 
expanded; output of various semiconductor products wiU rise from the 
present level of 3 million to approximately 4.5 rrullion per month. It is 
expected that there will be further announcements later this year. 

Toshiba to Assemble 16iVi DRAMs in Europe and United States 
Toshiba plans to assemble 16M DRAMs in Europe and the United States 
starting this spring. US assembly will be performed at the company's 
San Jose, California faciHty; while assembly in Europe wiU be performed 
in Germany by Toshiba GmbH. The move was said to be both in support 
of the burgeoning demand in the two regions, and to cotmter the nega
tive impact of the strong yen; Toshiba's earnings have been hurt due to 
the recent rapid appreciation of the yen, and assembly overseas can 
sometimes be more profitable than exports. Production is expected to 
start at "several tens of thousands of units per month," and increase, to 
meet demand, up to the level of 200,000 to 300,000 units. 

Intel Opens New Irish Facility 
Intel has officially opened its new facility in LeixHp, Ireland. The facility, 
known as Fab 10, is Intel's largest, most advanced and first European 
Union-based wafer fabrication facility. Intel has invested $750 million on 
Fab 10 which uses 0.6 p,m, 4-layer metal BiCMOS technology on 8-inch 
diameter (200 mm) wafers. Fab 10 is a 56,000 m' facility with 6,000 m ' of 
Class 1 clean room space. The facility utilizes an overhead monorail 
material handUng system to move wafers between the areas of the fab, 
and floor-based robots for intra-area wafer transportation. In training its 
work force, Intel sent 450 Fab 10 employees to Intel factories around the 
world for two years to learn how the company builds its chips. Intel esti
mates the cost of training at approximately $100 milUon. 

GPS Puts Production Out to Foundry 
GEC Plessey Semiconductors (GPS) is looking at two foimdries in the 
Far East to make as much as 40 percent of its products. GPS' managing 
director, Tom Urwin, says one of the companies is Taiwan Semiconduc
tor Manufacturing Company (TSMC), while the other is believed to be 
Chartered Semiconductor Manufacturing (CSM) of Singapore, which 
armounced a new fab for its foundry business at the end of 1993. GPS 
wiU use the two companies to cope with demand until its plant expan
sion at Roborough, United Kingdom is complete, when the proportion of 
GPS products made at foundries will faU to vmder 20 percent. 
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Philips in tiie Biacic 
PhiUps, the Dutch electronics group, moved into profit in the year-ended 
December 1993; net profit excluding extraordinary items totalled 
Fl 856 million ($460 million) compared vvith the previous year's net loss 
of Fl 900 million ($513.9 million). Net profit was boosted with the sale of 
Phihps' stake in the Matsushita Electric joint venture during the year. 
PhiUps said sales grew in North America and Asia but fell back in 
Europe; overall turnover rose by 1 percent to Fl 58.8 billion ($31.6 bil-
lion). The consumer electronics division's sales fell to Fl 21,335 million 
($11,488 million), down 2 percent on a comparable basis. Revenue from 
the components and semiconductors group increased by 13 percent to 
Fl 6,892 million ($3,711 million). 

Noicia Puiis tiie Piug on TV Tubes 

A Buii IVIaricet? 

I 

Nokia the Finnish electronics group has reported sales of Fmk 23.7 bil-
Uon ($4.14 billion), a 21 percent growth on 1992; operating profit rose to 
Fmk 1,465 million ($255.8 milUon). Nokia Telecommunications and 
Nokia Mobile Phones reported the best results, with sales up 43 percent 
and 73 percent respectively. Nokia Consumer Electronics also managed 
to increase sales to Fmk 6.9 billion ($1.2 billion), although the group still 
incurred a loss of Fmk 747 million ($130 million). 

At the same time, Nolda annovmced it is to stop production of TV tubes 
after failing to find a buyer for the loss-generating operation. The factory 
based in Esslingen, Germany will close with the loss of up to 1,970 jobs. 
Nokia will increase the purchase of tubes from other sources, notably 
Hitachi. 

The French government has confirmed that Bull Computers will be next 
to be privatized along with the AGF insurance group after the current 
privatizations. Bull will probably come to market in several phased 
Stages, including a small pubUc offer and the sale of minority stakes to 
industrial partners. 

GSilA Ciiip Sets Arrive 
AT&T Microelectronics has launched a five-chip-set solution to support 
the European cellular standard GSM. The "Sceptre" chip set is one of the 
most highly integrated solutions available today. All devices are pack
aged in low-profile surface-mount packages, operating from a 2.7V 
supply, consuming 725mW in talk mode and 30mW in standby. This 
allows handsets to fxinction from a three-cell battery, thus reducing 
handset weight and size. The chip set includes a unique 2W, gallium 
arsenide, monolithic integrated microwave IC (GaAs MIMIC), RE power 
ampHfier. 

The proposed volume pricing is $100 per chip set in volume lines, with 
forecasts for a total GSM handset semiconductor content of $120 in 1994, 
and the price expected to fall to $75 by 1998. This is the start of third-
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generation GSM chip sets; other semiconductor vendors such as Analog 
Devices and VLSI Technology Inc. have developed chip sets with similar 
levels of integration. 

Digital Reaffirms Commitment to Scotiand 
Digital Equipment has annoimced an investment package of more than 
$135 million for its manufacturing sites in Ayr and South Queensferry in 
Scotland. The investment involves $97 million for the South Queensferry 
fab to increase production and to move the fab over to a 0.5 |j,m CMOS 5 
process which will be needed for the production of the Alpha AXP 
300-MHz processor at the fab. A sum of $30 million will be spent at the 
Ayr plant to increase production of PCs. 

Time for tiie iViinicar? 
Mercedes-Benz, the German car maker, is joining up with Swiss watch 
maker SMH to develop a city minicar—the Swatchmobile. The idea has 
been promoted by Nicholas Hayek, chairman of SMH, for several years 
and prototypes have appeared hitherto as two-seater minicars with a 
variety of engines from electric to petrol and hybrid systems. 

ASiVI and ii\1EC Estabiisii Joint Researcii Efforts in Beigium 
At the IEEE International Solid-State Circuits Conference, ASM Inter
national NV (Bilthoven, Netherlands and Phoenix, Arizona), a semicon
ductor equipment manufacturer, and IMEC (Leuven, Belgium), an inde
pendent R&D organization that develops and licenses microelectronics 
technology worldwide, annotmced that they have signed an agreement 
to collaborate on clean-room research activities for semiconductor pro
cessing. Joint research efforts are being conducted at IMEC's faciUties in 
Belgium using ASM's semiconductor processing equipment and IMEC's 
semiconductor processing facilities. 

VLSi and Sorep Estabiisii Joint Venture 
VLSI Technology Inc. and Sorep SA, of Chateaubourg, France, have 
established a joint-venture company, ComAtlas SA, a subsidiary of 
Sorep, in which they wUl each hold a 50 percent stake. Terms of the 
agreement were not disclosed. ComAtlas will develop a range of 
products for the digital television market including set-top boxes. 
ComAtlas expects to introduce its first products in 0.6 jim CMOS in the 
first half of this year. ComAtlas will remain at its current location of 
Chateaubourg, near Rennes, France, and will work closely with VLSI's 
Consiuner and Industrial Products Division, based in San Jose, 
California. 

SCI Buys Third European Plant 
Contract manufacturer SCI has finaUzed its purchase of Hewlett-
Packard's 5,000 m^ surface-mount facility at Grenoble in France. SCI will 
continue to supply Hewlett-Packard with a substantial proportion of the 
plant's output. SCI already has two plants in Europe at Irvine, Scotland 
and Cork, Ireland. 
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Mark Your Ca lendars 
13th Annua l European Semiconduc to r Confe rence—May 26,1994—London, England 

Emerging Applications: The PC and Beyond 

Dataquest's 13th Annual European Seinfconductor Industry Conference will be held in London, England 
on May 26 this year. This one-day conference is the ideal opportunity for you to update yourself on the 
latest European and worldwide trends and issues in semiconductors. Tnfs year the conference wiU adopt 
a new one-day format to focus on a broad range of emerging applications that Dataquest believes will 
nourish and sustain the semiconductor market into the next century. 

Senfor Dataquest analysts wiU begin the day by presenting their latest forecasts and analysis of the 
foUovving: 
• Vendor performance 

• Trends in memories, rnfcrocomponents, ASICs and discretes 

• Key application drivers 

• Government and trade issues affecting the industry 

The conference wiU then hear senfor executives from the vendor and end-user communities present their 
assessments and expectations of the semiconductor applications most likely to succeed. 

Applications that the conference plans to cover include the following: 

• Personal computing: A review of the future of the PC, its impact on 3V/low-power semiconductors, 
and on storage technologies 

• Communications: ATM, mobile data communfcations, and the evolution of the local loop 

• Consumer: The future of the television set, developments in consumer appliances, and set-top boxes 
(video-on-demand) 

• Automotive: Multiplexed wiring and toU/in-car navigation 

• Industrial: Utilities metering, lighting, motor control 

Target Audience 

Senfor management, strategic planners, marketing managers, and managers involved in either the manu
facturing, distribution or purchase of semiconductors would benefit significantiy from this conference. 
End users vvill find this meeting especially helpful in planning future product strategies and in anticipat
ing product changes, and will value the opportunfty to meet senfor executives from key semiconductor 
vendors . By exploring such a wide range of topics, this conference is sure to attract professionals from 
many industries. It wiU present a valuable opportunfty to exchange views and discuss industry trends 
and directions. 

ICEE-EU-NL-9403 ©1994 Dataquest Europe Limited March 1994 
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Order Form 
1994 Eu ropean Semiconducto r Conference 
May 26, The Edwardian International, London Heathrow , United K ingdom 

• Please register m e for the 1994 European Semiconductor Conference 

Title: First Name: Last Name: 

Job Title/Fimction: 

Full Company Name: 

Address: 

City: Country: Postal Code: 

Telephone: Fax: 

Your Company's VAT/Sales Tax registration number* 

Conference Fee 
The fee for the conference is £450, DM 1,170, FF 3,995. 
VAT @ 17.5% i 
Special Discounts 
10% discount for third and subsequent attendees horn same company. 
10% discoxmt for registration prior to March 18,1994. 
Further discount available for clients of Dataquest. 
Fees include lunch, coffee breaks and dinner on May 26, but exclude accommodation and brealcfast. 

R e g i s t r a t i o n (we need this information to confirm your registration) 

Please reserve the foUovving at the Edwardian Hotel O Single room • Double room 

ALrival date Time Departure date 

My partner wUl accompany me O Yes O No Name 

F o r m of p a y m e n t (registration must be accompanied by payment) 

• cheque or bankers order (payable to Dataquest Europe Ltd) Purchase Order No. 

D American Express O Visa O MasterCard 

Card Number Expiry date 

Signature (Registration invalid without signature) 

ICEE-EU-NL-9403 ©1994 Dataquest Europe Limited March 1994 
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For More Information... 
Andrew Norwood (-1-44) 494 422722 

Via fax (-F44) 494 422742 

The content of this report represents our interpretation and analysis of information generally available to the public 
or released by responsible individuals in the subject companies, but is not guaranteed as to accuracy or 
completeness. It does not contain material provided to us in confidence by our clients. Individual companies 
reported on and analysed by Dataquest may be clients of this and/or other Dataquest services. This information is 
not furnished in cormection with a sale or offer to sell securities or in connection with the solicitation of an offer to 
buy securities. This firm and its parent and/or their officers, stockholders, or members of their families may, from 

f^gtofjugcf® time to time, liave a long or short position in the securities mentioned and may sell or buy such securities. 
©1994 Dataquest Europe Limited—Reproduction Prohibited 

TheDun&lBradstreelCorponiiion Dataquest is a registered trademark of A.C. Nielsen Company 0100416 
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Subscription Order Form 

Title: First Name: Last Name: 

Job Title/Function: 

Company: 

Address: 

City: Country: Postal Code: 

Telephone: Fax: 

Your Company's VAT/Sales Tax registration number*: 

I. C. EUROPE 
Standard subscription 

One Year 

Two Years 

£ 

495 

900 

prices (for 12 issues) 

FF 

4,950 

9,000 

DM 

1,455 

2,648 

$ 
840 

1,530 

No. of Copies No. of Years Price Total Price 

PAYMENT DETAILS 

Please invoice m e / m y company (paynient due 30 days from date of invoice) 

Purchase order number: 

Signature: 

Please mail/fax this order to: 

Melemie Townend 
Dataquest Europe Limited 
Holmers Farm Way 
High Wycombe 
Bucks HP12 4UL 
United Kingdom 

Vcderie Deleuze 
Postal Address 
Dataquest Europe SA 
Tour Franklii\ 
Cedex 11 
92042 Paris-La-Defense 
France 

Christa Ritzinger 
Dataquest GmbH 
Kronstadter Strasse 9 
81677 Munich 
Germany 

Randi Paul 
Dataquest Incorporated 
1290 Ridder Park Drive 
San Jose 
CA 95131-2398 
USA 

Tel: (-1-44) (494) 422722 Tel: (-1-33) (1) 41 25 18 OO Tel: (+49) (89) 930 9090 Tel: (-hi) (408) 437 8000 

Fax: (-1-44) (494) 422742 Fax: (-1-33) (1) 41 25 18 18 Fax: (-̂ 49) (89) 930 3277 Fax: (-1-1) (408) 437 0292 

* According to January 1,1993 EC legislation, if we do not have your company's VAT/Sales Tax registration number, we may be obliged to add VAT/ 
Sales Tax to your order price. 

ICEE-EU-NL-9403 ©1994 Dataquest Europe Limited March 1994 
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78L05 devices 
pricing trends (1992-1994), (May):4 

68000 family 
pricing trends (1991-1994), (Mar):4 

80486 
strategic alliances, Cyrix and IBM, (Apr):ll 

BT (company) 
investments, videoconferencing, (Apr):14 

Bull Computers (company) 
privatization, (Mar):ll 

I 

Advanced Micro Devices Inc. 
market share, flash memory, (Jun):4 
strategic alliances. Digital, (Feb):8 

Advanced RISC Machines Ltd. 
licenses, RISC chip, (Iun):16 

Alcatel Information Systems 
investments, optoelectronics production, (fun):17 

Amstrad 
DECT handset, (May):ll 

Amstrad plc 
Viglen acquisition, Jun):14 

Analog Devices Inc. 
expansion, wafer fabrication, Qun):15 

Analog ICs 
pricing 

1993, Dec, (Fan):10 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, (May):7 

Ascom (company) 
asynchronous transfer products, (Apr):14 

ASM International N.V. 
strategic alliances, IMEC, (Mar):12 

AT&T Corp. 
chip sets, (Mar):ll 

Austria Mikro Systeme (company) 
revenue, semiconductors (1992-1993), (Jan):13 

B 

China 
revenue, information technology (1993, 1997), (Apr):10 

Chip sets 
GSM, (Mar):ll 

Compaq Computer Corp. 
investments, PC plants, (fun): 15 
surface-mount lines, (Feb):10 

Cordless telephones 
strategic alliances. Northern Telecom and Olivetti, 

(Apr):13 
Creative Technology (company) 

support site, (May):ll 
Cyrix Corp. 

strategic alliances, IBM, (Apr):ll 

Bookings and billings 
semiconductors, Jan):2, 3; (Feb):2; (Mar):2; (Apr):2; 

(May):2; aun):2, 3 

Daewoo Electronics Corp. 
VCR plant, (May):12 

DEC 
workstation notebook, (Jun):15 

Delco Electronics Corp. 
expansion, car-alarm systems, (Jim):18 

Dell Computer Corp. 
manufacturing operations, Ireland, (Apr):13 

Digital Equipment Corp. 
investments, Scotland, (Mar):12 
strategic alliances, AMD, (Feb):8 

Digital superhighways 
Russia, (Feb):9 

DRAM 
pricing 

1991-1994, (Apr):6; (May):6 
1993, Dec, Oan):ll 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 

Dataoyest® 
acompanyof 
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DRAM (continued) 
pricing (continued) 

1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, 0un):7 

l ,J, K 

EPROM 
pricing 

1993, Dec, Gan):ll 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, (May):7 

Ericsson (company) 
profits (1994, IQ), (May):ll 
revenue, semiconductors (1992-1993), Qan):13 

Eupec (company) 
revenue, semiconductors (1992-1993), (Ian):13 

IBM Corp. 
strategic alliances, Cyrix, (Apr):ll 

IMEC (company) 
strategic alliances, ASM international, (Mar):12 

information technology (IT) 
revenue, China (1993, 1997), (Apr):10 

Intel Corp. 
agreements, multimedia conferencing, (Apr):14 
market share, flash memory, (Jun):4 
wafer fabrication plant, (Mar):10; (May):13 

Ireland 
manufacturing operations, (Apr):13 
Sensormatic Electronics operation, (Feb):8 
wafer fabrication plant, (Mar):9, 10 

Italy 
market share, by company (1992), (Feb):ll 
Texas instruments plant, (Feb):8 

Field programmable gate arrays (FPGA) 
wafer fabrication plant, Ireland, (Mar):9 

Flash memory 
pricing 

1Mb (1992-1994), aun):5 
1993, Dec, Oan):ll 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, 0un):7 

LM Ericsson. See Ericsson 
Logic 

pricing 
1993, Dec, aan):8 
1994, Jan, (Feb):4 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, (May):7 

LSI Logic Corp. 
asynchronous transfer products, (Apr):14 

M 
Matra Defence (company) 

subsidiary sale, (Jun):18 
Gate arrays 

wafer fabrication plant, Ireland, (Mar):9 
GEC Plessey Semiconductors 

defense business purchase, (May):12 
foundries, (Mar):10 
plant expansion, (Feb):8 
revenue, semiconductors (1992-1993), (Ian):13 

Gooding Consumer Electronics (company) 
strategic alliances, Grundig, (Apr):15 

Grundig (company) 
strategic alliances, Gooding Consumer Electronics, 

(Apr):15 
GSM 

chip sets, (Mar):ll 

H 
Hitachi Micro Systems 

creation, (Jun):17 

July29,1994 

Memory 
pricing 

1993, Dec, aan):10 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, (May):7 

Mercedes-Benz (company) 
minicars, (Mar):12 

Mercury Communications Ltd. 
PCN network, (Feb):9 

Microcomponents 
pricing 

1991-1994, (Mar):4 
1993, Dec, aan):10 
1994, Jan, (Feb):6 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, (May):7 
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Micronas (company) 
B Ascom acquisition., Qun):17 
B Microprocessors 
H strategic alliances, Cyrix and IBM, (Apr):ll 
H Mietec-.Alcatel (company) 
H revenue, semiconductors (1992-1993), Gan):13 
H Minicars 
H Swatchmobile, (Mar):12 
• Mitac International Corp. 
H production site expansion, (May):12 
H Motorola Inc. 
H investments 
^ L pages and battery packs, (Iun):18 

N 
NEC Corp. 

assembly plant, (Jim):14 
production, wafers, (Mar):10 

Networks 
PCN, (Feb):9 

Newport Wafer Fab (company) 
investments, wafer fab facilities, 0un):18 

Nokia Corp. 
profits (1993), (Mar):ll 

Northern Telecom Inc. 
Strategic alliances, Olivetti, (Apr):13 

Olivetti and Co. S.p.A. 
Strategic alliances. Northern Telecom, (Apr); 13 P 

P, Q 
PCN (personal commxmication networks) 

expansion, (Feb):9 
Philips 

monitors, (May):12 
navigation computer, 0[un):13 

Philips Electronics N.V. 
capacity, fab, 0[un):14 
profits 

1993, (Mar):ll 
1994, IQ, (May):10 

revenue 
semiconductors, (Feb):10 
semiconductors (1992-1993), 0an):13 

Price analysis 
semiconductors 

1993, Dec, 0an):9 
1994, Jan, (Feb):5 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, 0un):7 

ICEE-EU-IX-9401 

Pricing trends 
78L05 devices (1992-1994), (May):4 
DRAM (1991-1994), (Apr):6; (May):6 
flash memory, 1Mb (1992-1994), Qun):5 
microprocessors (1991-1994), (Mar):4 

Russia 
digital superhighway, (Feb):9 

Samsung Electronics Co. Ltd. 
plant pvuxhases, TV picture tubes, (Apr):15 
wafer fabrication plant, (May):12 

Satellite receivers 
Strategic alliances, Grundig and Gooding Consumer 

Electronics, (Apr):15 
SCI (company) 

plant purdiase, France, (Mar):12 
Scotland 

investments, (Mar):12 
wafer production, (Mar):10 

Seagate Technology Inc. 
expansion, waf^ fab facilities, Qvin):18 

Semiconductor companies 
revenue by company, semiconductors, (1992-1993), 

aan):13 
Semiconductors 

bookings and billings, Gan):2, 3; (Feb):2; (Mar):2; 
(Apr):2; (May):2; aun):2, 3 

funding, (Feb):10 
investment forecasts (1993-1997), (May):3 
m s rlcGt Sndi^ 

by company (1992-1993), (Mar):8 
European semiconductor market (1977-1992), 

aan):14 
pricing 

1993, Dec, Qan):9 
1994, Jan, (Feb):S 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, Gun):7 

revenue, by company (1992-1993), Gan):13; (Mar):8 
Semikron International 

revenue, semiconductors (1992-1993), Qan):13 
Sensormatic Electronics (company) 

Ireland operation, (Feb):8 
SGS-Thomson Microelectronics B.V. 

investments, QLin):17 
manufacturing, microprocessors, (Apr):ll 
profits (1994, IQ), (May):10 
revenue, semiconductors (1992-1993), (Jan):13 

Siemens AG 
expansion, DRAM facilities, (Jim):18 
profits (1994, IQ), (May):ll 
revenue, semiconductors (1992-1993), (Jan):13 
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SMH (company) 
minicars, (Mar):12 

Sorep SA (company) 
strategic alliances, VLSI Technology, (Mar):12 

SRAM 
pricing 

1993, Dec, Qan):!! 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, (May):7 

Standard logic 
pricing 

1991-1993, aan):7 
1993, Dec, aan):8 
1994, Jan, (Feb):4 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, gun):7 

Strategic alliances 
AMD and Digital, (Feb):8 
ASM International and IMEC, (Mar):12 
Cyrix and IBM, (Apr):ll 
Digital and AMD, (Feb):8 
Gooding Consiuner Electronics and Grundig, (Apr):15 
Grundig and Gooding Consiuner Electronics, (Apr):15 
IBM and Cyrix, (Apr):ll 
IMEC and ASM International, (Mar):12 
Northern Telecom and Olivetti, (Apr):13 
Olivetti and Northern Telecom, (Apr):13 
Sorep and VLSI Technology, (Mar):12 
VLSI Technology and Sorep, (Mar):12 

Sun Microsystems Inc. 
production site expansion, (May):12 

Superhighways. See Digital superhighways 

u 
united States 

assembly, DRAM, (Mar):10 
UVEPROM 

pricing 
1993, Dec, gan):ll 
1994, Jan, (Feb):7 
1994, Feb, (Mar):5 
1994, Mar, (Apr):9 
1994, Apr, (May):6 
1994, May, (May):7 

VCR 
digital recording technology, (Apr):13 

\^deoconferencing 
forecasts, (Apr):14 

VLSI Technology Inc. 
Strategic alliances, Sorep, (Mar):12 

w 
Wafer fabrication plants 

Ireland, (Mar):9, 10 

X, Y, Z 

Tadpole Technology (products) 
workstation notebook, (Iim):15 

TEMIC Telefunken Microelectronics (company) 
flexible automated wafer technology, (Jun):18 
investments, wafer fab eqnipment, (Apr):13 
revenue, semiconductors (1992-1993), Qan):13 
silicon germanium technology, (fun):14 

Texas Instruments Inc. 
Italy plant, (Feb):8 
reorganization, (May):8 

Thomson-CSF SA 
digital VCR technology, (Apr):13 

Thomson Composants Spatiaux (company) 
duty exemption, (Feb):9 

Toshiba Corp. 
assembly, DRAM, (Mar):10 

Xilinx Inc. 
wafer fabrication plant, (Mar):9 
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386 products ^ 
pricing trends 

Europe, ICEE-EU-DP (Dec 1):6 
1991-1993, ICEE-EU-DP (Dec 1):6 

> 

Advanced Micro Devices Inc. 
financial results, 1993(Q1), ICEE-EU-DP (Apr 1):14 
hitel litigation with, ICEE-EU-DP (Apr 1):7 
market share, semiconductors, Europe (1993), ICEE-

EU-DP (Dec 1):11 
products. See AMD 

Advanced RISC Machines Ltd. (ARM) 
32-bit RISC microprocessor (the ARM7) announced, 

ICEE-EU-DP (Nov 1):17 
microprocessor architecture wins design-in, ICEE-

EU-DP Oan 1):14 
Olivetti connection with, ICEE-EU-DP (Feb 1):14 
Sharp licensed to manufacture processors, ICEE-

EU-DP (Mar 1):15 
AEG (company) 

boosts links with Electrolux of Sweden, ICEE-EU-DP 
Oul 1):15 

Aerospatiale (company) 
Deutsche Aerospace agreement with, ICEE-EU-DP 

Gun 1):9 
Agreements 

Mitsubishi Electric of Japan and TEMIC Telefunken 
Microelectronics of Germany, ICEE-EU-DP 
(Dec 1):13 

TEMIC Telefunken Microelectronics of Germany and 
Mitsubishi Elecb'ic of Japan, ICEE-EU-DP (Dec 1):13 

Airbag development, ICEE-EU-DP (Jan 1):12 
Aiwa of Japan 

Wales factory expansion, ICEE-EU-DP (fun 1):11 
Alcatel Data Networks 

previews Alcatel HOC HSS, ICEE-EU-DP (Sep 1):14 
renames Alcatel 1100 Series, ICEE-EU-DP (Sep 1):14 

Alcatel-SEL 
relay production line closure, ICEE-EU-DP (May 1):13 

Alliances 
IBM Havant (UK) and Zytek Automotive, ICEE-

EU-DP (Nov 1):14 
Packard Bell and Zenith Data Systems, ICEE-EU-DP 

Oun 1):11 

Alliances (continued) 
Sanyo Electric and SGS-Thomson, ICEE-EU-DP 

gun 1):11 
SGS-Thomson and Sanyo Electric, ICEE-EU-DP 

Oun 1):11 
Zenith Data Systems and Packard Bell, ICEE-EU-DP 

0un l ) : l l 
Zytek Automotive and IBM Havant (UK), ICEE-

EU-DP (Nov 1):14 
AMD 

386 products, pricing b-ends, ICEE-EU-DP (Dec 1):6 
486 products, ICEE-EU-DP (Apr 1):8, 9 
company. See Advanced Micro Devices Inc. 

American Microsystems Inc. (AMI) 
acquires Zentrum Mikroelektronik Dresden design 

center, ICEE-EU-DP (Jul 1):15; ICEE-EU-DP 
(Aug 1):16 

.American Power Conversion (APC) 
sets up manufacturing plant in Ireland, ICEE-EU-DP 

(Oct 1):14 
AMI. See American Microsystems Inc. (AMI) 
AMS. See Austria Mikro Systeme (AMS) 
Amstrad 

PDA, 600; ICEE-EU-DP (Mar 1):14 
Amstrad plc 

acquires Dancall Radio, ICEE-EU-DP (Oct 1):13 
.Analog market 

growth (1992), ICEE-EU-DP (Feb 1):7 
growth (1993), ICEE-EU-DP (Jul 1):6 
pricing and analysis 

Europe 
April 1993, ICEE-EU-DP (Apr 1):5 
August 1993, ICEE-EU-DP (Aug 1):7 
December 1993, ICEE-EU-DP (Dec 1):9 
February 1993, ICEE-EU-DP (Feb 1):8 
January 1993, ICEE-EU-DP gan 1):6 
July 1993, ICEE-EU-DP gnl 1):9 
June 1993, ICEE-EU-DP gun 1):3 
March 1993, ICEE-EU-DP (Mar 1):7 
May 1993, ICEE-EU-DP (May 1):4 
November 1993, ICEE-EU-DP (Nov 1):7 
October 1993, ICEE-EU-DP (Oct 1):6 
September 1993, ICEE-EU-DP (Sep 1):6 

APC. See American Power Conversion (APC) 
Apple 

Newton MessagePad 
displayed at IFA'93, ICEE-EU-DP (Sep 1):12 
launched in U.S., ICEE-EU-DP (Aug 1):17 

Dataouest' 
a company o l 
TIK Dun & Bradstreel Corporation 

Dataquest is a registered trademark of A.C. Nielsen Company. 

File behind the Index tab in the 
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Apple (continued) 
NotePhone PDA, introduced, ICEE-EU-DP (Apr 1):16 

Apple Computer Co. 
Siemens partnership for Newton PDA, ICEE-EU-DP 

(Mar 1):15 
Apricot Computers, ICEE-EU-DP (Jan 1):12 
Aquarius Systems International GmbH (ASI) 

Tandon Computers agreement with, ICEE-EU-DP 
(Apr 1):15 

ARM. See Advanced RISC Machines Ltd. 
ASI. See Aquarius Systems International GmbH (ASI) 
AST Computer 

establishes manufacturing/distribution center in Ire
land, ICEE-EU-DP (Nov 1):13 

AT&T 
Picasso still image phone, ICEE-EU-DP (May 1):14 

AT&T (American Telephone and Telegraph Co.) 
acquires Shaye Communications, ICEE-EU-DP 

(Apr 1):15 
applies to UK corrununications regulatory authorities, 

ICEE-EU-DP (Apr 1):15 
offers to buy Earphone SA, ICEE-EU-DP (Aug 1):16 

Aura .Associates 
DZU AD agreement with, ICEE-EU-DP (Feb 1):18 

Austria Mikro Systeme (AMS) 
Austrian government and, ICEE-EU-DP 0un l):9 

Automotive electronics 
GSM phones call for mechanical airbags, ICEE-EU-DP 

(Nov 1):15 
market forecast, 1993, ICEE-EU-DP Qui 1):8 
market growth segments, ICEE-EU-DP (Aug 1):14 
market price pressure, 1993, ICEE-EU-DP (Aug 1):14 

Automotives 
newer Japanese models have fewer factory-fitted 

options, ICEE-EU-DP (Nov 1):15 

B 
Earphone (company) 

AT&T extends buy offer, ICEE-EU-DP (Aug 1):16 
Bipolar digital market 

growth (1992), ICEE-EU-DP (Feb 1):7 
British Aerospace 

General Electric Co. merger talks terminated, ICEE-
EU-DP Qui 1):14 

Matra-Hachette agreement with, ICEE-EU-DP 
(May 1):12 

British Telecommunications plc (BT) 
to enter home satellite market, ICEE-EU-DP 

(May 1):13 
videophone PC product, ICEE-EU-DP (Oct 1):14 

Bull Computers 
French government and, ICEE-EU-DP (May 1):11 
See also Groupe Bull 

Calluna Technology 
United Kingdom investment, ICEE-EU-DP Qan 1):13 

Ccunbridge University 
Microelectronics Research Center, terabit chip, ICEE-

EU-DP (Feb 1):15 

Chang Chun Plastics of Taiwan 
epoxy resin supplier, ICEE-EU-DP (Aug 1):12 

China 
GATT entrance, ICEE-EU-DP (Mar 1):11 
information technology industries, ICEE-EU-DP 

(Mar 1):11 
semiconductor market, ICEE-EU-DP (|un 1):6 

Cifer Ltd. 
to enter PC manufacturing, ICEE-EU-DP Qun 1):10 

CNET/STM Common R&D Centre 
on implantation system order placed with Genus Inc., 

ICEE-EU-DP (Oct 1):15 
Conferences and exhibitions 

CeBIT '93, ICEE-EU-DP (Apr 1):16 
Dataquest Worldwide Semiconductor Conference, 

October 1993, ICEE-EU-DP Qun 1):13 
IFA'93, ICEE-EU-DP (Sep 1):11 

Conner Peripherals 
disk drive plemt closed in Scotland, ICEE-EU-DP 

(Nov 1):17 
GPS contract with, ICEE-EU-DP (Mar 1):15 

Cordata Ltd. 
Elonex contract with, ICEE-EU-DP (Apr 1):15 

Cray Electronics plc 
United Kingdom investment, ICEE-EU-DP (Jan 1):13 

i 

Daewoo of South Korea 
invests in Polish TV plant, ICEE-EU-DP (Dec 1):13 

Daimler-Benz 
listed on New York Stock Exchange, ICEE-EU-DP 

(Aug 1):16 
Daimler-Benz AG 

loss projections, ICEE-EU-DP (Nov 1):18 
Daimler-Benz Group 

financial results, 1992, ICEE-EU-DP (May 1):12 
DaiNippon Ink & Chemicals 

epoxy resin supplier, ICEE-EU-DP (Aug 1):12 
Dancall Radio 

acquired by Amstrad, ICEE-EU-DP (Oct 1):13 
DBP Telekom 

launches field trials of VIDNET, ICEE-EU-DP 
(Sep 1):12 

DCC. See Digital compact cassette (EXZC) 
Dell Computer Corp. 

PC Russian export troubles, ICEE-EU-DP (Sep 1):13 
to sell PCs in ex-Soviet market, ICEE-EU-DP 

Gun 1):12 
Demand Technologies Ltd. 

Image Systems joint venture with, ICEE-EU-DP 
Gun 1):12 

Deutsche Aerospace 
Aerospatiale agreement with, ICEE-EU-DP Gun 1):9 

Digicom Systems Inc. 
Olivetti licensed by, ICEE-EU-DP Gun 1):12 

Digital bipolar market 
growth (1993), ICEE-EU-DP QxA 1):7 

Digital compact cassette (DCC) 
system displayed by Philips at IFA'93, ICEE-EU-DP 

(Sep 1):13 

i 

i 
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I.e. Europe 1993 Index 

Digital Equipment Corp. 
Galway facility closes, ICEE-EU-DP (Mar 1):16 
rigid disk drive manufacturing plant closed in Ger

many, ICEE-EU-DP (Sep 1):14 
share in OUvetti, ICEE-EU-DP (Apr 1):13; ICEE-

EU-DP (May 1):13 
Discrete market 

L growth (1992), ICEE-EU-DP (Feb 1):6 
f growth (1993), ICEE-EU-DP Qui 1):7 

Dow Chemical 
epoxy resin supplier, ICEE-EU-DP (Aug 1):13 

DRAM4M 
• Fujitsu and Hyundai joint venture announced, ICEE-
• EU-DP (Oct 1):12 
• Fujitsu Ltd. UK production boosted, ICEE-EU-DP 
1 Gul 1):15 
m pricing trends, ICEE-EU-DP (Nov 1):5 
P 1991-1993, ICEE-EU-DP (Nov 1):6 

DRAM 16M 
Goldstar and Hitachi agreement, ICEE-EU-DP 

(Oct 1):13 
DRAM market 

EC/Japan agreement, ICEE-EU-DP (Feb 1):12 
EC/Korea agreement, ICEE-EU-DP (Feb 1):12 
NEC to assemble in China, ICEE-EU-DP Qun 1):6 
pricing and analysis 

Europe 
April 1993, ICEE-EU-DP (Apr 1):5 
August 1993, ICEE-EU-DP (Aug 1):9 
December 1993, ICEE-EU-DP (Dec 1):9 
February 1993, ICEE-EU-DP (Feb 1):10 
January 1993, ICEE-EU-DP 0an l):6 
July 1993, ICEE-EU-DP gnl 1):11 
June 1993, ICEE-EU-DP Qun 1):3 
March 1993, ICEE-EU-DP (Mar 1):9 
May 1993, ICEE-EU-DP (May 1):6 
November 1993, ICEE-EU-DP (Nov 1):9 
October 1993, ICEE-EU-DP (Oct 1):8 
September 1993, ICEE-EU-DP (Sep 1):8 

DZU AD 
Aura Associates agreement with, ICEE-EU-DP 

(Feb 1):18 
Kalok Corp. agreement with, ICEE-EU-DP (Feb 1):17 

E 
EC. See European Community 
Eden 

PaperTalk PDA, ICEE-EU-DP (Apr 1):17 
PenTel PDA, ICEE-EU-DP (Apr 1):17 

EEC A. See European Electronic Components Manufac
turers .Association (EECA) 

Electrolux (company) 
boosts links with AEG, ICEE-EU-DP Qui 1):15 
financial results, 1993(Q1), ICEE-EU-DP (May 1):13 
sales in first half of 1993, ICEE-EU-DP (Sep 1):14 

Elonex (company) 
Cordata contract with, ICEE-EU-DP (Apr 1):15 
stock flotation planned, ICEE-EU-DP (Aug 1):15 

EG Inc. 
Olivetti agreement with, ICEE-EU-DP (Feb 1):14 
Olivetti investment in, ICEE-EU-DP (Mar 1):13 

L R&D center closure, ICEE-EU-DP (Jun 1):11 

3 

Epoxy resin 
Sumitomo Chemical Co. Ltd. plant explosion 

forecast effect on semiconductor market, ICEE-
EU-DP (Jul 1):16; ICEE-EU-DP (Aug 1):12 

lessons learned, ICEE-EU-DP (Sep 1):10 
press release, ICEE-EU-DP (Aug 1):11; ICEE-EU-DP 

(Sep 1):9 
production resumed, ICEE-EU-DP (Dec 1):14 

EPROM market ^ ^ ^ ^ 
pricing and analysis ^ ^ ^ ^ | 

Europe ^ ^ ^ ^ | 
April 1993 iCEE-EU-DP (Apr 1):6 . ^ ^ H 
August 1993, ICEE-EU-DP (Aug 1):10 ^ ^ H 
December 1993, ICEE-EU-DP (Dec 1):10 ^ ^ H 
February 1993, ICEE-EU-DP (Feb 1):10 ^ ^ M 
January 1993, ICEE-EU-DP gan 1):8 • 
July 1993, ICEE-EU-DP (Jul 1):11 ' 
June 1993, ICEE-EU-DP Qun 1):5 
March 1993, ICEE-EU-DP (Mar 1):9 
May 1993, ICEE-EU-DP (May 1):7 
November 1993, ICEE-EU-DP (Nov 1):10 
October 1993, ICEE-EU-DP (Oct 1):9 
September 1993, ICEE-EU-DP (Sep 1):8 

SGS-Thomson/Mitsubishi agreement, ICEE-EU-DP 
(May 1):8 

Ericsson (company) 
financial results, 1993(Q1), ICEE-EU-DP (May 1):11 
profit increase posted, ICEE-EU-DP (Sep 1):14 
Unimor joint venture, ICEE-EU-DP (Nov 1):17 

Ericsson Components 
Ulb-atech Steppers order, ICEE-EU-DP Qui 1):15 

ES2. See European Silicon Structures (ES2) 
EUREKA project group 

displays analog widescreen TV systems at IFA'93, 
ICEE-EU-DP (Sep 1):12 

European Commission 
discusses PC pow^er consumption guidelines, ICEE-

EU-DP (Jul 1):14 
European Community (EC) 

ESPRIT funding, ICEE-EU-DP (Feb 1):16 
HDTV, ICEE-EU-DP (May 1):11 

agreement, ICEE-EU-DP (fun 1):10 
proposals, ICEE-EU-DP (Apr 1):14 
standard, ICEE-EU-DP Qan 1):11 

Japan DRAM agreement with, ICEE-EU-DP (Feb 1):12 
Japanese car imports to, ICEE-EU-DP (Feb 1):18 
Korea DRAM agreement with, ICEE-EU-DP (Feb 1):12 
as a single market, ICEE-EU-DP gan 1):13 
telecortmiunications policy, ICEE-EU-DP (Feb 1).T6 

European Electronic Components Manufacturers Associa
tion (EECA), ICEE-EU-DP (Feb 1):12 

European Silicon Structures (ES2) 
ASIC design operation closure, ICEE-EU-DP 

(Feb 1):15 
Exchange rates 

U.S.-European currency 
April 1993, ICEE-EU-DP (Apr 1):6 
August 1993, ICEE-EU-DP (Aug 1):10 
December 1993, ICEE-EU-DP (Dec 1):10 
February 1993, ICEE-EU-DP (Feb 1):11 
January 1993, ICEE-EU-DP gan 1):8 
July 1993, ICEE-EU-DP gul 1):11 
June 1993, ICEE-EU-DP gun 1):5 
March 1993, ICEE-EU-DP (Mar 1):10 
May 1993, ICEE-EU-DP (May 1):7 
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Exchcinge rates (continued) 
U.S.-European currency (continued) 

November 1993, ICEE-EU-DP (Nov 1):10 
October 1993, ICEE-EU-DP (Oct 1):9 
September 1993, ICEE-EU-DP (Sep 1):8 

Ferranti (company) 
into receivership, ICEE-EU-DP (Dec 1):13 

Flash market 
pricing and analysis 

Europe 
April 1993, ICEE-EU-DP (Apr 1):6 
August 1993, ICEE-EU-DP (Aug 1):10 
December 1993, ICEE-EU-DP (Dec 1):10 
February 1993, ICEE-EU-DP (Feb 1):10 
January 1993, ICEE-EU-DP (Jan 1):8 
July 1993, ICEE-EU-DP Qui 1):11 
June 1993, ICEE-EU-DP Qun 1):5 
March 1993, ICEE-EU-DP (Mar 1):9 
May 1993, ICEE-EU-DP (May 1):7 
November 1993, ICEE-EU-DP (Nov 1):9 
October 1993, ICEE-EU-DP (Oct 1):9 
September 1993, ICEE-EU-DP (Sep 1):8 

SGS-Thomson/Mitsubishi agreement, ICEE-EU-DP 
(May 1):8 

Ford Motor Co. 

airbag development, ICEE-EU-DP (Jan 1):12 
Mondeo announced, ICEE-EU-DP (Jan 1):12 
vehicle irrmiobilizing security system aruiounced, 

ICEE-EU-DP (Nov 1):14 
France 

Bull Computers and government of, ICEE-EU-DP 
(May 1):11 

semiconductor market, April 1993, ICEE-EU-DP 
(Apr 1):2 

Fujitsu Ltd. 
in DRAM joint venture with Hyundai, ICEE-EU-DP 

(Oct 1):12 
UK DRAM production boosted, ICEE-EU-DP 

Qui 1):15 
Fujitsu Microelectronics 

research and development staff cut back, ICEE-EU-DP 
(Feb 1):16 

General Electric Co. (GEC) 
British Aerospace merger talks terminated, ICEE-

EU-DP (Jul 1):14 
withdrew bid for Ferranti, ICEE-EU-DP (Dec 1):13 

Genus Inc. 
ion implantation system order received from CNET/ 

STM Common R&D Centre, ICEE-EU-DP (Oct 1):15 
Germany 

Ministry for Research and Development, JESSI pro
gram support to end, ICEE-EU-DP (Feb 1):16 

Robert Bosch GmbH semiconductor factory, ICEE-
EU-DP (Feb 1):15 

semiconductor market, April 1993, ICEE-EU-DP 
(Apr 1):2 

Goldstar Electronics Co. Ltd. 
DRAM 16M agreement with Hitachi, ICEE-EU-DP 

(Oct 1):13 
Korean DRAM dumping duties and, ICEE-EU-DP 

(Apr 1):12 
GPS. See GEC-Plessey Semiconductors (GPS) 
Groupe Bull 

licensing contracts for IC card-reader patents, ICEE-
EU-DP (Mar 1):16 

See also Bull Computers 

i 

H 
HD-DIVINE 

digiteJ widescreen high-definition TV system 
implementation, ICEE-EU-DP (Sep 1):12 

HDTV. See High-definition television (HDTV) 
High-definition television (HDTV) 

EC cmd 
agreement, ICEE-EU-DP (Jun 1):10 
proposals, ICEE-EU-DP (Apr 1):14 

EC standard, ICEE-EU-DP (Jan 1):11 
U.S. standard, ICEE-EU-DP (Feb 1):17 

Hitachi Ltd. 
DRAM 16M agreement with Goldstar, ICEE-EU-DP 

(Oct 1):13 
terabit chip, ICEE-EU-DP (Feb 1):14 

Hutchinson Whampoa 
plans to close UK "Rabbit" telepoint service 

announced, ICEE-EU-DP (Nov 1):13 
Hyundai Electronics Co. Ltd. 

Fujitsu DRAM joint venture, ICEE-EU-DP (Oct 1):12 
Korean DRAM dumping duties and, ICEE-EU-DP 

(Apr 1):12 

i 

Gateway 2000 
European PC operation established, ICEE-EU-DP 

(Oct 1):13 
GATT. See General Agreement on Tariffs and Trade 
GEC. See General Electric Co. (GEC) 
GEC-Marconi Materials Technology Ltd. 

United Kingdom investment, ICEE-EU-DP (fan 1):13 
GEC-Plessey Semiconductors (GPS) 

Coimer Periphercds contract, ICEE-EU-DP (Mar 1):15 
new boss, June 1993, ICEE-EU-DP Qun 1):9 

General Agreement on Tariffs and Trade (GATT) 
China's entrance into, ICEE-EU-DP (Mar 1):11 

IBM Corp. 
DRAM 64M samples provided, ICEE-EU-DP 

(Oct 1):13 
Technology Products Group (TPG), to sell to mer

chants in Europe, ICEE-EU-DP (Mar 1):17 
IBM Havant (UK) 

Zytek Automotive alliance, ICEE-EU-DP (Nov 1):14 
IBM Microelectronics 

European distributors signed, ICEE-EU-DP (Oct 1):14 
ICL (company) 

financial results, 1992, ICEE-EU-DP (Apr 1):14 i 
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• 
IFA'93. See International Funkausstellung Berlin 1993 

(IFA'93) 
Image Systems Corp. (ISC) 

Demand Technologies joint venture with, ICEE-EU-DP 
Gun 1):12 

Intel Corp. 
386 processors, pricing trends, ICEE-EU-DP (Dec 1):6 
Advanced Micro Devices litigation writh, ICEE-EU-DP 

(Apr 1):7 
leading European semiconductor supplier, 1993, ICEE-

EU-DP (Dec 1):11 
market share (1992), ICEE-EU-DP Qan 1):9 

International Fimkausstellung Berlin 1993 (IFA'93) 
show highlights, ICEE-EU-DP (Sep 1):11 

International Trade Commission (ITC) 
Korean DRAM dumping duties, March 1993, ICEE-

EU-DP (Apr 1):12 
ISC. See Image Systems Corp. (ISC) 
Italy 

semiconductor market, April 1993, ICEE-EU-DP 
(Apr 1):1 

rrC. See International Trade Commission (ITC) 
ITT of U.S. 

restructuring, ICEE-EU-DP 0un l):8 

Joint ventvures and agreements (continued) 
Kalok Corp. and DZU, ICEE-EU-DP (Feb 1):17 
Matra-Hachette and British Aerospace, ICEE-EU-DP 

(May 1):12 
Matsushita, Philips, and Sony, ICEE-EU-DP (Feb 1):16 
Mitsubishi and SGS-Thomson, ICEE-EU-DP (May 1):8 
Olivetti and 

Digicom Systems, ICEE-EU-DP Qun 1):12 
EG iNc , ICEE-EU-DP (Feb 1):14 

Philips and, Sony and Matsushita, ICEE-EU-DP 
(Feb 1):16 

Samsung and Texas Instruments, ICEE-EU-DP 
Qan 1):11 

Sega Enterprises and W Industries, ICEE-EU-DP 
(Aug 1):15 

SGS-Thomson and Mitsubishi, ICEE-EU-DP (May 1):8 
Sharp Electronics and ARM, ICEE-EU-DP (Mar 1):15 
Siemens and Apple, ICEE-EU-DP (Mar 1):15 
Sony and Philips and Matsushita, ICEE-EU-DP 

(Feb 1):16 
Tandon Computers and Aquarius Systems, ICEE-

EU-DP (Apr 1):15 
Texas Instruments and Samsung, ICEE-EU-DP 

Gan 1):11 

• 

Japan 
car imports to EC, ICEE-EU-DP (Feb 1):18 
EC DRAM agreement with, ICEE-EU-DP (Feb 1):12 

JESSI program 
Germany to end support, ICEE-EU-DP (Feb 1):16 

Joint ventures and agreements 
AEG and Electrolux, ICEE-EU-DP Qui 1):15 
Aerospatiale and Deutsche Aerospace, ICEE-EU-DP 

Gun 1):9 
Apple and Siemens, ICEE-EU-DP (Mar 1):15 
Aquarius Systems and Tandon Computers, ICEE-

EU-DP (Apr 1):15 
ARM and Sharp Electronics, ICEE-EU-DP (Mar 1):15 
Aura Associates and DZU AD, ICEE-EU-DP 

(Feb 1):18 
British Aerospace and Matra-Hachette, ICEE-EU-DP 

(May 1):12 
Conner Peripherals and GPS, ICEE-EU-DP (Mar 1):15 
Cordata and Elonex, ICEE-EU-DP (Apr 1):15 
Demand Technologies and Image Systems, ICEE-

EU-DP Gun 1):12 
Deutsche Aerospace and Aerospatiale, ICEE-EU-DP 

Gun 1):9 
Digicom Systems and Olivetti, ICEE-EU-DP Gun 1):12 
DZU AD and 

Aura Associates, ICEE-EU-DP (Feb 1):18 
Kalok Corp., ICEE-EU-DP (Feb 1):17 

Electrolux and AEG, ICEE-EU-DP Qui 1):15 
Elonex and Cordata, ICEE-EU-DP (Apr 1):15 
EG Inc. and Olivetti, ICEE-EU-DP (Feb 1):14 
Ericsson and Unimor, ICEE-EU-DP (Nov 1):17 
Fujitsu and Hyimdai, ICEE-EU-DP (Oct 1):12 
GPS and Conner Peripherals, ICEE-EU-DP (Mar 1):15 
Hitachi and Goldstar agreement, ICEE-EU-DP 

(Oct 1):13 
Image Systems and Demand Technologies, ICEE-

EU-DP Gun 1):12 

Kalok Corp. 
DZU AD agreement with, ICEE-EU-DP (Feb 1):17 

Korea 
DRAM dumping duties, March 1993, ICEE-EU-DP 

(Apr 1):12, 13 
EC DRAM agreement with, ICEE-EU-DP (Feb 1):12 
U.S. price-undertaking system, ICEE-EU-DP (Feb 1):13 

Litigation 
AMD and Intel, ICEE-EU-DP (Apr 1):7 

Logic market 
growth (1992), ICEE-EU-DP (Feb 1):6 
growth (1993), ICEE-EU-DP (Jul 1):7 
pricing and analysis 

Europe 
April 1993, ICEE-EU-DP (Apr 1):3 
August 1993, ICEE-EU-DP (Aug 1):7 
December 1993, ICEE-EU-DP (Dec 1):9 
February 1993, ICEE-EU-DP (Feb 1):8 
January 1993, ICEE-EU-DP Gan 1):6 
July 1993, ICEE-EU-DP Gnl 1):9 
June 1993, ICEE-EU-DP Gun 1):3 
March 1993, ICEE-EU-DP (Mar 1):7 
May 1993, ICEE-EU-DP (May 1):4 
November 1993, ICEE-EU-DP (Nov 1):7 
October 1993, ICEE-EU-DP (Oct 1):6 
September 1993, ICEE-EU-DP (Sep 1):6 
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M 
Mannesmarm AG 

posts first half 1993 loss, ICEE-EU-DP (Sep 1):14 
itm>Matra-Hachette 

British Aerospace agreement with, ICEE-EU-DP 
(May 1):12 

Matsushita Electronics Corp. 
Philips agreement with, ICEE-EU-DP (Feb 1):16 
Philips sells stake in, ICEE-EU-DP (Apr 1):10 
revenue, worldwide, 1992, ICEE-EU-DP (Apr 1):10 
sales, worldwide, 1992, ICEE-EU-DP (Apr 1):11 
Sony agreement with, ICEE-EU-DP (Feb 1):16 

MCCI. See Multimedia Communications Commimity of 
Interest (MCCI) 

Memory 
terabit chip, ICEE-EU-DP (Feb 1):15 

Memory market 
growth (1992), ICEE-EU-DP (Feb 1):6 
growth (1993), ICEE-EU-DP Qui 1):6 
pricing and analysis 

Europe 
April 1993, ICEE-EU-DP (Apr 1):5 
August 1993, ICEE-EU-DP (Aug 1):9 
December 1993, ICEE-EU-DP (Dec 1):9 
February 1993, ICEE-EU-DP (Feb 1):8 
January 1993, ICEE-EU-DP Qan 1):6 
July 1993, ICEE-EU-DP Ju l 1):9 
June 1993, ICEE-EU-DP Qun 1):3 
March 1993, ICEE-EU-DP (Mar 1):7 
May 1993, ICEE-EU-DP (May 1):6 
October 1993, ICEE-EU-DP (Oct 1):8 
September 1993, ICEE-EU-DP (Sep 1):6 

Mercury Communications 
One-2-C)ne launched in Greater London, ICEE-EU-DP 

(Sep 1):13 
Mergers and acquisitions 

American Microsystems Inc. acquires ZMD design 
center, ICEE-EU-DP Qui 1):15; ICEE-EU-DP 
(Aug 1):16 

.Amstrad acquires Dancall Radio, ICEE-EU-DP 
(Oct 1):13 

Dancall Radio acquired by Amstrad, ICEE-EU-DP 
(Oct 1):13 

Nokia of Finland acquired manufacturing joint ven
tures from Tandy, ICEE-EU-DP Qui 1):14 

Zetex acquires surface mount assembly plant, ICEE-
EU-DP (Aug 1):17 

ZMD design center acquired by .American 
Microsystems Inc., ICEE-EU-DP (Jul 1):15; ICEE-
EU-DP (Aug 1):16 

Microcomponents market 
growth (1992), ICEE-EU-DP (Feb 1):5, 6 
growth (1993), ICEE-EU-DP Qui 1):9 
pricing cind analysis 

Europe 
April 1993, ICEE-EU-DP (Apr 1):5 
August 1993, ICEE-EU-DP (Aug 1):7 
December 1993, ICEE-EU-DP (Dec 1):9 
February 1993, ICEE-EU-DP (Feb 1):8 
January 1993, ICEE-EU-DP Qan 1):6 
July 1993, ICEE-EU-DP Qui 1):9 
June 1993, ICEE-EU-DP Qun 1)3 
March 1993, ICEE-EU-DP (Mar 1):7 

Microcomponents market (continued) 
pricing and cuialysis (continued) 

Europe (continued) 
May 1993, ICEE-EU-DP (May 1):6 
November 1993, ICEE-EU-DP (Nov 1):7 
October 1993, ICEE-EU-DP (Oct 1):8 
September 1993, ICEE-EU-DP (Sep 1):6 

Micron Technology Inc. 
Korean DRAM dumping duties and, ICEE-EU-DP 

(Apr 1):12 
Mitsubishi Electric Corp. 

revenue, worldwide, 1992, ICEE-EU-DP (May 1):10 
sales, by region, worldwide (1992), ICEE-EU-DP 

(May 1):9 
SGS-Thomson agreement with, ICEE-EU-DP (May 1):8 
United Kingdom investment, ICEE-EU-DP Qan 1):13 

Mitsubishi Electric of Japan 
license agreement with TEMIC Telefunken Microelec

tronics of Germany, ICEE-EU-DP (Dec 1):13 
Mitsubishi International Corp. 

mainfremie market pullout, ICEE-EU-DP 0an 
Mobile commimications 

market forecast, 1993, ICEE-EU-DP Qui 1):8 
Modules market 

pricing and analysis 
April 1993, ICEE-EU-DP (Apr 1):6 
May 1993, ICEE-EU-DP (May 1):7 

Motorola Inc. 
market share (1992), ICEE-EU-DP Qan 1):9 
market share, semiconductors, Europe (1993), ICEE-

EU-DP (Dec 1):12 
Model 1500 steppers installed, ICEE-EU-DP Qun 1):10 
Newton Messaging Card unveiled, ICEE-EU-DP 

(Aug 1):17 
in senuconductor market, Europe, 1992, ICEE-EU-DP 

(May 1):1 
Multimedia Communications Community of Interest 

(MCCI) 
grouped formed, ICEE-EU-DP (Aug 1):16 

I 

1):12 

N 
National Semiconductor Corp. 

Toshiba agreement with, ICEE-EU-DP (Jan 1):11 
NEC Corp. 

to assemble 4M DRAM in China, ICEE-EU-DP 
Qun 1):6 

Newly industrialized economies (NIE) 
China and, ICEE-EU-DP (Mar 1):11 

New York Stock Exchange (NYSE) 
lists Daimler-Benz, ICEE-EU-DP (Aug 1):16 

NIE. See Newly industrialized economies (NIE) 
Nippon Kayaku 

epoxy resin supplier, ICEE-EU-DP (Aug 1):12 
Nokia (compemy) 

HD-DIVINE receivers produced, ICEE-EU-DP 
(Sep 1):12 

mcmufactuiing joint ventures acquired from Tandy, 
ICEE-EU-DP gul 1):14 

strengthens mobUe phone business, ICEE-EU-DP 
Gul 1):14 
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Norway 
semiconductor market, April 1993, ICEE-EU-DP 

(Apr 1):1 
NYSE. See New York Stock Exchange (NYSE) 

Oki Electric 
printer production moved to Scotland, ICEE-EU-DP 

0ul l):14 
Olivetti 

PDA, ICEE-EU-DP (Mar 1):13 
Olivetti (company) 

bribe taking, ICEE-EU-DP (May 1):12 
Digicom Systems license, ICEE-EU-DP (Jun 1):12 
EG Inc. agreement with, ICEE-EU-DP (Feb 1):14 
financial results, 1992, ICEE-EU-DP (Apr 1):13 
investment in EG Inc., ICEE-EU-DP (Mar 1):13 
personal communicators, move into, ICEE-EU-DP 

(Feb 1):14 
seeks capiteil increase, ICEE-EU-DP (Mar 1):14 

Optoelectronics market 
growth (1992), ICEE-EU-DP (Feb 1):6 
growth (1993), ICEE-EU-DP Qui 1):7 

Philips (company) 
displayed DDC system at IFA'93, ICEE-EU-DP 

(Sep 1):13 
displayed PALplus at IFA'93, ICEE-EU-DP (Sep 1):11 
displayed Voice Commander at IFA'93, ICEE-EU-DP 

(Sep 1):12 
market share, semiconductors, Europe (1993), ICEE-

EU-DP (Dec 1):12 
Matsushita agreement with, ICEE-EU-DP (Feb 1):16 
Sony agreement with, ICEE-EU-DP (Feb 1):16 

Philips Consumer Electronics 
announces TV decoder for VGD, ICEE-EU-DP 

(Sep 1):15 
TV plant closures, ICEE-EU-DP (Nov 1):17 

Philips Electronics 
financial results 

1992, ICEE-EU-DP (Mar 1):16 
1993(Q1), ICEE-EU-DP (May 1):13 

profits, ICEE-EU-DP (Aug 1):14 
January-June 1993, ICEE-EU-DP (Aug 1):15 

revenue, worldwide, 1992, ICEE-EU-DP (Apr 1):10 
sales, worldwide, 1992, ICEE-EU-DP (Apr 1):11 
sells stake in Matsushita, ICEE-EU-DP (Apr 1):10 

Philips Semiconductors 
extension to 8-bit microcontroller family announced, 

ICEE-EU-DP (Nov 1):16 

Pace Micro Technology 
Shipley plant investment, ICEE-EU-DP (Apr 1):16 

Packard BeU (company) 
Zenith Data Systems aUiemce with, ICEE-EU-DP 

Oun 1):11 
PC Warehouse 

reward offered for stolen 486SX and DRAM chips, 
ICEE-EU-DP (Sep 1):13 

PDAs. See Personal digital assistants (PD.As) 
Personal computers (PCs) 

386 products, pricing trends, ICEE-EU-DP (Dec 1):6 
and DRAM 4M pricing trends, ICEE-EU-DP (Nov 1):6 
Europeem Commission discLisses power consumption 

guidelines, ICEE-EU-DP Qui 1):14 
manufacturing issues, ICEE-EU-DP (Oct 1):11 
market forecast, ICEE-EU-DP (Oct 1):10 

1993, ICEE-EU-DP Qui 1):7 
semiconductor demand and, ICEE-EU-DP (Feb 1):7 
semiconductor opportunities, ICEE-EU-DP (Oct 1):11 

Personal digital assistants (PDAs) 
Amstrad PDA600, ICEE-EU-DP (Mar 1):14 
Apple/Siemens NotePhone, introduction of, ICEE-

EU-DP (Apr 1):16 
Eden PaperTalk, ICEE-EU-DP (Apr 1):17 
Eden PenTel, ICEE-EU-DP (Apr 1):17 
Motorola unveils Newton Messaging Card, ICEE-

EU-DP (Aug 1):17 
Newton MessagePad 

Apple Computer displays at IFA'93, ICEE-EU-DP 
(Sep 1):14 

Apple Computer launches, ICEE-EU-DP (Aug 1):17 
Olivetti enters market, ICEE-EU-DP (Mar 1):13 

t 

Rank Xerox Ltd. 
European research center, ICEE-EU-DP ([an 1):14 

Robert Bosch GmbH 
semiconductor factory in Germany, ICEE-EU-DP 

(Feb 1):15 

Samsung 
Bio TV, ICEE-EU-DP (Dec 1):15 

Samsung (company) 
market share, semiconductors, Europe (1993), ICEE-

EU-DP (Dec 1):12 
new TV product helps plants grow, ICEE-EU-DP 

(Dec 1):15 
Samsung Electronics Co. Ltd. 

Koreem DRAM dumping duties and, ICEE-EU-DP 
(Apr 1):12 

Texas Instruments agreement with, ICEE-EU-DP 
Oan 1):11 

Sanyo Electric Co. Ltd. 
SGS-Thomson alliance with, ICEE-EU-DP Qun 1):11 

Seagate Technology Co. 
and mixed signad IC technology from SGS-Thomson, 
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in semiconductor market, Europe, 1992, ICEE-EU-DP 

(May 1):3 
Thomson Corwumer Electronics 

may merge with Thomson-CSF, ICEE-EU-DP (ful 1):14 
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ICEE-EU-DP Oul 1):14 

Thomson SA 
asked to merge divisions, ICEE-EU-DP (Jul 1):14 
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liaison office in Moscow, ICEE-EU-DP (fan 1):14 
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staff cut back in, ICEE-EU-DP (Feb 1):16 
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United States 
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system, ICEE-EU-DP (Feb 1):13 

HDTV standard, ICEE-EU-DP (Feb 1):17 

Video cassette recorders 
digital, ICEE-EU-DP (Feb 1):16 
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to enter PC market, ICEE-EU-DP (May 1):12 

Virtual reality 
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ICEE-EU-DP (Aug 1):15 
VRAM market 
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manufacturing issues, ICEE-EU-DP (Oct 1):11 
market forecast, ICEE-EU-DP (Oct 1):10 
semiconductor opportunities, ICEE-EU-DP (Oct 1):11 
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Packard Bell alliance with, ICEE-EU-DP Qun 1):11 
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design center acquired by American Microsystems 

Inc., ICEE-EU-DP (ful 1):15; ICEE-EU-DP 
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Zetex 
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ZMD. See Zentrum Mikroelektronik Dresden (ZMD) 
Zytek Automotive 

IBM Havant (UK) alliance, ICEE-EU-DP (Nov 1):14 
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bipolar, Europe (1991-1992), SEMl-EU-MS 
(Oct 29):37 

Europe (1991-1992), SEMI-EU-MS (Oct 29):37 
MOS, Europe (1991-1992), SEMI-EU-MS 

(Oct 29):38 
revenue, by vendor 

bipolar, Europe (1991-1992), SEMI-EU-MS 
(Oct 29):36 

Europe (1991-1992), SEMI-EU-MS (Oct 29):35 
MOS, Europe (1991-1992), SEMI-EU-MS 

(Oct 29):36 
sales, by vendor 

bipolar, Europe (1991-1992), SEMI-EU-MS 
(Oct 29):37 

Europe (1991-1992), SEMI-EU-MS (Oct 29):37 
MOS, Europe (1991-1992), SEMI-EU-MS 

(Oct 29):38 
revenue 

Europe, by vendor 
1991-1992, SEMI-EU-MS (Oct 29):9 
1992, SEMI-EU-MS (Oct 29):7 

revenue classification, SEMI-EU-MS (Oct 29):2 
sales, Europe, by vendor, 1991-1992, SEMI-EU-MS 

(Oct 29):17 
segmentation, SEMI-EU-MS (Oct 29):1 
shipments model, SEMI-EU-MS (Oct 29):3 
supplier types, SEMI-EU-MS (Oct 29):3, 4 

Audio equipment 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):10 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):10 
Automotive applications 

market forecast, Germany, SAMM-EU-MS (Aug 20):2 
semiconductors, consumption, Europe, by coimtry 

(1988-1997), SAMM-EU-MS (Aug 20):18 

B 
Belgium. See Benelux 
Benelux 

semiconductors, consumption, by application, 
1988-1997, SAMM-EU-MS (Aug 20):5 

Body control equipment 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):12 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):12 

Canada 
semiconductors, economic assumptions, SCND-

WW-MS (Apr 26):7 
Cellular telephones 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):7 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):7 

Central office equipment 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):8 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):8 
Civil aerospace equipment 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):11 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):11 

Communications applications 
broadcast and studio equipment, defined, SAMM-

EU-MS (Mar 25):16 
defined, SEMI-EU-MS (Feb 1):25; SAMM-EU-MS 

(Mar 25):15 
Europe 

production forecast, SAMM-EU-MS (Mar 25):6 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):43, 45, 47 
revenue, by application market, 1986-1992, SAMM-

EU-MS (Mar 25):42, 44, 46 
market forecast, Germany, SAMM-EU-MS (Aug 20):1 
premise telecom equipment, defined, S.AMM-EU-MS 

(Mar 25):15 
production forecast 

by application market, Europe (1992-1997), SAMM-
EU-MS (Mar 25):43, 45, 47 

Europe, SAMM-EU-MS (Mar 25):6 
public telecom equipment, defined, SAMM-EU-MS 

(Mar 25):16 
radio equipment, defined, SAMM-EU-MS (Mar 25):16 
revenue, by application market, Europe (1986-1992), 

SAMM-EU-MS (Mar 25):42, 44, 46 
segmentation, SAMM-EU-MS (Mar 25):2 
semiconductors 

consumption 
Europe, by country (1988-1997), SAMM-EU-MS 

(Aug 20):14 
Europe, by vendor (1993), SAMM-EU-MS 

(Dec 10):17 
consumption forecast, SCND-WW-MS (Oct 18):10 

telecortununications equipment. See Public telecom 
equipment 

Computer systems 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):4 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):4 
Consumer applications 

appliances, defined, SAMM-EU-MS (Mar 25):17 
audio equipment, defined, S.AMM-EU-MS (Mar 25):16 
defined, SEMI-EU-MS (Feb 1):26; SAMM-EU-MS 

(Mar 25):16 

SEMI-EU-IX-9304 ©1994 Dataquest Europe Limited February 28,1994 



Semiconductors Europe 

Consumer applications (continued) 
Europe 

production forecast, SAMM-EU-MS (Mar 25):9 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):55, 57, 59 
revenue, by application market, 1986-1992, SAMM-

EU-MS (Mar 25)54, 56, 58 
personal electronics, defined, SAMM-EU-MS 

(Mar 25):16 
production forecast 

Europe, SAMM-EU-MS (Mar 25):9 
Europe, by application market, 1992-1997, SAMM-

EU-MS (Mar 25):55, 57, 59 
revenue, Europe, by application market, 1986-1992, 

SAMM-EU-MS (Mar 25):54, 56, 58 
segmentation, SAMM-EU-MS (Mar 25):2 
semiconductors 

consumption 
Europe, by country (1988-1997), SAMM-EU-MS 

(Aug 20):16 
Europe, by vendor (1993), SAMM-EU-MS 

(Dec 10):18 
consumption forecast, SCND-WW-MS (Oct 18):10 

video equipment, defined, SAMM-EU-MS (Mar 25):16 
Cordless telephony 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):7 

Data processing applications 
defined, SEMI-EU-MS (Feb 1):25 
semiconductors 

consumption, Evurope, by vendor (1993), S.AMM-
EU-MS (Dec 10):17 

consumption forecast, SCND-WW-MS (Oct 18):9 
See also Electronic data processing (EDP) 

Data storage devices 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):5 
production forecast, Europe, 1992-1997, S.AMM-EU-MS 

(Mar 25):5 
Desktop terminal equipment 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):7 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):7 

Dialog (compemy) 
added to European 1992 market share tables, SEMI-

EU-MS (May 28):2 
Discrete devices 

defined, SCND-WW-MS (Oct 18):4 
diode 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):38 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):38 
market shcu«, Europe, by vendor (1991-1992), 

SEMI-EU-MS (May 28):38 
product hierarchy, SEMI-EU-MS (May 28):49 
revenue, Europe, by vendor (1991-1992), SEMI-

EU-MS (May 28):38 

Discrete devices (continued) 
Europe 

market share, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):35 

revenue, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):35 

market forecast, SCND-WW-MS (Oct 18):17 
market share, by vendor, Europe, 1991-1992, SEMI-

EU-MS (May 28):35 
other discrete devices 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):40 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):40 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):40 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):40 
product hierarchy, SEMI-EU-MS (May 28):49 
revenue, by vendor, Europe, 1991-1992, SEMI-EU-MS 

(May 28):35 
th)rristor 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):39 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):39 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):39 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):39 
transistor 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):37 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):37 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):37 
product hierarchy, SEMI-EU-MS (May 28):49 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):37 
DRAM 

market forecast, SCND-WW-MS (Oct 18):11 
Driver information systems 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):12 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):12 

Dvm & Bradstreet 
GDP growth forecasts, 1993-1994, SCND-WW-MS 

(Oct 18):8 

EDA. See Electronic design automation (EDA) software 
EDP. See Electronic data processing (EDP) 
Electronic data processing (EDP) 

computer systems, defined, SAMM-EU-MS 
(Mar 25):15 

data storage devices, defined, S.AMM-EU-MS 
(Mar 25):15 

dedicated systems, defined, SAMM-EU-MS 
(Mar 25):15 
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Semiconductors Europe 

Electronic data processing (EDP) (continued) 
definitions, SAMM-EU-MS (Mar 25);15 
Europe 

production forecast, SAMM-EU-MS (Mar 25):3 
production forecast, by application market 

1986-1992, SAMM-EU-MS (Mar 25):39 
1992-1997, SAMM-EU-MS (Mar 25):35, 37 

revenue, by application market, 1986-1992, SAMM-
EU-MS (Mar 25):34, 36, 38 

input /output devices, defined, SAMM-EU-MS 
(Mar 25):15 

market status 
France, SAMM-EU-MS (Aug 20):2 
Germany, SAMM-EU-MS (Aug 20):1 
Italy, SAMM-EU-MS (Aug 20):2 
Nordic regions, SAMM-EU-MS (Aug 20):2 
United Kingdom and Ireland, SAMM-EU-MS 

(Aug 20):2 
production forecast 

Europe, SAMM-EU-MS (Mar 25):3 
Europe, by application market 

1986-1992, SAMM-EU-MS (Mar 25):39 
1992-1997, SAMM-EU-MS (Mar 25):35, 37 

revenue, Europe, by application market, 1986-1992, 
SAMM-EU-MS (Mar 25):34, 36, 38 

segmentation, SAMM-EU-MS (Mar 25):1 
semiconductors, consumption, Europe, by country 

(1988-1997), SAMM-EU-MS (Aug 20):13 
smart cards, defined, SAMM-EU-MS (Mar 25):15 
terminals, defined, SAMM-EU-MS (Mar 25):15 
See also Data processing applications 

Electronic design automation (EDA) software 
defined, SEMI-EU-MS (Feb 1):6 

Electronic equipment 
definitions 

line items, SAMM-EU-MS (Mar 25):17 
products, SAMM-EU-MS (Mar 25):15 
regions, SAMM-EU-MS (Mar 25):17 

Europe 
I / O ratios, 1986-1991, SAMM-EU-MS (Mar 25):26 
I / O ratios, forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):27 
production, 1986-1992, SAMM-EU-MS (Mar 25):1 
production forecast, 1993-1997, SAMM-EU-MS 

(Mar 25):1 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):23, 25, 31 
revenue, by application market, 1986-1992, S.AMM-

EU-MS (Mar 25):22, 24, 30 
semiconductors 

consumption, by application m£irket (1986-1992), 
SAMM-EU-MS (Mar 25):28 

consimiption forecast, by application market 
(1992-1997), SAMM-EU-MS (Mar 25):29 

market growth (1986-1997), SAMM-EU-MS 
(Mar 25):1 

I / O ratios, Europe, 1986-1991, SAMM-EU-MS 
(Mar 25):26 

I / O ratios, forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):27 

production, Europe, 1986-1992, SAMM-EU-MS 
(Mar 25):1 

production, by application 
European, by worldwide company, 1993, S.AMM-

EU-MS (Dec 10):9 

Electronic equipment (continued) 
production, by application (continued) 

Europe, by vendor, worldwide (1993), SAMM-
EU-MS (Dec 10):6 

production forecast 
data sources, SAMM-EU-MS (Mar 25):18 
economic assumptions, SAMM-EU-MS (Mar 25):3 
Europe, 1993-1997, SAMM-EU-MS (Mar 25):1 
Europe, by application market, 1992-1997, SAMM-

EU-MS (Mar 25):23, 25, 31 
forecast assumptions, SAMM-EU-MS (Mar 25) :2 
forecast methodology, SAMM-EU-MS (Mar 25):18 

revenue, Europe, by application market, 1986-1992, 
SAMM-EU-MS (Mar 25):22, 24, 30 

segmentation, SAMM-EU-MS (Mar 25):1; SAMM-
EU-MS (Dec 10):2 

semiconductors 
consumption, Europe, by application market 

(1986-1992), SAMM-EU-MS (Mar 25):28 
consumption forecast, SCND-WW-MS (Oct 18):9 

Europe, by application market (1992-1997), 
SAMM-EU-MS (Mar 25):29 

Europe, 1986-1997, SAMM-EU-MS (Mar 25):1 
See also Electronic data processing (EDP) 

EM Microelectronics Marin (company) 
added to European 1992 market share tables, SEMI-

EU-MS (May 28):2 
Energy management systems 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):8 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):8 

Entertainment systems 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):12 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):12 
Europe 

analog ICs 
hybrid 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):34 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):34 

linear 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):32 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):32 
market share, by vendor, 1991-1992, SEMI-EU-MS 

(May 28):28 
mixed-signal 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):33 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):33 

monolithic, revenue, by vendor (1991-1992), SEMI-
EU-MS (May 28):30 

revenue, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):28 

appliances, production forecast, 1992-1997, S.AMM-
EU-MS (Mar 25):10 
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Semiconductors Europe 

Europe (continued) 
ASICs 

bipolar 
market share, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):19 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):11 
sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):19 
CBICs 

linear, revenue, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):41 

market share, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):42 

mixed signal, market share, by vendor 
(1991-1992), SEMI-EU-MS (Oct 29):44 

mixed signal, revenue, by vendor (1991-1992), 
SEMI-EU-MS (Oct 29):41 

mixed signal, sales, by vendor (1991-1992), 
SEMI-EU-MS (Oct 29):44 

MOS, market share, by vendor (1991-1992), 
SEMI-EU-MS (Oct 29):43 

MOS, revenue, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):40 

MOS, sales, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):43 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):39 

sales, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):42 

custom 
bipolar, market share, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):49 
bipolar, revenue, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):46 
bipolar, sales, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):49 
market share, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):48 
MOS, market share, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):50 
MOS, revenue, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):47 
MOS, sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):50 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):45 
sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):48 
digital 

market share, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):22 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):14 

sales, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):22 

gate arrays 
bipolar, market sheire, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):31 
bipolar, revenue, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):26 
bipolar, sales, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):31 
digital, market share, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):33 

Europe (continued) 
ASICs (continued) 

gate arrays (continued) 
digital, revenue, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):28 
digital, sales, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):33 
linear, market s h ^ e , by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):34 
linear, revenue, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):29 
linear, sales, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):34 
market share, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):30 
mixed signal, market sheure, by vendor 

(1991-1992), SEMI-EU-MS (Oct 29):34 
mixed signal, revenue, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):29 
mixed signal, sedes, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):34 
MOS, market share, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):32 
MOS, revenue, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):27 
MOS, sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):32 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):25 
sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):30 
linear 

market share, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):24 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):16 

sales, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):24 

market share, 1992, SEMI-EU-MS (Oct 29):1 
market share, by vendor, 1991-1992, SEMI-EU-MS 

(Oct 29):17 
mixed signal 

market share, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):24 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):16 

sales, by vendor (1991-1992), SEMI-EU-MS 
(Oct 29):24 

MOS 
market share, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):20 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):12 
sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):20 
PLDs 

bipolar, market share, by vendor (1991-1992), 
SEMI-EU-MS (Oct 29):37 

bipolar, revenue, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):36 

bipolar, sales, by vendor (1991-1992), SEMI-
EU-MS (Oct 29):37 
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Europe (continued) 
ASICs (continued) 

PLDs (continued) 
market share, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):37 
MOS, market share, by vendor (1991-1992), 

SEMI-EU-MS (Oct 29):38 
MOS, revenue, by vendor (1991-1992), SEMI-

EU-MS (Oct 29):36 
MOS, sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):38 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):35 
sales, by vendor (1991-1992), SEMI-EU-MS 

(Oct 29):37 
revenue, by vendor 

1991-1992, SEMI-EU-MS (Oct 29):9 
1992, SEMI-EU-MS (Oct 29):7 

sales, by vendor, 1991-1992, SEMI-EU-MS 
(Oct 29):17 

audio equipment, production foreccist, 1992-1997, 
SAMM-EU-MS (Mar 25):10 

automotive applications, semiconductors, consump
tion, by country (1988-1997), SAMM-EU-MS 
(Aug 20):18 

body control systems, production forecast, 1992-1997, 
SAIVIM-EU-MS (Mar 25):12 

cellular telephones, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):7 

central office equipment, production forecast, 
1992-1997, SAMM-EU-MS (Mar 25):8 

civil aerospace equipment, production forecast, 
1992-1997, SAMM-EU-MS (Mar 25):11 

communications applications 
production forecast, SAMM-EU-MS (Mar 25):6 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):43, 45, 47 
revenue, by application mau-ket, 1986-1992, S.AMM-

EU-MS (Mar 25):42, 44, 46 
semiconductors 

consumption, by country (1988-1997), SAMM-
EU-MS (Aug 20):14 

consumption, by vendor (1993), SAMM-EU-MS 
(Dec 10):17 

computer systems, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):4 

consumer applications 
production forecast, SAMM-EU-MS (Mar 25):9 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):55, 57, 59 
revenue, by application maihet, 1986-1992, SAMM-

EU-MS (Mar 25):54, 56, 58 
semiconductors 

consumption, by counby (1988-1997), SAMM-
EU-MS (Aug 20):16 

consumption, by vendor (1993), SAMM-EU-MS 
(Dec 10):18 

cordless telephones, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):7 

data processing applications, semiconductors, con
sumption, by vendor (1993), SAMM-EU-MS 
(Dec 10):17 

data storage devices, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):5 

desktop terminal equipment, production forecast, 
1992-1997, SAMM-EU-MS (Mar 25):7 

Europe (continued) 
discrete devices 

diode 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):38 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):38 
market share, by vendor, 1991-1992, SEMI-EU-MS 

(May 28):35 
other discrete devices 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):40 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):40 

revenue, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):35 

thyristor 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):39 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):39 
transistor 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):37 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):37 

driver information systems, production forecast, 
1992-1997, SAMM-EU-MS (Mar 25):12 

electroruc data processing (EDP) 
production forecast, SAMM-EU-MS (Mar 25):3 
production forecast, by application market 

1986-1992, SAMM-EU-MS (Mar 25):39 
1992-1997, SAMM-EU-MS (Mar 25):35, 37 

revenue, by application market, 1986-1992, SAMM-
EU-MS (Mar 25):34, 36, 38 

semiconductors, consumption, by country 
(1988-1997), SAMM-EU-MS (Aug 20):13 

electronic equipment 
I / O ratios, 1986-1991, SAMM-EU-MS (Mar 25):26 
I / O ratios, forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):27 
production, 1986-1992, SAMM-EU-MS (Mar 25):1 
production, by vendor, worldwide (1993), SAMM-

EU-MS (Dec 10):6 
production, by worldwide company, 1993, SAMM-

EU-MS (Dec 10):9 
production forecast, 1993-1997, SAMM-EU-MS 

(Mar 25):1 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):23, 25, 31 
revenue, by application market, 1986-1992, SAMM-

EU-MS (Mar 25):22, 24, 30 
semiconductors 

consumption, by application market (1986-1992), 
SAMM-EU-MS (Mar 25):28 

consumption forecast, by application market 
(1992-1997), SAMM-EU-MS (Mar 25):29 

entertainment systerr«, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):12 

exchange rates 
1988-1992, SEMI-EU-MS (Oct 29):5 
1991-1992, SAMM-EU-MS (Dec 10):4 

geographic region defined, SEMI-EU-MS (Feb 1):23; 
SCND-WW-MS (Oct 18):4 
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Europe (continued) 
industrial applications 

production forecast, SAMM-EU-MS (Mar 25):8 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):50, 51 
revenue, by application market, 1986-1992, SAMM-

EU-MS (Mar 25):50, 51 
semiconductors 

consumption, by country (1988-1997), SAMM-
EU-MS (Aug 20):15 

consumption, by vendor (1993), SAMM-EU-MS 
(Dec 10):18 

integrated circuits 
BiCMOS digital 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):23 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):23 

bipolcir digital 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):12 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):12 
bipolar logic 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):17 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):17 

bipolar memory 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):15 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):15 
bipolcu: microcomponents 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):16 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):16 

CMOS digital 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):21 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):21 
ECL bipolar digital 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):14 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):14 

market share, by vendor, worldwide (1991-1992), 
SEMI-EU-MS (May 28):10 

MOS digital 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):18 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):18 
MOS logic 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):26 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):26 

MOS memory 
market forecast, SCND-WW-MS (Oct 18):13 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):24 

Europe (continued) 
integrated circuits (continued) 

MOS memory (continued) 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):24 
MOS microcomponents 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):25 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):25 

NMOS digital 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):20 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):20 
revenue, by vendor, worldwide (1991-1992), SEMI-

EU-MS (May 28):10 
l i t bipolar digital 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):13 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):13 

mainframes, production forecast, 1992-1997, SAMM-
EU-MS (Mar 25):4 

manufacturing systems and instruments, production 
forecast, 1992-1997, SAMM-EU-MS (Mar 25):9 

market forecast, semiconductors, SAMM-EU-MS 
(Aug 20):1 

memory devices, market growth, SEMI-EU-MS 
(May 28):2 

microcomponents, market forecast, SCND-WW-MS 
(Oct 18):16 

military/aerospace applications, semiconductors, con
sumption, by vendor (1993), SAMM-EU-MS 
(Dec 10):19 

military/civil aerospace applications 
production forecast, SAMM-EU-MS (Mar 25):11 
production forecast, by application meirket, 

1992-1997, SAMM-EU-MS (Mar 25):63, 65, 67 
revenue, by application market, 1986-1992, SAMM-

EU-MS (Mar 25):62, 64, 66 
semiconductors, consumption, by country 

(1988-1997), SAMM-EU-MS (Aug 20):17 
military equipment, production forecast, 1992-1997, 

SAMM-EU-MS (Mar 25):11 
office equipment, production forecast, 1992-1997, 

SAMM-EU-MS (Mar 25):6 
optoelectronic devices 

market share, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):41 

revenue, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):41 

PBX/key telephone systems, production forecast, 
1992-1997, SAMM-EU-MS (Mar 25):6 

PCs, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):4 

persorwl electronics, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):10 

power train systems, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):12 

premise telecom equipment, production forecast, 
1992-1997, SAMM-EU-MS (Mar 25):6 
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Semiconductors Europe 

Europe (continued) 
public telecom equipment, production forecast, 

1992-1997, SAMM-EU-MS (Mar 25):7 
regions defined, SAMM-EU-MS (Mar 25):17; SEMI-

EU-MS (May 28):51 
robot systems, production forecast, 1992-1997, SAMM-

EU-MS (Mar 25):9 
safety and convenience systems, production forecast, 

1992-1997, SAMM-EU-MS (Mar 25):13 
semiconductors 

consumption, by application, SAMM-EU-MS 
(Aug 20):1 
1988-1997, SAMM-EU-MS (Aug 20):4 
worldwide (1993), SAMM-EU-MS (Dec 10):15 

consumption, by country, 1988-1997, SAMM-EU-MS 
(Aug 20):12 

consumption, by vendor, wrorldw^ide (1993), 
SAMM-EU-MS (Dec 10):7, 8 

consumption, by worldwide company, 1993, 
SAMM-EU-MS (Dec 10):11, 13 

consumption, electronic equipment, 1986-1992, 
SAMM-EU-MS (Mar 25):28 

consumption forecast, SCND-WW-MS (Oct 18):7 
industry assumptions, SCND-WW-MS (Apr 26):6 
manufacturing locations, S.AMM-EU-MS (Dec 10):1 
manufacturing locations, by vendor, 1993, SAMM-

EU-MS (Dec 10):21 
market growth, SEMI-EU-MS (May 28):1 
market growth, by vendor base region, 1977-1992, 

SEMI-EU-MS (May 28):4 
market share, 1992, SEMI-EU-MS (May 28):1 
market share, by vendor, worldwide (1991-1992), 

SEMI-EU-MS (May 28):7, 8 
market shcu-e, by vendor base region, 1977-1992, 

SEMI-EU-MS (May 28):1, 4 
revenue 

1988-1992, SCND-WW-MS (Apr 26):25, 27, 29, 
31; SCND-WW-MS (Oct 18):27, 29 

1993-1997, SCND-WW-MS (Oct 18):27, 29 
revenue, by vendor, worldwide (1991-1992), SEMI-

EU-MS (May 28):7, 8 
revenue, by vendor base region, 1977-1992, SEMI-

EU-MS (May 28):4 
revenue forecast, 1993-1997, SCND-WW-MS 

(Apr 26):26, 28, 30, 32 
revenue growth 

1988-1992, SCND-V\m^-MS (Oct 18):28, 30 
1993-1997, SCND-WW-MS (Oct 18):28, 30 

spend analysis, 1993, SAMM-EU-MS (Dec 10):1 
total available market share, by product 

1991-1992, SEMI-EU-MS (May 28):6 
1992, SEMI-EU-MS (May 28):5 

total available meirket share, by vendor base 
region, 1992, SEMI-EU-MS (May 28):5 

vendors surveyed, 1993, SEMI-EU-MS (May 28):44 
semiconductor vendors surveyed, meurket share sur

vey (1993), SEMI-EU-MS (Feb 1):4 
smctrt cards, production forecast, 1992-1997, SAMM-

EU-MS (Mar 25):5 
transmission equipment, production forecast, 

1992-1997, SAMM-EU-MS (Mar 25):8 
transportation applications 

production forecast, SAMM-EU-MS (Mar 25):11 

Europe (continued) 
transportation applications (continued) 

production forecast, by application market, 
1992-1997, SAMM-EU-MS (Mar 25):70, 71, 72 

revenue, by application market, 1986-1992, S.AMM-
EU-MS (Mar 25):70, 71, 72 

semiconductors, consumption, by vendor (1993), 
SAMM-EU-MS (Dec 10):19 

video equipment, production forecast, 1992-1997, 
SAMM-EU-MS (Mar 25):10 

video teleconferencing equipment, production forecast, 
1992-1997, SAMM-EU-MS (Mar 25):7 

wafer fabrication facilities 
database, SEMI-EU-MS (Nov 15):1 
existing fab lines, by vendor, SEMI-EU-MS 

(Nov 15):7 
planned facilities, by vendor, 1994-1996, SEMI-

EU-MS (Nov 15):12 
workstations, production forecast, 1992-1997, SAMM-

EU-MS (Mar 25):5 
Exchange rates 

1991-1992, SEMI-EU-MS (Feb 1):7; SAMM-EU-MS 
(Mar 25):14; SEMI-EU-MS (May 28):53 

1992-1997, SCND-WW-MS (Oct 18):18 
1992, SCND-WW-MS (Apr 26):8 
calculation methods, SCND-WW-MS (Apr 26):1 
Europe 

1988-1992, SEMI-EU-MS (Oct 29):5 
1991-1992, SAMM-EU-MS (Dec 10):4 

semiconductors, consumption foreccist, SCND-WW-MS 
(Oct 18):1 

France 
economic status, SAMM-EU-MS (Mar 25):3 
semiconductors 

consumption, by application, 1988-1997, SAMM-
EU-MS (Aug 20):6 

economic assumptions, SCND-WW-MS (Apr 26):8 
industry assumptions, SCND-WW-MS (Apr 26):7 
market forecast, SAMM-EU-MS (Aug 20):2 

Germany 
economic status, SAMM-EU-MS (Mar 25):3 
semiconductors 

consumption, by application, 1988-1997, SAMM-
EU-MS (Aug 20):7 

economic assumptions, SCND-WW-MS (Apr 26):8 
industiy assumptions, SCND-WW-MS (Apr 26):7 
market forecast, SAMM-EU-MS (Aug 20):1 

Group of Seven (G7) countries 
economic forecast, 1993-1994, SCND-WW-MS 

(Oct 18):8 
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10 Semiconductors Europe 

Industrial applications 
defined, SEMI-EU-MS (Feb 1):26; SAMM-EU-MS 

(Mar 25):16 
Europe 

production forecast, SAMM-EU-MS (Mar 25):8 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):50, 51 
revenue, by application market, 1986-1992, SAMM-

EU-MS (Mar 25):50, 51 
manufacturing systems and instruments, defined, 

SAMM-EU-MS (Mar 25):16 
medical equipment, defined, SAMM-EU-MS 

(Mar 25):16 
other industrial equipment, defined, SAMM-EU-MS 

(Mar 25):16 
production forecast 

Europe, SAMM-EU-MS (Mar 25):8 
Europe, by application market, 1992-1997, SAMM-

EU-MS (Mar 25):50, 51 
revenue, Europe, by application market, 1986-1992, 

SAMM-EU-MS (Mar 25):50, 51 
robots, defined, SAMM-EU-MS (Mar 25):16 
security/energy management systems, defined, 

SAMM-EU-MS (Mar 25):16 
segmentation, SAMM-EU-MS (Mar 25):2 
semiconductors 

consumption 
Europe, by country (1988-1997), SAMM-EU-MS 

(Aug 20):15 
Europe, by vendor (1993), SAMM-EU-MS 

(Dec 10):18 
consumption forecast, SCND-WW-MS (Oct 18):10 

Integrated circuits (ICs) 
BiCMOS digital 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):23 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):23 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):23 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):23 
bipolar digital 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):12 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):12 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):12 
product hierarchy, SEMI-EU-MS (May 28):47 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):12 
bipolar logic 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):17 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):17 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):17 

Integrated circuits (ICs) (continued) 
bipolar logic (continued) 

revenue, by vendor, Europe (1991-1992), SEMI-
EU-MS (May 28):17 

bipolar memory 
Europe 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):15 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):15 

market share, by vendor, Europe (1991-1992), 
SEMI-EU-MS (May 28):15 

revenue, by vendor, Europe (1991-1992), SEMI-
EU-MS (May 28):15 

bipolar microcomponents 
Europe 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):16 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):16 

market share, by vendor, Europe (1991-1992), 
SEMI-EU-MS (May 28):16 

revenue, by vendor, Europe (1991-1992), SEMI-
EU-MS (May 28):16 

CMOS digital 
Europe 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):21 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):21 

metrket share, by vendor, Europe (1991-1992), 
SEMI-EU-MS (May 28):21 

revenue, by vendor, Europe (1991-1992), SEMI-
EU-MS (May 28):21 

defined, SCND-WW-MS (Oct 18):2 
ECL bipolar digital 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):14 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):14 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):14 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):14 
Evurope 

market share, by vendor, worldwide (1991-1992), 
SEMI-EU-MS (May 28):10 

revenue, by vendor, worldwide (1991-1992), SEMI-
EU-MS (May 28):10 

market share, Europe, by vendor, worldwide 
(1991-1992), SEMI-EU-MS (May 28):10 

MOS digital 
Europe 

market share, by vendor (1991-1992), SEMI-
EU-MS (May 28):18 

revenue, by vendor (1991-1992), SEMI-EU-MS 
(May 28):18 

market share, by vendor, Europe (1991-1992), 
SEMI-EU-MS (May 28):18 

product hierarchy, SEMI-EU-MS (May 28):47 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):18 
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Integrated circuits (ICs) (continued) 
MOS logic 

Europe 
market share, by vendor (1991-1992), SEMI-

t EU-MS (May 28):26 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):26 
market forecast, SCND-WW-MS (Oct 18):16 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):26 
product hierarchy, SEMI-EU-MS (May 28):48 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):26 
MOS memory 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):24 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):24 
market forecast, SCND-WW-MS (Oct 18):11 

Asia/Pacific-ROW, SCND-WW-MS (Oct 18):14 
Europe, SCND-WW-MS (Oct 18):13 
Japan, SCND-WW-MS (Oct 18):13 
North America, SCND-WW-MS (Oct 18):13 

market share, by vendor, Europe (1991-1992), 
SEMI-EU-MS (May 28):24 

product hierarchy, SEMI-EU-MS (May 28):48 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):24 
MOS microcomponents 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):25 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):25 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):25 
product hierarchy, SEMI-EU-MS (May 28):48 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):25 
NMOS digital 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):20 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):20 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):20 
revenue, by vendor, Europe (1991-1992), SEMI-

EU-MS (May 28):20 
product hierarchy, SEMI-EU-MS (May 28):47 
revenue, by vendor, Europe, worldwide (1991-1992), 

SEMI-EU-MS (May 28):10 
TTL bipolar digital 

Europe 
market share, by vendor (1991-1992), SEMI-

EU-MS (May 28):13 
revenue, by vendor (1991-1992), SEMI-EU-MS 

(May 28):13 
market share, by vendor, Europe (1991-1992), 

SEMI-EU-MS (May 28):13 
revenue, by vendor, Europe (1991-1992), SEMI-

t EU-MS (May 28):13 
Intellectual property rights (IPR) 

defined, SEMI-EU-MS (Feb 1):6 

IPR. See Intellectual property rights (IPR) 
Ireland 

semiconductors 
consumption, by application, 1988-1997, SAMM-

EU-MS (Aug 20):10 
market forecast, SAMM-EU-MS (Aug 20):2 

Italy 
economic status, SAMM-EU-MS (Mar 25):3 
semiconductors 

consumption, by application, 1988-1997, SAMM-
EU-MS (Aug 20):8 

economic assumptions, SCND-WW-MS (Apr 26):8 
market forecast, SAMM-EU-MS (Aug 20):2 

Japan 
geographic region defined, SEMI-EU-MS (Feb 1):23; 

SEMI-EU-MS (May 28):51; SCND-WW-MS 
(Oct 18):4 

integrated circuits, MOS memory, market forecast, 
SCND-WW-MS (Oct 18):13 

microcomponents, market forecast, SCND-WW-MS 
(Oct 18):16 i 

semiconductors 
consumption forecast, SCND-WW-MS (Oct 18):6 
economic assumptions, SCND-WW-MS (Apr 26):8 
industry assumptions, SCND-WW-MS (Apr 26):6 
revenue 

1988-1992, SCND-WW-MS (Apr 26):17, 19, 21, 
23; SCND-WW-MS (Oct 18):23, 25 

1993-1997, SCND-WW-MS (Oct 18):23, 25 
revenue forecast, SCND-WW-MS (Apr 26):20 

1993-1997, SCND-WW-MS (Apr 26):18, 22, 24 
revenue growth 

1988-1992, SCND-WW-MS (Oct 18):24, 26 
1993-1997, SCND-WW-MS (Oct 18):24, 26 

vendors surveyed, 1993, SEMI-EU-MS (May 28):44 
semiconductor vendors surveyed, market share sur

vey (1993), SEMI-EU-MS (Feb 1):4 

Logic devices 
market forecast, SCND-WW-MS (Oct 18):10 

Luxembourg. See Benelux 

M 
Mainframes 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):4 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):4 

Manufacturing and instrumentation equipment 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):9 
Manufacturing systems and instruments 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):9 
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Memory devices 
Europe, market growth, SEMI-EU-MS (May 28):2 
market growth, Europe, SEMI-EU-MS (May 28) :2 

Microcomponents 
market forecast, SCND-WW-MS (Oct 18):14 

Asia/Pacific-ROW, SCND-WW-MS (Oct 18):16 
Europe, SCND-WW-MS (Oct 18):16 
Japan, SCND-WW-MS (Oct 18):16 
North America, SCND-WW-MS (Oct 18):16 

Microcontrollers (MCUs) 
market forecast, SCND-WW-MS (Oct 18):14 

Micronas (company) 
added to European 1992 market share tables, SEMI-

EU-MS (May 28):2 
Microperipherals (MPRs) 

market forecast, SCND-WW-MS (Oct 18):15 
Microprocessors (MPUs) 

market forecast, SCND-WW-MS (Oct 18):14 
Military/aerospace applications 

semiconductors, consumption, Europe, by vendor 
(1993), SAMM-EU-MS (Dec 10):19 

Military/civil aerospace applications 
defined, SEMI-EU-MS (Feb 1):27; SAMM-EU-MS 

(Mar 25):17 
Europe 

production forecast, SAMM-EU-MS (Mar 25):11 
production forecast, by application market, 

1992-1997, SAMM-EU-MS (Mar 25):63, 65, 67 
revenue, by application market, 1986-1992, SAMM-

EU-MS (Mar 25):62, 64, 66 
production forecast 

Europe, SAMM-EU-MS (Mar 25):11 
Europe, by application market, 1992-1997, SAMM-

EU-MS (Mar 25):63, 65, 67 
revenue, Europe, by application market, 1986-1992, 

SAMM-EU-MS (Mar 25):62, 64, 66 
segmentation, SAMM-EU-MS (Mar 25):2 
semiconductors 

consumption, Europe, by country (1988-1997), 
SAMM-EU-MS (Aug 20):17 

consumption forecast, SCND-WW-MS (Oct 18):10 
Military equipment 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):11 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):11 

North America (continued) 
integrated circuits (continued) 

MOS memory, market forecast, SCND-WW-MS 
(Oct 18):3 

microcomponents, market forecast, SCND-WW-MS 
(Oct 18):16 

semiconductors 
consumption forecast, SCND-WW-MS (Oct 18):6 
industry assumptions, SCND-WW-MS (Apr 26):6 
revenue 

1988-1992, SCND-WW-MS (Apr 26):13, 15; 
SCND-WW-MS (Oct 18):21 

1993-1997, SCND-WW-MS (Apr 26):14, 16; 
SCND-WW-MS (Oct 18):21 

revenue growth 
1988-1992, SCND-WW-MS (Oct 18):22 
1993-1997, SCND-WW-MS (Oct 18):22 

vendors surveyed, 1993, SEMI-EU-MS (Feb 1):3; 
SEMI-EU-MS (May 28):43 

NRE. See Nonrecurring engineering charges 

Office equipment 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):6 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):6 
Optoelectronic devices 

defined, SCND-WW-MS (Oct 18):4 
Europe 

market share, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):41 

revenue, by vendor, 1991-1992, SEMI-EU-MS 
(May 28):41 

market forecast, SCND-WW-MS (Oct 18):17 
market share, by vendor, Europe, 1991-1992, SEMI-

EU-MS (May 28):41 
product hierarchy, SEMI-EU-MS (May 28):49 
revenue, by vendor, Europe, 1991-1992, SEMI-EU-MS 

(May 28):41 

N 
Netherlands. See Benelux 
Nonrecurring engineering charges (NRE) 

defined, SEMI-EU-MS (Feb 1):6 
Nordic region 

semiconductors 
consumption, by application, 1988-1997, SAMM-

EU-MS (Aug 20):9 
market forecast, SAMM-EU-MS (Aug 20):2 

North America 
geographic region defined, SEMI-EU-MS (Feb 1):23; 

SEMI-EU-MS (May 28):51; SCND-WW-MS 
(Oct 18):4 

integrated circuits 
MOS logic, market forecast, SCND-WW-MS 

(Oct 18):17 

PBX/key telephone systems 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):6 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):6 
pDSPs. See Programmable digital signal processors 

(pDSPs) 
Personal computers (PCs) 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):4 

market forecast, Germany, SAMM-EU-MS (Aug 20):1 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):4 
semiconductors, consumption forecast, SCND-WW-MS 

(Oct 18):8 
Personal electronics 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):10 

February 28 ,1994 ©1994 Dataquest Europe Limited SEIWII-EU-IX-9304 



Personal electronics (continued) 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):10 
Philips (company) 

semiconductors, market share ranking, 1992, SEMI-
EU-MS (May 28):2 

Portugal 
economic status, SAMM-EU-MS (Mar 25):3 

Power train systems 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):12 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):12 
Premise telecom equipment 

Europe, production forecast, 1992-1997, SAMM-EU-MS 
(Mar 25):6 

production forecast, Europe, 1992-1997, SAMM-EU-MS 
(Mar 25):6 

Product segmentation 
definitions, SEMI-EU-MS (Feb 1):25 

Programmable digital signal processors (pDSPs) 
market forecast, SCND-WW-MS (Oct 18):16 

Public telecom equipment 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):7 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):7 
See also Central office equipment 

I 

Rest of Europe 
semiconductors, consumption, by application, 

1988-1997, SAMM-EU-MS (Aug 20):11 
Rest of World (ROW) 

geographic region defined, SEMI-EU-MS (Feb 1):23; 
SEMI-EU-MS (May 28):51; SCND-WW-MS 
(Oct 18):5 

Robot systems 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):9 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):9 

Safety and convenience systems 
Europe, production forecast, 1992-1997, SAMM-EU-MS 

(Mar 25):13 
production forecast, Europe, 1992-1997, SAMM-EU-MS 

(Mar 25):13 
Semiconductor industry 

market share, survey methodology, SEMI-EU-MS 
(Feb 1):1 

product hierarchy, SEMI-EU-MS (May 28):47 
sales definitions, SEMI-EU-MS (May 28):45 
vendors surveyed 

1993, SEMI-EU-MS (May 28):43 
market share survey (1993), SEMI-EU-MS (Feb 1):3 

Semiconductors 
Asia/Pacific, vendors surveyed, 1993, SEMI-EU-MS 

(May 28):44 
consumption 

communications applications, Europe, by vendor 
(1993), SAMM-EU-MS (Dec 10):17 

consumer applications, Europe, by vendor (1993), 
SAMM-EU-MS (Dec 10):18 

data processing applications, Europe, by vendor 
(1993), SAMM-EU-MS (Dec 10):17 

Europe, by country, 1988-1997, SAMM-EU-MS 
(Aug 20):12 

forecast methodology, SCND-WW-MS (Apr 26):1 
industrial applications, Europe, by vendor (1993), 

SAMM-EU-MS (Dec 10):18 
military/aerospace applications, Europe, by vendor 

(1993), SAMM-EU-MS (Dec 10):19 
transportation applications, Europe, by vendor 

(1993), SAMM-EU-MS (Dec 10):19 
worldwide, 1988-1992, SCND-WW-MS (Apr 26):1 

consumption, by application 
Benelux, 1988-1997, SAMM-EU-MS (Aug 20):5 
Europe, SAMM-EU-MS (Aug 20):1 

1988-1997, SAMM-EU-MS (Aug 20):4 
Europe, by vendor, worldwide (1993), SAMM-

EU-MS (Dec 10):7, 15 
Europe, by worldwide company, 1993, SAMM-

EU-MS (Dec 10):11 
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revenue, by vendor, 1991-1992, SCND-WW-IS 

(Aug 30):14 
microcomponents, European market trends, SEMI-

EU-DP (Jun 18):[05]10, [05]16 
and microcontrollers (MCUs), Europe, SEMI-EU-MT 

(Sep 24):41 
and microprocessors (MPUs), Europe, SEMI-EU-MT 

(Sep 24):32 
using LED lamp/displays, SEMI-EU-DP (Nov 29):9 
See also Automobiles; Automotive electronics; Trans

portation applications 
Automotive electronics 

active suspension, SAMM-EU-MT (Sep 30):28 
advanced in-car entertainment systems, SAMM-

EU-MT (Sep 30):29 
advanced powertrain control, S.AMM-EU-MT 

(Sep 30):30 
airbags, SAMM-EU-MT (Sep 30):14, 24 

customer needs, SAMM-EU-MT (Sep 30):28 
described, SAMM-EU-MT (Sep 30):26 
Europecui manufacturers/customers, SAMM-

EU-MT (Sep 30):28 
production forecast, SAMM-EU-MT (Sep 30):27 

1988-1997, SAMM-EU-MT (Sep 30):27 
semiconductor consumption, 1988-1997, SAMM-

EU-MT (Sep 30):27 
semiconductor content, SAMM-EU-MT (Sep 30):27 

antilock braking systems (ABS) 
described, SAMM-EU-MT (Sep 30):19 
European manufacturers/customers, SAMM-

EU-MT (Sep 30):22 
European meu-ket growth, SAMM-EU-MT 

(Sep 30):22 

Automotive electronics (continued) 
antilock braking systems (ABS) (continued) 

production forecast, SAMM-EU-MT (Sep 30):21 
1988-1997, SAMM-EU-MT (Sep 30):21 

semiconductor consumption, 1988-1997, SAMM-
EU-MT (Sep 30):21 

semiconductor content, SAMM-EU-MT (Sep 30):22 
collision avoidance systems, SAMM-EU-MT 

(Sep 30):30 
definitions, SAMM-EU-MT (Sep 30):63 
driver information display, SAMM-EU-MT (Sep 30):30 
electronic fuel injection (EFI), SAMM-EU-MT 

(Sep 30):23 
described, SAMM-EU-MT (Sep 30):24 
European manufacturers/customers, SAMM-

EU-MT (Sep 30):25 
production forecast, SAMM-EU-MT (Sep 30):24 

1988-1997, SAMM-EU-MT (Sep 30):25 
semiconductor consumption, 1988-1997, SAMM-

EU-MT (Sep 30):25 
semiconductor content, SAMM-EU-MT (Sep 30):24 

electronic power steering, SAMM-EU-MT (Sep 30):30 
European applications, S.AMM-EU-MT (Sep 30): 19 
European issues, SAMM-EU-MT (Sep 30):55 
market trends, Europe, SAMM-EU-MT (Sep 30):1 
navigation systems, SAMM-EU-MT (Sep 30):14, 31 
production, worldwide, by region, 1992, S.AMM-

EU-MT (Sep 30):8 
production, by market, Europe, 1992 vs. 1997, SAMM-

EU-MT (Sep 30):9 
production forecast, SAMM-EU-MT (Sep 30):8 
semiconductors, technology applications/trends, 

SAMM-EU-MT (Sep 30):49 
systems penetration, Europe, 1987-1995, SAMM-

EU-MT (Sep 30):19 
vendor profiles 

AB Automotive Electronics Ltd., SAMM-EU-MT 
(Sep 30):33 

Fichtel and& Sachs AG, SAMM-EU-MT (Sep 30):40 
Ford Electronics Division, SAMM-EU-MT 

(Sep 30):34 
Grau Ltd., SAMM-EU-MT (Sep 30):34 
Groupe Sagem, SAMM-EU-MT (Sep 30):44 
HeUa KG Hueck and& Co., SAMM-EU-MT 

(Sep 30):34 
Lucas Automotive, SAMM-EU-MT (Sep 30):36 
Magneti Marelli, SAMM-EU-MT (Sep 30):37 
Mannesmann AG, SAMM-EU-MT (Sep 30):39 
Nippondenso, SAMM-EU-MT (Sep 30):41 
Oki, SAMM-EU-MT (Sep 30):41 
Robert Bosch, SAMM-EU-MT (Sep 30):41 
Siemens Automotive, SAMM-EU-MT (Sep 30):45 
UK NSL SAMM-EU-MT (Sep 30):46 
Valeo, SAMM-EU-MT (Sep 30):46 
VDO Adolf Schindling AG, SAMM-EU-MT 

(Sep 30):39 
wire multiplexing, SAMM-EU-MT (Sep 30):31 
See also Automobiles; Automotive applications 

Avance Logic (company) 
PC graphics controllers, competitive position/anedysis, 

SAMM-EU-MT (Aug 31):35 
AVM (company) 

soimd card inbroduced, SCND-WW-IS (Aug 30):13 

{ 

{ 

{ 
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B 
Ball grid array (BGA) packages 

plastic quad flat package (PQFP), compared, SCND-
WW-IS Gul 26):2 

price, SCND-WW-IS Qui 26):3 
suppliers, SCND-WW-IS Qui 26):3 

Bar coding equipment 
using charge-coupled devices, SEMI-EU-DP 

(Nov 29):12 
Batteries 

suppliers, SCND-WW-IS (Dec 6):8 
teduiological developments, regional, SCND-WW-IS 

(Dec 6):9 
Belgium. See Benelux 
Bell telephone companies 

investments in cable vendors, SCND-WW-IS 
Qun 28):7 

Benchmarking 
"best" benchmark performers 

information sources, SCND-WW-IS (Apr 19):11 
for procurement and product development pro

cesses, SCND-WW-IS (Apr 19):11 
Benelux 

defined, SEMI-EU-DP (Nov 26):3 
discrete devices, market trends, 1993, SEMI-EU-FR 

(Dec 5):17 
market forecast 

semiconductors, 1987-1997, SEMI-EU-MT 
(Aug 27):13 

semiconductors, by product, 1992-1997, SEMI-
EU-MT (Aug 27):15, 16 

market history, semiconductors, by product, 
1987-1992, SEMI-EU-MT (Aug 27):14 

revenue, semiconductors, 1987-1997, SEMI-EU-MT 
(Aug 27):16 

semiconductors, market overview, SCND-WW-IT 
(Dec 27):4-7 

BGA. See Ball grid array (BGA) packages 
Bipolar Integrated Technology (compciny) 

semiconductor vendor of fiber channel products, 
SAMM-EU-DP (Sep 15):6 

BMW AG (company) 
automotive electronics market trends, 

0061853001.[06]3, 0061853501.[06]3 
British Telecommunications (company) 

joint venture with Motorola, SEMI-EU-DP (Mar 29):14 

Cable companies 
and Bell telephone company investments, SCND-

WW-IS Oun 28):7 
Cable transmission equipment 

market share, western Europe, Alcatel Network Sys
tems vs. other vendors (1991), SAMM-EU-VP 
Gun 28):26 

Cable transmissions systems 
Europe market overview, SAMM-EU-MT (Apr 16):21 
and inhoduction of synchronous digital hierarchy 

(SDH) equipment, SAMM-EU-MT (Apr 16):21 

Cable transmissions systems (continued) 
market share 

by manufacturer, Europe (1991), SAMM-EU-MT 
(Apr 16):22 

by segment, Europe (1991 vs. 1996), SAMM-EU-MT 
(Apr 16):22 

suppliers, SAMM-EU-MT (Apr 16):21 
Camcorders 

circuit block diagram, SAMM-EU-FR (Dec 29):51 
Japan, emerging opportunities, SAMM-EU-FR 

(Dec 29):62 
manufacturing trends, Japan, SAMM-EU-FR 

(Dec 29):33 
market trends 

Europe, SAMM-EU-FR (Dec 29):15 
Japan, SAMM-EU-FR (Dec 29):24 
North America, SAMM-EU-FR (Dec 29):11 

production, w^estem Europe, 1980-1993, SAMM-EU-FR 
(Dec 29):16 

sales, western Europe, 1980-1993, SAMM-EU-FR 
(Dec 29):16 

semiconductor trends, SAMM-EU-FR (Dec 29):50 
Sharp View Cam VL-HLl IC content list, SAMM-

EU-FR (Dec 29):80 
Canstar (compcuiy) 

fiber channel, SAMM-EU-DP (Sep 15):3 
Casio (company) 

organizers, European market overview, SAMM-
EU-MT (Aug 31):15 

Catalyst Semiconductor Inc. 
market share, flash memory, worldwide (1992), 

SCND-WW-IS (Feb 22):6 
C-Cube Microsystems (company) 

MPEG II video compression ICs, market availability, 
SCND-WW-IS (May 17):3 

CORAM 
market suppliers, SCND-WW-IS (Feb 22):2 
and SRAM market, SCND-WW-IS (Mar 22):3 

CD-ROM players 
market outlook, SCND-WW-IS (Sep 27):10 

factors shaping marketplace, SCND-WW-IS 
(Sep 27):11 

market trends, interactive players, SCND-WW-IS 
Oun 28):12 

Cellulcir telephones 
European vendors, SCND-WW-IS (May 17):3 
GSM standard, 0061853001.[06]3, 0061853501.[06]3 
market shetre, Alcatel vs. other vendors, 1991, SAMM-

EU-VP (Jun 28):22 
technology trends, speech by Motorola's David Wil

liams, Business Strategy Dir., 0061853001. [06]2, 
0061853501.[06]2 

See also Telephones and telephone equipment 
CEMs. See Contract equipment manufacturers (CEMs) 
Central Europe 

defined, SEMI-EU-DP (Nov 26):3 
Central office equipment 

digital local line shipments, by manufacturer, Europe, 
1991, SAMM-EU-MT (Apr 16):23 

Europe, market overview, SAMM-EU-MT (Apr 16):22 
integrated services digital networks (ISDN), SAMM-

EU-MT (Apr 16):23 
market shcire, western Europe, Alcatel Network Sys

tems VS. other vendors (1991), SAMM-EU-VP 
Gun 28):26 
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Central office equipment (continued) 
market share, by manufacturer, Europe, 1991, SAMM-

EU-MT (Apr 16):23 
market share, by vendor, western Europe, 1991, 

SAMM-EU-VP (Jun 28):27 
Charge-coupled devices (CCDs) 

defined, SEMI-EU-DP (Nov 29):17 
market applications, SEMI-EU-DP (Nov 29):11, 17 
market growth, Europe, 1992, SEMI-EU-DP 

(Nov 29):3, 11 
market share, by vendor, Europe, 1992, SEMI-EU-DP 

(Nov 29):11 
revenue, 1992, SCND-WW-IS (Feb 22):3 
salesby vendor, Europe, 1991-1992, SEMI-EU-DP 

(Nov 29):11 
See also Optoelectronics devices 

China 
General Agreement on Tariffs and Trade (GATT) 

entry, SCND-WW-IS (Mar 22):12 
semiconductor industry, investment opportunities, 

SCND-WW-IS (Mar 22):11 
telephone handset production, imports to United 

Kingdom, 1992, SAMM-EU-DP (Mar 2):2 
video equipment 

manufacturing trends, SAMM-EU-FR (Dec 29):28 
market forecast, SAMM-EU-FR (Dec 29);18 
production, SAMM-EU-FR (Dec 29):4 

Chips & Technologies (company) 
PC graphics controllers 

competitive position/cmalysis, SAMM-EU-MT 
(Aug 31):32 

product lines, SAMM-EU-MT (Aug 31):32 
Chipsets 

suppliers, SCND-WW-IS (Mar 22):13 
Cifer (company) 

PCs, production facilities, SAMM-EU-MT (Aug 31):61 
Cirrus Logic (company) 

PC graphics controllers 
competitive position/analysis, SAMM-EU-MT 

(Aug 31):29 
product lines, SAMM-EU-MT (Aug 31):30 

Citizen (company) 
ball grid array (EGA) packaging supplier, SCND-

WW-IS Qui 26):3 
Codec chips 

suppliers, SCND-WW-IS (Mar 22):16 
CODECS. See Video compression chips 
Commodore (company) 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):19 
production facilities, SAMM-EU-MT (Aug 31):61 

Communications applications 
ASICs 

CBICs, European sales (1992), SEMI-EU-DP 
gun 18):[05]8 

consumption forecast, Europe (1992-1997), SEMI-
EU-MT Oul 23):13 

gate arrays 
Europeim revenue, SEMI-EU-DP (Aug 6):5 
European sales (1992), SEMI-EU-DP 

Gun 18):[05]8 
sales, Europe (1992), SEMI-EU-DP Qun 18):[05]8 

equipment manufacturer activityby vendor, Europe, 
SAMM-EU-MT (Apr 16):50 

Communications applications (continued) 
Europe 

market overview, SAMM-EU-MT (Apr 16):1 
telecommunications market overview, SAMM-

EU-MT (Apr 16):19 
worldwide importance, SAMM-EU-MT (Apr 16):3 

fiber-optic data communications, using LED l amp / 
displays, SEMI-EU-DP (Nov 29):9 

importance in European electronic equipment market, 
SAMM-EU-MT (Apr 16):6 

market forecast, Japan, 1993, SCND-WW-IS (Feb 22):5 
market overview, Europe, SAMM-EU-MT (Apr 16):1 
mergers, takeovers, and acquisitions, SAMM-EU-MT 

(Apr 16):5 
and microcontrollers (MCUs), Europe, SEMI-EU-MT 

(Sep 24):43 
and microprocessors (MPUs), Europe, SEMI-EU-MT 

(Sep 24):31 
National Semiconductor market share, Europe, 1992, 

SEMI-EU-DP (Feb 26):17 
premise switching equipment, market share, by manu

facturer, Europe (1992), SAMM-EU-VP (Nov 17):17 
semiconductors 

corwumption 
Asia/Pacific-ROW, by country (1992), SCND-

WW-IT (Dec 27):5-17 
Asia/Pacific-ROW, by country (1997), SCND-

WW-IT (Dec 27):5-17 
Europe (1992-1993), SAMM-EU-MT (Apr 16):48, 

49 
European purchasing criteria, SEMI-EU-UW 

Oul 16):28 
1992-1993, SEMI-EU-UW Qui 16):11 

market forecast, Asia/Pacific-ROW (1992-1997), 
SCND-WW-IT (Dec 27):5-15 

semiconductor vendors 
Europe, 1992, SAMM-EU-MT (Apr 16):47 
Europe, SAMM-EU-MT (Apr 16):47 

telecommimications equipment 
deficiences in European industry, SAMM-EU-MT 

(Apr 16):7 
EC encouraging fair competition in world markets, 

SAMM-EU-MT (Apr 16):9 
European import/export performance, S.AMM-

EU-MT (Apr 16):9 
European manufacturing vendors, SAMM-EU-MT 

(Apr 16):4 
European market overview, S.AMM-EU-MT 

(Apr 16):19 
European segment growth, 1992-1997, SAMM-

EU-MT (Apr 16):21 
European technological development, SAMM-

EU-MT (Apr 16):8 
European vendors and PTOs, SAMM-EU-MT 

(Apr 16):10 
internal European market, SAMM-EU-MT 

(Apr 16):7 
market share 

regional (1991), SAMM-EU-MT (Apr 16):4 
by segment, Europe, 1992 vs. 1997, SAMM-

EU-MT (Apr 16):20 
market share, by vendor, 1991, SAMM-EU-MT 

(Apr 16):5 
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Communications applications (continued) 
telecommunications equipment (continued) 

revenue, by product segment, Europe (1992), 
SAMM-EU-MT (Apr 16):20 

revenue, by vendor, 1991, SAMM-EU-VP (Jun 28):9 
semiconductor demand in European market, 

SAMM-EU-MT (Apr 16):27 
as technology driver, SAMM-EU-MT (Apr 16):6 
vendors, top ten, 1991, SAMM-EU-DP 

(Jun 18):[04]3, [04]8 
See also Public telecom equipment 

terminals, European market, SAMM-EU-MT 
(Apr 16):9 

videoconferencing, market outlook, SAMM-EU-MT 
(Apr 16):43 

videotelephones, market outlook, SAMM-EU-MT 
(Apr 16):43 

See also TelecommLmications applications 
Compaq Computer Corp. 

notebooks 
European market overview, 1992, S.AMM-EU-MT 

(Aug 31):9 
market share, by country, Europe (1992), SAMM-

EU-MT (Aug 31):11 
PCs 

European market activities, S.AMM-EU-DP 
(Mar 18):19 

production facilities, SAMM-EU-MT (Aug 31):61 
production levels 

Europe (1990-1993), SEMI-EU-DP 
Qun 18):[05]19, [05]21 

Europe (1992/Q4), SAMM-EU-DP (Mar 18):3 
Compression technology 

application markets, SAMM-EU-DP (fvm 18):[04]3, 
[04]9 

described, SAMM-EU-DP (Jim 18):[04]3 
European market, 1992 and 1997, SAMM-EU-DP 

(Jun 18):[04]4, [04]9 
CompuAdd (company) 

PCs, production facilities, SAMM-EU-MT (Aug 31):62 
Computer applications 

memory and microprocessor ICs product growth, 
1992, SCND-WW-DP (Feb 8):4 

Computer systems 
categories described, SCND-WW-IS (Dec 27):7 
and fiber channel adapters, SAMM-EU-DP (Sep 15):3 
laptops, use PSRAMs, SCND-WW-IS (Sep 27):6 
processor architecture trends 

0061853001.[06]4, 0061853501.[06]4 
speech by AT&T Microelectronic's Rakesh Sood, 

Marketing Director, 0061853001.[06]5, 
0061853501.[06]5 

speech by Cjrrix Corp.'s Jerry Rogers, Pres./CEO, 
0061853001.[06]5, 0061853501.[06]5 

speech by DEC's .Art Swift, Semiconductor Market
ing/Sales Mgr., 0061853001.[06]5, 
0061853501.[06]5 

speech by GEC Plessey Semiconductor's Ray Glea-
son. Marketing Director, 0061853001.[06]5, 
0061853501.[06]5 

speech by Intel Corp.'s Hans Geyer, Micropro
cessor Products Group VP, 0061853001.[06]6, 
0061853501.[06]6 

speech by JESSI's Heinz Hagmeister, Chairmcin, 
0061853001.[06]7, 0061853501.[06]7 

Computer systems (continued) 
processor architecture trends (continued) 

speech by Mietec-ALcatel's Jean-Pierre Liebaut, 
President, 0061853001.106]8, 0061853501. [06]8 

speech by Mitsubishi Electric's Takao Nakano, 
Sen.Exec./Gen.Mgr., 0061853001.[06]6, 
0061853501.[06]6 

speech by Motorola's Les Crudele, VP/Gen.Mgr., 
RISC Microprocessor Div., 0061853001.[06]6, 
0061853501.[06]6 

speech by SGS-Thomson Microelectronic's Pasquale 
Pistorio, Pres./CEO, 0061853001.[06]9, 
0061853501.[06]9 

speech by Siemens Semiconductor Group's Hans-
Dieter Mackowiak, Exec.Director Sales, 
0061853001.[06]7, 0061853501.[06]7 

speech by Xihnx Inc.'s Bemie Vonderschmitt, 
Pres./CEO, 0061853001.[06]8, 0061853501.[06]8 

Computer Systems Policy Project (CSPP) 
defined, SCND-WW-IS Oan 25):9 

Consumer applications 
and 8-bit microcontrollers, SCND-WW-IS (Jul 26):4 
and analog IC market growth, 1992, SCND-WW-DP 

(Feb 8):11 
ASICs, consumption forecast, Europe (1992-1997), 

SEMI-EU-MT Oul 23):15 
and discrete device nmrket growth, 1992, SCND-

WW-DP (Feb 8):11 
integrated circuits 

market share, by vendor, 1991-1992, SCND-WW-IS 
(Aug 30):14 

revenue, by vendor, 1991-1992, SCND-WW-IS 
(Aug 30):14 

and microcontrollers (MCUs), Europe, SEMI-EU-MT 
(Sep 24):40 

and microprocessors (MPUs), Europe, SEMI-EU-MT 
(Sep 24):32 

National Semiconductor market share, Europe, 1992, 
SEMI-EU-DP (Feb 26):18 

and optoelectronic device market growth, 1992, 
SCND-WW-DP (Feb 8):11 

production, Europe, SAMM-EU-DP (Jun 18):[04]1 
and semiconductor product decline, 1992, SCND-

WW-DP (Feb 8):4 
semiconductors 

consumption 
Asia/Pacific-ROW, by country (1992), SCND-

WW-IT (Dec 27):5-15 
Asia/Pacific-ROW, by country (1997), SCND-

WW-IT (Dec 27):5-16 
European purchasing criteria, SEMI-EU-UW 

Oul 16):30 
1992-1993, SEMI-EU-UW (]u\ 16):13 

market forecast, Asia/Pacific-ROW (1992-1997), 
SCND-WW-IT (Dec 27):5-13 

See also Video equipment 
Contract equipment manufacturers (CEMs) 

for PC production, SAMM-EU-MT (Aug 31):69 
Contract manufacturing 

market forecast, 1992-1997, SCND-WW-IS (Dec 27):10 
Copam Electronics Corp. 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):19 
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Copam Electrorucs Corp. (continued) 
PCs (continued) 

production facilities, SAMM-EU-MT (Aug 31):62 
Cordless telephones. See under Telephones and telephone 

equipment 
Cordless telephony 

digital cordless technology (DCT) 
base stations, SAMM-EU-DP (Mar 2):6 
European manufactiurers, SAMM-EU-DP (Mar 2):4 

Digital European Cordless Telecommunications 
(DECT) 
advantages for residential users, SAMM-EU-DP 

(Mar 2):6 
CT2 specifications, standard compared, SAMM-

EU-MT (Apr 16):38 
CT2 standard and, SAMM-EU-MT (Apr 16):35 
forecast use by businesses, SAMM-EU-DP 

(Mar 2):7 
semiconductor solution, second generation, SAMM-

EU-MT (Apr 16):39 
See also Telephones and telephone equipment 

Creative Labs (compemy) 
acquired E-Mu Systems, SCND-WW-IS (Aug 30):13 

Crystal Semiconductor Inc. 
sound card introduced, SCND-WW-IS (Aug 30):13 

Cypress Semiconductor Inc. 
dual-port SRAM manufacturer, SCND-WW-IS 

Qan 25):3 
semiconductor vendor of fiber channel products, 

SAMM-EU-DP (Sep 15):6 
strategic aUicince v^ith Altera Corp., SEMI-EU-VP 

Gun 29):11 
Cyrix Corp. 

486 product offerings, SCND-WW-IS (Oct 25):6 
486SX socket-compatible processor announced, 

SAMM-EU-MT (Aug 31):37 
processor architecture trends, speech by Jerry Rogers, 

Pres./CEO, 0061853001.[06]5, 0061853501.[06]5 

Data processing applications 
and 8-bit microcontrollers, SCND-WW-IS (Jul 26):3 
market forecast, Japan, 1993, SCND-WW-IS (Feb 22):5 
and microcontrollers (MCUs), Europe, SEMI-EU-MT 

(Sep 24):43 
and microprocessors (MPUs), Europe, SEMI-EU-MT 

(Sep 24):29 
MOS memory, European market share, 1993, SEMI-

EU-DP Gun 18):[05]19, I05]22 
National Semiconductor market share, Europe, 1992, 

SEMl-EU-DP (Feb 26):18 
semiconductors 

consumption 
Asia/Pacific-ROW, by country (1992), SCND-

WW-IT P e c 27):5-14 
Asia/Pacific-ROW, by country (1997), SCND-

WW-IT (Dec 27):5-14 
market forecast, Asia/Pacific-ROW (1992-1997), 

SCND-WW-IT (Dec 27):5-13 
See also Electronic data processing (EDP) 

Dataquest 
12th .Annual Semiconductor Conference, speaker syn

opses, 0061853001.[06]1, 0061853001.[05]1, 
0061853501.106]l 

ASICs and microcomponents, speech by Mike Glen-
non. Senior Industry Analyst, SEMI-EU-DP 
Oun 18):[05]7 

memories, speech by Adricin Walker, Industry .Ana
lyst, SEMI-EU-DP Q\m 18):[05]18 

MiTl/MOF market statistic methodologies compared, 
SCND-WW-DP (Feb 8):2 

semiconductor market forecast, speech by Jim East-
lake, Assoc .Director, European Semiconductor 
Group, SEMI-EU-DP (Jun 18):[05]1, [05]23 

WSTS market statistic methodologies compared, 
SCND-WW-DP (Feb 8):2 

Dataquest Semiconductor Conference 
"Hot Applications for the '90s," by D. Moorhouse, 

SAMM-EU-DP (Jun 18):[04]1 
"Opportunities in Automotive Electronics," by M. 

Williams, SAMM-EU-DP Qun 18):[05]1 
Dell Computer Corp. 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):20 
European production levels, 1990-1993, SEMI-

EU-DP gun 18):[05]19, [05]21 
production facilities, SAMM-EU-MT (Aug 31):62 

Denmark. See Nordic region 
Digital compact cassettes (DCCs) 

market opporhmities, speech by Philips Consumer 
Electronic's Gerry Wirtz, Senior Product Mgr., 
0061853001.[06]2, 0061853501.[06]2 

Digital Equipment Corp. 
Alpha RISC chip status, SCND-WW-IS (Dec 27):10 
Olivetti market agreement, SAMM-EU-DP (Mar 18):20 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):20 

production facilities, SAMM-EU-MT (Aug 31):62 
processor architecture trends, speech by Art Swift, 

Semiconductor Marketing/Sales Mgr., 
0061853001.[06]5, 0061853501.[06]5 

Digital European Cordless Telecommunications (DECT). 
See under Cordless telephony; under Telephones and 
telephone equipment 

Digital signal processing 
advantages over emalog signal processing, SCND-

WW-IS (Dec 27):4 
disadvantages, SCND-WW-IS (Ctec 27):5 

aliasing, SCND-WW-IS (Dec 27):5 
dock feed thiough, SCND-WW-IS (Dec 27):5 
quantization error, SCND-WW-IS (Dec 27):5 

key revenue drivers, SCND-WW-IS (Feb 22):6 
Digital signal processors (DSPs) 

defined, SEMI-EU-MT (Sep 24):1 
market trends, Europe, SEMI-EU-MT (Sep 24):12 

Diodes 
defined, SEMI-EU-FR (Dec 5):1 

Discrete devices 
defined, SEMI-EU-FR (Dec 5):1 
definitions, SEMI-EU-FR (Dec 5):53 
diodes 

defined, SEMI-EU-FR (Dec 5):54 
market share, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):47 

i 

i 
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Discrete devices (continued) 
diodes (continued) 

revenue, by vendor, Europe, (1992), SEMI-EU-FR 
(Dec 5):47 

market analysis, Europe, SEMI-EU-FR (Dec 5):1 
market forecast 

Europe, SEMI-EU-FR (Dec 5):9 
1990-1997, SEMI-EU-FR (Dec 5):11 

market growth 
1992, SCND-WW-DP (Feb 8):11 
Europe, 1993, SEMI-EU-FR (Dec 5):16 
European sales, 1992, SEMI-EU-DP (Jun 18):[05]2 

market growth, by application, Europe, 1993, SEMI-
EU-FR (Dec 5):14 

market overview, Europe, SEMI-EU-FR (Dec 5):3 
market segmentation, SEMI-EU-FR (Dec 5):9 
market share 

1991-1992, SCND-WW-DP (Feb 8):12 
regional, SEMI-EU-FR (Dec 5):6 

1993, SEMI-EU-FR (Dec 5):7 
worldwide, by region, 1993, SEMI-EU-FR (Dec 5):6 

market share, by electrical function, Europe, 1993, 
SEMI-EU-FR (Dec 5):12 

market share, by vendor 
Europe, SEMI-EU-FR (Dec 5):38 

1992, SEMI-EU-FR (Dec 5):39, 41 
origin, 1992, SEMI-EU-FR (Dec 5):37 

market trends, Europe, 1993, SEMI-EU-FR (Dec 5):15 
market trends, by application, Europe, 1993, SEMI-

EU-FR (Dec 5):14 
orgemized by electrical function, SEMI-EU-FR 

(Dec 5):10 
organized by market, SEMI-EU-FR (Dec 5):10 
other discrete devices 

defined, SEMI-EU-FR (Dec 5):2, 54 
market share, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):51 
revenue, by vendor, Europe, (1992), SEMI-EU-FR 

(Dec 5):51 
power 

European market trends, SEMI-EU-FR (Dec 5):23 
market forecast, Europe (1990-1997), SEMI-EU-FR 

(Dec 5):23 
price, Europe (1980-1992), SEMI-EU-FR (Dec 5):13, 

24 
shipments, Europe (1980-1992), SEMI-EU-FR 

(Dec 5):13, 24 
power diodes, defined, SEMI-EU-FR (Dec 5):54 
power IGBT 

market share, by vendor, Europe, (1992), SEMI-
EU-FR (Dec 5):46 

revenue, by vendor, Europe, (1992), SEMI-EU-FR 
(Dec 5):46 

power MOSFET 
market share, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):46 
revenue, by vendor, Europe, (1992), SEMI-EU-FR 

(Dec 5):46 
power transistors 

application farends, SEMI-EU-FR (Dec 5):26 
bipolar vs. MOSFET/IGBT, SEMI-EU-FR (Dec 5):25 

performance comparison, SEMI-EU-FR 
(Dec 5):26 

defined, SEMI-EU-FR p e c 5):53 
European market b:ends, SEMI-EU-FR (Dec 5):25 

Discrete devices (continued) 
pow^er transistors (continued) 

industrial applications, SEMI-EU-FR (Dec 5):28 
market share, by application, Europe (1993), SEMI-

EU-FR (Dec 5):27 
market share, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):44, 45 
packaging, SEMI-EU-FR (Dec 5):29 
packaging analysis, 1993 vs. 1997, SEMI-EU-FR 

(Dec 5):29 
price/performance positioning, SEMI-EU-FR 

(Dec 5):28 
revenue, by vendor, Europe, (1992), SEMI-EU-FR 

(Dec 5):44, 45 
transportation applications, SEMI-EU-FR (Dec 5):27 

price, Europe, 1980-1992, SEMI-EU-FR (Dec 5):5, 13 
product descriptions, SEMI-EU-FR (Dec 5):1 
product growth, Europe, 1992, SEMI-EU-DP 

(Feb 26):10 
rectifier diodes 

market share, by vendor, Europe, (1992), SEMI-
EU-FR (Dec 5):49 

revenue, by vendor, Europe, (1992), SEMI-EU-FR 
(Dec 5):49 

rectifiers 
European market trends, SEMI-EU-FR (Dec 5):31 
market forecast, Europe (1990-1997), SEMI-EU-FR 

(Dec 5):31 
revenue, 1991-1992, SCND-WW-DP (Feb 8):12 
revenue, by vendor, Europe, 1992, SEMI-EU-FR 

(Dec 5):41 
revenue forecast, worldwide, 1992-1997, SCND-WW-IS 

(Aug 30):8 
RF/microwave 

European market forecast, SEMI-EU-FR (Dec 5):11 
European market trends, SEMI-EU-FR (Dec 5):33 
market forecast, Europe (1990-1997), SEMI-EU-FR 

(Dec 5):33 
vendors, SEMI-EU-FR (Dec 5):35 

shipments, Europe, 1980-1992, SEMI-EU-FR (Dec 5):4, 
13 

small signal 
European market forecast, SEMI-EU-FR (Dec 5):9 
European market fa-ends, SEMI-EU-FR (Dec 5):19 
market forecast, Europe (1990-1997), SEMI-EU-FR 

(Dec 5):21 
market share, by application, Exirope (1993), SEMI-

EU-FR (Dec 5):21 
market share, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):43 
packaging, SEMI-EU-FR (Dec 5):22 
packaging analysis, 1993 vs. 1997, SEMI-EU-FR 

(Dec 5):22 
price, Europe (1980-1992), SEMI-EU-FR (Dec 5):13, 

20 
revenue, by vendor, Europe, (1992), SEMI-EU-FR 

(Dec 5):43 
shipments, Europe (1980-1992), SEMI-EU-FR 

(Dec 5):13, 19 
small signal diodes 

defined, SEMI-EU-FR (Dec 5):54 
market shau-e, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):48 
revenue, by vendor, Europe, (1992), SEMI-EU-FR 

(Dec 5):48 
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Discrete devices (continued) 
small signal transistors, defined, SEMI-EU-FR 

(Dec 5):53 
thyristors 

defined, SEMI-EU-FR (Dec 5):54 
European market trends, SEMI-EU-FR (Dec 5):30 
market forecast, Europe (1990-1997), SEMI-EU-FR 

(Dec 5):30 
market share, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):50 
revenue, by vendor, Europe, (1992), SEMI-EU-FR 

(Dec 5):50 
transistors 

defined, SEMI-EU-FR (Dec 5):53 
market share, by vendor, Europe, (1992), SEMI-

EU-FR (Dec 5):42 
revenue, by vendor, Europe, (1992), SEMI-EU-FR 

(Dec 5):42 
revenue forecast, worldwide (1992-1997), SCND-

WW-IS (Aug 30):8 
vendor einalysis, Europe, SEMI-EU-FR (Dec 5):37 

Disk drives 
order cancellations, eind semiconductor market fore

cast, SEMI-EU-DP Gun 18):[05]3, [05]6 
Distribution channels 

channel definitions, SAMM-EU-MT (Aug 31):17 
PCs 

Europe, SAMM-EU-MT (Aug 31):16 
European channel seasonality, SAMM-EU-MT 

(Aug 31):22 
European forecast, SAMM-EU-MT (Aug 31):24 
European sales, 1990-1994, SAMM-EU-MT 

(Aug 31):24 
European shipments 

1990-1992, SAMM-EU-MT (Aug 31):18, 22 
1990-1993, SAMM-EU-MT (Aug 31):20 
1992, SAMM-EU-MT (Aug 31):23 

Pcin-European reselling/distribution, SAMM-
EU-MT (Aug 31):23 

semiconductors, Japan, SCND-WW-IS (Apr 19):13 
Distribution networks. See Distribution channels 
DRAM 

average selling price (ASP) trends, Europe, SEMI-
EU-DP (Mar 19):4 

capacity, United States, 1993, SCND-WW-IS (Dec 6):2 
capacity, by vendor. United States, 1993, SCND-

WW-IS (Dec 6):3 
chips per wafer, SCND-WW-IS (Mar 22):5 
consumption forecast, Europe, 1991-1997, SEMI-

EU-MT Qun 30):10 
defined, SEMI-EU-MT Gun 30):45 
in digital answering machines, SAMM-EU-FR 

Oul 26):15 
Europe 

market forecast, 1992-1994, SEMI-EU-DP 
(Mar 19):17 

market update, SEMI-EU-DP (Mar 19):1 
European export, SEMI-EU-DP (Aug 30):3 
and ferroelectric memories, SCND-WW-IS (Apr 19):4 
forecast assumptions, Europe, SEMI-EU-DP (Mar 19):6 
forecast perspective, SEMI-EU-DP (Mar 19):18 

Europe, SEMI-EU-DP (Aug 30):6 
increased usage in PC base memory, SEMI-EU-DP 

(Mar 19):10 

DRAM (continued) 
and Japanese PC market, SEMI-EU-DP (Mar 19):10 
joint ventures, producHon, 1994, SCND-WW-IS 

(Dec 6):2 
Korea 

production, SEMI-EU-DP (Mar 19):13 
settlement of antidimiping suit, SEMI-EU-DP 

(Mar 19):16 
Korean antidumping duties, and semiconductor mar

ket overview, SEMI-EU-DP (Jun 18):[05]1 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):3 
manufacturers, US, SCND-WW-IS (Aug 30):4 
market conditions, Europe, 1992, SEMI-EU-DP 

(Mar 19):2 
rruurket development forecast, SCND-WW-IS 

(Feb 22):2 
market forecast 

Europe, SEMI-EU-DP (Mar 19):6 
1992-1994, SEMI-EU-DP (Mar 19):17 
1993, SEMI-EU-DP (Feb 8):2 

Micron Technology (compemy), SCND-WW-IS 
Qun 28):9 

market forecast, best case 
Europe, SEMI-EU-DP (Mar 19):7 

1992-1994, SEMI-EU-DP (Mar 19):8 
1993-1994, SEMI-EU-DP (Mar 19):9 

market forecast, worst case 
Europe, SEMI-EU-DP (Mar 19):7 

1992-1994, SEMI-EU-DP (Mar 19):11 
1993-1994, SEMI-EU-DP (Mar 19):12 

market growth 
1992, SCND-WW-DP (Feb 8):9 
Japan, 1992, SCND-WW-DP (Feb 8):15 

market share, vendor concentration, worldwide, 
1976-1992, SEMI-EU-DP (Jun 18):[05]18, [05]21 

mcurket share, by vendor, Europe, 1991-1992, SEMI-
EU-DP (Mar 19):2; SEMI-EU-MT gun 30):13 

market update, Europe, SEMI-EU-DP (Mar 19):1 
and MOS memory shipments, 1977-1992, SCND-

WW-IS Qun 28):2 
packaging eind organization trends, SEMI-EU-DP 

(Mar 19):16 
and PC production, Europe, SEMI-EU-DP (Mar 19):2 
PCs, European product shortages, 1993, SAMM-

EU-DP (Dec 31):2 
price 

Europe 
February 1993, SEMI-EU-DP (Feb 26):3 
March 1993, SEMI-EU-DP (Mar 29):2 

North America, 1993(Q4)-1994(Q1), SCND-WW-IS 
(Dec 27):2 

related to Japan/US exchange rates, SCND-WW-IS 
(Apr 19):8 

production 
Europe, 1991-1993, SEMI-EU-DP (Aug 30):1 
European consumption, 1991-1993, SEMI-EU-DP 

(Aug 30):3, 4, 5 
expense, SEMI-EU-DP (Aug 30):6 
joint ventures, 1994, SCND-WW-IS (Dec 6):2 
United states, 1993, SCND-WW-IS (Dec 6):2 

production, by vendor. United States, 1993, SCND-
WW-IS (Dec 6):3 

i 
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DRAM (continued) 
revenue 

Europe 
1991-1997, SEMI-EU-MT Qun 30):11 
1992-1997, SEMI-EU-MT Qun 30):15 
1992, SEMI-EU-DP (Mar 19):3 

Korea, 1992, SCND-WW-DP (Feb 8):5 
revenue, by application, Europe, 1992-1997, SEMI-

EU-MT (Jun 30):14 
sales, by vendor, Europe, 1991-1992, SEMI-EU-DP 

(Mar 19):2; SEMI-EU-MT (Jun 30):13 
shipments, Europe, 1991-1997, SEMI-EU-MT 

(Jun 30):11 
supply affected by Sumitomo Chemical explosion, 

SCND-WW-IS (Sep 27):3 
supply-demand dynamics, Europe, SEMI-EU-DP 

(Mar 19):14 
supply-demand forecast, 1993, SCND-WW-IS 

gul 26):6 
technology trends, SCND-WW-IS (Mar 22):11 
total available market (TAM) 

Europe 
1991-1993, SEMI-EU-DP (Aug 30):4, 5 
1992, SEMI-EU-DP (Mar 19):3 

trade issues, settlement of Korean antidumping suit, 
SEMI-EU-DP (Mar 19):16 

unit Ufe cycles, Europe, 1991-1997, SEMI-EU-MT 
Gun 30):15 

unit shipments, Europe, 1992, SEMI-EU-DP (Mar 19):3 
-water fabrication facilities, Europe, SEMI-EU-DP 

(Aug 30):8 
DRAM 1Mb 

average selling price (ASP) 
Europe, 1992, SEMI-EU-DP (Mar 19):4 
VS. reference price, Europe (1992), SEMI-EU-DP 

(Mar 19):5 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):3 
material cost, SCND-WW-IS p e c 6):4 
price 

Europe 
199iganuary)-1993(ApriI), SCND-WW-IS 

(May 17):2 
February 1993, SEMI-EU-DP (Feb 26):3 

Japan 
19910anuary)-1993(April), SCND-WW-IS 

(May 17):2 
1991-1993, SCND-WW-IS Qui 26):9 

North America, 1993(Q4)-1994(Q1), SCND-WW-IS 
(Dec 27):2 

United States, 1991(January)-1993(April), SCND-
WW-IS (May 17):2 

production 
1994, SCND-WW-IS (Dec 6):2 
Europe, SEMI-EU-DP (Aug 30):1 

1991-1993, SEMI-EU-DP (Aug 30):2 
supply-demand dynamics, Europe, SEMI-EU-DP 

(Mar 19):14 
DRAM 4Mb 

average selling price (ASP) 
Europe, 1992, SEMI-EU-DP (Mar 19):4 
VS. reference price, Europe (1992), SEMI-EU-DP 

(Mar 19):5 
forecast perspective, Europe, SEMI-EU-DP (Aug 30):6 

DRAM 4Mb (continued) 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):3 
market forecast, SCND-WW-IS (Feb 22):2; SCND-

WW-IS (May 17):5 
1994, SCND-WW-IS (Dec 27):3 

material cost, SCND-WW-IS (Dec 6):4 
price 

Europe 
19910anuary)-1993(April), SCND-WW-IS 

(May 17):2 
February 1993, SEMI-EU-DP (Feb 26):3 

Japan 
1991Ganuary)-1993(April), SCND-WW-IS 

(May 17):2 
1991-1993, SCND-WW-IS Qui 26):9 
1993 Ganuary), SCND-WW-IS (Feb 22):3 

North America, 1993(Q4)-1994(Q1), SCND-WW-IS 
(Dec 27):2 

United States, 1991(fanuary)-1993(ApriI), SCND-
WW-IS (May 17):2 

production 
1994, SCND-WW-IS (Dec 6):2 
Europe, SEMI-EU-DP (Aug 30):2 

1991-1993, SEMI-EU-DP (Aug 30):2 
shipments 

1994, SCND-WW-IS (Dec 27):3 
worldwide, 1992, SCND-WW-IS (May 17):5 

supply-dememd dynamics, Europe, SEMI-EU-DP 
(Mar 19):14 

supply-demand forecast, 1993, SCND-WW-IS 
Qui 26):6 

DRAM 16Mb 
consumption, worldwide, by application, 1995, SCND-

WW-IS (May 17):5 
development costs, SEMI-EU-DP Qun 18):[05]20, 

[05]22 
forecast perspective, Europe, SEMI-EU-DP (Aug 30):7 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):4 
market forecast, SCND-WW-IS (Feb 22):2; SCND-

WW-IS (May 17):5; SCND-WW-IS Qun 28):8 
price. North America, 1993(Q4)-1994(Q1), SCND-

WW-IS (Dec 27):2 
prices, Europe, February 1993, SEMI-EU-DP (Feb 26):4 
production 

1994, SCND-WW-IS (Dec 6):2 
Europe, SEMI-EU-DP (Aug 30):2 

1991-1993, SEMI-EU-DP (Aug 30):3 
shipments, worldwide, 1992, SCND-WW-IS 

(May 17):5 
supply-demand dynamics, Europe, SEMI-EU-DP 

(Mar 19):15 
wafer fabrication facilities, IBM and Siemens joint 

venhare, SEMI-EU-DP (Aug 30):1 
DRAM 64Mb 

consumption forecast, worldwide, 1996-2005, SCND-
WW-IS Oan 25):2 

forecast assvunptions, SCND-WW-IS (Jan 25):2 
Dry etch equipment 

revenue, by plasma source, 1987-1991, SCND-WW-IS 
(Apr 19):8 

shipments, related to plasma source technology, 
SCND-WW-IS (Apr 19):7 
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Drytek (company) 
General Signal divestiture status, SCND-WW-IS 

Gul 26):10 
DSP Group (company) 

telephones and telephone equipment, semiconductor 
vendor, SAMM-EU-FR Qui 26):62 

Dumping 
DRAM, SEMI-EU-DP (Feb 8):1 

Japan agreements, 1990, SEMI-EU-DP (Feb 8):2 
price-monitoring agreements with Korean vendors, 

SEMI-EU-DP (Feb 8):1 
settlement of Korean antidumping suit, SEMI-

EU-DP (Mar 19):16 
European Commission (EC) preliminary antidumping 

legislation against Korea, SEMI-EU-DP (Feb 8):1 
Korean DRAM antidumping duties, and semiconduc

tor market overview, SEMI-EU-DP 0un 18):[05]l 

Eastern Europe 
Alcatel NV operations, SAMM-EU-VP Qun 28):8 
defined, SEMI-EU-DP (Nov 26):3 

Eastman Kodeik Japan (company) 
emploj^ment contracts cancelled, SCND-WW-IS 

(Apr 19):12 
EC. See European Commission 
EDP. See Electronic data processing (EDP) 
EDRAM 

market suppliers, SCND-WW-IS (Feb 22):2 
and SRAM market, SCND-WW-IS (Mar 22):3 

EEPROM 
consumption forecast, Europe, 1991-1997, SEMI-

EU-MT gun 30):33 
defined, SEMI-EU-MT Qun 30):45 
rticurket share, serial interfaces, SCND-WW-IS 

(Mar 22):2 
market share, by vendor, Europe, 1991-1992, SEMI-

EU-MT Oun 30):35 
National Semiconductor, market activities, SCND-

WW-IS gan 25):6 
revenue 

Europe 
1991-1997, SEMI-EU-MT (]vai 30):34 
1992-1997, SEMI-EU-MT Qun 30):36 

revenue, by application, Europe, 1992-1997, SEMI-
EU-MT (fun 30):36 

sales, by vendor, Europe, 1991-1992, SEMI-EU-MT 
Gun 30):35 

serial interfaces, SCND-WW-IS (Mar 22):2 
shipments, Europe, 1991-1997, SEMI-EU-MT 

(Jun 30):34 
unit life cycles, Europe, 1991-1997, SEMI-EU-MT 

Oun 30):35 
EFI. See under Automotive electronics 
Electroglas (company) 

General Signal divestiture status, SCND-WW-IS 
Gul 26):10 

Electroruc data processing (EDP) 
ASICs, consLimption forecast, Europe (1992-1997), 

SEMI-EU-MT Gul 23):13 
production, Europe, SAMM-EU-DP Gun 18):[04]1 

Electronic data processing (EDP) (continued) 
semiconductors 

European purchasing criteria, SEMI-EU-UW 
Gul 16):27 
1992-1993, SEMI-EU-UW Gnl 16):9 

See also Data processing applications 
Electronic equipment 

Europe, production, SAMM-EU-DP (Jun 18):[04]1 
importance of communications applications in Euro

pean market, SAMM-EU-MT (Apr 16):6 
market forecast, Japan, 1993, SCND-WW-IS (Feb 22):5 
production 

Asia/Pacific-ROW, by country, 1991-1997, SCND-
WW-IT (Dec 27):5-6 

Europe, 1992, SAMM-EU-DP Gun 18):[04]1 
Japan, by application, 1993, SCND-WW-IS 

(Aug 30):9 
production, by application, Europe, 1992, SAMM-

EU-MT (Apr 16):6 
production growth, by application 

Europe 
1992-1997, SAMM-EU-DP Gun 18):[04]2, [04]7 
1992, SAMM-EU-DP Gun 18):[04]7 

and semiconductors 
Europe, SAMM-EU-DP Gun 18):[04]2 

1992, SAMM-EU-DP Gun 18):[04]7 
See also Electronic data processing (EDP) 

Electronic fuel injection (EFI). See under Automotive elec
tronics 

Elonex (company) 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):20 

production facihties, SAMM-EU-MT (Aug 31):63 
production forecast, Europe (1994), S.AMM-EU-DP 

P e c 31):3 
Embedded system applications 

described, SCND-WW-IS (Dec 27):8 
E-Mu Systems 

acquired by Creative Labs, SCND-WW-IS (Aug 30):13 
EPROM 

consLunption forecast, Europe, 1991-1997, SEMI-
EU-MT Gun 30):29 

defined, SEMI-EU-MT Gun 30):45 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):4 
market share, by vendor 

Europe, 1991-1992, SEMI-EU-MT Gun 30):31 
worldwide, 1992, SEMI-EU-VP (Nov 24):23 

National Semiconductor, market activities, SCND-
WW-IS Gan 25):6 

prices 
Europe 

February 1993, SEMI-EU-DP (Feb 26):4 
March 1993, SEMI-EU-DP (Mar 29):4 

revenue 
Europe 

1991-1997, SEMI-EU-IVIT Gun 30):30 
1992-1997, SEMI-EU-MT Gun 30):32 

revenue, by application, Europe, 1992-1997, SEMI-
EU-MT Gun 30):31 

sales, by vendor, Europe, 1991-1992, SEMI-EU-MT 
Gun 30):31 

shipments, Europe, 1991-1997, SEMI-EU-MT 
Gun 30):30 

i 

i 
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EPROM (continued) 
unit life cycles, Europe, 1991-1997, SEMI-EU-MT 

Qun 30):32 
Epson (company) 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):21 
production facilities, S.AMM-EU-MT (Aug 31):63 

Ericsson (company) 
acquisitions 

percentage of General Electric, SAMM-EU-VP 
(Nov 17):4 

percentage of Schrack Elektronik, SAMM-EU-VP 
(Nov 17):4 

percentage of Terma Elektronik, SAMM-EU-VP 
(Nov 17):5 

agreements with telecommunications vendors, SCND-
WW-IS (Feb 22):11 

alliances, joint ventures, and acquisitions, SAMM-
EU-VP (Nov 17):4 

business segments, SAMM-EU-VP (Nov 17):1 
components business area, SAMM-EU-VP (Nov 17):18 
corporate overview, SAMM-EU-VP (Nov 17):1 
defense systems business area, SAMM-EU-VP 

(Nov 17):19 
European marketing strategy, SAMM-EU-MT 

(Apr 16):16 
forecast perspective, SAMM-EU-VP (Nov 17):21 
joint venture 

with Ascom Holding, SAMM-EU-VP (Nov 17):4 
with Hewlett-Packard, SAMM-EU-VP (Nov 17):4 
with Intel, SAMM-EU-VP (Nov 17):4 
with Texas Instruments, SAMM-EU-MT 

(Apr 16):48; SAMM-EU-VP (Nov 17):4 
with Toshiba, SAMM-EU-VP (Nov 17):4 

local/wide area networking, SAMM-EU-VP 
(Nov 17):18 

major local vendors, SAMM-EU-VP (Nov 17):3 
manufacturing, SAMM-EU-VP (Nov 17):7 

main activities, by sector, SAMM-EU-VP 
(Nov 17):8 

networks business area, SAMM-EU-VP (Nov 17):16 
organization chart, SAMM-EU-VP (Nov 17):2 
product strategy, SAMM-EU-MT (Apr 16):17 
public telecorrununications business area, SAMM-

EU-VP (Nov 17):9 
radio communications business area, SAMM-EU-VP 

(Nov 17):12 
research and development, SAMM-EU-VP (Nov 17):5 

global organization, SAMM-EU-VP (Nov 17):6 
sales 

public telecommunications products, by region, 
1992, SAMM-EU-VP (Nov 17):9 

radio communications products, by region, 1992, 
SAMM-EU-VP (Nov 17):13 

by region, 1992, SAMM-EU-MT (Apr 16):17 
semiconductors spend, SAMM-EU-VP (Nov 17):20 
vendor profile, SAMM-EU-MT (Apr 16):16; 

SAMM-EU-VP (Nov 17):1 
Escom Computer (company) 

corporate overview, SCND-WW-IS (Dec 27):6 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):21 

production facilities, SAMM-EU-MT (Aug 31):63 

Ethernet products 
100-Mbps upgrade status, SCND-WW-IS (Feb 22):6 

Europe 
analog ICs 

lead times, February 1993, SEMI-EU-DP (Feb 26):3 
prices 

February 1993, SEMI-EU-DP (Feb 26):3 
March 1993, SEMI-EU-DP (Mar 29):2 

product growth, 1992, SEMI-EU-DP (Feb 26):10 
ASICs 

CBICs 
applications (1992-1997), SEMI-EU-MT 

Ju l 23):47 
consumption forecast (1987-1997), SEMI-EU-MT 

Gul 23):45 
consumption forecast, by application 

(1987-1997), SEMI-EU-MT Qui 23):53 
consumption forecast, by application (1992 vs. 

1997), SEMI-EU-MT Qui 23):48 
consumption forecast, by region (1987-1997), 

SEMI-EU-MT gul 23):54 
consumption forecast, by region (1992 vs. 1997), 

SEMI-EU-MT Gul 23):49 
design starts (1991-1993), SEMI-EU-DP 

(Aug 6):2, 6 
design starts, by application (1991-1993), SEMI-

EU-DP (Aug 6):6 
design starts, by complex cell (1991-1993), SEMI-

EU-DP (Aug 6):8 
design starts, by feahire size (1991-1993), SEMI-

EU-DP (Aug 6):11 
design starts, by gate count (1991-1993), SEMI-

EU-DP (Aug 6):4 
design starts, by RAM size (1991-1993), SEMI-

EU-DP (Aug 6):9 
market growth, by product segment (1987-1997), 

SEMI-EU-MT (Jul 23):52 
market share, by function (1987-1997), SEMI-

EU-MT (Jul 23):45 
market share, by product segment (1987-1997), 

SEMI-EU-MT Qui 23):51 
market share, by region (1992-1997), SEMI-

EU-MT Gul 23):49 
market share, by technology (1987-1997), SEMI-

EU-MT Gul 23):46 
market ta«nds (1992-1997), SEMI-EU-MT 

Gul 23):46 
revenue, by product segment (1987-1997), SEMI-

EU-MT Gul 23):50 
consumption forecast, 1987-1997, SEMI-EU-MT 

Gul 23):9 
consumption forecast, by application 

1987-1997, SEMI-EU-MT (Jul 23):21 
1992-1997, SEMI-EU-MT Gul 23):13 
1992 vs. 1997, SEMI-EU-MT Gul 23):14 

consumption forecast, by country 
1992-1997, SEMI-EU-MT Gnl 23):16 
1992 vs. 1997, SEMI-EU-MT Gnl 23):16 

consumption forecast, by region, 1987-1997, SEMI-
EU-MT Gul 23):22 

custom 
applications (1992-1997), SEMI-EU-MT 

Gul 23):56 
consumption forecast (1987-1997), SEMI-EU-MT 

Gul 23):55 
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Europe (continued) 
ASICs (continued) 

custom (continued) 
consumption forecast, by application 

(1987-1997), SEMI-EU'MT Qui 23):61 
consumption forecast, by application (1992 vs. 

1997), SEMLEU-MT (Jul 23):56 
consumption forecast, by region (1987-1997), 

SEMI-EU-MT Qui 23):62 
consumption forecast, by region (1992 vs. 1997), 

SEMI-EU-MT Qui 23):57 
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SEMI-EU-MT Qui 23):59 
market share, by region (1992-1997), SEMI-

EU-MT Qui 23):57 
market share, by technology (1987-1997), SEMI-

EU-MT Qui 23):55 
market trends, 1992-1997, SEMI-EU-MT 

Qui 23):55 
revenue, by product segment (1987-1997), SEMI-
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design starts, 1993, SEMI-EU-DP (Aug 6):1 
forecast perspective, 10 
gate arrays 

applications (1992-1997), SEMI-EU-MT 
Oul 23):25 

consumption forecast (1987-1997), SEMI-EU-MT 
(Jul 23):23 

consumption forecast, by application 
(1987-1997), SEMI-EU-MT (Jul 23):31 

consumption forecast, by application (1992 vs. 
1997), SEMI-EU-MT Qui 23):25 

consumption forecast, by country (1992 vs. 
1997), SEMI-EU-MT Qui 23):27 

consumption forecast, by region (1987-1997), 
SEMI-EU-MT (Jul 23):32 

design starts (1991-1993), SEMI-EU-DP 
(Aug 6):2 

design starts, by complex cell (1991-1993), SEMI-
EU-DP (Aug 6):8 

design starts, by feature size (1991-1993), SEMI-
EU-DP (Aug 6):10 

design starts, by gate count (1991-1993), SEMI-
EU-DP (Aug 6):3 

design starts, by production volume (1991-1992), 
SEMI-EU-DP (Aug 6):5 

design starts, by RAM size (1991-1993), SEMI-
EU-DP (Aug 6):9 

market growth, by product segment (1987-1997), 
SEMI-EU-MT Oul 23):30 

market share, by product segment (1987-1997), 
SEMI-EU-MT an l 23):29 

market share, by region (1992-1997), SEMI-
EU-MT Oul 23):26 

market trends (1992-1997), SEMI-EU-MT 
Oul 23):23 

revenue, by product segment (1987-1997), SEMI-
EU-MT Ju l 23):28 

market forecast, SEMI-EU-DP Qtin 18):[05]7 
market growth, by product segment, 1987-1997, 
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SEMI-EU-MT Qui 23):42 
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SEMI-EU-MT Oul 23):34, 41 
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EU-MT Qui 23):38 
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EU-MT Qui 23):33 
market trends (1992-1997), SEMI-EU-MT 

Qui 23):34 
revenue, by product segment (1987-1997), SEMI-

EU-MT Oul 23):40 
revenue, by product segment, 1987-1997, SEMI-

EU-MT Oul 23):18 
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automobiles 

forecast perspective, SAMM-EU-MT (Sep 30):10 
global car markets, SAMM-EU-MT (Sep 30):3 
key issues, SAMM-EU-MT (Sep 30):55 
market trends, SAMM-EU-MT (Sep 30):1 
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EU-MT (Sep 30):5 
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automotive electronics (continued) 
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market share, by manufacturer, 1991, SAMM-
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1986-1996, SCND-WW-IS Qan 25):10 
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revenue, by segment (1992), SAMM-EU-MT 
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worldwide importance, SAMM-EU-MT (Apr 16);3 

Europe (continued) 
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cordless telephones, vendors, SCND-WW-IS 
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(Sep 24):29 
National Semiconductor market share, 1992, SEMI-

EU-DP (Feb 26):18 
defined, SEMI-EU-MT Oun 30):46 
design starts, CBICs, by application, 1992, SEMI-

EU-DP (Jun 18):[05]8, [05]14 
digital signal processors (DSPs) 

market b:«nds, SEMI-EU-MT (Sep 24):12 
revenue drivers, SCND-WW-IS (Feb 22):6 

discrete devices 
diodes 
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(Dec 5):47 

revenue, by vendor (1992), SEMI-EU-FR 
(Dec 5):47 

market analysis, SEMI-EU-FR (Dec 5):1 
market forecast, SEMI-EU-FR (Dec 5):9 

1990-1997, SEMI-EU-FR (Dec 5):11 
market growth, by application, 1993, SEMI-EU-FR 

(Dec 5):14 
market growth, by region, 1993, SEMI-EU-FR 

(Dec 5):16 
market overview, SEMI-EU-FR (Dec 5):3 
market share, SEMI-EU-FR (Dec 5):6 
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EU-FR (Dec 5):12 
market share, by vendor, SEMI-EU-FR (Dec 5):38 

1992, SEMI-EU-FR (Dec 5):39, 41 
market share, by vendor origin, 1992, SEMI-EU-FR 

(Dec 5):37 
market trends, by application, 1993, SEMI-EU-FR 

(Dec 5):14 
market trends, by region, 1993, SEMI-EU-FR 
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market share, by vendor (1992), SEMI-EU-FR 
(Dec 5):51 
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power 
market forecast (1990-1997), SEMI-EU-FR 

(Dec 5):23 
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price (1980-1992), SEMI-EU-FR (Dec 5):24 
shipments (1980-1992), SEMI-EU-FR (Dec 5):24 

power IGBT 
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Europe (continued) 
discrete devices (continued) 
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(Dec 5):21 

market share, by application (1993), SEMI-
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revenue, by vendor (1992), SEMI-EU-FR 
(Dec 5):42 

vendor analysis, SEMI-EU-FR p e c 5):37 
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Europe (continued) 
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forecast assumptions, SEMI-EU-DP (Mar 19):6 
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shipments, 1991-1997, SEMI-EU-MT (Jun 30)ill 
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1992, SEMI-EU-DP (Mar 19):3 
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lead times, February 1993, SEMI-EU-DP (Feb 26):3 
price 

19910anuary)-1993(April), SCND-WW-IS 
(May 17):2 

February 1993, SEMI-EU-DP (Feb 26):3 
production, SEMI-EU-DP (Aug 30):1 

1991-1993, SEMI-EU-DP (Aug 30):2 
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(Mar 19):14 
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Europe (continued) 
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vs. reference price (1992), SEMI-EU-DP 
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forecast perspective, SEMI-EU-DP (Aug 30):6 
lead times, February 1993, SEMI-EU-DP (Feb 26):3 
price 

199iganuary)-1993(AprU), SCND-WW-IS 
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production, SEMI-EU-DP (Aug 30):2 
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supply-demand dynamics, SEMI-EU-DP 
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DRAM 16Mb 

forecast perspective, SEMI-EU-DP (Aug 30):7 
lead times, February 1993, SEMI-EU-DP (Feb 26):4 
prices, February 1993, SEMI-EU-DP (Feb 26):4 
production, SEMI-EU-DP (Aug 30):2 

1991-1993, SEMI-EU-DP (Aug 30):3 
supply-demand dynamics, SEMI-EU-DP 

(Mar 19):15 
economic conditions, and ASIC consumption forecast, 

SEMI-EU-MT Qui 23):5 
economic growth, and DRAM supply-demand fore

cast, 1993, SCND-WW-IS Qu\ 26):7 
EEPROM 

consumption forecast, 1991-1997, SEMI-EU-MT 
Gun 30):33 

market share, by vendor, 1991-1992, SEMI-EU-MT 
gun 30):35 

revenue, 1991-1997, SEMI-EU-MT (Jun 30):34 
revenue, by application, 1992-1997, SEMI-EU-MT 

Oun 30):36 
revenue, by region, 1992-1997, SEMI-EU-MT 

Qxm 30):36 
sales, by vendor, 1991-1992, SEMI-EU-MT 

gun 30):35 
shipments, 1991-1997, SEMI-EU-MT Oun 30):34 
unit life cycles, 1991-1997, SEMl-EU-MT Qun 30):35 

electronic data processing (EDP) 
production, SAMM-EU-DP Qun 18):[04]1 
semiconductor purchasing criteria, SEMI-EIJ-UW 

Qui 16):27 
1992-1993, SEMI-EU-UW Qui 16):9 

electronic equipment 
production, 1992, SAMM-EU-DP gun 18):[04]1 
production, by application, 1992, SAMM-EU-MT 

(Apr 16):6 
production growth, by application 

1992-1997, SAMM-EU-DP gvm 18):[04]2, [04]7 
1992, SAMM-EU-DP gun 18):[04]7 

EPROM 
consumption forecast, 1991-1997, SEMI-EU-MT 

gun 30):29 
lead times, February 1993, SEMI-EU-DP (Feb 26):4 
market share, by vendor, 1991-1992, SEMI-EU-MT 

gun 30):31 
prices 

February 1993, SEMI-EU-DP (Feb 26):4 
March 1993, SEMI-EU-DP (Mar 29):4 

revenue, 1991-1997, SEMI-EU-MT gun 30):30 

Europe (continued) 
EPROM (continued) 

revenue, by application, 1992-1997, SEMI-EU-MT 
gun 30):31 

revenue, by region, 1992-1997, SEMl-EU-MT 
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sales, by vendor, 1991-1992, SEMI-EU-MT 
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shipments, 1991-1997, SEMI-EU-MT gun 30):30 
unit life cycles, 1991-1997, SEMI-EU-MT gun 30):32 

exchange rates, SEMI-EU-MT (Aug 27):2 
1987-1997, SEMI-EU-MT Qui 23):8; SEMI-EU-MT 

(Aug 27):3; SEMI-EU-MT (Sep 24):2 
and ASIC consumption forecast, SEMI-EU-MT 

Qui 23):4 
March 1993, SEMI-EU-DP (Mar 29):4 

exchange rates, by country, 1992, SEMI-EU-DP 
(Nov 26):2 

flash memory 
consumption forecast, 1991-1997, SEMI-EU-MT 

gun 30):36 
lead times, February 1993, SEMI-EU-DP (Feb 26):4 
market share, by vendor, 1991-1992, SEMI-EU-MT 

gun 30):38 
prices 

February 1993, SEMI-EU-DP (Feb 26):4 
March 1993, SEMI-EU-DP (Mar 29):4 

revenue, 1991-1997, SEMI-EU-MT gun 30):37 
revenue, by application, 1992-1997, SEMI-EU-MT 

gun 30):39 
revenue, by region, 1992-1997, SEMI-EU-MT 

gun 30):40 
sales, by vendor, 1991-1992, SEMI-EU-MT 

gun 30):38 
shipments, 1991-1997, SEMI-EU-MT gun 30):37 
unit Hfe cycles, 1991-1997, SEMl-EU-MT Oun 30);40 

GSM networks, SAMM-EU-DP Oun 18):[04]4, [04)9 
forecast perspective, SAMM-EU-DP gun 18):[04J12 
market forecast, SAMM-EU-DP gun 18):[04]6, 

[04]11 
industrial applications 

and microprocessors (MPUs), SEMI-EU-MT 
(Sep 24):31 

National Semiconductor market share, 1992, SEMI-
EU-DP (Feb 26):18 

semiconductor purchasing criteria, SEMI-EU-UW 
gul 16):29 
1992-1993, SEMI-EU-UW Qui 16):12 

integrated circuits 
bipolar digital, product grov\rth (1992), SEMI-

EU-DP (Feb 26):11 
microcomponents, consumption forecast 

(1987-1997), SEMI-EU-MT (Sep 24):7 
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bookings and billings (1991-1993), SEMI-EU-DP 
gun 18):[05]18, [05]21 

consumption forecast (1991-1997), SEMI-EU-MT 
gun 30):1 

consiunption forecast, by product (1991-1997), 
SEMI-EU-MT gun 30):3, 4 

cost per megabit, by product (1991-1997), SEMI-
EU-MT gun 30):8 

lead time, by product (November 1992), SEMI-
EU-DP gun 18):[05]18, [05]21 
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Europe (continued) 
integrated circuits (continued) 
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market forecast, SEMI-EU-DP Qun 18):[05]19 
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EU-MT J u n 30):9 
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SEMI-EU-MT Gun 30):8 
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tion, SCND-WW-IS (Mar 22):7 
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prices, March 1993, SEMI-EU-DP (Mar 29):1 
product growth, 1992, SEMI-EU-DP (Feb 26):10 

market forecast 
ASICs, 1987-1997, SEMI-EU-DP Gun 18):[05]10, 

[05]15 
microcomponents, SEMI-EU-DP Gun 18):[05]12 

1987-1997, SEMI-EU-DP Gun 18):[05]17 
semiconductors, 1992-1997, SEMI-EU-MT 

(Aug 27):9 
semiconductors, by country, 1987-1997, SEMI-

EU-MT (Aug 27):11 
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1987-1992, SEMI-EU-MT (Aug 27):10 
1993, SEMI-EU-DP Gun 18):[05]4, [05]6 

market growth 
486 processors, 1991-1992, SEMI-EU-DP 

Gun 18):[05]10, [05]16 
analog devices, 1992, SEMI-EU-DP Gun 18):[05]2 
ASICs, by product, 1992, SEMI-EU-DP 

Gun 18):[05]7, [05]13 
CBICs, 1992, SEMI-EU-DP Gun 18):[05]7, [05]13 
complex PLDs, 1992, SEMI-EU-DP Gun 18):[05]7 
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optoelectronics devices, 1992, SEMI-EU-DP 
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market growth (continued) 
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Oun 18):[0518, [05]14 
CBICs, by application, 1992, SEMI-EU-DP 

Gun 18):[05]8, [05]U 
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(1991), SAMM-EU-VP Gun 28):22 
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1992, SEMI-EU-DP Gun 18):[05]2 
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revenue, by application, 1992-1997, SEMI-EU-MT 

Gun 30):43 
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joint venture w îth Siemens, SEMI-EU-DP 

Qun 18):[05]20 

IBM Corp. (continued) 
DRAM (continued) 

manufacturer, SCND-WW-IS (Aug 30):4 
production, 1991-1993, SEMI-EU-DP (Aug 30):11 

DRAM 16Mb, joint venture v^ith Siemens, SEMI-
EU-DP (Aug 30):1 

Fiber Channel Systems Initiative, SAMM-EU-DP 
(Sep 15):2 

hitel market agreements, 486 MRUs, SCND-WW-IS 
(Jan 25):7 

market sales, 486 MPU, SCND-WW-IS Qan 25):7 
National Semiconductor technology-sharing agree

ment, SEMI-EU-DP (Feb 26):15 
packaging technology, speech by BUI LaRosa, Inter

national Sales/Marketing Director, 0061853001.[06]4, 
0061853501.[06]4 

parity bit in PCs, SCND-WW-IS (Mar 22):2 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):21 

European production levels, 1990-1993, SEMI-
EU-DP Qun 18):[05]19, [05]21 

parity bit, SCND-WW-IS (Mar 22):2 
production, Europe (1992/Q4), SAMM-EU-DP 

(Mar 18):3 
production facilities, SAMM-EU-MT (Aug 31):64 

PowerPC, Toshiba license negotiation status, SCND-
WW-IS (Dec 27):10 

wafer fabrication facilities, Europe, SEMI-EU-DP 
(Aug 30):11 

IBM Japan 
early retirement packages, SCND-WW-IS (Apr 19):13 

ICL 
DRS 3000 models, SAMM-EU-VP (Sep 6):18 
DRS 6000 models, SAMM-EU-VP (Sep 6):19 

ICL plc, SAMM-EU-VP (Sep 6):12 
Eilliances, mergers, and joint ventures, SAMM-EU-VP 

(Sep 6):6 
business streams strategy, S.AMM-EU-VP (Sep 6):15 
compemy background, SAMM-EU-VP (Sep 6):1 
contract equipment manufacturing, S.AMM-EU-VP 

(Sep 6):11 
in European context, SAMM-EU-VP (Sep 6):12 
financials 

1992, SAMM-EU-VP (Sep 6):3 
annual profits worldwide, 1989-1992, SAMM-

EU-VP (Sep 6):5 
annual turnover worldwide, 1989-1992, SAMM-

EU-VP (Sep 6):5 
operating expenses, 1989-1992, SAMM-EU-VP 

(Sep 6):5 
revenue, by industry, 1992, SAMM-EU-VP (Sep 6):5 
revenue, by product, 1992, SAMM-EU-VP (Sep 6):5 
revenue, by product type, 1992, SAMM-EU-VP 

(Sep 6):6 
turnover, by region, 1992, SAMM-EU-VP (Sep 6):5 

hardware strategy, SAMM-EU-VP (Sep 6):21 
joint ventures 

with KMECS, SAMM-EU-VP (Sep 6):15 
vdth Marine Computer Systems, SAMM-EU-VP 

(Sep 6);15 
manufacturing activities, SAMM-EU-VP (Sep 6):10 
networking services, SAMM-EU-VP (Sep 6):23 
networking strategy, SAMM-EU-VP (Sep 6):22 
Nokia Data merger, SAMM-EU-VP {Sep 6)i6 

i 

i 

i 

February 28,1994 ©1994 Dataquest Europe Limited SEMI-EU-IX-9304 



Semiconductors Europe 31 

^ 

ICL plc, SAMM-EU-VP (Sep 6):12 (continued) 
organization, SAMM-EU-VP (Sep 6):6 

business divisions, SAMM-EU-VP (Sep 6):7 
organization chart, SAMM-EU-VP (Sep 6):8 

PC business, SAMM-EU-VP (Sep 6):20 
PCs 

European market activities, S.AMM-EU-DP 
(Mar 18):21 

production facilities, SAMM-EU-MT (Aug 31):64 
product strategy, SAMM-EU-VP (Sep 6):17 

mainframes business, SAMM-EU-VP (Sep 6):17 
midrange systems business, SAMM-EU-VP 

(Sep 6):18 
open systems and standards, SAMM-EU-VP 

(Sep 6):17 
System, 25; SAMM-EU-VP (Sep 6):20 

research and development, SAMM-EU-VP (Sep 6):10 
expenditures, 19889-1992, SAMM-EU-VP (Sep 6):11 

revenue, Europe, by country, 1990-1992, SAMM-
EU-VP (Sep 6):14 

revenue, by product, Europe, 1990-1992, SAMM-
EU-VP (Sep 6):14 

vendor profQe, SAMM-EU-VP (Sep 6):1 
ICPI. See Individual Computer Products International 
IICO. See Ion Implantation Corp. 
Image compression 

and ASIC consumption forecast, SEMI-EU-MT 
Qui 23):16 

Individual Computer Products International 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):22 

production facilities, SAMM-EU-MT (Aug 31):64 
Industrial applications 

consumption forecast, ABICs, Europe (1992-1997), 
SEMI-EU-MT GuI 23):14 

and microcontrollers, Europe, SEMI-EU-MT 
(Sep 24):42 

and microprocessors, Europe, SEMI-EU-MT 
(Sep 24):32 

National Semiconductor market share, Europe, 1992, 
SEMI-EU-DP (Feb 26):18 

semiconductors 
European purchasing criteria, SEMI-EU-UW 

Oul 16):29 
1992-1993, SEMI-EU-UW Qui 16):12 

using LED lamp/displays, SEMI-EU-DP (Nov 29):9 
using optocouplers, SEMI-EU-DP (Nov 29):10 
using photosensors, SEMI-EU-DP (Nov 29):13 
using power transistors, SEMI-EU-FR (Dec 5):28 

Inmos (company) 
acquired by SGS-Thomson in 1989, SEMI-EU-VP 

(Nov 24):1 
corporate history, SEMI-EU-VP (Nov 24):4 

Integrated circuits (ICs) 
bipolar digital 

product growth, Europe, 1992, SEMI-EU-DP 
(Feb 26):11 

top suppliers, by product, 1992, SCND-WW-DP 
(May 31):5 

bipolar logic, market growth, 1992, SCND-WW-DP 
(Feb 8):10 

CMOS, submicron CMOS fab facilities, Texas Instru
ments, SCND-WW-IS (Mar 22):9 

Integrated circuits (ICs) (continued) 
market share, by vendor 

automotive applications, 1991-1992, SCND-WW-IS 
(Aug 30):14 

consumer applications, 1991-1992, SCND-WW-IS 
(Aug 30):14 

mixed-signal, market share, 1992, SCND-WW-IS 
(Mar 22):6 

MOS logic 
market growth 

1992, SCND-WW-DP (Feb 8):10 
European sales (1992), SEMI-EU-DP 

Gun 18):[05]2 
top suppliers, by product, 1992, SCND-WW-DP 

(May 31):5 
MOS memory 

application trends, 1992-1997, SEMI-EU-DP 
Gun 18):[05]22 

bookings and billings, Europe (1991-1993), SEMI-
EU-DP Gun 18):[05]18, [05]21 

consumption 
Japan (1992), SCND-WW-IS (Sep 27):8 
Japan, by application/product (1992), SCND-

WW-IS (Sep 27):9 
consumption, by product, SEMI-EU-MT Gun 30) :2 
consumption forecast, Europe (1991-1997), SEMI-

EU-MT Gun 30):1 
consumption forecast, by product, Europe 

(1991-1997), SEMI-EU-MT Gun 30):3, 4 
cost per megabit, by product, Europe (1991-1997), 

SEMI-EU-MT (Jun 30):8 
European market, by application, 1993, SEMI-

EU-DP Gun 18):I05]19, [05]22 
European market forecast, SEMI-EU-DP 

Gun 18):[05]19 
1992-1997, SEMI-EU-DP Gun 18):[05]22 

family tree, SEMI-EU-MT Gun 30):1 
growth strategies, SEMI-EU-DP Gun 18):[05]20 
lead time, by product, Europe (November 1992), 

SEMI-EU-DP Gun 18):[05]18, [05]21 
market growth, European sales (1992), SEMI-

EU-DP Gun 18):[05]2 
market share, by vendor, Europe, (1991-1992), 

SEMI-EU-MT Gun 30):6 
market size, by product, Europe (1991-1997), SEMI-

EU-MT Gun 30):3 
market trends, Europe (1991-1997), SEMI-EU-MT 

Gun 30):2 
price, by product 

Europe (1991-1997), SEMI-EU-MT Gun 30):7 
Europe (November 1992), SEMI-EU-DP 

Gun 18):[05]18, [05]21 
revenue, Emrope, by region (1992-1997), SEMI-

EU-MT Gun 30):9 
revenue, by application, Europe (1992-1997), SEMI-

EU-MT Gun 30):9 
sales, by vendor, Europe, (1991-1992), SEMI-EU-MT 

Gun 30):6 
terabit consumption, by product, Europe 

(1991-1997), SEMI-EU-MT Gun 30):8 
top suppliers, by product, 1992, SCND-WW-DP 

(May 31):5 

SEMI-EU-IX-9304 ©1994 Dataquest Europe Limited . f ebruary 28, 



32 Semiconductors Europe 

Integrated circuits (ICs) (continued) 
MOS microcomponents 

consumption forecast, Europe (1987-1997), SEMI-
EU-MT (Sep 24):7 

market growth, European sales (1992), SEMI-
EU-DP (Jun 18):[05]2 

top suppliers, by product, 1992, SCND-WW-DP 
(May 31):5 

power, revenue forecast, 1990-1997, SCND-WW-IS 
Oul 26):8 

revenue, by product, 1987-1992, SCND-WW-DP 
(Feb 8):5 

revenue, by vendor 
automotive applications, 1991-1992, SCND-WW-IS 

(Aug 30):14 
consumer applications, 1991-1992, SCND-WW-IS 

(Aug 30):14 
suppliers to sound card manufacturers, SCND-WW-IS 

(Aug 30):13 
television, Toshiba 29BS250 IC content list, SAMM-

EU-FR (Dec 29):77 
top suppliers, by product, 1992, SCND-WW-DP 

(May 31):5 
VCRs, Victor HR-Xl IC content Ust, SAMM-EU-FR 

(Dec 29):78 
Integrated Circuit Systems (compciny) 

acquired Turtle Beach, SCND-WW-IS (Aug 30):13 
Integrated Device Technology Inc. 

dual-port SRAM manufacturer, SCND-WW-IS 
Qan 25):3 

Integrated Information Technology (company) 
PC graphics controllers, competitive position/analysis, 

SAMM-EU-MT (Aug 31):34 
Integrated Services Digital Networks (ISDN) 

in European market, SAMM-EU-MT (Apr 16):23 
Intel 

Pentivmi processor 
architecture, diagrammed, SAMM-EU-MT 

(Aug 31):38 
benefits of increased performance, SCND-WW-IS 

(Apr 19):3 
BiCMOS technology, SEMI-EU-MT (Sep 24):24 
chip demand, 1993-1997, SCND-WW-IS (Sep 27):10 
described, SAMM-EU-MT (Aug 31):38 
impact on PC chip demand, SCND-WW-IS 

(Sep 27):9 
hitel's market strategy, 1993, SCND-WW-IS 

(Aug 30):3 
introduced, SAMM-EU-MT (Aug 31):37 
market steategy, 1993, SCND-WW-IS (Aug 30):3 
technical specifications, SCND-WW-IS (Apr 19):2 

Intel Corp. 
486 

market strategy, 1993, SCND-WW-IS (Aug 30):3 
product offerings, SCND-WW-IS (Oct 25):6 

APIC architecture announced, SAMM-EU-MT 
(Aug 31):37 

capital spending trends, SCND-WW-IS Qan 25):10 
flash memory 

market, SGND-WW-IS Qan 25):6 
new technology impact on pricing trends, SCND-

WW-IS (Dec 6):6 
flash memory 8Mb, SCND-WW-IS (Mar 22):7 
forecast product growth trends, 1993, SCND-WW-DP 

(Feb 8):8 

Intel Corp. (continued) 
IBM market agreements, 486 MRUs, SCND-WW-IS 

Gan 25):7 
joint venture with Ericsson, SAMM-EU-VP (Nov 17);4 
market share 

flash memory, worldwide (1992), SCND-WW-IS 
(Feb 22):6 

microcomponents, worldwide (1991-1992), SCND-
WW-DP (Feb 8):8 

MOS microcomponents, 1992, SCND-WW-DP 
(May 31):3, 13 

semiconductors, worldwide (1992), SCND-WW-DP 
(May 31):1 

microcomponents, European sales, 1992, SEMI-EU-DP 
Gun 18):[05]10, [05]16 

microprocessors 
68xxx family, SCND-WW-IS Gun 28):4 
competitive threats, SEMI-EU-MT (Sep 24):26 
production rates, 1993, SCND-WW-DP (May 31):3 
x86 family, use in hand-held devices, SCND-WW-IS 

(Sep 27):17 
new 486SL processors introduced, SAMM-EU-MT 

(Aug 31):37 
and PCI standard, SAMM-EU-MT (Aug 31):37 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):22 

production facilities, SAMM-EU-MT (Aug 31):64 
processor architecture trends, speech by Hans Geyer, 

Microprocessor Products Group VP, 
0061853001.[06]6, 0061853501.[06]6 

revenue 
semiconductors, by product, 1992, SCND-WW-DP 

(May 31):6 
semiconductors, by region, 1992, SCND-WW-DP 

(May 31):6 
semiconductors change, by product, 1992, SCND-

WW-DP (May 31):5 
semiconductors, German market share, SEMI-EU-DP 

(Nov 26):5 
SI product line, meirket forecast, SAMM-EU-MT 

(Aug 31):40 
strong position in semiconductor growth markets, 

1992, SCND-WW-DP (Feb 8):7 
top ranked semiconductor supplier, SCND-WW-DP 

(May 31):4 
VLSI, summary of speech by chairman, Gordon 

Moore, SCND-WW-IS (May 17):5 
Interruitional Rectifier 

corporate history, SCND-WW-IS (Sep 27):13 
MOSFET, supplier, SCND-WW-IS (Sep 27):13 
product portfolio, SCND-WW-IS (Sep 27):14 
revenue, by product, 1991-1992, SCND-WW-IS 

(Sep 27):14 
Inventory management performance 

inventory turns, SCND-WW-IS (Feb 22):11 
WIP turns, SCND-WW-IS (Feb 22):11 

Inventory turns 
as inventory management performance benchmark, 

SCND-WW-IS (Feb 22):11 
Ion Implantation Corp. 

sister company of Spectrum Sciences Inc., SCND-
WW-IS (Feb 22):13 

IR. See International Rectifier 

i 

i 

February 28, 1994 ©1994 Dataquest Europe Limited SEMI-EU-IX-9304 



1 

1 

i 

Seiriiconductors Europe 

Irelcuid 
discrete devices, market trends, 1993, SEMI-EU-FR 

(Dec 5):16 
market forecast 

semiconductors, 1992-1997, SEMI-EU-MT 
• j (Aug 27):33, 35 
• : semiconductors, by product, 1992-1997, SEMI-
• EU-MT (Aug 27):36 
^ B market history, semiconductors, 1987-1992, SEMI-
V EU-MT (Aug 27):34 
• PCs, manufacturing activity, 1992, SAMM-EU-DP 
• (Mar 18):3, 10 
• revenue, semiconductors, 1987-1997, SEMI-EU-MT 
• (Aug 27):36 
^ F semiconductors 
B market overview, SCND-WW-IT (Dec 27):4-7 
^ 1 market trends, by application, SCND-WW-IT 
^ (Dec 27):4-10 

See also United Kingdom/Ireland 
ISDN. See Integrated Services Digital Netwrorks (ISDN) 
Israel 

^ L Association of Electronics Industries, National Semi-
^ P conductor manufacturing agreement, SEMI-EU-DP 

(Feb 26):15 
Italy 

automobiles, production forecast, S.AMM-EU-MT 
(Sep 30):5 

discrete devices, market trends, 1993, SEMI-EU-FR 
(Dec 5):16 

market forecast 
semiconductors, 1987-1997, SEMI-EU-MT 

(Aug 27):25 
semiconductors, by product, 1992-1997, SEMI-

EU-MT (Aug 27):27, 28 
market history, semiconductors, by product. 

1987-1992, SEMI-EU-MT (Aug 27):26 
PCs, manufacturing activity, 1992, SAMM-EU-DP 

(Mar 18):10 
revenue, semiconductors, 1987-1997, SEMI-EU-MT 

(Aug 27):28 
semiconductors 

market share analysis, SEMI-EU-DP (Nov 26):9 
market share, by vendor, 1992, SEMI-EU-DP 

(Nov 26):9 
market trends, by application, SCND-WW-IT 

(Dec 27):4-10 

J 
Japan 

analog integrated circuits, monolithic, market share. 
by vendor (1992), SCND-WW-IS (Dec 27):7 

ASICs 
market forecast, 1993, SCND-WW-IS (Apr 19):6 
MOS gate arrays, consumption, by application 

(1992), SCND-WW-IS (Aug 30):7 
NRE charges, SCND-WW-IS Qui 26):5; SCND-

WW-IS (Oct 25):5 
automobiles, tramsplants/competition, S.AMM-EU-MT 

(Sep 30):12 
capital spending trends, SCND-WW-IS (Jan 25):9 

1986-1996, SCND-WW-IS Qah 25):10 
H discrete devices, market share, SEMI-EU-FR (Dec 5):6 

33 

Japan (continued) 
DRAM 

dumping agreements, 1990, SEMI-EU-DP (Feb 8):2 
market growth, 1992, SCND-WW-DP (Feb 8):15 
prices, related to US exchange rates, SCND-WW-IS 

(Apr 19):8 
DRAM 1Mb ^ ^ 

price ^ ^ 1 
1991-1993, SCND-WW-IS Onl 26):9 ^M 
January 1991-April 1993, SCND-WW-IS ^ H 

(May 17):2 ^ ^ 
DRAM 4Mb | 

price ^ ^ 1 
1991-1993, SCND-WW-IS Qui 26):9 ^ H 
January 1991-April 1993, SCND-WW-IS ^M 

(May 17):2 ^ 
January 1993, SCND-WW-IS (Feb 22):3 

economic growth, and DRAM supply-demand fore
cast, 1993, SCND-WW-IS Oul 26):7 

electronic equipment 
market forecast, 1993, SCND-WW-IS (Feb 22):5 
production, by application, 1993, SCND-WW-IS 

(Aug 30):9 
employment situation in electronics industry, SCND-

WW-IS (Apr 19):12 
exchange rates, effect of yen appreciation on semicon

ductor manufacturers, SCND-WW-IS (Sep 27):2 
integrated circuits 

MOS memory, consumption (1992), SCND-WW-IS 
(Sep 27):8 

MOS memory, by application/product, 1992, 
SCND-WW-IS (Sep 27):9 

market share 
semiconductors 

1992, SCND-WW-DP (Feb 8):2 
worldwide (1977-1992), SCND-WW-DP 

(May 31):13 
MOS ASIC, price per gate, SCND-WW-IS (Mar 22):4 
multimedia applications, market forecast, SCND-

WW-IS Gun 28):4 
optoelectronics devices, consumption, 1992, SCND-

WW-IS (Feb 22):3 
PCs, MOS memory consumption, 1992, SCND-WW-IS 

(Sep 27):8 
semiconductors 

capital investinent:revenue ratios, 1984-1992, SEMI-
EU-DP Gun 18):[05]23, [05]25 

capital investment, 1987-1992, SEMI-EU-DP 
Oun 18):[05]23 

capital spending, by vendor, 1992-1993, SCND-
WW-IS (Oct 25):4 

challenges for Japanese government, SCND-WW-IT 
(Dec 27):3-13 

changes for Japanese and foreign makers, SCND-
WW-IT (Dec 27):3-12 

demand structure history, SCND-WW-IT 
(Dec 27):3-2 

distributors, SCND-WW-IS (Apr 19):13 ^M 
factors affecting market, SCND-WW-FT ^ ^ 

(Dec 27):3-10 | 
forecast perspective, SCND-WW-IT (Dec 27):3-ll 1 
market access status, SCND-WW-IT (Dec 27):3-ll 1 
market outlook, 1993, SCND-WW-IT (Dec 27):3-8 1 
market overview, SCND-WW-IT (Dec 27):3-l ^ J 

^^M 

^ ^ SEMI-EU-IX-9304 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ _ © 1 9 9 4 Dataquest Europe L l m i t e c l _ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ February 28,1994 _ J 



34 Semiconductors Europe 

Japan (continued) 
semiconductors (continued) 

market trends, SCND-WW-IT (Dec 27):1-1 
1992, SCND-WW-IT (Dec 27):3-2 

market trends, by application, 1992, SCND-WW-IT 
(Dec 27):3-6 

market trends, by device, 1992, SCND-WW-IT 
(Dec 27):3-2 

market trends, by product 
1982-1997, SCND-WW-IT (Dec 27):3-3 
1992-1997, SCND-WW-IT (Dec 27):3-3, 3-4 
1993-1997, SCND-WW-IT (Dec 27):3-4, 3-5 

production, 1992, SCND-WW-IS (Jan 25):9 
regional sales, by vendor, 1992, SCND-WW-IS 

(Sep 27):3 
trade friction, SCND-WW-IT (Dec 27):3-l 
trend to move manufacturing facilities overseas, 

SCND-WW-IS (Sep 27):3 
United States-Japan Semiconductor Trade Agree

ment (STA), SCND-WW-IT (Dec 27):3-ll 
SRAM 1Mb, market growth, 1991-1992, SCND-WW-IS 

(Aug 30):6 
telephones and telephone equipment 

manufacturers, by phone type, S.AMM-EU-FR 
GuI 26):69 

market deregulation, SAMM-EU-FR Qui 26):67 
market trends, SAMM-EU-FR (Jul 26):67 
production, SAMM-EU-FR Qui 26):68 

television 
broadcasting standards, SAMM-EU-FR (Dec 29):20 
HDTV 

emerging markets, SAMM-EU-FR (Dec 29):6 
market forecast (1992-1997), SAMM-EU-FR 

(Dec 29):23 
production (1992-1997), SAMM-EU-FR 

(Dec 29):41 
production forecast (1992-1997), SAMM-EU-FR 

(Dec 29):31 
semiconductor consumption (1992-1997), 

SAMM-EU-FR (Dec 29):41 
market trends, SAMM-EU-FR (Dec 29):21 

video equipment 
Asian market, SAMM-EU-FR (Dec 29):63 
camcorders 

manufacturing trends, SAMM-EU-FR 
(Dec 29):33 

market trends, SAMM-EU-FR (Dec 29):24 
color TV, market trends, SAMM-EU-FR (Dec 29):21 
emerging opportunities, SAMM-EU-FR (Dec 29):60 
manufacturing trends, SAMM-EU-FR (Dec 29):30 
market forecast, by product, 1992-1997, SAMM-

EU-FR (Dec 29):21, 22 
market trends, SAMM-EU-FR p e c 29):20 
production, 1992, SCND-WW-IS Qan 25):3 
production, by product, 1992-1997, SAMM-EU-FR 

(Dec 29):40 
production forecast, by product, 1992-1997, SAMM-

EU-FR (Dec 29):31 
production shift to Southeast Asia, SAMM-EU-FR 

(Dec 29):3 
semiconductor consumption forecast, by product, 

1992-1997, SAMM-EU-FR (Dec 29):40 
semiconductor consumption/purchasing trends, 

SAMM-EU-FR (Dec 29):37 

Japan (continued) 
video equipment (continued) 

television, manufacturing trends, SAMM-EU-FR 
(Dec 29):30 

VCRs 
manufacturing trends, SAMM-EU-FR 

(Dec 29):32 
nwrket trends, SAMM-EU-FR (Dec 29):23 

video games, market forecast, SCND-WW-IS 
Oun 28):4 

wafer fabrication equipment, consumption, SCND-
WW-IS Gan 25):5 

wafer fabrication facilities, SCND-WW-IS Qan 25):8 
JESSI (company) 

processor architecture trends, speech by Heinz Hag-
meister. Chairman, 0061853001.[06]7, 
0061853501.[06]7 

Joint Venture: Silicon Valley (JVSV) 
consortium described, SCND-WW-IS (May 17):10 
nonprofit corporations formed, SCND-WW-IS 

(May 17):10 
Joint ventures and agreements 

Actebis Computerhandelsges GmbH cmd Schneider, 
SCND-WW-IS (Dec 27):6 

Actel Corp. and 
Hewlett-Packard Co., SEMI-EU-VP (Jun 29):8 
Matsushita Electronics Corp., SEMl-EU-VP 

Gun 29):7 
Texas Insfaruments, SEMI-EU-VP Gun 29):7 

Adaptive Corp. and National Semiconductor, SEMI-
EU-DP (Feb 26):15 

Advanced Micro Devices cmd 
Altera Corp., SEMI-EU-VP Gun 29):11 
Lattice Semiconductor Corp., SEMI-EU-VP 

Gun 29):14 
Alcatel NV and Eastern Evu-opean vendors, SAMM-

EU-VP Gun 28):10 
Altera Corp. and 

Advanced Micro Devices, SEMl-EU-VP Gun 29):11 
Cypress Semiconductor, SEMI-EU-VP Gun 29):11 
Texas Instruments, SEMI-EU-VP Gun 29):11 
WaferScale Integration, SEMI-EU-VP Gun 29):11 

Ascom Holding and Ericsson, SAMM-EU-VP 
(Nov 17):4 

Aspec Technology and 
Samsung of Korea, SCND-WW-IS (Oct 25):3 
Sanyo of Japan, SCND-WW-IS (Oct 25):4 

Association of Electronics Industries (Israel) emd 
National Semiconductor, SEMI-EU-DP (Feb 26):15 

AT&T and Xilinx Inc., SEMI-EU-VP Gun 29):17 
British Telecommunications and Motorola, SEMI-

EU-DP (Mar 29):14 
Cypress Semiconductor and Altera Corp., SEMI-

EU-VP Gun 29):11 
Digital Equipment Corp. and Olivetti, SAMM-EU-DP 

(Mar 18):20 
Ericsson and 

Ascom Holding, SAMM-EU-VP (Nov 17):4 
Hewlett-Packard, SAMM-EU-VP (Nov 17):4 
Intel, SAMM-EU-VP (Nov 17):4 
telecommunications vendors, SCND-WW-IS 

(Feb 22):11 
Texas Insfanunents, SAMM-EU-VP (Nov 17):4 
Toshiba, SAMM-EU-VP (Nov 17):4 

Fujitsu and Hyundai, SCND-WW-IS (Dec 6):2 

February 28,1994 ©1994 Dataquest Europe Limited SEMI-EU-IX-9304 



Semiconductors Europe 35 

Joint ventures and agreements (continued) 
Hewlett-Packard Co. and 

Actel Corp., SEMI-EU-VP Gun 29):8 
Ericsson, SAMM-EU-VP (Nov 17):4 

Hyundai and Fujitsu, SCND-WW-IS (Dec 6):2 
IBM and 

Intel Corp., SCND-WW-IS (Jan 25):7 
National Semiconductor, SEMI-EU-DP (Feb 26):15 
Siemens, SEMI-EU-DP (Jun 18):[05]20; SEMI-

EU-DP (Aug 30):1 
ICL plc and 

KMECS, SAMM-EU-VP (Sep 6):15 
Marine Computer Systems, S.AMM-EU-VP 

(Sep 6):15 
Intel Corp. and 

Ericsson, SAMM-EU-VP (Nov 17):4 
IBM, SCND-WW-IS Oan 25):7 

Israeli government and National Semiconductor, 
SEMI-EU-DP (Feb 26):15 

KMECS and ICL pIc, SAMM-EU-VP (Sep 6):15 
Lattice Semiconductor Corp. and 

Advanced Micro Devices, SEMI-EU-VP (Jun 29):14 
Natiorwl Semiconductor, SEMI-EU-VP Qun 29):14 
SGS-Thomson, SEMI-EU-VP Gun 29):14 

Marine Computer Systems and ICL plc, S.AMM-
EU-VP (Sep 6):15 

Matsushita and National Semiconductor, SEMI-EU-DP 
(Feb 26):15 

Matsushita Electronics Corp. and Actel Corp., SEMI-
EU-VP Qun 29):7 

Mitsubishi and, SGS-Thomson, SEMI-EU-DP 
Oun 18):[05]20; SEMI-EU-MT Qun 30):36 

MOSel-ViteUc and Oki, SCND-WW-IS (Aug 30):5 
Motorola and 

British Telecommunications, SEMI-EU-DP 
(Mar 29):14 

Pilkington Microelectronics Ltd., SEMI-EU-DP 
(Mar 29):13 

National Semiconductor and 
Adaptive Corp., SEMI-EU-DP (Feb 26):15 
Association of Electronics Industries (Israel), SEMI-

EU-DP (Feb 26):15 
Government of Israel, SEMI-EU-DP (Feb 26):15 
IBM, SEMI-EU-DP (Feb 26):15 
Lattice Semiconductor Corp., SEMI-EU-VP 

Qun 29):14 
Toshiba, SEMI-EU-DP (Feb 26):15 

Oki and MOSel-ViteUc, SCND-WW-IS (Aug 30):5 
Olivetti and Digital Equipment Corp., SAMM-EU-DP 

(Mar 18):20 
Pilkington Microelectronics Ltd. and Motorola, SEMI-

EU-DP (Mar 29):13 
Samsung of Korea and Aspec Technology, SCND-

WW-IS (Oct 25):3 
Sanyo of Japan and Aspec Technology, SCND-WW-IS 

(Oct 25):4 
Schneider and Actebis Computerhandelsges GmbH, 

SCND-WW-IS (Dec 27):6 
Seiko-Epson and Xilinx Inc., SEMI-EU-VP Qvn 29):17 
SGS-Thomson cind 

Lattice Semiconductor Corp., SEMI-EU-VP 
Oun 29):14 

Mitsubishi, SEMI-EU-DP (Jun 18):[05]20; SEMI-
EU-MT Qun 30):36 

Siemens and, IBM, SEMI-EU-DP (fun 18):[05]20; 
SEMI-EU-DP (Aug 30):1 

Joint ventures and agreements (continued) 
Texas Instruments and 

Actel Corp., SEMI-EU-VP Qun 29):7 
Altera Corp., SEMI-EU-VP (fun 29):11 
Ericsson, SAMM-EU-VP (Nov 17):4 

Toshiba and 
Ericsson, SAMM-EU-VP (Nov 17):4 
National Semiconductor, SEMI-EU-DP (Feb 26):15 

WaferScale Integration and Altera Corp., SEMI-EU-VP 
(Jun 29):11 

Xilinx Inc. and 
AT&T, SEMI-EU-VP Qun 29):17 
Seiko-Epson, SEMI-EU-VP Qun 29):17 

JVC (company) 
video equipment, vendor profile, SAMM-EU-FR 

(Dec 29):75 
JVSV. See Joint Venture: Silicon Valley 

Kayex (company) 
General Signal divestiture status, SCND-WW-IS 

Gul 26):11 
Kazan Manufacturing Enterprise of Computer Systems 

(KMECS) 
joint venture with ICL plc, SAMM-EU-VP (Sep 6):15 

KMECS. See Kazan Manufacturing Enterprise of Com
puter Systems 

Korea 
DRAM 

antidumping duties and semiconductor market 
overview, SEMI-EU-DP Qun 18):[05]1 

price-monitoring agreements with European Com
mission, SEMI-EU-DP (Feb 8):1 

production, SEMI-EU-DP (Mar 19):13 
settlement of antidumping suit, SEMI-EU-DP 

(Mar 19):16 
European Commission (EC) preliminary antidumping 

legislation, SEMI-EU-DP (Feb 8):1 
silicon wafer plants, Posco-Htils, SCND-WW-IS 

(Feb 22):11 
KTI (company) 

DRAM manufacturer, SCND-WW-IS (Aug 30):5 
wafer fabrication facilities, construction status, SCND-

WW-IS (Sep 27):17 
Kurzweil (company) 

sound card introduced, SCND-WW-IS (Aug 30):13 

Lan Media (company) 
ethemet products, SCND-WW-IS (Feb 22):7 

Laptop PCs 
defined, SAMM-EU-DP (Aug 26):2 

Laser diodes 
defined, SEMI-EU-DP (Nov 29):17 
market applications, SEMI-EU-DP (Nov 29):17 
market growth, Europe, 1992, SEMI-EU-DP 

(Nov 29):3, 12 
market share, by vendor, Europe, 1992, SEMI-EU-DP 

(Nov 29):13 
revenue, 1992, SCND-WW-IS (Feb 22):3 

SEMI-EU-IX-9304 ©1994 Dataquest Europe Limited February 28 ,1994 



Laser diodes (continued) 
sales, by vendor, Europe, 1991-1992, SEMI-EU-DP 

(Nov 29):13 
in telecommunications applications, SEMI-EU-DP 

(Nov 29):12 
See also Optoelectronics devices 

Lattice Semiconductor Corp. 
finances, 1990-1992, SEMI-EU-VP Q^m 29):13 
forecast perspective, SEMI-EU-VP 0un 29):14 
key product offerings, SEMI-EU-VP Qun 29):12 

complexity vs. price, SEMI-EU-VP 0un 29):15 
manufacturing strategy, SEMI-EU-VP (Jun 29):13 
market competition, SEMI-EU-VP (Jun 29):14 
semiconductor foundry agreements, SEMI-EU-VP 

(Jun 29):14 
strategic alliances, SEMI-EU-VP Qun 29):14 
technology update, SEMI-EU-VP (Jun 29):13 
vendor profile, SEMI-EU-VP Qun 29):1 

LED lamps/displays 
in automotive applications, SEMI-EU-DP (Nov 29) :9 
defined, SEMI-EU-DP (Nov 29):15 
in fiber-optic data communications, SEMI-EU-DP 

(Nov 29):9 
in industrial applications, SEMI-EU-DP (Nov 29):9 
market applications, SEMI-EU-DP (Nov 29):16 
market growth, Europe, 1992, SEMI-EU-DP 

(Nov 29):3, 7 
market share, by vendor, Europe, 1992, SEMI-EU-DP 

(Nov 29):7 
new application areas 

linear LED array printheads, SEMI-EU-DP 
(Nov 29):8 

road signs, SEMI-EU-DP (Nov 29):8 
sales, by vendor, Europe, 1991-1992, SEMI-EU-DP 

(Nov 29):7 
See also Optoelectronics devices 

Licenses 
IBM and Toshiba, SCND-WW-IS (Dec 27):10 
Toshiba and IBM, SCND-WW-IS (Dec 27):10 

Liquid crystal displays (LCDs) 
market forecast, 1990-1996, SCND-WW-IS (Mar 22):6 
vmit factory consumption, Europe, SCND-WW-IS 

(Mar 22):7 
Local area networks (LANs) 

asynchronous transfer mode (ATM) applications, 
SAMM-EU-DP (Apr 29):3 

and asynchronous transfer mode (ATM) technology, 
SAMM-EU-DP (Apr 29):1 

data traffic characteristics, SAMM-EU-DP (Apr 29):3 
LAN interface cards compared, SAMM-EU-DP 

(Apr 29):11 
multimedia traffic characteristics, SAMM-EU-DP 

(Apr 29):3 
Logic 

market growth 
1987-1992, SCND-WW-DP (Feb 8):5 
1992, SCND-WW-DP (Feb 8):10 

market share, 1991-1992, SCND-WW-DP (Feb 8):10 
prices, Europe, March 1993, SEMI-EU-DP (Mar 29):1 
product growth, Europe, 1992, SEMI-EU-DP 

(Feb 26):10 
Quality Semiconductor's products, SCND-WW-IS 

(Sep 27):14 
revenue, 1991-1992, SCND-WW-DP (Feb 8):10 
standard. See Standard logic 

Lucas Industries 
Lucas Automotive, automotive electronics profile, 

SAMM-EU-MT (Sep 30):36 
Luxembourg. See Benelux 

M 
Macronix (company) 

flash memory market, SCND-WW-IS (Mar 22):8 
Magix (company) 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):22 
production facilities, SAMM-EU-MT (Aug 31):65 

Magneti MareUi (company) 
automotive electronics profile, SAMM-EU-MT 

(Sep 30):37 
Mannesmann AG (company) 

automotive electronics profile, SAMM-EU-MT 
(Sep 30):39 

Marine Computer Systems 
joint venture with ICL plc, SAMM-EU-VP (Sep 6):15 

Matra (company) 
European telephone production, SAMM-EU-DP 

(Mar 2):14 
telephone OEM profile, Europe, SAMM-EU-FR 

gul 26):40 
Matsushita (company) 

National Semiconductor partnership agreement, SEMI-
EU-DP (Feb 26):15 

television, new features, SAMM-EU-FR (Dec 29):48 
video equipment, vendor profile, S.AMM-EU-FR 

(Dec 29):73 
Matsushita Electronics Corp. 

strategic alliance with Actel Corp., SEMI-EU-VP 
Gun 29):7 

Media Vision (company) 
sound card introduced, SCND-WW-IS (Aug 30):13 

Memory devices 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):3 
market forecast, Europe, SEMI-EU-DP Qvn 18):[05]18 
market growth 

1987-1992, SCND-WW-DP (Feb 8):5 
1992, SCND-WW-DP (Feb 8):9 

market share, worldwide, 1991-1992, SCND-WW-DP 
(Feb 8):9 

market trends, in automobiles, SAMM-EU-MT 
(Sep 30):52 

National Semiconductor market share, Europe, 1992, 
SEMI-EU-DP (Feb 26):17 

packaging. Alloy 42 vs. copper leadframes, compared, 
SCND-WW-IS (Sep 27):12 

prices 
Europe 

February 1993, SEMI-EU-DP (Feb 26):3 
March 1993, SEMI-EU-DP (Mar 29):2 

product growth, Europe, 1992, SEMI-EU-DP 
(Feb 26):10 

revenue, worldwide, 1991-1992, SCND-WW-DP 
(Feb 8):9 

shipments, Europe, 1992-1993, SEMI-EU-DP 
(Mar 19):13 

FebruaI7 28,1994 ©1994 Oataquest Europe Limited SEMi-EU-IX-9304 



Semiconductors Europe 37 

Mergers and acquisitions 
in communications meinufacturing vendors, SAMM-

EU-MT (Apr 16):5 
Creative Labs acquires E-Mu Systems, SCND-WW-IS 

(Aug 30):13 
E-Mu Systems acquired by Creative Labs, SCND-

WW-IS (Aug 30):13 
Ericsson 

acquired shares of General Electric, SAMM-EU-VP 
(Nov 17):4 

acquired shares of Schrack Elektronik, SAMM-
EU-VP (Nov 17):4 

acquired shares of Terma Elektronik, SAMM-
EU-VP (Nov 17):4 

General Electric, shares acquired by Ericsson, SAMM-
EU-VP (Nov 17):4 

ICL pIc acquisitions, 1988-1992, SAMM-EU-VP 
(Sep 6):9 

ICL plc and Nokia Data, SAMM-EU-VP (Sep 6):6 
Inmos acquired by SGS-Thomson, SEMI-EU-VP 

(Nov 24):1 
Integrated Circuit Systems acquires Turtle Beach, 

SCND-WW-IS (Aug 30):13 
Nokia Data and ICL plc, SAMM-EU-VP (Sep 6):6 
Schrack Elektronik, shares acquired by Ericsson, 

SAMM-EU-VP (Nov 17):4 
SGS Microelectronica cind Thomson Semiconductors, 

SEMI-EU-VP (Nov 24):10 
SGS-Thomson acquires 

Inmos, SEMI-EU-VP (Nov 24):1 
Tag Semiconductor, SEMI-EU-VP (Nov 24):9 

Tag Semiconductor acquired by SGS-Thomson, SEMI-
EU-VP (Nov 24):9 

Terma Elektronik, shares acquired by Ericsson, 
SAMM-EU-VP (Nov 17):5 

Thomson Semiconductors and SGS Microelectronica, 
SEMI-EU-VP (Nov 24):10 

Turtle Beach acquired by Integrated Circuit Systems, 
SCND-WW-IS (Aug 30):13 

Microcomponents 
clock rates, Europe, SEMI-EU-MT (Sep 24):10 
competitive influences, Europe, SEMI-EU-MT 

(Sep 24):10 
consumption 

Europe, SEMI-EU-MT (Sep 24):15 
1987-1997, SEMI-EU-MT (Sep 24):16 
1992 vs. 1997, SEMI-EU-MT (Sep 24):15 

cor«umption, by application 
Europe, SEMI-EU-MT (Sep 24):13 

1987-1997, SEMI-EU-MT (Sep 24):14 
1992 vs. 1997, SEMI-EU-MT (Sep 24):13 

consumption forecast 
Europe, SEMI-EU-MT (Sep 24):1 

1987-1997, SEMI-EU-MT (Sep 24):7 
assimiptions, SEMI-EU-MT (Sep 24):3 

defined, SEMI-EU-MT (Sep 24):1 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):3 
market forecast 

Europe, SEMI-EU-DP Qun 18):[05]7, [05]12 
European sales, 1987-1997, SEMI-EU-DP 

Oun 18):[05]17 
market growth 

1987-1992, SCND-WW-DP (Feb 8):5 
1992, SCND-WW-DP (Feb 8):8 

Microcomponents (continued) 
market growth (continued) 

European sales, by product, 1992, SEMI-EU-DP 
0un 18):[05]10, [05]15, [05]16 

market growth, by product, Europe, 1987-1997, SEMI-
EU-MT (Sep 24):9 

market overview, SCND-WW-IS (Dec 27):3 
market share, worldwide, 1991-1992, SCND-WW-DP 

(Feb 8):8 
market share, by product, Europe, 1987-1997, SEMI-

EU-MT (Sep 24):9 
market trends 

automotive applications, Europe, SEMI-EU-DP 
Oun 18):[05]10, [05]16 

Europe, SEMI-EU-MT (Sep 24):7 
telecommunication applications, Europe, SEMI-

EU-DP Gun 18):[05]10, [05]16 
and multimedia, Europe, SEMI-EU-MT (Sep 24):13 
National Semiconductor market share, Europe, 1992, 

SEMI-EU-DP (Feb 26):17 
performance/wordwidtii, Europe, SEMI-EU-MT 

(Sep 24):10 
and piersonal organizers/assistants, Europe, SEMI-

EU-MT (Sep 24):15 
prices 

Europe 
February 1993, SEMI-EU-DP (Feb 26):3 
March 1993, SEMI-EU-DP (Mar 29):2 

product growth, Europe, 1992, SEMI-EU-DP 
(Feb 26):8, 9 

revenue 
Europe, SEMI-EU-MT (Sep 24):10 
worldwide, 1991-1992, SCND-WW-DP (Feb 8):8 

revenue, by product, Europe, 1987-1997, SEMI-EU-MT 
(Sep 24):8 

segmentation, SEMI-EU-MT (Sep 24):1 
and videotelephony, Europe, SEMI-EU-MT (Sep 24):14 
wordwidth, SEMI-EU-MT (Sep 24):2 

Microcontrollers (MCUs) 
8-bit 

application markets, SCND-WW-IS Gnl 26):3 
n\arket share. North America, by vendor 

(1991-1992), SCND-WW-IS (Aug 30):8 
applications, Europe, SEMI-EU-MT (Sep 24):40 
automotive applications, Europe, SEMI-EU-MT 

(Sep 24):41 
communications applications, Europe, SEMI-EU-MT 

(Sep 24):43 
competition, Europe, SEMI-EU-MT (Sep 24):36 
consumer applications, Europe, SEMI-EU-MT 

(Sep 24):40 
consLimption 

Europe, SEMI-EU-MT (Sep 24):43 
1987-1997, SEMI-EU-MT (Sep 24):44 
1992 vs. 1997, SEMI-EU-MT (Sep 24):44 

consumption, by application 
Europe 

1987-1997, SEMI-EU-MT (Sep 24):41 
1992 VS. 1997, SEMI-EU-MT (Sep 24):40 

consumption foreccist, Europe, 1987-1997, SEMI-
EU-MT (Sep 24):35 

data processing applications, Europe, SEMI-EU-MT 
(Sep 24):43 

defined, SEMI-EU-MT (Sep 24):1 

SEMI-EU-IX-g304 [11994 Dataquest Europe Limited February 28 ,1994 



38 Semiconductors Europe 

Microcontrollers (MCUs) (continued) 
industrial applications, Europe, SEMI-EU-MT 

(Sep 24):42 
market grow^th, by product, Europe, 1987-1997, SEMI-

EU-MT (Sep 24):39 
market share, by product, Europe, 1987-1997, SEMI-

EU-MT (Sep 24):39 
market status, SCND-WW-IS (Dec 27):4 
market trends 

in automobiles, SAMM-EU-MT (Sep 30):50 
Europe, SEMI-EU-MT (Sep 24):36 

price, by product, Europe, 1987-1997, SEMI-EU-MT 
(Sep 24):37, 38 

price trends, Europe, SEMI-EU-MT (Sep 24):36 
revenue, Europe, 1987-1997, SEMI-EU-MT (Sep 24):35 
revenue, by product, Europe, 1987-1997, SEMI-EU-MT 

(Sep 24):37 
shipments, Europe, SEMI-EU-MT (Sep 24):36 
shipments, by product, Europe, 1987-1997, SEMI-

EU-MT (Sep 24):37, 38 
software, Europe, SEMI-EU-MT (Sep 24):36 
technology, Europe, SEMI-EU-MT (Sep 24):36 

Micron Technology (company) 
DRAM, market forecast, SCND-WW-IS Qun 28):9 
DRAM manufacturer, SCND-WW-IS (Aug 30):4 

Microperipherals (MPRs) 
defined, SEMI-EU-MT (Sep 24):2 
market status, SCND-WW-IS (Dec 27):4 
market trends, Europe, SEMI-EU-MT (Sep 24):11 

Microprocessors (MPUs) 
68K family, used in hand-held devices, SCND-WW-IS 

(Sep 27):17 
68xxx family 

AMD market share, SCND-WW-IS (Jvm. 28):4 
Intel market share, SCND-WW-IS (Jun 28):4 
Motorola market share, SCND-WW-IS (fun 28):4 

80x86 family 
recent einnouncements affecting market, SAMM-

EU-MT (Aug 31):37 
used in hand-held devices, SCND-WW-IS 

(Sep 27):17 
486 product offerings, by vendor, SCND-WW-IS 

(Oct 25):6 
applications, Europe, SEMI-EU-MT (Sep 24):29 
ARM family, used in hand-held devices, SCND-

WW-IS (Sep 27):17 
clock period vs. frequency, SCND-WW-IS (]\m 28):9 
clock rates set at odd frequencies, SCND-WW-IS 

gun 28):8 
competitive threats, Europe, SEMI-EU-MT (Sep 24):26 
consumption 

Europe, SEMI-EU-MT (Sep 24):32 
1987-1997, SEMI-EU-MT (Sep 24):32 
1992 vs. 1997, SEMI-EU-MT (Sep 24):33 

consumption, by application 
Europe 

1987-1997, SEMI-EU-MT (Sep 24):29 
1992 vs. 1997, SEMI-EU-MT (Sep 24):29 

consumption forecast, Europe, 1987-1997, SEMI-
EU-MT (Sep 24):19 

defined, SEMI-EU-MT (Sep 24):1 
Hobbit family, used in hand-held devices, SCND-

WW-IS (Sep 27):17 
Intel-compatible market, SAMM-EU-MT (Aug 31):36 
low voltage, Europe, SEMI-EU-MT (Sep 24):24 

Microprocessors (MPUs) (continued) 
market growth, 1992-1997, SCND-WW-IS (Dec 27):4 
market growth, by product, Europe, 1987-1997, SEMI-

EU-MT (Sep 24):23 
market overview, SCND-WW-IS (Dec 27):4 
market share, by product, Europe, 1987-1997, SEMI-

EU-MT (Sep 24):22 
market trends, Europe, SEMI-EU-MT (Sep 24):19 
price, by product, Europe, 1987-1997, SEMI-EU-MT 

(Sep 24):20, 22 
price trends, Europe, SEMI-EU-MT (Sep 24):21 
revenue, Europe, 1987-1997, SEMI-EU-MT (Sep 24):19 
revenue, by product, Europe, 1987-1997, SEMI-EU-MT 

(Sep 24):20 
RISC/CISC architectures, Europe, SEMI-EU-MT 

(Sep 24):24 
RISC processors, alliances, 1987-1993, SCND-WW-IS 

(Dec 27):8 
shipments, Europe, SEMI-EU-MT (Sep 24):19 
shipments, by product, Europe, 1987-1997, SEMI-

EU-MT (Sep 24):20, 21 
software, Europe, SEMI-EU-MT (Sep 24):28 
technology, Europe, SEMI-EU-MT (Sep 24):24 
used in hand-held devices, SCND-WW-IS (Sep 27):17 

Microsoft 
Windows, memory market growth, 1992, SCND-

WW-DP (Feb 8):9 
Mietec-Alcatel (company) 

processor architecture trends, speech by Jean-Pierre 
Uebaut, President, 0061853001.[06]8, 
0061853501.[06]8 

MUitary/aerospace applications 
consumption forecast, ASICs, Europe (1992-1997), 

SEMI-EU-MT Oul 23):15 
semiconductors 

European purchasing criteria, SEMI-EU-UW 
Oul 16):31 
1992-1993, SEMI-EU-UW Qui 16):14 

Military applications 
and microprocessors, Europe, SEMI-EU-MT 

(Sep 24):32 
Military/dvil aerospace applications 

National Semiconductor market share, Europe, 1992, 
SEMI-EU-DP (Feb 26):18 

Mitac (company) 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):22 

production facilities, SAMM-EU-MT (Aug 31):65 
M m / M O F 

Dataquest market statistic methodologies compared, 
SCND-WW-DP (Feb 8):2 

Mitsubishi (company) 
agreed to manufacture Alpha RISC chips, SCND-

WW-IS (Dec 27):10 
C-DRAM market supplier, SCND-WW-IS (Feb 22):2 
DRAM, new fab construction planned, SEMI-EU-DP 

(Aug 30):6 
joint venture with SGS-Thomson, SEMI-EU-DP 

Oun 18):[05]20; SEMI-EU-MT (Jun 30):36 
optoelectronics devices, European market share, 1992, 

SEMI-EU-DP (Nov 29):5 
Mitsubishi Electric Corp. 

processor architecture trends, speech by Takao 
Nakano, Sen.Exec./Gen.Mgr., 0061853001.[06]6, 
0061853501.[06]6 
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Mobile computers 
definitions, product segments, SAMM-EU-DP 

(Aug 26):2; SAMM-EU-MT (Aug 31):10 
market forecast, SAMM-EU-DP (Aug 26):1 
PDA/PCA market, major hardware players, SAMM-

EU-DP (Aug 26):4 
portable computers, compared, SAMM-EU-DP 

(Aug 26):1 
technology trends, SAMM-EU-DP (Aug 26):2 
See also Portable computers 

Modems 
application markets, Europe, SAMM-EU-MT 

(Apr 16):28 
CCITT standards and data rates, SAMM-EU-MT 

(Apr 16):30 
fax on the modem, SAMM-EU-MT (Apr 16):30 
high-speed modems, described, S.AMM-EU-MT 

(Apr 16):29 
loviT-speed modems, described, SAMM-EU-MT 

(Apr 16):29 
market overview, Europe, SAMM-EU-MT (Apr 16):28 
market share, by vendor, 1992, SCND-WW-IS 

(Aug 30):10 
PCMCIA modem, SAMM-EU-MT (Apr 16):31 
suppliers, US, 1992, SCND-WW-IS (Aug 30):10 
very high-speed modems, described, SAMM-EU-MT 

(Apr 16):29 
MOSel-Vitelic (company) 

agreement with Oki, SCND-WW-IS (Aug 30):5 
DRAM manufacturer, SCND-WW-IS (Aug 30):5 

MOSFET 
power 

market share, by vendor, 1992, SCND-WW-IS 
(Sep 27):14 

revenue, by vendor, 1992, SCND-WW-IS 
(Sep 27):14 

Mostek Corp. 
corporate history, SEMI-EU-VP (Nov 24):7 

Motherboards 
Far East inventory buildup, and semiconductor mar

ket forecast, SEMI-EU-DP gun 18):[05]3, [05]6 
Motorola (company) 

analog ICs, Europeem market cinalysis, SEMI-EU-DP 
(Mar 29):17 

ball grid array (BGA) packaging supplier, SCND-
WW-IS Gul 26):3 

cellular mobile commimications, speech by David V\^l-
liams. Business Strategy Dir., 0061853001.[06]2, 
0061853501.[06]2 

communications applications, European market analy
sis, SEMI-EU-DP (Mar 29):17 

company history, SEMI-EU-DP (Mar 29):9 
company structure, SEMI-EU-DP (Mar 29):11 

semiconductor products, SEMI-EU-DP (Mar 29): 11 
consumer applications, European market analysis, 

SEMI-EU-DP (Mar 29):18 
data processing applications, European market analy

sis, SEMI-EU-DP (Mar 29):18 
discrete devices, European market analysis, SEMI-

EU-DP (Mar 29):16 
DRAM, production, 1991-1993, SEMI-EU-DP 

(Aug 30):9, 10 
DRAM manufachirer, SCND-WW-IS (Aug 30):5 
electronic equipment, European market analysis, 

SEMI-EU-DP (Mar 29):17 

Motorola (company) (continued) 
European fabrication facilities, SEMI-EU-DP 

(Mar 29):12 
European market analysis, SEMI-EU-DP (Mar 29):17 
fabrication facilities, SEMI-EU-DP (Mar 29):12 
forecast perspective, SEMI-EU-DP (Mar 29):19 
fourth ranked semiconductor supplier, SCND-WW-DP 

(May 31):4 
industrial applications, European market analysis, 

SEMI-EU-DP (Mar 29):18 
joint venture with British Telecommvmications, SEMI-

EU-DP (Mar 29):14 
licensing agreement with Pilkington Microelectronics 

Ltd., SEMI-EU-DP (Mar 29):13 
logic 

European market analysis, SEMI-EU-DP 
(Mar 29):16 

market growth, 1992, SCND-WW-DP (Feb 8):10 
manufacturing activities, SEMI-EU-DP (Mar 29):12 
market analysis 

European applications, SEMI-EU-DP (Mar 29):17 
European products, SEMI-EU-DP (Mar 29):15 

market share 
microcomponents, worldwide (1991-1992), SCND-

WW-DP (Feb 8):8 
MOS microcomponents, 1992, SCND-WW-DP 

(May 31):13 
memory, European market analysis, SEMI-EU-DP 

(Mar 29):15 
microcomponents, European market analysis, SEMI-

EU-DP (Mar 29):15 
microprocessors 

68K fcunily, use in hand-held devices, SCND-
WW-IS (Sep 27):17 

68xxx family, SCND-WW-IS Qun 28):4 
military/aerospace applications, European market 

analysis, SEMI-EU-DP (Mar 29):19 
new radio communications plant opened. Country 

Dublin, SEMI-EU-DP (Mar 29):13 
optoelectronics devices, European market analysis, 

SEMI-EU-DP (Mar 29):17 
processor, architecture trends, speech by Les Crudele, 

VP/Gen.Mgr-, RISC Microprocessor Div., 
0061853001.[06]6, 0061853501.[06]6 

processors, European market analysis, SEMI-EU-DP 
(Mar 29):16 

recent corporate developments, SEMI-EU-DP 
(Mar 29):13 

revenue 
semiconductors, by product, 1992, SCND-WW-DP 

(May 31):10 
semiconductors, by region, 1992, SCND-WW-DP 

(May 31):11 
semiconductors change, by product, 1992, SCND-

WW-DP (May 31):10 
semiconductors 

market share, by application, European market 
(1992), SEMI-EU-DP (Mar 29):18 

market share, by product, European market (1992), 
SEMI-EU-DP (Mar 29):16 

Scottish plant expanded, SEMI-EU-DP (Mar 29):14 
UK/Ireland market share, SEMI-EU-DP (Nov 26):6 

transportation applications, European market analysis, 
SEMI-EU-DP (Mar 29):19 

vendor profQe, SEMI-EU-DP (Mar 29):9 
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Motorola (compemy) (continued) 
wafer fabrication facilities, Europe, SEMI-EU-DP 

(Aug 30):9 
Motorola Cellular Subscriber Group (company) 

telephone OEM profile. North America, SAMM-
EU-FR Oul 26):66 

Motorola UK (company) 
DRAM dumping allegation against Korea, SEMI-

EU-DP (Feb 8):1 
MPCs (multimedia personal computers). See under Per

sonal computers (PCs) 
MQFP 

defined, SCND-WW-IS Qun 28):10 
Multimedia applications 

consumer statistics, 1992, SCND-WW-IS (Apr 19):6 
market forecast 

Japan, SCND-WW-IS Qun 28):4 
1993, SCND-WW-IS (Feb 22):5 

and microcomponents, Europe, SEMI-EU-MT 
(Sep 24):13 

emd video equipment industry, SAMM-EU-FR 
(Dec 29):1 

Multimedia Marketing Council 
multimedia PC specifications, SCND-WW-IS 

Oul 26):11 
Multimedia personal computers (MPCs). See under Per

sonal computers (PCs) 

N 
NAFTA. See North .American Free Trade Agreement 

(NAFTA) 
National Semiconductor Corp. 

Adaptive Corp. partnership agreement, SEMI-EU-DP 
(Feb 26):15 

application analysis, market share, 1992, SEMI-EU-DP 
(Feb 26):18 

assembly and test facilities, SEMI-EU-DP (Feb 26):14 
Association of Electronic Industries (Israel) manufac

turing agreement, SEMI-EU-DP (Feb 26):15 
company structure, SEMI-EU-DP (Feb 26):13 
EEPROM market, SCND-WW-IS Qan 25):6 
EPROM market, SCND-WW-IS Oan 25):6 
flash memory market, SCND-WW-IS 0an 25):6 
forecast perspective, SEMI-EU-DP (Feb 26):19 
history, SEMI-EU-DP (Feb 26):12 
IBM technology-sharing agreement, SEMI-EU-DP 

(Feb 26):15 
inventory turns, annual, 1991-1992, SCND-WW-IS 

(Feb 22):11 
Israeli government manufacturing agreement, SEMI-

EU-DP (Feb 26):15 
Lattice Semiconductor Corp. aUiance, SEMI-EU-VP 

Oun 29):14 
manufacturing activities, SEMI-EU-DP (Feb 26):14 
Matsushita pcutnership agreement, SEMI-EU-DP 

(Feb 26):15 
product analysis, market share, 1992, SEMI-EU-DP 

(Feb 26):16 
product and application analysis, European market, 

SEMI-EU-DP (Feb 26):15 
semiconductor fabrication facilities, SEMI-EU-DP 

(Feb 26):14 

National Semiconductor Corp. (continued) 
telephones and telephone equipment, semiconductor 

vendor, SAMM-EU-FR Qui 26):62 
Toshiba alliance, SEMI-EU-DP (Feb 26):15; SCND-

WW-IS (Mar 22):9; SEMI-EU-MT Qun 30):38 
vendor profile, SEMI-EU-DP (Feb 26):12 

NCR Microelectronics (company) 
PC graphics controllers, competitive position/an£dysis, 

SAMM-EU-MT (Aug 31):34 
NEC Corp. 

DRAM, production, 1991-1993, SEMI-EU-DP 
(Aug 30):10 

employee reassigrunents, SCND-WW-IS (Apr 19);13 
flash memory market, SCND-WW-IS (Mar 22):8 
memory market grov^rth, 1992, SCND-WW-DP 

(Feb 8):9 
MIPS supplier stahis, SCND-WW-IS (Dec 27):9 
revenue 

semiconductors, by product, 1992, SCND-WW-DP 
(May 31):7 

semiconductors, by region, 1992, SCND-WW-DP 
(May 31):8 

semiconductors change, by product, 1992, SCND-
WW-DP (May 31):7 

second ranked semiconductor supplier, SCND-
WW-DP (May 31):4 

wafer fabrication facilities, Europe, SEMI-EU-DP 
(Aug 30):10 

Netherlemds 
automobiles, production forecast, SAMM-EU-MT 

(Sep 30):4 
See also Benelux 

Nippondenso (company) 
automotive electronics profile, SAMM-EU-MT 

(Sep 30):41 
Nippon Seiki (compsmy) 

automotive electronics profile, S.AMM-EU-MT 
(Sep 30):46 

NMB Semiconductor 
flash memory 8Mb, SCND-WW-IS Qan 25):6 

Nokia Data (company) 
ICL plc merger, SAMM-EU-VP (Sep 6):6 

Nokia Group 
video equipment, Nokia Consumer Electronics profile, 

SAMM-EU-FR (Dec 29):70 
Nonvolatile memories 

consumption forecast, Europe, 1991-1997, SEMI-
EU-MT (Jun 30):24 

market shaire, by vendor, Europe, 1991-1992, SEMI-
EU-MT Gun 30):27 

price 
per megabyte, 1992, SCND-WW-IS (Apr 19):4 
SRAMs compared, SCND-WW-IS (Apr 19):3 

revenue 
Europe 

1991-1997, SEMI-EU-MT Qun 30):25 
1992-1997, SEMI-EU-MT (Jun 30):28 

revenue, by application, Europe, 1992-1997, SEMI-
EU-MT Gun 30):27 

sales, by vendor, Europe, 1991-1992, SEMI-EU-MT 
Gun 30):27 

shipments, Europe, 1991-1997, SEMI-EU-MT 
Gun 30):25 

unit life cycles, Europe, 1991-1997, SEMI-EU-MT 
Gun 30):28 i 
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Nordic region 
defined, SEMI-EU-DP (Nov 26):3 
discrete devices, market trends, 1993, SEMI-EU-FR 

(Dec 5):16 
market forecast 

semiconductors, 1987-1997, SEMI-EU-MT 
(Aug 27):29 

semiconductors, by product, 1992-1997, SEMI-
EU-MT (Aug 27):31, 32 

market history, semiconductors, by product, 
1987-1992, SEMI-EU-MT (Aug 27):30 

revenue, semiconductors, 1987-1997, SEMI-EU-MT 
(Aug 27):32 

semiconductors 
market share analysis, SEMI-EU-DP (Nov 26):8 
market share, by vendor, 1992, SEMI-EU-DP 

(Nov 26):8 
market trends, by application, SCND-WW-IT 

(Dec 27):4-10 
Normerel (company) 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):22 
production facilities, SAMM-EU-MT (Aug 31):65 

North America 
ASICs, market forecast, 1993, SCND-WW-IS 

(Apr 19):6 
capital spending 

trends, SCND-WW-IS Qan 25):10 
1986-1996, SCND-WW-IS Qan 25):10 

discrete devices, market share, SEMI-EU-FR (Dec 5):6 
DRAM, price, 1993(Q4)-1994(Q1), SCND-WW-IS 

(Dec 27):2 
DRAM 1Mb, price, 1993(Q4)-1994(Q1), SCND-WW-IS 

(Dec 27):2 
DRAM 4Mb, price, 1993(Q4)-1994(Q1), SCND-WW-IS 

(Dec 27):2 
DRAM 16Mb, price, 1993(Q4)-1994(Ql), SCND-WW-IS 

(Dec 27):2 
DSP revenue drivers, SCND-WW-IS (Feb 22):6 
flash memory, price trends, 1993, SCND-WW-IS 

(Mar 22):8 
market share 

semiconductors 
1992, SCND-WW-DP (Feb 8):2 
worldwide (1977-1992), SCND-WW-DP 

(May 31):13 
microcomponents 

market growth 
1991-1992, SCND-WW-DP (Feb 8):8 
1992, SCND-WW-DP (Feb 8):13 

microcontrollers, market share, 8-bit, by vendor. North 
America (1991-1992), SCND-WW-IS (Aug 30):8 

PCs, and 486 price trends, 1993, SCND-WW-IS 
(Aug 30):4 

semiconductors 
company market growth, by product, 1992, SCND-

WW-IT (Dec 27):2-4 
company market share, SCND-WW-IT (Dec 27):2-l, 

2-5 
consumption, by application market, 1992, SCND-

WW-IT (Dec 27):2-3 
consumption, by product 

1987-1997, SCND-WW-IT (Dec 27):2-7 
1991-1992, SCND-WW-IT (Dec 27):2-l 
1992, SCND-WW-IT (Dec 27):2-2 

North America (continued) 
semiconductors (continued) 

consumption forecast, 1987-1997, SCND-WW-IT 
(Dec 27):2-6 

consumption forecast, by product, 1991-1997, 
SCND-WW-IT (Dec 27):2-6 

market forecast, 1992-1997, SCND-WW-IT 
(Dec 27):2-4 

market growth, by product, 1992, SCND-WW-IT 
(Dec 27):2-2 

market overview, SCND-WW-IT (Dec 27):2-l 
market share, by product, 1992 vs. 1997, SCND-

WW-IT (Dec 27):2-7 
market share, by vendor, 1991-1992, SCND-WW-IT 

(Dec 27):2-3 
market trends, SCND-WW-IT (Dec 27):1-1 
revenue, by vendor, 1991-1992, SCND-WW-IT 

(Dec 27):2-3 
telephones and telephone equipment 

answering machines, shipments (1992-1997), 
SAMM-EU-FR Oul 26):47 

cellular telephones, semiconductor market, by 
product (1992 vs. 1997), SAMM-EU-FR 
Qui 26):60 

corded telephones 
semiconductor market, by product (1992 vs. 

1997), SAMM-EU-FR Qui 26):59 
shipments (1992-1997), SAMM-EU-FR Qui 26):45 

cordless telephones 
semiconductor market, by product (1992 vs. 

1997), SAMM-EU-FR Qui 26):60 
shipments (1992-1997), SAMM-EU-FR Qui 26):49 

manufacturing vendors, SAMM-EU-FR (Jul 26):58 
market outlook, SAMM-EU-FR Qui 26):43 
OEM profiles, SAMM-EU-FR Gul 26):64 
production, 1992-1997, SAMM-EU-FR Qui 26):57 
semiconductor opportunites, S.AMM-EU-FR 

Qui 26):57 
semiconductor shipments, 1992-1997, SAMM-

EU-FR (Jul 26):59 
semiconductor vendors, SAMM-EU-FR Qui 26):61 
shipments, 1992-1997, SAMM-EU-FR Qui 26):44 

television 
HDTV, SAMM-EU-FR (Dec 29):52 

production (1992-1997), SAMM-EU-FR 
(Dec 29):37 

semiconductor consumption (1992-1997), 
SAMM-EU-FR (Dec 29):37 

video equipment 
camcorders, market trends, SAMM-EU-FR 

(Dec 29):11 
color TV, sales, by product (1992), SAMM-EU-FR 

(Dec 29):10 
color TVs, market trends, SAMM-EU-FR (Dec 29):8 
demand trends, SAMM-EU-FR (Dec 29):8 
emerging opportunities, SAMM-EU-FR (Dec 29):52 
manufacturing sites, SAMM-EU-FR (Dec 29):26 
manufacturing brends, SAMM-EU-FR (Dec 29):26 
market forecast, by product, 1992-1997, SAMM-

EU-FR (Dec 29):9, 10 
market penetration, SAMM-EU-FR (Dec 29):8 

1992, SAMM-EU-FR (Dec 29):9 
market trends, SAMM-EU-FR (Dec 29):7 
production, by product, 1992-1997, SAMM-EU-FR 

(Dec 29):36 
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North America (continued) 
video equipment (continued) 

production forecast, by product, 1992-1997, SAMM-
EU-FR (Dec 29):27 

research/development centers, SAMM-EU-FR 
(Dec 29):26 

semiconductor consumption forecast, by product, 
1992-1997, SAMM-EU-FR (Dec 29):35, 36 

semiconductor consumption/purchasing trends, 
SAMM-EU-FR (Dec 29):35 

VCRs, market trends, SAMM-EU-FR (Dec 29):10 
wafer fabrication equipment, consumption, SCND-

WW-IS Qan 25):5 
North American Free Trade Agreement (NAFTA) 

effect on semiconductor industry, SCND-WW-IS 
(Feb 22):10 

impact on video equipment vendors, SAMM-EU-FR 
(Dec 29):63 

Northern Europe 
defined, SEMI-EU-DP (Nov 26):3 

Nonvay. See Nordic region 
Notebook PCs 

defined, SAMM-EU-DP (Aug 26):2 
market overviews, Europe, 1992, SAMM-EU-MT 

(Aug 31):9 
market share, by manufacturer, Europe, 1992, SAMM-

EU-MT (Aug 31):11 
sales, 1992, SAMM-EU-DP (Aug 26):2 
technology trends, SAMM-EU-DP (Aug 26):2 

NTT (company) 
employment reductions, SCND-WW-IS (Apr 19):13 

Oak Technology (company) 
PC graphics controllers, competitive position/analysis, 

SAMM-EU-MT (Aug 31):33 
OEMs 

transportation applications, automotive electronics, 
Europe, SAMM-EU-DP Qvm. 18):[05]2, I05]6 

Oki Electric (company) 
agreement with MOSel-Vitelic, SCND-WW-IS 

(Aug 30):5 
automotive electronics profile, S.AMM-EU-MT 

(Sep 30):41 
management position eliminated, SCND-WW-IS 

(Apr 19):13 
OUdata (company) 

PCs, production facilities, SAMM-EU-MT (Aug 31):65 
Olivetti (compemy) 

Digital Equipment Corp. (DEC) market agreement, 
SAMM-EU-DP (Mar 18):20 

PCs 
European market activities, S.AMM-EU-DP 

(Mar 18):23 
production facilities, SAMM-EU-MT (Aug 31):65 

Optocouplers 
defined, SEMI-EU-DP (Nov 29):16 
high-speed vs. commodity applications, SEMI-EU-DP 

(Nov 29):10 
in industrial applications, SEMI-EU-DP (Nov 29):10 
market applications, SEMI-EU-DP (Nov 29):16 
market growth, Europe, 1992, SEMI-EU-DP 

(Nov 29):3, 9 

Optocouplers (continued) 
market share, by vendor, Europe, 1992, SEMI-EU-DP 

(Nov 29):10 
sales, by vendor, Europe, 1991-1992, SEMI-EU-DP 

(Nov 29):10 
See also Optoelectronics devices 

Optoelectronics devices 
consumption, Japan, 1992, SCND-WW-IS (Feb 22):3 
described, SEMI-EU-DP (Nov 29):2 
Europe 

market share, by product, 1992, SEMI-EU-DP 
(Nov 29):7 

market summary, SEMI-EU-DP (Nov 29):1 
market growth 

1992, SCND-WW-DP (Feb 8):11 
European sales, 1992, SEMI-EU-DP Qun 18):[05]3 

market growth, by product, Europe, 1992, SEMI-
EU-DP (Nov 29):3 

market share, 1991-1992, SCND-WW-DP (Feb 8):13 
market share, by product, Europe, 1992, SEMI-EU-DP 

(Nov 29):4, 7 
market share, by vendor, Europe, 1992, SEMI-EU-DP 

(Nov 29):4 
market summary, Europe, SEMI-EU-DP (Nov 29) :1 
product definitions, SEMI-EU-DP (Nov 29):15 
product family tree, SEMI-EU-DP (Nov 29):15 
product growrth, Europe, 1992, SEMI-EU-DP 

(Feb 26):10 
revenue, 1991-1992, SCND-WW-DP (Feb 8):13 
sales, by vendor, Europe, 1991-1992, SEMI-EU-DP 

(Nov 29):4 
suppliers, Europe, SEMI-EU-DP (Nov 29):6 
top 10 players, European market, SEMI-EU-DP 

(Nov 29):3 
See also Charge-coupled devices (CCDs); Laser diodes; 

LED lamps/displays; Optocouplers; Photosensors 
Organizers. See Personal organizers 
Other discrete devices. See under Discrete devices 

i 

i 

P5. See Intel, Pentium processor 
Pacific Communication Sciences Company 

telephones and telephone equipment, semiconductor 
vendor, SAMM-EU-FR Qui 26):62 

Packaging 
IBM technology available, speech by IBM's BUl 

LaRosa, International Sales/Marketing Director, 
0061853001.[06]4, 0061853501.[06]4 

market trends, in automotive electronics, SAMM-
EU-MT (Sep 30):52 

memory, ALloy 42 vs. copper leadframes, compared, 
SCND-WW-IS (Sep 27):12 

Packard Bell (company) 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):23 

production facilities, SAMM-EU-MT (Aug 31):66 
Palmtop computers 

defined, SAMM-EU-DP (Aug 26):2 
PCN. See Personal communications network (PCN) 
PCS. See Personal communications systems (PCS) 

i 
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PC Warehouse (company) 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):23 

production facilities, SAMM-EU-MT (Aug 31);66 
PDA/PCA market 

major hardware players, SAMM-EU-DP (Aug 26) :4 
Peacock Computers (company) 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):23 
production facilities, SAMM-EU-MT (Aug 31):66 

Pentium processor. See under Intel Corp. 
Peripheral component interconnect (PCI) 

in PC architecture, SCND-WW-IS (Feb 22):8 
Personal communications network (PCN) 

chipset suppliers, SCND-WW-IS (Dec 6):5 
described, SAMM-EU-FR gul 26):9 
EKgital European Cordless Telecommunications 

(DECT)-compliant telephones, SAMM-EU-DP 
(Mar 2):7 

Europe, market status, SCND-WW-IS (Dec 6):4 
market status, Europe, SCND-WW-IS (Dec 6):4 

Personal communications systems (PCS) 
cellular telephones, compared, SAMM-EU-FR 

Qui 26):55 
satellite-based service proposals, by vendor, SAMM-

EU-FR Qui 26):56 
Personed computers (PCs) 

and 486 price trends, 1993, SCND-WW-IS (Aug 30):3 
CEMs, SAMM-EU-MT (Aug 31):69 
channel diversification needed, SAMM-EU-MT 

(Aug 31):7 
cloning the "no names," Europe, SAMM-EU-DP 

(Mar 18):1 
company alliemces, Europe, SAMM-EU-DP (Mar 18):7 
controllers, competitive positions/analysis, SAMM-

EU-MT (Aug 31):29 
CRT graphics controllers, SAMM-EU-MT (Aug 31):28 
definitions, Eviropean manufacturers, SAMM-EU-MT 

(Aug 31):113 
distribution channels 

Europe, SAMM-EU-MT (Aug 31):16 
European channel seasonality, SAMM-EU-MT 

(Aug 31):22 
European forecast, SAMM-EU-MT (Aug 31):24 
Pcm-Europeem reselling/distribution, SAMM-

EU-MT (Aug 31):23 
DRAM 

European market, SEMI-EU-DP (Mar 19):2 
forecast perspective, SEMI-EU-DP (Mar 19):18 
market outlook, SEMI-EU-DP (Mar 19):10 
supply-demand dynamics, SEMI-EU-DP 

(Mar 19):14 
supply-demand forecast, 1993, SCND-WW-IS 

Qui 26):7 
effective production, Europe, 1992, SAMM-EU-DP 

(Mar 18):3, 11 
Europe 

production, 1993, SAMM-EU-DP (Dec 31):1 
production levels, by IBM, Dell, Apple, and Com

paq (1990-1993), SEMI-EU-DP Qun 18):[05]19, 
[05]21 

semiconductor meu-ket forecast, 1992-1997, SEMI-
EU-MT (Aug 27):5 

Personal computers (PCs) (continued) 
and fiber channel adapters, SAMM-EU-DP (Sep 15):3 
fixed-function accelerated controllers, SAMM-EU-MT 

(Aug 31):28 
flat panel graphics controllers, SAMM-EU-MT 

(Aug 31):29 
footprint formats 

Europe, SAMM-EU-DP (Mar 18):7 
European production 

1991, SAMM-EU-DP (Mar 18):9 
1992, SAMM-EU-DP (Mar 18):8 

forecast perspective, Europe, SAMM-EU-DP 
(Mar 18):15 

graphics controllers 
evolution of, SAMM-EU-MT (Aug 31):27 
market growth factors, SAMM-EU-MT (Aug 31):36 

impact of Pentium-based PCs on PC chip demand, 
SCND-WW-IS (Sep 27):9 

lead times, Europe, SAMM-EU-DP (Mar 18):13 
local bus standards, SCND-WW-IS (Feb 22):8 
local bus systems, SCND-WW-IS Qan 25):7 
manufacturers 

Europe, 1992, SCND-WW-IS (Mar 22):13, 14 
Europe, by location, SAMM-EU-DP (Mar 18):12 

manufacturers, by activity, Europe, SAMM-EU-DP 
(Mar 18):12 

manufacturing 
Europe, SAMM-EU-MT (Aug 31):43 
terminologies, defined, Europe, SAMM-EU-DP 

(Mar 18):2 
market forecast 

1993, SEMI-EU-DP Qun 18):[05]3, [05]4 
Europe, SAMM-EU-DP (Mar 18):3, 7 

1993, SAMM-EU-DP (Mar 18):10 
1994, SAMM-EU-DP (Dec 31):3 

market growth, Europe, by country, 1991-1992, 
SAMM-EU-MT (Aug 31):6 

market growth, by vendor, Europe, 1992, S.AMM-
EU-MT (Aug 31):53 

market overview 
Europe, SAMM-EU-MT (Aug 31):3 

1992, SAMM-EU-MT (Aug 31):4 
1993, SAMM-EU-MT (Aug 31):7 

market potential, Europe, SEMI-EU-DP 
gun 18):[05]11, [05]17 

market share, Europe, by country, 1992, SAMM-
EU-MT (Aug 31):4 

market share, by microprocessor, Europe, 1989-1997, 
SAMM-EU-MT (Aug 31):82 

market share, by processor, Europe, 1992, SAMM-
EU-MT (Aug 31):49 

market share, by vendor 
Europe 

1990 vs. 1992, SAMM-EU-MT (Aug 31):52 
1992, SAMM-EU-MT (Aug 31):52 

memory 
European demand, SAMM-EU-MT (Aug 31):79 
European shipments, 1992-1993, SEMI-EU-DP 

(Mar 19).T3 
memory trends, Europe, 1989-1997, SAMM-EU-MT 

(Aug 31):79 
memory trends, by microprocessor, Europe, 1989-1997, 

SAMM-EU-MT (Aug 31):80 
microprocessors, European consumption, SEMI-

EU-MT (Sep 24):32 
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Personal computers (PCs) (continued) 
MOS memory 

bookings and billings, 1991-1993, SEMI-EU-DP 
0un 18):[05]18 

Japanese consumption, 1992, SCND-WW-IS 
(Sep 27):8 

MFCs 
and CODEC market forecast, SCND-WW-IS 

(Aug 30):7 
Multimedia Marketing Council specifications, 

SCND-WW-IS Gul 26):11 
multimedia consumer statistics, 1992, SCND-WW-IS 

(Apr 19):6 
"no-name" manufacturer activity, Europe, 1992, 

SAMM-EU-DP (Mar 18):2 
nonintelligent frame buffer controllers, SAMM-EU-MT 

(Aug 31):27 
parity bit elimination, SCND-WW-IS (Mar 22):2 
PCI vs. VL-bus, SCND-WW-IS (Feb 22):8 
Pentium processor, benefits of increased performance, 

SCND-WW-IS (Apr 19):3 
processor platforms 

Europe, SAMM-EU-DP (Mar 18):13 
European production, SAMM-EU-DP (Mar 18):4 

1991, SAMM-EU-DP (Mar 18):6 
1992, SAMM-EU-DP (Mar 18):5 

production, 386 vs. 486 processor platform, Europe, 
1992, SAMM-EU-DP (Mar 18):4 

production 
Europe, SAMM-EU-MT (Aug 31):1, 43 

1989-1997, SAMM-EU-MT (Aug 31):79 
1990, SAMM-EU-MT (Aug 31):96 
1991, SAMM-EU-MT (Aug 31):95 
1992 (Q4), SAMM-EU-DP (Mar 18):2 
1992, SAMM-EU-DP (Mar 18):1; SAMM-EU-MT 

(Aug 31):94 
1993, SAMM-EU-DP (Dec 31):1 

production, by format, Europe, 1992, SAMM-EU-MT 
(Aug 31):50 

production, by major OEMs, SAMM-EU-MT 
(Aug 31):85 

production, by processor 
Europe 

1989-1997, SAMM-EU-MT (Aug 31):81 
1992, SAMM-EU-MT (Aug 31):49 

production, by processor platform 
Evurope 

1990, SAMM-EU-MT (Aug 31):88, 91 
1991, SAMM-EU-DP (Mar 18):6; SAMM-EU-MT 

(Aug 31):87, 90 
1992, SAMM-EU-DP (Mar 18):5; SAMM-EU-MT 

(Aug 31):86, 89 
production, by product tjrpe 

Europe 
1991, SAMM-EU-DP (Mar 18):9 
1992, SAMM-EU-DP (Mar 18):8 

production, by vendor 
Europe 

1991, SAMM-EU-MT (Aug 31):93 
1992-1993, SAMM-EU-DP (Dec 31):2 
1992, SAMM-EU-MT (Aug 31):49, 54, 92 

production facilities 
Acer, SAMM-EU-MT (Aug 31):59 
Acorn Computers, SAMM-EU-MT (Aug 31):59 

Personal computers (PCs) (continued) 
production facilities (continued) 

Actebis Computer, SAMM-EU-MT (Aug 31):59 
Add-X-Normeral, SAMM-EU-MT (Aug 31):59 
AEG Olympia, SAMM-EU-MT (Aug 31):59 
Altec, SAMM-EU-MT (Aug 31):59 
Amstrad, SAMM-EU-MT (Aug 31):59 
Apple Computer, SAMM-EU-MT (Aug 31):60 
Apricot, SAMM-EU-IVIT (Aug 31):60 
Aquarius Systems International, SAMM-EU-MT 

(Aug 31):60 
Asem, SAMM-EU-MT (Aug 31):60 
AST Research, SAMM-EU-MT (Aug 31):61 
Cifer, SAMM-EU-MT (Aug 31):61 
Commodore, SAMM-EU-MT (Aug 31):61 
Compaq Computer, SAMM-EU-MT (Aug 31):61 
CompuAdd, SAMM-EU-MT (Aug 31):62 
Copam, SAMM-EU-MT (Aug 31):62 
Dell Computer, SAMM-EU-MT (Aug 31):62 
Digital Equipment Corp., SAMM-EU-MT 

(Aug 31):62 
Elonex, SAMM-EU-MT (Aug 31):63 
Epson, SAMM-EU-MT (Aug 31):63 
Escom Computer, SAMM-EU-MT (Aug 31):63 
Goldstar, SAMM-EU-MT (Aug 31):63 
Group Bull, SAMM-EU-MT (Aug 31):61 
Hewlett-Packard, SAMM-EU-MT (Aug 31):63 
IBM, SAMM-EU-MT (Aug 31):64 
ICL, SAMM-EU-MT (Aug 31):64 
ICPI, SAMM-EU-MT (Aug 31):64 
Intel Corp., SAMM-EU-MT (Aug 31):64 
Magix, SAMM-EU-MT (Aug 31):65 
Mitac, SAMM-EU-MT (Aug 31):65 
Normeral, SAMM-EU-MT (Aug 31):65 
Olidata, SAMM-EU-MT (Aug 31):65 
Olivetti, SAMM-EU-MT (Aug 31):65 
Packard Bell, SAMM-EU-MT (Aug 31):66 
PC Warehouse, SAMM-EU-MT (Aug 31):66 
Peacock Computers, SAMM-EU-MT (Aug 31):66 
Philips, SAMM-EU-MT (Aug 31):66 
Psion, SAMM-EU-MT (Aug 31):66 
Research Machines, SAMM-EU-MT (Aug 31):67 
Schneider, SAMM-EU-MT (Aug 31):67 
SCI Systems, SAMM-EU-MT (Aug 31):67 
Siemens-Nixdrof Irvformation Systems, SAMM-

EU-MT (Aug 31):67 
SMT-Goupil, SAMM-EU-MT (Aug 31):67 
Sunnytech, SAMM-EU-MT (Aug 31):67 
Tandon, SAMM-EU-MT (Aug 31):67 
Toshiba, SAMM-EU-MT (Aug 31):68 
Tulip Computers, SAMM-EU-MT (Aug 31):68 
Unisys, SAMM-EU-MT (Aug 31):68 
Victor Technologies, SAMM-EU-MT (Aug 31):68 
Virgin Group, SAMM-EU-MT (Aug 31):68 
Vobis, SAMM-EU-MT (Aug 31):68 
Wang, SAMM-EU-MT (Aug 31):68 

production facilities, by vendor, Europe, SAMM-
EU-MT (Aug 31):57 

product shortages in Europe, 1993, SAMM-EU-DP 
(Dec 31):2 

programmable coprocessor controllers, SAMM-EU-MT 
(Aug 31):28 

sales, by distribution channel, Europe, 1990-1994, 
SAMM-EU-MT (Aug 31):24 

i 
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Personal computers (PCs) (continued) 
semiconductor content 

analysis methodology, SAMM-EU-MT (Aug 31):74 
Europe, SAMM-EU-MT (Aug 31):73 
by family, Europe (1992), SAMM-EU-MT 

(Aug 31):78 
by platform name, Europe (1992), SAMM-EU-MT 

(Aug 31):78 
by processor 

Europe (1990), SAMM-EU-MT (Aug 31):77 
Europe (1992), SAMM-EU-MT (Aug 31):76 
Europe, SAMM-EU-MT (Aug 31):75 

semiconductor demand 
8086/88 platforms 

Europe (1990), SAMM-EU-MT (Aug 31):98 
Europe (1992), SAMM-EU-MT (Aug 31);105 

80286 platforms 
Europe (1990), SAMM-EU-MT (Aug 31):99 
Europe (1992), SAMM-EU-MT (Aug 31):106 

80386DX/25 platforms 
Europe (1990), SAMM-EU-MT (Aug 31):101 
Europe (1992), SAMM-EU-MT (Aug 31):108 

80386SX platforms 
Europe (1990), SAMM-EU-MT (Aug 31):100 
Europe (1992), SAMM-EU-MT (Aug 31):107 

80486DX platforms 
Europe (1990), SAMM-EU-MT (Aug 31):102 
Europe (1992), SAMM-EU-MT (Aug 31):110 

80486SX platforms, Europe (1992), SAMM-EU-MT 
(Aug 31):109 

Europe 
1990, SAMM-EU-MT (Aug 31):97 
1992, SAMM-EU-MT (Aug 31):104 

noncompatibles 
Europe (1990), SAMM-EU-MT (Aug 31):103 
Europe (1992), SAMM-EU-MT (Aug 31):111 

semiconductor market 
1992, SEMI-EU-DP Oun 18):[05]1, [05]3 
Europe, SEMI-EU-DP (Mar 29):8 

semiconductor market growth, Europe, 1992, SCND-
WW-IS gul 26):5 

semiconductor market growth, by product, 1991-1992, 
SCND-WW-IS Gul 26):6 

semiconductors 
content analysis, SAMM-EU-MT (Aug 31):97 
market forecast 

Europe (1989-1997), SAMM-EU-MT (Aug 31):84 
Europe, SAMM-EU-MT (Aug 31):83 

market share, by processor, 1992, SAMM-EU-MT 
(Aug 31):83 

shipments 
Europe 

1989-1992, SAMM-EU-DP (Mar 18):4 
1992 (Q4), SAMM-EU-DP (Mar 18):1 

European sales, 1991-1992, SEMI-EU-DP 
Gun 18):[05]10, [05]16 

shipments, by distribution chemnel 
Evirope 

1990-1992, SAMM-EU-MT (Aug 31):18, 22 
1990-1993, SAMM-EU-MT (Aug 31):20 
1992, SAMM-EU-MT (Aug 31):23 

shipments, by end-user segment, Europe, 1989-1992, 
SAMM-EU-MT (Aug 31):3 

shipments, by format, Europe, 1989-1992, SAMM-
EU-MT (Aug 31):51 

Personal computers (PCs) (continued) 
shipments, by microprocessor, Europe, 1989-1997, 

SAMM-EU-MT (Aug 31):82 
shipments, by processor, Europe, 1991-1992, SAMM-

EU-MT (Aug 31):5 
shipments, major players vs. clone manufacturers, 

Europe, 1989-1992, SAMM-EU-MT (Aug 31):48 
shipments vs. production 

Europe 
1987-1993, SAMM-EU-DP (Mar 18):14 
1989-1992, SAMM-EU-DP (Mar 18):15 
1992, SAMM-EU-DP (Mar 18):14 

and SRAM market, SCND-WW-IS (Aug 30):6 
and standard logic market outlook, SCND-WW-IS 

(Oct 25):2 
technology overview, SAMM-EU-MT (Aug 31):27 
unit shipments, Europe, 1992, SEMI-EU-DP (Mar 19):4 

Personal digital assistants (PDAs) 
market forecast, 1993, SAMM-EU-DP (Aug 26):3 
and microcomponents, Europe, SEMI-EU-MT 

(Sep 24):15 
Personal organizers 

market overview, Europe, 1992, SAMM-EU-MT 
(Aug 31):14 

market potential, Europe, SEMI-EU-DP 
Gun 18):[05]11, [05]17 

market shcu:e 
Europe, by country, 1992, SAMM-EU-MT 

(Aug 31):15 
Europe, by manufacturer, 1992, SAMM-EU-MT 

(Aug 31):14 
and microcomponents, Evirope, SEMI-EU-MT 

(Sep 24):15 
Philips (company) 

PCs 
European market activities, SAMM-EU-DP 

(Mar 18):23 
production facilities, SAMM-EU-MT (Aug 31):66 

semiconductors, French market share, SEMI-EU-DP 
(Nov 26):10 

Philips Circuit .Assemblies (company) 
purchased by Group Technologies Corp., SCND-

WW-B (Dec 6):7 
Philips Consumer Electronics (company) 

digitcd compact cassettes, speech by Gerry Wirtz, Sen
ior Product Mgr., 0061853001.[06]2, 0061853501.[06]2 

Philips Group (company) 
sales, by product sector, 1993, SAMM-EU-FR 

(Dec 29):72 
video equipment 

manufacturing locations, SAMM-EU-FR (Dec 29):72 
market strategy, SAMM-EU-FR (Dec 29):73 
Philips Consumer Electronics profile, SAMM-

EU-FR (Dec 29):71 
sales, SAMM-EU-FR (Dec 29):72 
technology, SAMM-EU-FR (Dec 29):73 

Photosensors 
defined, SEMI-EU-DP (Nov 29):17 
in industrial applications, SEMI-EU-DP (Nov 29):13 
market applications, SEMI-EU-DP (Nov 29):17 
market growth, Europe, 1992, SEMI-EU-DP 

(Nov 29):3, 13 
market share, by vendor, Europe, 1992, SEMI-EU-DP 

(Nov 29):14 
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Photosensors (continued) 
sales, by vendor, Europe, 1991-1992, SEMI-EU-DP 

(Nov 29):14 
See also Optoelectronics devices 

PictureTel UK Ltd. 
videoconferencing, speech by Drew Jamison, Euro

pean Marketing Mgr., 0061853001.[06]2, 
0061853501.[06]2 

Pilkington Microelectronics Ltd. 
licensing agreement v^ îth Motorola, SEMI-EU-DP 

(Mar 29):13 
Pioneer Electronics Corp. 

memagement positions eliminated, SCND-WW-IS 
(Apr 19):12 

Plasma source technology 
and dry etch equipment market, SCND-WW-IS 

(Apr 19):7 
Plastic quad flat package (PQFP) 

baU grid array (EGA) packages, compared, SCND-
WW-IS GuI 26):2 

Pocket computers 
defined, SAMM-EU-DP (Aug 26):2 

Portable computers 
market forecast, 1993, SAMM-EU-DP (Aug 26):3 
market overview, Europe, 1992, S.AMM-EU-MT 

(Aug 31):9 
mobile computers, compared, SAMM-EU-DP 

(Aug 26):1 
product segment definitions, SAMM-EU-MT 

(Aug 31):10 
See also Mobile computers 

Posco-Hiils (company) 
silicon wafer plant, SCND-WW-IS (Feb 22):11 

Power discretes. See under Discrete devices 
Power IC. See under Integrated circuits (ICs) 
PQFP See Plastic quad flat package (PQFP) 
Premise switching equipment 

European market overview, S.AMM-EU-MT 
(Apr 16):24 

market share, by manufacturer, Europe, 1991, S.AMM-
EU-MT (Apr 16):25 

market share, western Evurope, ALcatel Business Sys
tems VS. other vendors, 1991, SAMM-EU-VP 
Oun 28):16 

See also Premise telecom equipment 
Premise telecom equipment 

European market overview, SAMM-EU-MT 
(Apr 16):23 

semiconductor demand in European market, SAMM-
EU-MT (Apr 16):27 

and termined equipment end-user price, SAMM-
EU-MT (Apr 16):23 

See also Premise switching equipment 
Printers 

Europe, manufacturing locations, by vendor, SCND-
WW-IS Oun 28):14 

Processors 
Intel-compatible market, SAMM-EU-MT (Aug 31):36 

Promex PWS Enterprises Inc. 
corporate overview, SCND-WW-IS (Dec 27):10 

Pseudostatic RAM. See PSRAM 
Psion 

Series 3 organizer, SAMM-EU-MT (Aug 31):10 

Psion (company) 
organizers, European market overview, SAMM-

EU-MT (Aug 31):15 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):23 

production facilities, SAMM-EU-MT (Aug 31):66 
PSRAM 

described, SCND-WW-IS (Sep 27):6 
in laptop computers, SCND-WW-IS (Sep 27);6 
suppliers, SCND-WW-IS (Sep 27):6 
users, SCND-WW-IS (Sep 27):6 

Public network services 
telephone market liberalization, Europe, SAMM-

EU-DP (Mar 2):8 
Public telecom equipment 

European market overview, SAMM-EU-MT 
(Apr 16):19 

semiconductor demand in European market, SAMM-
EU-MT (Apr 16):27 

See also Cable transmissions systems; Central office 
equipment 

Public telecommunications operators (PTOs) 
and implementing change in the telecommvmications 

industry, SAMM-EU-MT (Apr 16):19 

i 

QFP 
package definitions, SCND-WW-IS Gun 28):10 

Qualcomm Inc. 
telephone OEM profile. North America, SAMM-

EU-FR Gul 26):65 
Quality Semiconductor (company) 

business strategy, SCND-WW-IS (Sep 27)il5 
corporate background, SCND-WW-IS (Sep 27):14 
logic products, SCND-WW-IS (Sep 27):15 
sales, 1992, SCND-WW-IS (Sep 27):14 

Quality Technology (company) 
optoelectronics devices, Europecm meurket share, 1992, 

SEMI-EU-DP (Nov 29):5 

i 

Radio equipment 
European market overview, SAMM-EU-MT 

(Apr 16):24 
Rcunbus interface 

and SRAM market, SCND-WW-IS (Mar 22):3 
Ramtron (company) 

E-DRAM market suppUer, SCND-WW-IS (Feb 22):2 
RDRAM 

market suppliers, SCND-WW-IS (Feb 22):2 
Research Machines (company) 

PCs 
European mzirket activities, SAMM-EU-DP 

(Mar 18):24 
production facilities, SAMM-EU-MT (Aug 31):67 

Rest of Asia (ROA) 
semiconductors, market outlook, SCND-WW-IT 

(Dec 27):5-12 
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Rest of Europe (ROE) 
defined, SEMI-EU-DP (Nov 26):3 
market forecast 

semiconductors, 1992-1997, SEMI-EU-MT 
(Aug 27):37, 39 

semiconductors, by product, 1992-1997, SEMI-
EU-MT (Aug 27):40 

market history, semiconductors, 1987-1992, SEMI-
EU-MT (Aug 27):38 

revenue, semiconductors, 1987-1997, SEMI-EU-MT 
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gul 26):83 

corded telephones (1992-1997), SAMM-EU-FR 
gul 26):81 

cordless telephones (1992-1997), SAMM-EU-FR 
gul 26):82 

worldwide (1992-1997), SAMM-EU-FR 
gul 26):78 

UK and Ireland, 1987-1997, SEMI-EU-MT 
(Aug 27):36 

wafer fabrication equipment percentages, SCND-
WW-IS gun 28):15 

worldv^dde 
1980-1992, SCND-WW-IS gun 28):16 
1991-1992, SCND-WW-DP (Feb 8):6 

worldwide, by vendor, 1991-1992, SCND-WW-IT 
(Dec 27):l-5 

revenue, by product 
1991-1992, SCND-WW-DP (May 31):2 
1992, SCND-WW-DP (Feb 8):14 
top suppUers (1992), SCND-WW-DP (Feb 8):7 

revenue, by vendor 
1991-1992, SCND-WW-DP (May 31):2 
North America, 1991-1992, SCND-WW-IT 

(Dec 27):2-3 
revenue change, by product, 1987-1992, SCND-

WW-DP (May 31):3 
revenue growth, worldwide, by product, 1991-1992, 

SCND-WW-IT (Dec 27):l-2 
sales 

Europe, 1987-1997, SEMI-EU-MT (Aug 27):5; 
SCND-WW-IT (Dec 27):4-4 

regional, SCND-WW-IT (Dec 27):l-4 
regional, by Japanese vendor, 1992, SCND-WW-IS 

(Sep 27):3 
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Semiconductors (continued) 
sales billed 

Europe 
1989-1992, SEMI-EU-DP (Mar 29):6 
1989-1993, SEMI-EU-DP (Feb 26):6, 7 
1990-1992, SEMI-EU-DP (Feb 26):8 
1992, SEMI-EU-DP (Feb 26):5 
February 1992-Febmary 1993, SEMI-EU-DP 

(Mar 29):5 
suppliers 

regional, SCND-WW-IT (Dec 27):l-4 
revenue, by product, 1992, SCND-WW-DP 

(Feb 8):7 
supplier share, Asia/Pacific-ROW, SCND-WW-IT 

(Dec 27):5-l 
telephones and telephone equipment, vendors for 

digital cordless telephones, S.AMM-EU-MT 
(Apr 16):36 

top suppliers, by product, 1992, SCND-WW-DP 
(May 31):5 

transportation applications. See also automotive elec
tronics 

vendor growth, by region, 1991-1992, SCND-WW-DP 
(Feb 8):4 

vendor market share, by product category, regioruil, 
1992, SCND-WW-DP (Feb 8):14 

video equipment, market trends, SAMM-EU-FR 
(Dec 29):43 

SGI 
MIPS chip status, SCND-WW-IS (Dec 27):9 

SGS Microelectronica 
corporate history, SEMI-EU-VP (Nov 24):9 
merger with Thomson Semiconductors, SEMI-EU-VP 

(Nov 24):10 
product portfolio analysis, 1986, SEMI-EU-VP 

(Nov 24):45 
SGS-Thomson (company) 

joint venture with Mitsubishi, SEMI-EU-DP 
(Jun 18):[05]20; SEMI-EU-MT Qun 30):36 

PC graphics controllers, competitive position/analysis, 
SAMM-EU-MT (Aug 31):35 

semiconductors 
French market share, SEMI-EU-DP (Nov 26):10 
Italian market share, SEMI-EU-DP (Nov 26):9 

strategic alliance with Lattice Semiconductor Corp., 
' SEMI-EU-VP Oun 29):14 

VIPower, applications and product features, SEMI-
EU-VP (Nov 24):16 

See also SGS-Thomson Microelectronics NV 
SGS-Thomson Microelectronics BV 

alliance with Alcatel and Siemens Telecommuni
cations, SAMM-EU-MT (Apr 16):47 

SGS-Thomson Microelectronics NV 
3-phase business strategy, SEMI-EU-VP (Nov 24):12 
acquired Inmos in 1989, SEMI-EU-VP (Nov 24):1 
acquires Tag Semiconductor, SEMNEU-VP (Nov 24):9 
application analysis, financial market share, 1992, 

SEMLEU-VP (Nov 24):47 
ASICs, SEMI-EU-VP (Nov 24):21 
audio and automotive products, SEMI-EU-VP 

(Nov 24):17 
company structure, SEMI-EU-VP (Nov 24) :1 
computer and industrial products, SEMI-EU-VP 

(Nov 24):18 
Dedicated Products Group (DPG), SEMI-EU-VP 

(Nov 24):17 

SGS-Thomson Microelectronics NV (continued) 
Discrete and Standard ICs Group (DSG), SEMI-EU-VP 

(Nov 24):13 
product portfolio/revenue share, SEMI-EU-VP 

(Nov 24):15 
distribution strategy, SEMI-EU-VP (Nov 24):35 
EPROM, market share, worldwide (1992), SEMI-

EU-VP (Nov 24):23 
forecast perspective, SEMI-EU-VP (Nov 24):41 
history and background, SEMI-EU-VP (Nov 24);4 
leading product positions, SEMI-EU-VP (Nov 24);44 
major accounts strategy, SEMI-EU-VP (Nov 24):35 
management structure, SEMI-EU-VP (Nov 24)rll 
manufacturing statistics, 1987 vs. 1992, SEMI-EU-VP 

(Nov 24):44 
manufacturing strategy, SEMI-EU-VP (Nov 24):27 
Memory Products Group (MPG), SEMI-EU-VP 

(Nov 24):22 
memory products portfolio, SEMI-EU-VP (Nov 24):22 
microcomponents products portfolio, SEMI-EU-VP 

(Nov 24):20 
microcontrollers, SEMI-EU-VP (Nov 24):19 
microprocessors, SEMI-EU-VP (Nov 24):20 
North American sales offices, SEMI-EU-VP 

(Nov 24);38 
ownership history, SEMI-EU-VP (Nov 24):5 
patent portfolio, SEMI-EU-VP (Nov 24):27 
plants and facilities, SEMI-EU-VP (Nov 24):28 

Asia, SEMI-EU-VP (Nov 24):30 
regional, SEMI-EU-VP (Nov 24):28 
Singapore, SEMI-EU-VP (Nov 24):28 
United States, SEMI-EU-VP (Nov 24):31, 32 

processor architecture trends, speech by Pasquale 
Pistorio, Pres./CEO, 0061853001.[06]9, 
0061853501.[06]9 

product analysis, financial market share, 1992, SEMI-
EU-VP (Nov 24):46 

productivity, 1987-1992, SEMI-EU-VP (Nov 24):43 
product portfolio analysis, 1992, SEMI-EU-VP 

(Nov 24):46 
product range, SEMI-EU-VP (Nov 24):14 
products, SEMI-EU-VP (Nov 24):3 
products and divisions, 1992, SEMI-EU-VP 

(Nov 24):13 
Programmable Products Group (PPG), SEMI-EU-VP 

(Nov 24):19 
R&D and technology strategy, SEMI-EU-VP 

(Nov 24):25 
recapitalization plan, SEMI-EU-VP (Nov 24):41 
regional orgeinization 

Asia/Pacific, SEMI-EU-VP (Nov 24):39 
Europe, SEMI-EU-VP (Nov 24):36 
Japan, SEMI-EU-VP (Nov 24):39 
North America, SEMI-EU-VP (Nov 24):36 

revenue, by division, 1992, SEMI-EU-VP (Nov 24):14 
sales 

memory, by product, 1992, SEMI-EU-VP 
(Nov 24):23 

memory products, by region, 1992, SEMI-EU-VP 
(Nov 24):23 

sales, marketing eind regional orgaruzations, SEMI-
EU-VP (Nov 24):33 

semicustom portfolio, SEMI-EU-VP (Nov 24):21 
shareholding structure, SEMI-EU-VP (Nov 24):1 
smart cards, SEMI-EU-VP (Nov 24):24 

i 

i 

i 
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SGS-Thomson Microelectronics NV (continued) 
state-of-the-art IC technologies, SEMI-EU-VP 

(Nov 24):26 
strategic alliances, SEMI-EU-VP (Nov 24):33 

with vendors, SEMI-EU-VP (Nov 24):34 
successful merger 

by performance, SEMI-EU-VP (Nov 24):42 
by technology and products, SEMI-EU-VP 

(Nov 24):43 
technology road map, SEMI-EU-VP (Nov 24):26 
telecommunications products, SEMI-EU-VP 

(Nov 24):18 
total quality management, SEMI-EU-VP (Nov 24):32 
t3Tjical field organization, SEMI-EU-VP (Nov 24):37 
US business units, SEMI-EU-VP (Nov 24):37 
vendor profile, SEMI-EU-VP (Nov 24):1 
video products, SEMI-EU-VP (Nov 24):18 
See also SGS-Thomson (compciny) 

Sharp 
View Cam VL-HLl, IC content list, SAMM-EU-FR 

(Dec 29):80 
Sharp (company) 

optoelectronics devices, European market share, 1992, 
SEMI-EU-DP (Nov 29):6 

organizers, European market overview, SAMM-
EU-MT (Aug 31):16 

video equipment, vendor profile, S.AMM-EU-FR 
(Dec 29):74 

Shrink quad flat package (SQFP) 
pitch trends, SCND-WW-IS Qui 26):9 

Siemens (company) 
DRAM 

dumping allegation against Korea, SEMI-EU-DP 
(Feb 8):1 

joint venture writh IBM, SEMI-EU-DP 
Gun 18):[05]20 

production, 1991-1993, SEMI-EU-DP (Aug 30):11 
DRAM 16Mb, joint venture with IBM, SEMI-EU-DP 

(Aug 30):1 
European marketing strategy, SAMM-EU-MT 

(Apr 16):15 
European telephone production, S.AMM-EU-DP 

(Mar 2):14 
optoelectronics devices, European market share, 1992, 

SEMI-EU-DP (Nov 29):3 
product sbrategy, SAMM-EU-MT (Apr 16):15 
sales, by region, 1992, SAMM-EU-MT (Apr 16):14 
semiconductors, German market share, SEMI-EU-DP 

(Nov 26):5 
telephone OEM profile, Europe, SAMM-EU-FR 

Gul 26):40 
vendor profile, SAMM-EU-MT (Apr 16):14 
wafer fabrication facilities, Europe, SEMI-EU-DP 

(Aug 30):11 
Siemens Automotive (company) 

automotive electronics profile, SAMM-EU-MT 
(Sep 30):45 

Siemens-Nixdorf Information Systems (company) 
PC market activities, Europe, SAMM-EU-DP 

(Mar 18):24 
PCs, production facilities, SAMM-EU-MT (Aug 31):67 

Siemens Semiconductor Group (company) 
processor architecture trends, speech by Hans-Dieter 

Mackowiak, Exec.Director Sales, 0061853001.[06]7, 
0061853501.[06]7 

Siemens Telecommunications (company) 
alliance with SGS-Thomson Microelectronics, SAMM-

EU-MT (Apr 16):47 
Silicon Graphics Inc. 

products. See SGI 
Silicon sensors 

market trends, in automobiles, SAMM-EU-MT 
(Sep 30):51 

Silicon wafer plants 
Posco-Htils, SCND-WW-IS (Feb 22):11 

SIMM 
market overview, SCND-WW-IS (May 17):4 
revenue, by vendor, worldwide, 1992, SCND-WW-IS 

(May 17):4 
SIMM 1Mb 

price 
effect of Sumitomo Chemical resin fire, SCND-

WW-IS (Sep 27):7 
United States spot market, June-August 1993, 

SCND-WW-IS (Sep 27):8 
Singapore 

semiconductors, market outlook, SCND-WW-IT 
(Dec 27):5-9 

Small signal discretes. See under Discrete devices 
Smart power 

in automobiles, diagrammed, SAMM-EU-MT 
(Sep 30):51 

high-side power control, diagrammed, SAMM-EU-MT 
(Sep 30):52 

market trends, in automobiles, SAMM-EU-MT 
(Sep 30):50 

SMI-Goupil (company) 
PC market activities, Europe, SAMM-EU-DP 

(Mar 18):24 
PCs, production facilities, SAMM-EU-MT (Aug 31):67 

SMOS Systems (compemy) 
PC graphics controllers, competitive position/analysis, 

SAMM-EU-MT (Aug 31):35 
SNI. See Siemens-Nixdorf Information Systems 
Software applications 

emulation vs. native modes, compeued, SCND-WW-IS 
(Oct 25):5 

Solid-state disk (SSD) products 
interfaces used, SCND-WW-IS (May 17):7 

Sony (company) 
MIPS supplier status, SCND-WW-IS (Dec 27):10 
video equipment, vendor profile, SAMM-EU-FR 

(Dec 29):74 
Sound cards 

application markets, SCND-WW-IS (Aug 30):13 
and IC manufachirers, SCND-WW-IS (Aug 30):13 
recent developments, SCND-WW-IS (Aug 30):13 
technology trends, SCND-WW-IS (Aug 30):13 

Sound technology. See Sound cards 
Southeast Asia 

video equipment, production shift from Japan, 
SAMM-EU-FR (Dec 29):3 

Southern Europe 
defined, SEMI-EU-DP (Nov 26):3 

South Korea 
semiconductors, market outiook, SCND-WW-IT 

P e c 27):5-8 
video equipment, mcmufacturing trends, SAMM-

EU-FR (Dec 29):28 
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Spain 
automobiles, production forecast, SAMM-EU-MT 

(Sep 30):5 
Spectrum Sciences Inc. 

DARPA ion implantation equipment contract, SCND-
WW-IS (Feb 22):13 

Sprint International (company) 
alliance with Alcatel Network Systems, SAMM-EU-VP 

Gun 28):28 
SQFP See Shrink quad flat package (SQFP) 
SRAM 

3V, market status, SCND-WW-IS (Sep 27):4 
in Apple Computer's Newton PDA, SCND-WW-IS 

(Aug 30):2 
consumption forecast, Europe, 1991-1997, SEMI-

EU-MT Qun 30):16 
defined, SEMI-EU-MT Qvn 30):45 
dual-port market, SCND-WW-IS Qan 25):3 
lead times, Europe, February 1993, SEMI-EU-DP 

(Feb 26):4 
manufacturers, 1992, SCND-WW-IS (Sep 27):4 
market, by density, 1992, SCND-WW-IS (May 17):7 
market, by speed, 1992, SCND-WW-IS (May 17):7 
market forecast, SCND-WW-IS (May 17):7 

methodology, SCND-WW-IS (Aug 30):11 
market share, by vendor, Europe, 1991-1992, SEMI-

EU-MT Qun 30):20 
and MOS memory shipments, 1977-1992, SCND-

WW-IS (Jun 28):2 
and new DRAM technology market, SCND-WW-IS 

(Mar 22):3 
on-chip cache, by processor, SEMI-EU-MT (fun 30):24 
price 

Europe 
February 1993, SEMI-EU-DP (Feb 26):4 
March 1993, SEMI-EU-DP (Mar 29):4 

nonvolatile memories compared, SCND-WW-IS 
(Apr 19):3 

price forecast, 1993-1994, SCND-WW-IS (Sep 27):7 
products, memufacturers' portfolios, 1992, SCND-

WW-IS (Sep 27):4 
revenue 

Europe 
1991-1997, SEMI-EU-MT Qun 30):18 
1992-1997, SEMI-EU-MT Qun 30):21 

revenue, by application, Europe, 1992-1997, SEMI-
EU-MT (Fun 30):20 

revenue, by vendor, 1992, SCND-WW-IS (Sep 27):4 
sales, estimation methods of vendor's historical data, 

SCND-WW-IS (Sep 27):12 
sales, by vendor, Europe, 1991-1992, SEMI-EU-MT 

Oun 30):20 
shipments, Europe, 1991-1997, SEMI-EU-MT 

Oun 30):17 
specialty 

application markets, by device, SCND-WW-IS 
(Aug 30):10 

defined, SCND-WW-IS (Aug 30):10 
sales, by device, 1992, SCND-WW-IS (Aug 30):10 

synchronous 
market analysis, SCND-WW-IS (Jul 26):5 
sales, 1992-1993, SCND-WW-IS (Aug 30):10 

and thin small-outiine packages (TSOPs), SCND-
WW-IS Oun 28):3 

SRAM (continued) 
unit life cycles, Europe, 1991-1997, SEMI-EU-MT 

Oun 30):21 
See also PSRAM 

SRAM 256K 
price forecast, 1993-1994, SCND-WW-IS (Sep 27):7 

SRAM 1Mb 
market growth, 1991-1992, SCND-WW-IS (Aug 30):5 
price forecast, 1993-1994, SCND-WW-IS (Sep 27):7 
supply forecast, 1994, SCND-WW-IS (Sep 27):7 

SRAM, fast 
application markets, SCND-WW-IS (Aug 30):6 
in cache memories, SCND-WW-IS (Jul 26):4 
consumption forecast, Europe, 1991-1997, SEMI-

EU-MT Oun 30):22 
SRAM, slow 

consumption forecast, Europe, 1991-1997, SEMI-
EU-MT Qun 30):21 

market share, life cycles, by density, SCND-WW-IS 
(Aug 30):6 

SRAM, very fast 
consumption forecast, Europe, 1991-1997, SEMI-

EU-MT Qun 30):23 
Standard logic 

lead times, Europe, February 1993, SEMI-EU-DP 
(Feb 26):3 

market outlook, SCND-WW-IS (Oct 25):2 
prices, Europe, February 1993, SEMI-EU-DP (Feb 26):3 
suppliers, SCND-WW-IS (Oct 25):2 
See also Logic 

Standard telephones. See under Telephones and telephone 
equipment 

Steppers 
excimer/deep-UV tools 

market forecast, SCND-WW-IS Oun 28):11 
shipments, worldwide (1985-1992), SCND-WW-IS 

(Jun 28):12 
g-Iine/lx tools, shipments, worldwide (1985-1992), 

SCND-WW-IS Oun 28):12 
i-line tools 

market forecast, SCND-WW-IS Qun 28):11 
shipments, worldwide (1985-1992), SCND-WW-IS 

(Jun 28):12 
shipments, by technology split, 1985-1992, SCND-

WW-IS Gun 28):12 
Subnotebook PCs 

defined, SAMM-EU-DP (Aug 26):2 
market forecast, 1993, SAMM-EU-DP (Aug 26):3 

Sumitomo Chemical (company) 
DRAM, supply affected by facility explosion, SCND-

WW-IS (Sep 27):3 
SIMM 1Mb price effected by resin fire, SCND-WW-IS 

(Sep 27):7 
Sun 

SPARC chip stahis, SCND-WW-IS (Dec 27):9 
Sun Microsystems Inc. 

Fiber Channel Systems Initiative, SAMM-EU-DP 
(Sep 15):2 

Sunnytech (company) 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):24 

production facilities, SAMM-EU-MT (Aug 31):67 
Surface-mount assembly boards 

types compared, SCND-WW-IS (Feb 22):7 

i 

i 

i 
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Surface-mount packages 
pitch trends, SCND-WW-IS (Jul 26):9 
suppliers, SCND-WW-IS Qui 26):10 
See also Shrink quad flat package (SQFP); Very small 

quad flat package (VQFP) 
Surface-mount technology (SMT) 

market forecast, SCND-WW-IS (Jun 28):10 
Sweden. See Nordic region 
Switched multimegabit data service (SMDS) 

and wide area networks (WANs), SAMM-EU-DP 
(Apr 29):2 

Synchronous digital hierarchy (SDH) system 
and gate arrays, SEMI-EU-DP (Aug 6):5 
introduced to cable transmission systems, S.AMM-

EU-MT (Apr 16):21 

Tag Semiconductor 
acquired by SGS-Thomson, SEMI-EU-VP (Nov 24):9 
corporate history, SEMI-EU-VP (Nov 24):9 

Taiwan 
semiconductors, maurket outlook, SCNE>-WW-IT 

(Dec 27):5-5 
Takeovers. See Mergers and acquisitions 
Tandon Corp. 

PCs 
European market activities, S.AMM-EU-DP 

(Mar 18):24 
production facilities, SAMM-EU-MT (Aug 31):67 

Tandy (company) 
interactive CD-ROM player market trends, SCND-

WW-IS Qun 28):13 
Tandy GRID Europe (company) 

PC market activities, Europe, SAMM-EU-DP 
(Mar 18):24 

TCE. See Thomson Consumer Electronics 
TCS. See Thomson Composants Spatiaux (TCS) 
TECH Semiconductor (company) 

DRAM manufacturer, SCND-WW-IS (Aug 30):5 
wafer fabrication facilities, construction status, SCND-

WW-IS (Sep 27):17 
Telecommurucations applications 

and 8-bit microcontrollers, SCND-WW-IS 0ul 26):4 
cellular mobile communications, speech by Motorola's 

David WUliams, Business Strategy Dir., 
0061853001.[06]2, 0061853501.[06]2 

market trends 
ASICs, Europe, SEMI-EU-DP Oun 18):[05]11, [05]16 
microcomponents, Europe, SEMI-EU-DP 

0un 18):[05]10, [05]16 
Telecommunications companies 

agreements with Ericsson (company), SCND-WW-IS 
(Feb 22):11 

Telecommunications equipment. See under Communi
cations applications 

Telefunken (company) 
optoelectronics devices, European market share, 1992, 

SEMI-EU-DP (Nov 29):5 
Telephones and telephone equipment 

analog cellular telephones 
design, SAMM-EU-FR Qui 26):23 
network standards, SAMM-EU-FR Qui 26):21 

anedog cordless telephones, design, S.AMM-EU-FR 
Oul 26):17 

Telephones and telephone equipment (continued) 
answering machines 

defined, SAMM-EU-FR Qui 26):4 
design, SAMM-EU-FR (Jul 26):15 
DRAM used, SAMM-EU-FR (Jul 26):15 
market trends, SAMM-EU-FR Oul 26):47 
shipments. North America (1992-1997), SAMM-

EU-FR Qui 26):47 
technology trends, SAMM-EU-FR 0ul 26):14 

caller ID 
market trends, SAMM-EU-FR Qui 26):44 
signalling operation, SAMM-EU-FR (Jul 26):14 

cellular telephones 
analog vs. digital production, worldwide 

(1992-1997), SAMM-EU-FR Qui 26):84 
and cancer scare, SAMM-EU-FR 0ul 26):51 
cordless telephones, compared, SAMM-EU-FR 

Oul 26):20 
defined, SAMM-EU-FR Qui 26):5 
European market outlook, SAMM-EU-FR 

Qui 26):35 
major mobile carriers, 1993, S.AMM-EU-FR 

(Jul 26):54 
market share, by vendor, 1990-1992, SAMM-EU-VP 

(Nov 17):15 
market trends, SAMM-EU-FR (Jul 26):8 
North American market trends, SAMM-EU-FR 

Qui 26):51 
PCS, compared, SAMM-EU-FR Qui 26):55 
power usage, SAMM-EU-FR Qui 26):24 
power usage, digital impact, SAMM-EU-FR 

Oul 26):25 
semiconductor consumption, by region, 1992, 

SAMM-EU-FR (Jul 26):84 
semiconductor market, by product. North America 

(1992 VS. 1997), SAMM-EU-FR Qui 26):60 
semiconductor pricing trends, 1992-1997, SAMM-

EU-FR Oul 26):25 
sertiiconductor revenue, worldwide (1992-1997), 

SAMM-EU-FR Oul 26):83 
shipments, Europe (1992-1997), SAMM-EU-FR 

(Jul 26):35 
standards deployment, 1993 vs. 1997, SAMM-

EU-FR Oul 26):54 
technology reviewed, SAMM-EU-FR Qui 26):20 
user growth. United States (1984-1993), SAMM-

EU-FR Oul 26):51 
corded telephones 

defined, SAMM-EU-FR Qui 26):4 
market trends, SAMM-EU-FR (Jul 26):7 
North American market trends, S.AMM-EU-FR 

Gul 26):44 
semiconductor consumption, by region, 1992, 

SAMM-EU-FR Qui 26):80 
semiconductor market, by product. North .America 

(1992 VS. 1997), SAMM-EU-FR Qui 26):59 
semiconductor pricing trends, 1992-1997, SAMM-

EU-FR Qui 26):13, 20 
semiconductor revenue, worldwide (1992-1997), 

SAMM-EU-FR (Jul 26):81 
shipments 

Europe (1992-1997), SAMM-EU-FR Qui 26):28 
North America (1992-1997), SAMM-EU-FR 

Gul 26):45 
technology trends, SAMM-EU-FR (Jul 26):11 
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Telephones and telephone equipment (continued) 
cordless telephones 

advantages of DECT, SAMM-EU-DP (Mar 2):6 
analog vs. digital production, worldwide 

(1992-1997), SAMM-EU-FR Gul 26):83 
cellular telephones, compared, SAMM-EU-FR 

Oul 26):20 
defined, SAMM-EU-DP (Mar 2):2; SAMM-EU-FR 

Qui 26):5 
European market outlook, SAMM-EU-FR 

Oul 26):29 
European production, SAMM-EU-DP (Mar 2):3 
European vendors, SCND-WW-IS (May 17):3 
market trends, SAMM-EU-FR Qui 26):7 
North American market trends, S.AMM-EU-FR 

Oul 26):49 
segment market shares, SAMM-EU-DP (Mar 2):6 
semiconductor consumption, by region, 1992, 

SAMM-EU-FR Qui 26):82 
semiconductor market, by product. North America 

(1992 vs. 1997), SAMM-EU-FR (Jul 26):60 
semiconductor revenue, worldwide (1992-1997), 

SAMM-EU-FR Qui 26):82 
shipments. North America (1992-1997), SAMM-

EU-FR (Jul 26):49 
technology trends, SAMM-EU-FR (Jul 26):16 

CT2 Common Air Interface (CAI) specification, 
SAMM-EU-DP (Mar 2):7 

CT2 standard 
DECT specifications, compared, SAMM-EU-MT 

(Apr 16):38 
in digital cordless and cellular telephones, by ven

dor, 1993, SAMM-EU-FR (Jul 26):32 
and digital cordless telephones, SAMM-EU-FR 

Qui 26):31 
manufacturers, SAMM-EU-MT (Apr 16):35 
in residential markets, SAMM-EU-MT (Apr 16):35 
specifications, SAMM-EU-FR Qui 26):34 

DECT standard 
CT2 specifications, compared, S.AMM-EU-MT 

(Apr 16):38 
in digital cordless and cellular telephones, by ven

dor, 1993, SAMM-EU-FR Qui 26):32 
and digital cordless telephones, SAMM-EU-FR 

Qui 26):32 
equipment manufacturers, SAMM-EU-MT 

(Apr 16):37 
1993, SAMM-EU-FR Qui 26):33 

semiconductor solution-second generation, SAMM-
EU-FR Oul 26):34 

specifications, SAMM-EU-FR Qui 26):34 
digital cellular telephones 

design, SAMM-EU-FR (Jul 26):23 
digital cordless standards, compared, SAMM-

EU-FR Qui 26):22 
European market, 1992-1996, SAMM-EU-MT 

(Apr 16):40 
TDMA VS. CDMA standard technologies, SAMM-

EU-FR Qui 26):52, 53 
voice-activated dialling and security, SAMM-EU-FR 

(Jul 26):54 
digital cordless technology (OCT), Europe, S.AMM-

EU-DP (Mar 2):4 

Telephones cind telephone equipment (continued) 
digital cordless telephones 

CT2 and DECT specifications, compared, SAMM-
EU-MT (Apr 16):38 

CT2 standard, SAMM-EU-MT (Apr 16):35 
DECT standard, SAMM-EU-MT (Apr 16):36 
design, SAMM-EU-FR (Jul 26):18 
digital celluletr standards, compared, SAMM-EU-FR 

Oul 26):22 
European market outlook, S.AMM-EU-FR 

(Jul 26):30 
European market overview, SAMM-EU-MT 

(Apr 16):34 
radio frequency section, SAMM-EU-FR Qui 26):19 
semiconductor vendors, Si\MM-EU-MT (Apr 16):36 
technology trends, SAMM-EU-FR (Jul 26):17 

feature telephones 
caller ID capability, SAMM-EU-FR Oul 26):14 
defined, SAMM-EU-DP (Mar 2):2; SAMM-EU-FR 

Qui 26):4 
design, SAMM-EU-FR Qui 26):13 
European market outlook, SAMM-EU-FR 

Oul 26):29 
European market overview, SAMM-EU-MT 

(Apr 16):34 
European production, SAMM-EU-DP (Mar 2):3 
European semiconductor market, 1992-1996, 

SAMM-EU-MT (Apr 16):34 
IC content, SAMM-EU-MT (Apr 16):34 
segment market shares, SAMM-EU-DP (Mar 2):6 
technology trends, SAMM-EU-FR Qui 26):12 

GSM, and Japcmese digital cellular (JDC), SAMM-
EU-FR Oul 26):68 

GSM/PCN telephones 
European market outlook, SAMM-EU-FR 

Oul 26):36 
European market overview, S.AMM-EU-MT 

(Apr 16):39 
handset manufacturers, SAMM-EU-FR (Jul 26):37 
handset semiconductor devices, SAMM-EU-FR 

Oul 26):37 
semiconductor solution 

1993, SAMM-EU-FR Qui 26):38 
1997, SAMM-EU-FR (Jul 26):38 

semiconductor suppliers, SAMM-EU-FR (Jul 26):37 
GSM/PCT telephones 

European market, 1992-1996, SAMM-EU-MT 
(Apr 16):40 

manufacturers, SAMM-EU-MT (Apr 16):40 
semiconductor devices, SAMM-EU-MT (Apr 16):41 

handset design locations 
Europe, SAMM-EU-DP (Mar 2):13 

1993, SAMM-EU-FR Qui 26):42 
handset manufacturing vendors 

Europe, SAMM-EU-DP (Mar 2):12 
1993, SAMM-EU-FR (Jul 26):41 

handset production 
annual growth rate, Europe, SAMM-EU-DP 

(Mar 2):4 
Europe, 1992, SAMM-EU-DP (Mar 2):1 
locations, Europe, SAMM-EU-DP (Mar 2):9 
by vendor, Europe, SAMM-EU-DP (Mar 2):11 
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Telephones and telephone equipment (continued) 
ISDN telephones 

diagrammed, SAMM-EU-FR Qui 26):46 
market trends, SAMM-EU-FR Qui 26):46 

Japanese digital cellular GDC), competition from 
GSM, SAMM-EU-FR 0ul 26):68 

and Japanese market deregulation, SAMM-EU-FR 
Jul 26):67 

LCDs cuid touch screens, market trends, S.AMM-
EU-FR Gul 26):45 

liberalized market characteristics, S.AMM-EU-DP 
(Mar 2):8 

major production vendors, Europe, SAMM-EU-DP 
(Mar 2):10 

manufacturers 
Asia/Pacific, SAMM-EU-FR Qui 26):73 
Japan, by phone type, SAMM-EU-FR Qui 26):69 
North America, SAMM-EU-FR Qui 26):58 

market forecast, SAMM-EU-DP (Mar 2):2 
1992-1997, SAMM-EU-FR Qui 26):3 

market installed base, Europe, 1992-1997, SAMM-
EU-FR Qui 26):28 

market liberalization, Europe, SAMM-EU-DP 
(Mar 2):7, 9 

market outlook 
Europe, SAMM-EU-FR Qui 26):27 
North America, SAMM-EU-FR Qui 26):43 

market perspective, Europe, SAMM-EU-DP (Mar 2):14 
market share, data sources, SAMM-EU-FR Qui 26):85 
market shcire, by vendor, Europe, 1992, SAMM-

EU-MT (Apr 16):33 
market shipments, Europe, 1990-1996, SAMM-EU-MT 

(Apr 16):32 
market statistics, worldwide, 1992-1997, SAMM-EU-FR 

Qui 26):75 
market trends 

Asia/Pacific, SAMM-EU-FR Qui 26):71 
cable VS. phone vendors, SAMM-EU-FR Qui 26):48 
Japan, SAMM-EU-FR Qui 26):67 

mobile communications systems interrelating stan
dards, SAMM-EU-FR Qui 26):16 

non-liberalized market characteristics, SAMM-EU-DP 
(Mar 2):8 

OEM profiles 
Europe, SAMM-EU-FR Qui 26):39 
North America, SAMM-EU-FR Qui 26):64 

personal communications network (PCN/PCS), 
described, SAMM-EU-FR Qui 26):9 

production 
cellulcu- telephones, worldwide (1992 vs. 1997), 

SAMM-EU-FR Qui 26):84 
cordless telephones, worldwide (1992 vs. 1997), 

SAMM-EU-FR Qui 26):83 
Ei.irope 

1990-1996, SAMM-EU-DP (Mar 2):4, 5 
1992, SAMM-EU-DP (Mar 2):3, 10 

Japan, SAMM-EU-FR Qui 26):68 
North America, 1992-1997, SAMM-EU-FR 

Qui 26):57 
worldwide, by type, 1992 vs. 1997, SAMM-EU-FR 

Qui 26):79 
production, by product, Evuxipe, 1992-1997, SAMM-

EU-FR Qui 26):39 

Telephones and telephone equipment (continued) 
production forecast 

assumptions, Europe, SAMM-EU-DP (Mar 2):3 
Europe, 1990-1996, SAMM-EU-MT (Apr 16):32 
worldwide, by type, 1992-1997, SAMM-EU-FR 

Qui 26):77 
regional definitions, SAMM-EU-FR Qui 26):85 
segmentation, SAMM-EU-FR Qui 26):85 
segment market shares, Europe, SAMM-EU-DP 

(Mar 2):5 
semiconductor consumption 

corded vs. wireless, worldwide (1992 vs. 1997), 
SAMM-EU-FR Qui 26):81 

regional 
1992-1997, SAMM-EU-FR Qui 26):76 
1992, SAMM-EU-FR Qui 26):79 
1992 VS. 1997, SAMM-EU-FR Qui 26):80 

worldvwde, by product, 1992, SAMM-EU-FR 
Qui 26):78 

semiconductor opportunites. North America, SAMM-
EU-FR Qui 26):57 

semiconductor revenue, worldwide, 1992-1997, 
SAMM-EU-FR Qui 26):78 

semiconductor shipments 
North America, 1992-1997, SAMM-EU-FR 

Qui 26):59 
worldwide, by vendor, 1992, SAMM-EU-FR 

Qui 26):62 
semiconductor vendors. North America, SAMM-

EU-FR Qui 26):61 
shipments 

Europe 
1987 VS. 19%, SAMM-EU-DP (Mar 2):6 
1990-1996, SAMM-EU-DP (Mar 2):4, 5 
1992, SAMM-EU-DP (Mar 2):3, 10 

North America, 1992-1997, SAMM-EU-FR 
Qui 26):44 

standard telephones 
defined, SAMM-EU-DP (Mar 2):2; SAMM-EU-FR 

Qui 26):4 
design, SAMM-EU-FR Qui 26):11 
European market outlook, SAMM-EU-FR 

Qui 26):29 
European market overview, SAMM-EU-MT 

(Apr 16):32 
European semiconductor market, 1992-1996, 

SAMM-EU-MT (Apr 16):33 
IC content, SAMM-EU-MT (Apr 16):33 
segment market shares, SAMM-EU-DP (Mar 2):5 
technology trends, SAMM-EU-FR Qui 26):11 

technology trends, SAMM-EU-FR Qui 26):11 
telephone emswering machines, defined, SAMM-

EU-FR Qui 26):4 
videophones, market trends, SAMM-EU-FR Qui 26):47 
videotelephones 

CCITT standards recommendations, SAMM-EU-MT 
(Apr 16):44 

market outlook, SAMM-EU-MT (Apr 16):43 
wireless technology trends, S.AMM-EU-FR (Jul 26):15 
See also Cellular telephones; Cordless telephony 

Telephone switching equipment 
market share, western Europe, Alcatel Business Sys

tems VS. other vendors, 1991, SAMM-EU-VP 
Qun 28):17 
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Televisions 
barcode scanners, SAMM-EU-FR (Dec 29):59 
broadcasting standards, Japan, SAMM-EU-FR 

(Dec 29):20 
BSTV, SAMM-EU-FR (Dec 29):58 
color 

1982 low-end, diagrammed, SAMM-EU-FR 
(Dec 29):44 

bus technology, SAMM-EU-FR (Dec 29):47 
current low-end, diagrammed, SAMM-EU-FR 

(Dec 29):45 
digital processing, SAMM-EU-FR (Dec 29):43 
interframe signal processing, SAMM-EU-FR 

(Dec 29):47 
Japan, emerging opportunities, SAMM-EU-FR 

(Dec 29):60 
manufacturing trends, Japan, SAMM-EU-FR 

(Dec 29):30 
market trends 

Japan, SAMM-EU-FR (Dec 29):21 
North America, SAMM-EU-FR (Dec 29):8 

multifunction/high-performance, diagrammed, 
SAMM-EU-FR (Dec 29):46 

new features, SAMM-EU-FR (Dec 29):47 
power consumption, by CRT size, SAMM-EU-FR 

(Dec 29):61 
sales, by product. North America (1992), SAMM-

EU-FR (Dec 29):10 
semiconductor trends, SAMM-EU-FR (Dec 29):43 
Toshiba 29BS250 IC content Ust, SAMM-EU-FR 

(Dec 29):77 
Dolby surround pro-logic with DSP, SAMM-EU-FR 

(Dec 29):58 
emerging technology, Europe, SAMM-EU-FR 

(Dec 29):55 
LCD, SAMM-EU-FR (Dec 29):57 
market trends, Europe, SAMM-EU-FR (Dec 29):13 
multistandaid/system, SAMM-EU-FR (Dec 29):57 
new features, Europe, SAMM-EU-FR (Dec 29):57 
and NICAM, SAMM-EU-FR (Dec 29):58 
picture-in-picture (PIP), SAMM-EU-FR (Dec 29):58 
production 

Japan, 1992, SCND-WW-IS Qan 25):3 
westem Europe, 1980-1993, SAMM-EU-FR 

(Dec 29):14 
Program Delivery Control (PCD), SAMM-EU-FR 

(Dec 29):59 
projection, SAMM-EU-FR (Dec 29):57 
sales, westem Europe, 1980-1993, SAMM-EU-FR 

(Dec 29):14 
teletext facility, SAMM-EU-FR (Dec 29):59 
video-on-demand, SAMM-EU-FR (Dec 29):59 
VideoPIus, SAMM-EU-FR (Dec 29):59 
wide-screen, SAMM-EU-FR (Dec 29):57 
See also High-definition Television (HDTV) 

Terma Elektronik (company) 
company shares acquired by Ericsson, SAMM-EU-VP 

(Nov 17):5 
Terminal equipment 

prices, and European premise telecom equipment 
market, SAMM-EU-MT (Apr 16):23 

Texas Instruments Inc. 
alliance 

with Actel Corp., SEMI-EU-VP Qun 29):7 
with Altera Corp., SEMI-EU-VP gun 29):11 
with Ericsson Telecom, S.AMM-EU-MT (Apr 16):48 

Texas Instruments Inc. (continued) 
DRAM, production, 1991-1993, SEMI-EU-DP 

(Aug 30):12 
DRAM manufacturer, SCND-WW-IS (Aug 30):4 
joint venture with Ericsson, SAMM-EU-VP (Nov 17):4 
logic, market growth, 1992, SCND-WW-DP (Feb 8):10 
programmable DSP processors, SCND-WW-IS 

(Feb 22):6 
semiconductor industry growth strategy, speech by 

Kevin McGarity, Senior VP 0061853001.[06]1, 
0061853501.106]l 

semiconductors, Nordic region market share, SEMI-
EU-DP (Nov 26):8 

SPARC supplier status, SCND-WW-IS (Dec 27):9 
submicron CMOS fab facilities, SCND-WW-IS 

(Mar 22):9 
wafer fabrication facilities 

construction status, SCND-WW-IS (Sep 27):17 
Europe, SEMI-EU-DP (Aug 30):12 

Thin small-outline packages (TSOPs) 
in SRAMs, SCND-WW-IS Qvin 28):3 

Thomson Composants Spatiaux (TCS) 
optoelectronics devices, European market share, 1992, 

SEMI-EU-DP (Nov 29):5 
Thomson Consumer Electronics 

video equipment 
American operations, SAMM-EU-FR (Dec 29):66 
Asian operations, SAMM-EU-FR (Dec 29):67 
European/Middle Eastern/African operations, 

SAMM-EU-FR (Dec 29):66 
sales, SAMM-EU-FR (Dec 29):68 
sales, by product, 1992, SAMM-EU-FR (Dec 29):68 
sales, by region, 1992, SAMM-EU-FR (Dec 29):69 
technology, SAMM-EU-FR (Dec 29):69 
vendor profile, SAMM-EU-FR (Dec 29):65 

Thomson Semiconductors 
merger with SGS Microelectronica, SEMI-EU-VP 

(Nov 24):10 
product portfolio analysis, 1986, SEMI-EU-VP 

(Nov 24):45 
Thyristors 

defined, SEMI-EU-FR (Dec 5):2 
TI 

486 product offerings, SCND-WW-IS (Oct 25):6 
Toshiba 

color TV 29BS250, IC content list, SAMM-EU-FR 
(Dec 29):77 

Toshiba (company) 
Ericsson joint venture, SAMM-EU-VP (Nov 17):4 
logic, market growth, 1992, SCND-WW-DP (Feb 8):10 
market share, flash memory, worldwide (1992), 

SCND-WW-IS (Feb 22):6 
MIPS supplier status, SCND-WW-IS (Dec 27):9 
National Semiconductor alliance, SEMI-EU-MT 

Gun 30):38 
National Semiconductor flash memory aUieince, 

SCND-WW-IS (Mar 22):9 
National Semiconductor parthership agreement, SEMI-

EU-DP (Feb 26):15 
notebooks, Europe£in market overview, 1992, SAMM-

EU-MT (Aug 31):12 
optoelectronics devices, European market share, 1992, 

SEMI-EU-DP (Nov 29):5 
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Toshiba (company) (continued) 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):25 

production facilities, SAMM-EU-MT (Aug 31):68 
PSRAM supplier, SCND-WW-IS (Sep 27):6 
R-DRAM market supplier, SCND-WW-IS (Feb 22):2 
revenue 

semiconductors, by product, 1992, SCND-WW-DP 
(May 31):9 

semiconductors, by region, 1992, SCND-WW-DP 
(May 31):9 

semiconductors change, by product, 1992, SCND-
WW-DP (May 31):8 

S-DRAM market suppUer, SCND-WW-IS (Feb 22):2 
third ranked semiconductor supplier, SCND-WW-DP 

(May 31):4 
video equipment, vendor profile, SAMM-EU-FR 

(Dec 29):74 
Transistors 

defined, SEMI-EU-FR (Dec 5):1 
power, defined, SEMI-EU-FR (Dec 5):2 
small signal, defined, SEMI-EU-FR (Dec 5):2 
See also under Discrete devices 

Transportation applications 
automobiles 

production forecast, by country, Europe, SAMM-
EU-DP Oun 18):[05]1, [05]5 

production, worldwide, 1992 vs. 1997, SAMM-
EU-DP Gun 18):[05]1, [05]5 

automotive electronics 
European OEM activity, SAMM-EU-DP 

Qun 18):[05]2, [05]6 
forecast perspective, SAMM-EU-DP Qun 18):[05]4, 

[05]7 
future semiconductor applications, SAMM-EU-DP 

Gun 18):[05]3, [05]6 
growth factors, SAMM-EU-DP Qun 18):[05]3, [05]6 
revenue, by market, 1992-1997, SAMM-EU-DP 

Oun 18):[05]2, [05]5 
semiconductor consumption forecast, Europe, 

SAMM-EU-DP (Jun 18):[05]4, [05]7 
semiconductor content values, Europe, SAMM-

EU-DP Qun 18):[05]4, [05]6 
semiconductor demand forecast, Europe, S.AMM-

EU-DP gun 18):[05]4, [05]7 
consumption forecast, ASICs, Europe (1992-1997), 

SEMI-EU-MT Qui 23):15 
market forecast, Japan, 1993, SCND-WW-IS (Feb 22):5 
National Semiconductor market share, Evuope, 1992, 

SEMI-EU-DP (Feb 26):18 
semiconductors 

European purchasing criteria, SEMI-EU-UW 
Qui 16):32 
1992-1993, SEMI-EU-UW Qui 16):16 

and use of power transistors, SEMI-EU-FR (Dec 5):27 
See also Automotive applications 

Trident Microsystems (company) 
PC graphics controllers 

competitive position/Einalysis, SAMM-EU-MT 
(Aug 31):31 

product lines, SAMM-EU-MT (Aug 31):32 
Triquint Semiconductors (compemy) 

semiconductor vendor of fiber diannel products, 
SAMM-EU-DP (Sep 15):6 

Triumph-Adler (company) 
PC market activities, Europe, SAMM-EU-DP 

(Mar 18):25 
Tseng Labs (company) 

PC graphics controllers, competitive position/analysis, 
SAMM-EU-MT (Aug 31):31 

Tulip Computers (company) 
PCs 

European market activities, SAMM-EU-DP 
(Mar 18):25 

production facilities, SAMM-EU-MT (Aug 31):68 
Turtle Beach (company) 

acquired by Integrated Circuit Systems, SCND-WW-IS 
(Aug 30):13 

u 
UK NSI (company) 

automotive electronics profile, SAMM-EU-MT 
(Sep 30):46 

Ultratech Stepper (company) 
General Signal divestiture status, SCND-WW-IS 

Oul 26):11 
Unisys (company) 

PCs 
European market activities, S.AMM-EU-DP 

(Mar 18):25 
production facilities, SAMM-EU-MT (Aug 31):68 

Uruted Kingdom 
ASICs, consumption forecast, 1992-1997, SEMI-EU-MT 

0ul 23):16 
automobiles, production forecast, SAMM-EU-MT 

(Sep 30):5 
discrete devices, market trends, 1993, SEMI-EU-FR 

(Dec 5):16 
market forecast 

semiconductors, 1992-1997, SEMI-EU-MT 
(Aug 27):33, 35 

semiconductors, by product, 1992-1997, SEMI-
EU-MT (Aug 27):36 

market history, semiconductors, 1987-1992, SEMI-
EU-MT (Aug 27):34 

PCs, manufacturing activity, 1992, SAMM-EU-DP 
(Mar 18):3, 10 

personal communications networks (PCN), market 
status, SCND-WW-IS (Dec 6):4 

revenue, semiconductors, 1987-1997, SEMI-EU-MT 
(Aug 27):36 

semiconductors 
market overview, SCND-WW-IT (Dec 27):4-7 
market trends, by application, SCND-WW-IT 

(Dec 27):4-10 
telephone handset production, 1992, SAMM-EU-DP 

(Mar 2):1 
See also United Kingdom/Ireland 

United Kingdom/Ireland 
defined, SEMI-EU-DP (Nov 26):3 
semiconductors 

market share analysis, SEMI-EU-DP (Nov 26):6 
market share, by vendor, 1992, SEMI-EU-DP 

(Nov 26):7 
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United States 
DRAM 

capacity, 1993, SCND-WW-IS (Dec 6):2 
capacity, by vendor, 1993, SCND-WW-IS (Dec 6):3 
manufacturers, SCND-WW-IS (Aug 30):4 
price-monitoring agreements 

Japan, SEMI-EU-DP (Feb 8):3 
Korea, SEMI-EU-DP (Feb 8):3 

price, related to Japanese exchange rates, SCND-
WW-IS (Apr 19):8 

DRAM 1Mb, price, 19910anuary)-1993(April), SCND-
WW-IS (May 17):2 

DRAM 4Mb, price, 1991Ganuary)-1993(ApriI), SCND-
WW-IS (May 17):2 

economic growth, and DRAM supply-demand fore
cast, 1993, SCND-WW-IS Qui 26):7 

market share, wafer fabrication equipment, 1992, 
SCND-WW-IS (May 17):9 

modem suppliers, 1992, SCND-WW-IS (Aug 30):10 
PCs, and 486 price trends, 1993, SCND-WW-IS 

(Aug 30):4 
telephones and telephone equipment, cellular tele

phones, user growth (1984-1993), SAMM-EU-FR 
gul 26):51 

television 
HDTV 

emerging markets, SAMM-EU-FR (Dec 29):6 
market forecast (1994-1995), SAMM-EU-FR 

(Dec 29):55 
specifications, SAMM-EU-FR (Dec 29):53 

United States-Japan Semiconductor Trade Agreement 
(STA) 
and Japanese market, SCND-WW-IT (Dec 27):3-ll 

Valeo (compeiny) 
automotive electronics profile, SAMM-EU-MT 

(Sep 30):46 
VCRs 

circuit block diagram, SAMM-EU-FR (Dec 29):49 
Japan, emerging opportunities, SAMM-EU-FR 

(Dec 29):61 
Japanese production, 1992, SCND-WW-IS (Jan 25):3 
manufacturing trends, Japan, SAMM-EU-FR 

(Dec 29):32 
market trends 

Europe, SAMM-EU-FR (Dec 29):14 
Japan, SAMM-EU-FR (Dec 29):23 
North America, SAMM-EU-FR (Dec 29):10 

production, western Europe, 1980-1993, SAMM-EU-FR 
(Dec 29):15 

sales, western Europe, 1980-1993, SAMM-EU-FR 
(Dec 29):15 

semiconductor trends, SAMM-EU-FR (Dec 29):48 
Victor, HR-Xl IC content list, SAMM-EU-FR 

(Dec 29):78 
VDO Adolf Schindling AG (company) 

automotive electronics profile, SAMM-EU-MT 
(Sep 30):39 

Vendor profiles 
Actebis Computerhandelsges GmbH, SCND-WW-IS 

(Dec 27):5 
Actel Corp., SEMI-EU-VP Qun 29):1 
Alcatel, SAMM-EU-MT (Apr 16):11 

Vendor profiles (continued) 
Alcatel NV, SAMM-EU-VP Qun 28):1 
Altera Corp., SEMI-EU-VP (Jun 29):1 
Ericsson, SAMM-EU-MT (Apr 16):16 
Escom Computer AG, SCND-WW-IS (Dec 27):6 
European telecommunications equipment vendors, 

SAMM-EU-MT (Apr 16):11 
ICL plc, SAMM-EU-VP (Sep 6):1 
Lattice Semiconductor Corp., SEMI-EU-VP (Jun 29):1 
Motorola, SEMI-EU-DP (Mar 29):9 
National Semiconductor, SEMI-EU-DP (Feb 26):12 
Promex PWS Enterprises Inc., SCND-WW-IS 

(Dec 27):10 
SGS-Thomson Microelectronics NV, SEMI-EU-VP 

(Nov 24):1 
Siemens, SAMM-EU-MT (Apr 16):14 
Telefonaktiebolagt LM Ericsson, SAMM-EU-VP 

(Nov 17):1 
Xilinx Inc., SEMI-EU-VP (Jun 29):1 

Very small quad flat package (VQFP) 
pitch trends, SCND-WW-IS Qui 26):9 

VESA local bus (VL-bus) 
in PC architechire, SCND-WW-IS (Feb 22):8 

Victor 
VCR HR-Xl, IC content list, SAMM-EU-FR 

(Dec 29):78 
Victor Technologies (compeiny) 

PCs, production facilities, SAMM-EU-MT (Aug 31):68 
Video cameras 

Japanese production, 1992, SCND-WW-IS 0an 25):3 
Video CODECs. See Video compression and decompres

sion chips (CODECs) 
Video compression, S.AMM-EU-MT (Apr 16):43 
Video compression and decompression chips (CODECs) 

application markets, SCND-WW-IS (Aug 30):7 
market forecast, 1992-1997, SCND-WW-IS (Aug 30):7 

Video compression chips 
MPEG II, market availability, SCND-WW-IS 

(May 17):3 
suppliers, SCND-WW-IS (Mar 22):13 

Videoconferencing 
CCll 1 standards recommendations, SAMM-EU-MT 

(Apr 16):44 
market outlook, SAMM-EU-MT (Apr 16):43 
market trends, speech by PictureTel UK Ltd.'s Drew 

Jamison, European Marketing Mgr., 
0061853001.[06]2, 0061853501.[06]2 

Video equipment 
Asian market for Japan, SAMM-EU-FR (Dec 29):63 
broadcasting standards, SAMM-EU-FR (Dec 29):7 
currency fluctuation, Asia/Pacific-ROW, SAMM-

EU-FR (Dec 29):18 
demand trends. North America, SAMM-EU-FR 

(Dec 29):8 
emerging opportunities 

Europe, SAMM-EU-FR (Dec 29):55 
Japan, SAMM-EU-FR (Dec 29):60 
North America, SAMM-EU-FR (Dec 29):52 

foreign investment, Asia/Pacific-ROW, SAMM-EU-FR 
(Dec 29):16 

indusfay forecast, SAMM-EU-FR (Dec 29):1 
influential world regions, SAMM-EU-FR (Dec 29):63 
Japan, production, 1992, SCND-WW-IS 0an 25):3 
labor issues, Asia/Pacific-ROW, SAMM-EU-FR 

(Dec 29):18 
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Video equipment (continued) 
manufacturing sites. North America, S.AMM-EU-FR 

(Dec 29):26 
manufacturing trends 

Asia/Pacific-ROW, SAMM-EU-FR (Dec 29):28 
Europe, SAMM-EU-FR (Dec 29):27 
Japan, SAMM-EU-FR (Dec 29):30 
North America, SAMM-EU-FR (Dec 29):26 
worldwide, SAMM-EU-FR (Dec 29):25 

market forecast 
Asia/Pacific-ROW, SAMM-EU-FR (Dec 29):18 
Asia/Pacific-ROW, by product, 1992-1997, SAMM-

EU-FR (Dec 29):17 
Japan, by product, 1992-1997, SAMM-EU-FR 

(Dec 29):21, 22 
North America, by product, 1992-1997, SAMM-

EU-FR (Dec 29):9, 10 
market foreccist, by product, Europe, 1992-1997, 

SAMM-EU-FR (Dec 29):13 
market overview, SAMM-EU-FR (Dec 29):3 
market penetration 

North America, SAMM-EU-FR (Dec 29):8 
1992, SAMM-EU-FR (Dec 29):9 

market share, Japan and Southeast Asia, SAMM-
EU-FR (Dec 29):3 

market trends, SAMM-EU-FR (Dec 29):7 
Asia/Pacific-ROW, SAMM-EU-FR (Dec 29):16 
Europe, SAMM-EU-FR (Dec 29):11 
Japan, SAMM-EU-FR (Dec 29):20 
North America, SAMM-EU-FR (Dec 29):7 

and multimedia, SAMM-EU-FR (Dec 29):1 
and NAFTA, SAMM-EU-FR (Dec 29):63 
production 

Asia/Pacific-ROW, 1992-1997, SAMM-EU-FR 
(Dec 29):39 

Eiurope 
1991-1992, SAMM-EU-FR (Dec 29):12 
1992-1997, SAMM-EU-FR (Dec 29):38 

Japan, 1992-1997, SAMM-EU-FR (Dec 29):40 
North America, 1992-1997, SAMM-EU-FR 

(Dec 29):36 
worldwide, 1992-1997, SAMM-EU-FR (Dec 29):83 

production forecast 
Asia/Pacific-ROW, 1992-1997, SAMM-EU-FR 

(Dec 29):29 
Europe, 1992-1997, SAMM-EU-FR (Dec 29):28 
Japan, 1992-1997, SAMM-EU-FR (Dec 29):31 
North America, 1992-1997, SAMM-EU-FR 

(Dec 29):27 
worldwide, 1992-1997, SAMM-EU-FR (Dec 29):4 

production shift: Japan to Southeast Asia, S.AMM-
EU-FR (Dec 29):3 

research/development centers. North America, 
SAMM-EU-FR (Dec 29):26 

sales, by product, Europe, 1991-1992, SAMM-EU-FR 
(Dec 29):12 

semiconductor consumption forecast, worldwide, 
1992-1997, SAMM-EU-FR (Dec 29):83, 84 

semiconductor consumption forecast, by product 
Asia/Pacific-ROW, 1992-1997, SAMM-EU-FR 

(Dec 29):39 
Europe, 1992-1997, SAMM-EU-FR (Dec 29):38 
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Major European Manufacturers' Semiconductor Spend 
Analysis ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ — ^ - ^ ^ ^ ^ ^ ^ ^ - ^ ^ 

This report contains detailed information on the estimated 1994 
semiconductor spend of major electronic equipment manufacturers in 
Europe. Also provided is the semiconductor spend of European compa-
nies worldwide . It should be noted that there has been a change in this 
year's methodology, and comparison with last year's revenue figures are 
not necessarily vaUd. 

Methodology 
Detailed research has been conducted to estimate European equipment 
production and semiconductor consumption by company and top-level 
appUcation. rfhe research is based on primary research and analyses of 
annual reports published by these comparues, and is supported by a com
bination of other Dataquest and industry sources as highfighted. 

Besides pubUshed company data, the following other sources have been 
used to further develop the accuracy of these tables: 

• Results of Dataquest's European semiconductor procurement surveys 

• Results of equipment production surveys 

• Consultation with Dataquest analysts from the European personal com
puter group, European computer group, European document manage
ment group and European telecommimications group 

• Press cUppings 

• Manufacturing database 

In addition, draft estimates of these tables have been checked by a number 
of major semiconductor vendors, whose input and support for this project 
has been invaluable. 

For each company, annual reports were chosen whose fiscal years most 
closely matched fhe 1993 calendar year. Where more recent reports were 
available, these were used. 

Reported revenues were listed by category of sales and converted to US 
dollars using the exchange rates shown in Table 1 (see the section on 
exchange rates). Each company's revenue was then interpreted to isolate 
those electronic hardware components that originated from its own manu
facturing operations. Consequentiy, revenues derived from nonelectronic 
manufacturing activities, such as badging (sales of OEM equipment), soft
ware, maintenance and other services were excluded. 

Each manufacturing revenue is further divided into the six major applica
tion segments tracked as part of the Semiconductor Applications 
Markets Europe service. From this, Dataquest derived "ex-factory" reve-
nues. It should be noted that this is the first time that Dataquest has used 
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ex-factory revenues in our semiconductor spend analysis; previously we 
have reported end-user revenues. This makes year-on-year comparisons 
of equipment revenue invalid. 

The ex-factory revenues for each application segment were next multi-
plied by Dataquest semiconductor I /O ratios that best reflect the products 
that each company manufactures. 

Further estimation was used to determine what proportion of each com
pany's operations is located in Europe. This is based on all available data 
provided in the annual report (such as plant locations, employee break
down by geography, and sales by local subsidiaries). These estimates were 
further supplemented by data from the Semiconductor Applications 
Markets Europe service group's own records of manufacturing and pro
curement locations in Europe. 

At this point, the electronics production and semiconductor consumption 
revenues reflect the situation that pertained in 1993. These figures are next 
adjusted to give current estimates for 1994 by applying the growth rates 
determined from the equipment production and semiconductor consump-
tion tables forecasts. 

Where possible, major restructuring that has occurred since an annual 
report was published (for example, the sale or acquisition of an electronics 
manufacturing division) has been taken into account in our estimates. 

Can You Help? 
Dataquest has pubUshed these consumption rankings for a number of 
years now, and we are continuously trying to improve our estimates. Con
sequently, we would appreciate any feedback, amendments or additions 
that you can offer. 

Segmentation 
This section outiines the market segments specific to this report. 
Dataquest's objective is to provide data along lines of segmentation that 
are logical, appropriate to the industry in question. 

For a detailed explanation and a complete listing of all market segments 
tracked by Dataquest, please refer to the Dataquest publication. Semicon
ductor Market Definitions, SEMI-EU-MS-9401. 

Dataquest defines the electronic equipment industry as the group of com
peting companies primarily engaged in manufacturing electronic goods. 
For the purposes of this report, important products of the electronics 
industry include data processing equipment, comnumications equipment, 
selected types of industrial equipment, consumer electronics, selected 
types of military and civU aerospace and defense-oriented electronics, and 
automotive electronics. 

SAMM-EU-MS-9404 ©1994 Dataquest Europe Limited December 29,1994 
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For forecasting purposes, Dataquest segments the electronics industry into 
six broad semiconductor application markets; sublevels are segmented as 
follows: 

m Electronic Data Processing (EDF) 

• Computers 

• Data storage 

• Terminals 

a Input/output devices 

• Smart cards 

• Dedicated systems 

• Communications 

• Premise telecoms 

• Public telecoms 

• Mobile comnumications 

• Broadcast and studio equipment 

• Other communications 

• Industrial 

• Security and energy management systems 

• Manufacturing and instrumentation systems 

• Medical equipment 

a Other industrial equipment 

• Consumer 

• Audio 

• Video 

• Personal electronics 

• Appliances 

• Military and Civil Aerospace 

• Transportation 

Exchange Rates 
Dataquest uses an average annual exchange rate for each European coun
try for converting revenue to US dollar values. The 1993 exchange rate 
estimate uses actual average monthly exchange rates from January 
through December (these data are gathered and suppUed by the 
Dun & Bradstreet Corporation). The annual rate is estimated as the arith
metic mean of the 12 monthly rates. Exchange rates are provided in Table 1 
for your reference. Exchange rates for historical years are available on 
request. 

SAMM-EU-MS-9404 ©1994 Dataquest Europe Limited December 29,1994 
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Table 1 
Average 1992 and 1993 Rates per U S Do l lar 

Country 

Austria (Schilling) 

Belgium (Franc) 

Denmark (Krone) 

ECU 

Finland (Markka) 

France (Franc) 

Germany (Mark) 

Greece (Drachma) 

Hong Kong (Dollar) 

Ireland (Punt) 

Italy (Lira) 

Netherlands (Gulden) 

Norway (Krone) 

Portugal (Escudo) 

Spain (Peseta) 

Sweden (Krona) 

Switzerland (Franc) 

United Kingdom (Pound) 

1992 Rate 

10.9500 

32.0200 

6.0200 

0.7700 

4.4500 

5.2700 

1.5600 

189.7400 

7.7400 

0.5900 

1227.7500 

1.7500 

6.1800 

134.3400 

101.9000 

5.8100 

1.4000 

0.5700 

1993 Rate 

11.6500 

34.6700 

6.4901 

0.8580 

5.7317 

5.6717 

1.6556 

229.3300 

7.7235 

0.6829 

1577.8500 

1.8583 

7.1054 

161.0800 

127.8700 

7.8217 

1.4803 

0.6668 

Change 
1992/1993 

-6.0% 

-7.6% 

-7.2% 

-10.3% 

-22.4% 

-7.1% 

-5.8% 

-17.3% 

0.2% 

-13.6% 

-22.2% 

-5.8% 

-13.0% 

-16.6% 

-20.3% 

-25.7% 

-5.4% 

-14.5% 

Source: Dun & Bradstreet 

Worldwide Production and Consumption 
The following tables show Dataquest's estimates for 1994 equipment pro-
duction and semiconductor consumption for European companies world-
wide. The tables are presented as follows: 

• Table 2 shows 1994 worldw^ide electronic equipment production for the 
major equipment companies based in Europe. These revenues are ex-
factory costs. The revenues are further broken down by application 
segments. 

• Table 3 shows 1994 worldwide estimates of semiconductor consump-
tion for the companies listed in Table 2. 

SAMM-EU-MS-9404 ©1994 Dataquest Europe Limited December 29,1994 
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Table 2 
1994 European Companies' Worldwide Equipment Production 
(Millions of Dollars) 
Company 

Actebis 

AEG 

Alcatel 

Amstrad 

Ascom 

Asea Brown Boveri 

ASI 

Bang & Olufsen 

Bosch 

Bosch-Siemens 

Bull 

Deutsche Aerospace 

Electrolux 

Elonex 

Ericsson 

Escom 

GEC 

GPT 

Grundig 

ICL 

Italtel 

Lucas 

Magneti Marelli 

Mannesmann 

Matra 

Nokia 

Olivetti 

Peacock 

Philips 

Rank Xerox 

Sagem 

Schlumberger 

Siemens 

TEMIC 
Thomson Consumer 

Electronics 

Thomson-CSF 

Tulip Computer 

Valeo 

Vobis 

Total 

ED? 
333.1 

-^ 

-

68.8 

132.4 

..-r 

218.8 

-

-

-

1,175.6 

-

-

171.3 

-

499.8 

132.6 

-

38.0 

862.8 

-. 

-

~ 

-

-

132.7 

2,430.8 

274.2 

109.2 

764.6 

46.7 

381.1 

3,129.9 

-
-

114.5 

197.4 

-

585.5 

$11,800 

Comms 
-

-

7,659.0 

92.3 

1,184.2 

261.3 

-

39.0 

2,992.0 

-

^ • 

181.2 

-. 

-

4,584.4 

-

-

1,080.3 

93.4 

-

827.2 

-̂  

-

^ 

874.8 

2,004.7 

171.6 

-

1,052.4 

-

407.6 

200.9 

6,729.2 

-

215.9 

212.9 

-

-

-

$30,864 

Industrial 

-

192.3 

174.0 

-

132.5 

850.3 

-

-

128.9 

-

64.7 

40.6 

-

-

61.8 

-

1,996.2 

-

-

-

-

153.8 

-

160.3 

-

47.3 

88.4 

-

1,097.2 

-

38.4 

754.5 

3,099.5 

-
-

-

-

-

-

$9,081 

Consumer 
-

1,325.1 

-
204.4 

-
i -

-

196.6 

-

2,116.5 

-

-

2,565.1 

-

-

-

121.0 

-

1,148.6 

-

-

-

-

20.9 

-

643.3 

-

-

4,882.2 

-

-

-

130.0 

-

3,754.2 

-

-

-

-

$17,108 

Military 
-

-

384.0 

-

80.5 

-

-

-

-

-

-

980.9 

-

-

301.5 

-

2,575.6 

-

-

-

72.4 

331.1 

-

-
687.4 

- ^ • 

-

-

-

-

367.9 

118.6 

164.3 

-
-

2,814.8 

-

-

-

$8,879 

Trans. 
-

-

-̂  
- • 

-

-

-

-

3,203.7 

-

- • 

-

73.1 

-

-

-

-

-

163.3 

-

-

715.6 

563.2 

720.2 

40.2 

33.8 

-

-

244.5 

-

70.9 

-

864.9 

573.5 
-

-

-

870.5 

-

$8,138 

Total 
333.1 

1,517,4 

8,217.0 

365.4 

1,529.7 

1,111.6 

218.8 

235.6 

6,324.6 

2,116.5 

1,240.2 
1,202.7 

2,638.2 

171.3 

4,947.8 

499.8 

4,825.4 

1,080.3 

1,443.3 

862.8 

899.6 

1,200.6 

563.2 

901.5 

1,602.3 

2,861.9 

2,690.8 

274.2 

7,385.4 

764.6 

931.5 

1,455.1 

14,117.8 

573.5 

3,970.1 

3,142.2 

197.4 

870.5 

585.5 

$85,869 

Source: Dataquest (December 1994 Estimates) 
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6 Major European Manufacturers' Semiconductor Spend Analysis 

Table 3 
1994 European Companies' Worldwide Semiconductor Consumption 
(Millions of Dollars) 
Company 

Actebis 

AEG 

Alcatel 

.Amstrad 

Ascom 

Asea Brown Boveri 

ASI 

Bang & Olufsen 

Bosch 

Bosch-Siemens 

BuU 

Deutsche Aerospace 

Electrolux 

Elonex 

Ericsson 

Escom 

GEC 

GPT 

Grundig 

ICL 

Italtel 

Lucas 

Magneti Marelli 

Mannesmann 

Matra 

Nokia 

Olivetti 

Peacock 

Philips 

Rank Xerox 

Sagem 

Schliunberger 

Siemens 

TEMIC 

Thomson Consumer 
Electronics 

Thomson-CSF 

Tulip Computer 

Valeo 

Vobis 

Total 

EDF 

84.8 

-

-

6.8 

12.9 

-

55.7 

-

-

-

118.3 

^ 

-

43.6 

• - -

127.2 

12.7 

-

3.7 

85.1 

-

-

-

* 

-

13.5 

231.1 

70.0 

12.6 

50.6 

4.6 

33.7 

307.0 

-
-. 

11.3 

25.2 

-

138.4 

$1,449 

Comms 
-

-

677.3 

8.4 

106.1 

22.8 

-

3.5 

264.8 

-

-

16.4 

-

-

400.8 

-

-

95.5 

8.5 

-

66.0 

-

-

-

79.4 

336.4 

15.2 

-

118.9 

-

37.0 

16.7 

584.7 

-.-. 

17.9 

13.5 

-

-

-

$2,890 

Industrial 

-

13.9 

12.5 

- • 

9.6 

60.4 

•^ 

^ • • 

9.2 

.-

4.6 

3.0 

-

:-

4.4 

' 

143.0 

-

-

-

' 

10.9 

-

11.4 

-

3.4 

6.3 

-

75.3 

-

2.8 

51.8 

219.4 

-
-

-

-

-

:-̂  

$642 

Consumer 

-

23.4 

-

49.2 

-

-

-

47.3 

-

42.8 

-

-

40.0 

T 

-

• ^ • 

8.8 

-

211.7 

-

-

-. 

-
1.5 

-

100.1 

-

-

743.0 

--. 

-
.̂ . 

9.8 

-

783.5 

-

-

-

- • 

$2,061 

Military 

-

-

10.1 

-

2.1 

•-
-
-

-

-
-

25.9 

-
-

7.8 

-" 

67.7 

-

^ • 

-

1.9 

8.7 

-

-

18.1 

• . -

• - : 

-
• -

• • -

9.7 

3.1 

4.3 

-
• - • 

74.2 
• ^ 

-. 

-

$234 

Trans. 

-

-

-

-

-

-

-

-

337.1 

-

-

-

8.0 

-

-

-

-

-

17.6 

-

-

75.6 

60.9 

76.5 

4.4 

3.7 

-

-

27.5 

-

7.7 

-

93.1 

62.6 
-

-

-

94.9 

-

$870 

Total 

84.8 

37.3 

699.8 

64.3 

130.6 

83.2 

55.7 

50.8 

611.2 

42.8 

122.9 

45.3 

48.0 

43.6 

413.0 

127.2 

232.1 

95.5 

241.5 

85.1 

67.9 

95.1 

60.9 

89.3 

101.8 

457.1 

252.7 

70.0 

977.2 

50.6 

61.8 

105.3 

1,218.3 

62.6 

801.4 

99.0 

25.2 

94.9 

138.4 

$8,145 

Source: Dataquest (December 1994 Estimates) 
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European Production and Consumption 
The following tables show Dataquest's estimates for 1994 equipment 
production and semiconductor consumption for companies worldwide. 
The tables are presented as follows: 

• Table 4 shows 1994 European electronic equipment production in mil-
Uons of dollars for the major equipment manufacturers in Europe. 
These revenues are broken down by appUcation segment. The total line 
at the bottom of the table shows the total production of the listed com-
panies: the "effective European equipment production" line shows 
Dataquest's latest estimates for European effective (where semiconduc-
tor components are procured in Europe) electronic equipment produc
tion in ex-factory revenue. The "percentage" line shows the above 
companies' percentage of that European effective equipment 
production. 

• Table 5 shows 1994 European estimates of semiconductor consumption 
for the companies listed in Table 5; again, a percentage of the Usted 
companies is shov^Ti against the total European market. 

Table 4 
1994 Wor ldwide Companies ' European Equipment Production 
(Mi l l ions of Dollars) 

Company 
Acer 

Actebis 

AEG 

Alcatel 

Amstrad 

Apple 

As com 

Asea Brown Boveri 

AS: 
AT&T 

Bang & Olufsen 

Bosch 

Bosch-Siemens 

Bull 

Compaq 

Dell 

Deutsche Aerospace 

Digital Equipment 

Electrolux 

Elonex 

Ericsson 

Escom 

EDP 

170.0 

333.1 

• - . 

-

68.8 

880.0 

119.6 

-

218.8 

432.1 

-

-

-

831.5 

1,396.0 

621.0 

-

1,248.0 

-

171.3 

-

499.8 

Comms 

-

- • 

^ 

6,116.2 

92.3 

-

1,064.8 

182.4 
-

152.1 

39.0 

2,539.8 

-

• - -

-

-

181.2 

-

-

-

3,430.6 

-

Industrial 
-

-

174.8 

140.7 

' 

-

119.9 

604.9 
- • 

- • • 

-< 

110.4 

-

46.0 

-

-

40.6 

-

-

-

47.0 

-

Consumer 

-

• -

1,325.1 

-

204.4 

-

-
-

> 

-

196.6 

-

2,116.5 

-
.^ 

• " 

----

• - • 

1,883.1 

-

-

-

Military 

-

-

-

31Z5 

-

-

73.1 

--.: 

-

-

-

-

-

-

-

-

980.9 

^ 

-

-

23 LI 

-

Trans. 

-

-

-

-

-

-

-

•r 

-. 

-

-

2,123.6 

-

-

-

-

-
-

73.1 

-

-

-

Total 
170.0 

333.1 

1,499.8 

6,569.4 

365.4 

880.0 

1,377.4 

787.4 

218.8 

584.2 

235.6 

4,773.8 

2,116.5 

877.5 

1,396.0 

621.0 

1,202.7 

L248,0 

1,956.2 

171.3 

3,708.6 

499.8 

(Continued) 
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8 Major European Manufacturers' Semiconductor Spend Analysis 

Table 4 (Continued) 
1994 Worldwide Companies' European Equipment Production 

Company 

Ford 

GEC 
GPT 

Grundig 

Hewlett-Packard 

Hitachi 

IBM 
ICL 

Intel 

Italtel 

Lucas 

Magneti Marelli 

Mannesmann 

Matra 

Matsushita 

Mitsubishi 

Motorola 

Nokia 

Northern Telecom 

Olivetti 

Peacock 

Philips 

Rank Xerox 

Sagem 

Sanyo 

Schlumberger 

Siemens 

Sony 

Sun Microsystems 

TEMIC 

Thomson Consumer Electronics 

Thomson-CSF 

Toshiba 

Tulip Computer 

Valeo 

Vobis 

Total 

Total European Equipment 
Production 

Companies' Percentage of 
European Production 

EDP 

• 

106.8 

-

38.0 

939.9 

16.5 

8,375.0 

862.8 

202.0 

-

-

-
-

-

523.8 

-

42.4 

132.7 

-

1,897.5 

274.2 

109.2 

764.6 

46.7 

-

136.4 

2,521.3 

197.3 

1,210.0 

-

-

114.5 

583.9 

197.4 

-

585.5 

$26,869 

$42,415 

63.3% 

Comms 
-

-

862.7 

93.4 

-

~ 

^ 

-

-

827.2 

-

.-

-

874.8 

770.6 

47.4 

3,116.6 

1,701.7 

478.3 

137.1 

-

681.9 

-

407.6 

-

69.9 

4,697.7 

.-

-

-

64.4 

212.9 

-

-

-

-

$28,842 

$39,246 

73.5% 

Industrial 
-

1,614.2 

-

-

279.5 

25.5 

-

-

.-

-

101.9 

-

114.1 

-

175.1 

-

96.9 

47.3 

-

71.5 

-

726.8 

-

38.4 

-

273.6 

2,205.0 

-

^ 

-

-

-

1.4 

-
:-. 

- • • 

$7,056 

$25,681 

27.5% 

Consumer 
-

97.2 

-

979.4 

-

453.2 

-

-

-

-

-

-

14.8 

-

1,035.4 

148.8 

-

643.3 

-

-

-

3,431.2 

-

-

220.0 

-

91.6 

1,529.4 

-

-

1,142.9 

-

759.4 

-

-

-

$16,272 

$18,506 

87.9% 

Military 

-

2,096.2 

-

-

-

-

-

-

-

72.4 

221.8 

-

-

605.0 

-

-

-

-

-

-

-

-

-

367.9 

-

43.9 

118.0 

-

-

-

-

2,814.8 

-

-

-

-

$7,938 

$23,091 

34.4% 

Trans. 

703.8 

-

-

140.5 

-

-

-

-

-

-

474.3 

509.7 

512.7 

40.2 

11.7 

-

196.8 

33.8 

-

-

-

184.7 

-

70.9 

-

-

782.8 

22.2 

-

573.5 

-

-

-

-

849.1 

-

$7,303 

$9,560 

76.4% 

Total 

703.8 

3,914.4 

862.7 

1,251,2 

1,219.4 

495.3 

8,375.0 

862.8 

202.0 

899.6 

798.1 

509.7 

641.5 

1,519.9 

2,516.6 

196.2 

3,452.6 

2,558.9 

478.3 

2,106.1 

274.2 

5,133.7 

764.6 

931.5 

220.0 

523.9 

10,416.4 

1,748.9 

1,210.0 

573.5 

1,207.3 

3,142.2 

1,344,8 

197.4 

849.1 

585.5 

$94,280 

$158,499 

59.5% 

Source: Dataquest (Decemiser 1994 Estimates) 
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Table 5 
1994 Worldwide Companies' European Semiconductor Consumption 
(Millions of Dollars) 
Company 

Acer 

Actebis 

AEG 

Alcatel 

Amstrad 

Apple 

.Ascom 

.Asea Brown Boveri 

As: 
AT&T 

Bang & Olufsen 
Bosch 

Bosch-Siemens 

Bull 

Compaq 

Dell 

Deutsche Aerospace 

Digital Equipment 

Electrolux 

Elonex 

Ericsson 

Escom 

Ford 

GEC 

GPT 

Grimdig 

Hewlett-Packard 

Hitachi 

IBM 

ICL 

Intel 

Italtel 

Lucas 

Magneti Marelli 

Mannesmann 

Matra 

Matsushita 

Mitsubishi 

Motorola 

Nokia 

EDP 

43.0 

84.8 

-

-

6.8 

280.0 

11.8 

-

55.7 

51.1 

-

-

-

87.8 

378.0 

186.0 

-

123.0 

-

43.6 

-

127.2 

-

10.5 

-

3.7 

132.4 

1.6 

870.5 

85.1 

51.6 

-

-

-

-

-

51.6 

-

4.2 

15.3 

Comms 
-

-

-

554.8 

8.4 

-

96.6 

16.5 

-

13.8 

3.5 

218.1 

-

-

-

-

16.4 

-

-

-

294.6 

-

-

-

78.3 

8.5 

-

-

-

-

-

66.0 

-

-

-

79.4 

69.9 

5.7 

418.8 

194.8 

Industrial 
-

-

12.7 

10.3 

-

-
8.7 

44.1 

-
-

-
7.8 

-

3.4 

-

-
3.0 

-

-

-

3.3 

-

-

117.7 

-

-
20.4 

1.9 

-

-

-

-

7.4 

-

8.3 

-

12.8 
-

7.1 

3.3 

Consumer 

-

-

23.4 

-

49.2 

-

-

-
-
-

47.3 

-

42.8 

-
-

-

-

-

30.2 

-

-

-

-

7.2 

-

183.3 

-

65.4 

-

-

-

-

-

-

1.1 

-

76.4 

35.8' 

-

77.4 

Military 

-

-

-

8.2 

-

-

1.9 

-

-

-

-

-

-

-

-

-

25.9 

-

-

-

5.1 

-

-

55.3 

-

-

-

-

-

-

-

1.9 

5.9 

-

-

16.0 

-

-

-

-

Trans. 

-

-

-

-

-

-

-

-

-

-

-

223.0 
-

-

-

-

-

-

8.0 

-

-

-

76.9 

-

-

15.3 

-

-

-

-

-

-

51.8 

55.7 

56.0 

4.4 

1.3 

-

21.5 

3.6 

Total 

43.0 

84.8 

36.1 

573.3 

64.3 

280.0 

119.1 

60.7 

55.7 

64.9 

50.8 

448.9 

42.8 

91.2 

378.0 

186.0 

45.3 

123.0 

38.2 

43.6 

303.0 

127.2 

76.9 

190.7 

78.3 

210.8 

152.8 

68.9 

870.5 

85.1 

51.6 

67.9 

65.1 

55.7 

65.4 

99.7 

212.0 

41.5 

451.6 

294.5 

(Continued) 
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Table 5 (Continued) 
1994 Worldwide Companies' European Semiconductor Consumption 
(Millions of Dollars) 
Company 
Northern Telecom 

Olivetti 

Peacock 

Philips 

Rank Xerox 

Sagem 

Sanyo 

Schlumberger 

Siemens 

Sony 

Sun Microsystems 

TEMIC 

Thomson Consumer Electronics 

Thomson-CSF 

Toshiba 

Tulip Computer 

Valeo 

V6bi$ 

Total 

Total European Semiconductor 
Consumption 

Companies' Percentage of 
Semiconductor Consumption 

EDP 
-

187.1 

70.0 

12.6 

50.6 

4.6 

-

13.5 

291.2 

19.5 

160.0 

-

-

11.3 

57.6 

49.4 

-

138.4 

$3,771 

$7,331 

51.4% 

Comms 
43.4 

12.4 

-

58.6 

-

37.0 

-

6.3 

403.4 

-

-

T-

5.8 

13.5 

-

-

-

-

$2,725 

$4,090 

66.6% 

Industrial 
-

5.2 

-

51.4 

-

2.8 

-

19.9 

156.1 

-

^ 

-

-

-

0.1 

-

-

-

$508 

$2,651 

19.2% 

Consumer 
-

- • 

-

412.8 

-

-

52.9 

' 

11.0 

196.3 

-

-

256.7 

-

56.0 

:̂  

-

-

$1,625 

$2,147 

75.7% 

Military 

-

-

-

-

-

9.7 

-

1.2 

26 

-

-

-̂

-

74.2 

-

• - " 

• -

-

$208 

$570 

36.5% 

Trans. 

-
-

-

19.4 

-

7.7 

-
-

82.2 

2.4 

-

62.6 

-
-
-
-

92.7 

-

$785 

$1,477 

53.1% 

Total 
43.4 

204.7 

70.0 

554.8 

50.6 

61.8 

52.9 

40.9 

946.5 

218.1 

160.0 

62.6 

262.5 

99.0 

113.7 

49.4 

92.7 

138.4 

$9,621 

$18,266 

52.7% 

Source: Dataquest (December 1994 Estimates) 
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Ranked European Production and Consumption 
The following tables give Dataquest's top 10 European companies for the 
following categories: 

• Table 6 shows 1994 European estimates of semiconductor consumption 
for the major manufacturers located in Europe, rarvked in descending 
order. 

• Table 7 shows the top 10 European electroruc data processing equip
ment production and consumption by company 1994. 

• Table 8 shows the top 10 European communications equipment produc
tion and consumption by company 1994. 

• Table 9 shows the top 10 European industrial equipment production 
and consumption by company 1994. 

n Table 10 shows the top 10 European consumer equipment production 
and consumption by company 1994. 

• Table 11 shows the top 10 European military equipment production and 
consumption by company 1994 

m Table 12 shows the top 10 European transportation equipment produc
tion and consumption by company 1994. 

Table 6 
Ranked 1994 Wor ldwide Companies ' European Semiconductor Consumpt ion 
(Mi l l ions of Dollars) 

Company 
Siemens 

IBM 

Alcatel 

Philips 

Motorola 

Bosch 

Compaq 

Ericsson 

Nokia 

Apple 

Thomson Consumer Electronics 

Sony 

Matsushita 

Grundig 

Olivetti 

GEC 

Dell 

Siui Microsystems 

Hewlett-Packard 

EDP 

291.2 

870.5 

-

12.6 

4.2 

-

378.0 

-

15.3 

280.0 

-

19.5 

51.6 

3.7 

187.1 

10.5 

186.0 

160.0 

132.4 

Comms 
403.4 

-

554.8 

58.6 

418.8 

218.1 

-

294.6 

194.8 

-

5.8 

-

69.9 

8.5 

12.4 

-

-

-

-

Industrial 
156.1 

-
10.3 

51.4 

7.1 

7.8 

-

3.3 

3.3 

-

-

-

12.8 

-

5.2 

117.7 

-

-

20.4 

Consumer 

11.0 

-

-

412.8 

-

-

-

-

77.4 

-

256.7 

196.3 
76.4 

183.3 

-

7.2 

-

-

-

Military 

2.6 

-

8.2 

-

-

-

-

5.1 

-

-

-

-

-

-

-

55.3 

-

-

-

Trans. 

82.2 

-

-

19.4 

21.5 

223.0 

-

-

3.6 

-

-

2.4 

1.3 

15.3 

-

-

-

-

-

Total 
946.5 

870.5 

573.3 

554.8 

451.6 

448.9 

378.0 

303.0 

294.5 

280.0 

262.5 

218.1 

212.0 

210.8 

204.7 

190.7 

186.0 

160.0 

152.8 

(Continued) 
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Table 6 (Continued) 
Ranked 1994 Worldwide Companies' European Semiconductor Consumption 
(Millions of Dollars) 
Company 

Vobis 

Escom 

Digital Equipment 

Ascom 

Toshiba 

Matra 

Thomson-CSF 

Valeo 

Bull 

ICL 

Actebis 

GPT 

Ford 

Peacock 

Hitachi 

Italtel 

Marmesmann 

Lucas 

AT&T 

Amstrad 

TEMIC 

Sagem 

Asea Brown Boveri 

ASI 

Magneti Marelli 

Sanyo 

Intel 

Bang & Olufsen 

Rank Xerox 

Tulip Computer 

Deutsche Aerospace 

Elonex 

Northern Telecom 

Acer 

Bosch-Siemens 

Mitsubishi 

Schlumberger 

Electrolux 

AEG 

Total 

EDP 

138.4 

127.2 

123.0 

11.8 

57.6 

-

11.3 

-

87.8 

85.1 

84.8 

-

-

70.0 

1.6 

-

-

-

51.1 

6.8 

-

4.6 

-

55.7 

-

-

51.6 

-

50.6 

49.4 

-

43.6 

-

43.0 

-

-

13.5 

-

^ - • 

$3,771 

Comms 

-
-

-

96.6 

-

79.4 

13.5 

-

-

-

-

78.3 

-

-

-

66.0 

-

-

13.8 

8.4 

-

37.0 

16.5 

-

-

-

-

3.5 

-

-

16.4 

-
43.4 

-
W: 

5.7 

6.3 

-

• -

$2,725 

Industrial 
-

-

-
8.7 

0.1 

-

:-: 

-

3.4 

^ 

--

-

-

-

1.9 

.-

8.3 

7.4 

-

-

-

2.8 

44.1 

-

-

-

-

-

-

-

3.0 

-

-

-

• . - . 

- • 

19.9 

-

12.7 

$508 

Consumer 

-

-

-

-

56.0 

-

-

-

--

* 

-

r 

-̂
-

65.4 

-
1.1 

-

-

49.2 

-

-

-
-

-

52.9 

-

47.3 

-
• - • 

-

-

^ • 

- • 

42.8 

35.8 

-

30.2 

23.4 

$1,625 

Military 

-

-

-

1.9 

-

16.0 

74.2 

-

-

- • • 

-

-

-

-

-

1.9 

-

5.9 

-

-

-

9.7 

-

-

-
-^ 

r-. 

_ 

-

-
25.9 

-
-

- • 

: - • 

-

1.2 

-
-

$208 

Trans. 

-

-

-

-

-

4.4 

-

92.7 

-

-
-
-

76.9 

-

- • 

-

56.0 

51.8 

-

•r 

62.6 

7.7 

-

-

55.7 
-

^ • 

• - ^ ' 

-̂  

-

-

-

-

-

-

-

-

8.0 

-

$785 

Total 

138.4 

127.2 

123.0 

119.1 

113.7 

99.7 

99.0 

92.7 

91.2 

85.1 

84.8 

78.3 

76.9 

70.0 

68.9 

67.9 

65.4 

65.1 

64.9 

64.3 

62.6 

61.8 

60.7 

55.7 

55.7 

52.9 

51.6 

50.8 

50.6 

49.4 

45.3 

43.6 

43.4 

43.0 

42.8 

41.5 

40.9 

38.2 

36.1 

$9,621 

Source: Dataquest (December 1994 Estimates) 
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Table 7 
Ranked European Electronic Data Processing Semiconductor Consumption 1994 
(Millions of Dollars) 

Rank 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

IBM 

Compaq 

Siemens 

Apple 

Olivetti 

DeU 

Sun Microsystems 

Vobis 

Hewlett-Packard 

Escom 

Equipnient Production 

8,375.0 

1,396.0 

2,521.3 

880.0 

1,897.5 

621.0 

1,210.0 

585.5 

939.9 

499.8 

Semiconductor Consumption 
870.5 

378.0 

291.2 

280.0 

187.1 

186.0 

160.0 

138.4 

132.4 

127,2 

Source: Dataquest (December 1994 Estimates) 

Table 8 
Ranked European Communications Semiconductor Consumption 1994 
(Millions of Dollars) 

Rank 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

Alcatel 

Motorola 

Siemens 

Ericsson 

Bosch 

Nokia 

Ascom 

Matra 

GPT 

Matsushita 

Equipment Production 

6,116.2 

3,116.6 

4,697.7 

3,430.6 

2,539.8 

1,701.7 

1,064.8 

874.8 

862.7 

770.6 

Semiconductor Consumption 

554,8 

418.8 

403.4 

294.6 

218.1 

194.8 

96.6 

79.4 

78.3 

69.9 

Source: Dataquest (December 1994 Estimates) 

Table 9 
Ranked European Industrial Semiconductor Consumption 1994 
(Millions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

Siemens 

GEC 

Philips 

Asea Brown Boveri 

Landis & Gyr 

Hewlett-Packard 

Schlumberger 

Matsushita 

AEG 

Smith Industries 

Equipment Production 

2,205.0 

1,614.2 

726.8 

604.9 

289.8 

279.5 

273.6 

175.1 

174.8 

140.6 

Semiconductor Consumption 

156.1 

117.7 

51.4 

44.1 

2L1 

20.4 

19.9 

12.8 

12.7 

ll.O 

Source: Dataquest (December 1994 Estimates) 

SAMM-EU-MS-9404 ©1994 Dataquest Europe Limited December 29,1994 
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Table 10 
Ranked European Consumer Semiconductor Consumption 1994 
(Millions of Dollars) 

Rank 
1 

2 

3 
4 

5 
6 
7 

8 
9 

10 

Company 
Philips 

Thomson Consumer Electronics 

Sony 

Grundig 

Nokia 

Matsushita 

Hitachi 

Toshiba 

Sanyo 
Amstrad 

Equipment Production 
3,431.2 

1,142.9 

1,529.4 

979.4 

643.3 

1,035.4 

453.2 

759.4 

220.0 

204.4 

Semiconductor Consumption 

412.8 

256.7 

196.3 

183.3 

77.4 

76.4 

65.4 

56.0 

52.9 

49.2 

Source: Dataquest (December 1994 Estimates) 

Table 11 
Ranked European Military and Civil Aerospace Semiconductor Consumption 1994 
(Millions of Dollars) 

Rank 
1 

2 

3 
4 

5 
6 

7 

8 
9 

10 

Company 
Thomson-CSF 

GEC 

British Aerospace 

Aerospatiale 

Deutsche Aerospace 

Matra 

Racal 

Sagem 

Dassault 

Smith Industries 

Equipment Production 

2,814.8 

2,096.2 

1,133.2 

1,048.8 

980.9 

605.0 

372.8 

367.9 

399.7 

333.4 

Semiconductor Consumption 

74.2 

55.3 

29.9 

27.7 

25.9 

16.0 

9.8 

9.7 
9.0 

8.6 

Source: Dataquest (December 1994 Estimates) 

Table 12 
Ranked European Transportation Semiconductor Consumption 1994 
(Millions of Dollars) 

Rank 
1 

2 

3 
4 

5 
6 

7 

8 
9 

10 

Company 
Bosch 

Valeo 

Siemens 

Ford 

TEMIC 

Marmesmann 

Magneti Marelli 

Lucas 

Hella 

Motorola 

Equipment Production 

2,123.6 

849.1 

782.8 

703.8 

573.5 

512.7 

509.7 

474.3 

237.4 

196.8 

Semiconductor Consumption 

223.0 

92.7 

82.2 

76.9 

62.6 

56.0 

m.7 
51.8 

25.9 

21.5 

Source: Dataquest (December 1994 Estimates) 

SAMM-EU-MS-9404 ©1994 Dataquest Europe Limited December 29,1994 
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I European Regional Semiconductor Consumption 
by Application . ^ ^ ^ ^ ^ ^ ^ . ^ . ^ ^ ^ ^ ^ 

Introduction 
This Market Statistics doctiment presents our midyear forecast for 
European country semiconductor consumption by application market 
segment. The data are presented in two different ways for additional 
clarity of the market demographics for the reader. We have therefore div
ided the tables into two main sections. The first section shows covmtry 
semiconductor consumption by end-application markets, and the second 
section gives end-application markets by cotmtry data. In the following 
paragraphs we explain our research forecast assumptions and how to 
use the tables. 

Forecast Summary 
Dataquest published, in April 1994, a Market Statistics document which 
shows electronic equipment production and semiconductor consumption 
forecast as at that time (reference, SAMM-EU-MS-9401). Otu: further 
research into application markets this year has resulted in this new fore
cast by country and apphcation. The European semiconductor market in 
1993 continued a rapid growth acceleration into 1994 from the fourth 
quarter of 1992. We have revised our forecasts to reflect this. The four 
major semiconductor markets are Germany, UK and Ireland, France, and 
Italy. Our forecast assumptions are mostly influenced by trends in these 
major markets highlighted here. 

Germany 
The electroruc data processing (EDP) end-application market accotmts 
for nearly a third (29.7 percent) of Gernnany's semiconductor market. 
The majority of the German EDP total available market (TAM) is in 
computers. Personal computers account for the largest proportion of 
this segment. The boom in home computer sales across Europe has 
helped the industry sustain growth. Although "no-names" will face 
price pressure due to tight component supplies, the unit component 
average selling prices (ASPs) will be higher, as the German market 
will be dominated by high-end personal computers—that is, 
xx486-based/Pentium machines—which will carry larger amotmts of 
DRAM memory. 

Strong growth in the communications end-application market will 
come mainly from the strong mobile communications industry in 
Germany during 1994. This will result in similar growth patterns for 
the local semiconductor market. 

The military and civil aerospace portion of the German market will 
remain flat. However, this represents a growth because of the over
all German senuconductor market growth. 

1 



European Regional Semiconductor Consumption by Application 

Germany has the largest market for automotive semiconductor appH-
cations in Europe, accounting for more than 50 percent of the TAM. 
However, the German automotive market is one of the most 
depressed in Europe today, with car sales in Germany remaining flat 
and production also responding in the same way. Although automo
tive electronic content is rising, strong uptake of electronics will 
result in a 28 percent automotive semiconductor growth in 1994. 

United Kingdom and Ireland 
Electronic data processing accovmts for more than 60 percent of the 
UK and Ireland semiconductor market. Industry estimates assert that 
nearly 90 percent of the Irish market is EDP. The strong EDP 
growth will overshadow growth in all the other markets. Each of 
the individual end-application markets will still have respectable 
growth, but EDP will grow by 35 percent because of the strong 
growth seen in 1993. Recent investment by Motorola in this region 
for cellular telephone production will help strengthen the communi
cations market in the United Kingdom. 

France 
The French semiconductor market is experiencing a slower growth, 
due largely to the poor performance of the local major EDP 
producers. Group Bull and Zenith Data Systems (ZDS). Automotive 
growth in France and the relative strength of the computer industry 
is keeping the French semiconductor market afloat. 

Italy 
The ItaHan market behaves in a very erratic manner as exchange 
rate fluctuations continue to distort semiconductor industry perform
ance. Most major vendors continue to trade in local currency (lire). 
OUvetti controls 25 percent of the total Italian semiconductor market. 
Other EDP players are Bull, Texas Instruments, Hewlett-Packard auid 
IBM. 

SAMM-EU-MS-9403 ©1994 Dataquest Europe Limited September 29,1994 
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Section 1: Total Europe 

Figure 1 
European Semiconductor Consumption by End-Use Application 
IMarket Forecast 
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Source: Dataquest (September 1994 Estimates) 
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> Table 1-1 
European Semiconductor Consumption by Application 
(Millions of US Dollars) 

CO 
I 

CO 
j : ^ a 
CO 

@ 
CO 
CO 
4:>. 

O 
D3 
03 

. O 
cz 
CD 

tn 

o -o 
CD 

Segment 

Electronic Data Processing 

C omm Linic ations 

Industrial 

Consumer 

Military and Civil A^i^^i^ 

Automotive 

Total 

1988 

2,540 

1,736 

1,625 

1,526 

505 

559 

$8,491 

1989 

2,965 

1,915 

1,685 

1,795 

498 

640 

1990 

2,963 

2,362 

1,917 

1,883 

478 

812 

1991 

3,136 

2,567 

1,979 

1,951 

488 

893 

1992 

3,946 

2,854 

2,112 

1,718 

488 

1,100 

1993 

5,935 

3,611 

2,282 

1,889 

510 

1,259 

1994 

7,640 

4,262 

2,763 

2,238 

594 

1,539 

1995 

8,629 

4,593 

3,015 

2,434 

633 

1,721 

1996 

9,324 

4,881 

3,149 

2,595 

652 

1,837 

1997 

10,402 

5,240 

3,397 

2,818 

693 

2,022 

1998 

11,705 

5,721 

3,776 

3,136 

758 

2,293 

$9,498 $10,415 $11,014 $12,218 $15,486 $19,036 $21,025 $22,438 $24,572 $27,389 

CAGR 
88>93 

18.5% 

15.8% 

7.0% 

4.4% 

0.2% 

17.6% 

12.8% 

CAGR 
93>98 

14.5% 

9.6% 

10.6% 

10.7% 

8.2% 

12.7% 

12.1% 

AGR 
93>94 

28.7% 

18.0% 

21.1% 

18.5% 

16.5% 

22.2% 

22.9% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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Table 1-2 
European Semiconductor Consumption by Application 
As a Percentage of Total Europe 

Segment 

Electronic Data Processing 

Co nrun u n i ca tion s 

Industrial 

Consumer 

Military and Civil Amys^^ixsz 

Automotive 

Total 

1988 

29.9% 

20.4% 

19.1% 

18.0% 

5.9% 

6.6% 

100.0% 

1989 

31.2% 

20.2% 

17.7% 

18.9% 

5.2% 

6.7% 

100.0% 

1990 

28.4% 

22.7% 

18.4% 

18.1% 

4.6% 

7.8% 

100.0% 

1991 

28.5% 

23.3% 

18.0% 

17.7% 

4.4% 

8.1% 

100.0% 

1992 

32.3% 

23.4% 

17.3% 

14.1% 

4.0% 

9.0% 

100.0% 

1993 

38.3% 

23.3% 

14.7% 

12.2% 

3.3% 

8.1% 

100.0% 

1994 

40.1% 

22.4% 

14.5% 

11.8% 

3.1% 

8.1% 

100.0% 

1995 

41.0% 

21.8% 

14.3% 

11.6% 

3.0% 

8.2% 

100.0% 

1996 

41.6% 

21.8% 

14.0% 

11.6% 

2.9% 

8.2% 

100.0% 

1997 

42.3% 

21.3% 

13.8% 

11.5% 

2.8% 

8.2% 

100.0% 

1998 

42.7% 

20.9% 

13.8% 

11.4% 

2.8% 

8.4% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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Section 2: Benelux 

Figure 2 
Benelux Semiconductor Consumption by End-Use Application, Market Forecast 

l\/lllllons of Dollars 
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Source: Dataquest (September 1994 Estimates) 

SAMM-EU-MS-9403 ©1994 Dataquest Europe Limited September 29,1994 
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> Table 2-1 
Benelux Semiconductor Consumption by Application 
(Millions of US Dollars) 

CD 
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@ 
CO 
CO 

C J 

K. 
D) 

XI 

Segment 

Electronic Data Processing 

Comm uni cations 

Industrial 

Consumer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

120 

121 

140 

76 

41 

7 

$504 

1989 

134 

118 

115 

80 

32 

6 

$485 

1990 

136 

149 

133 

85 

31 

8 

$542 

1991 

140 

159 

133 

84 

32 

8 

$556 

1992 

159 

169 

143 

96 

33 

10 

$610 

1993 

240 

199 

147 

97 

34 

12 

$730 

1994 

275 

211 

161 

102 

36 

13 

$798 

1995 

304 

229 

172 

106 

39 

14 

$864 

1996 

301 

257 

186 

104 

41 

13 

$903 

1997 

347 

271 

188 

109 

43 

14 

$972 

1998 

418 

290 

209 

119 

41 

16 

$1,093 

CAGR 
88>93 

14.8% 

10.5% 

1.1% 

5.2% 

-3.4% 

12.0% 

7.7% 

CAGR 
93>98 

11.7% 

7.8% 

7.1% 

4.0% 

3.9% 

7.2% 

8.4% 

AGR 
93>94 

14.5% 

6.0% 

9.0% 

4.5% 

6.1% 

12.9% 

9.3% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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Table 2-2 
Benelux Semiconductor Consumption by Application 
As a Percentage of Total Benelux Region 

CO 
CO 
J^ 
a 
u> 

@ 
CO 
CO 

Q} 
.O 

Segment 

Electronic Data Processing 

Connin unic a tions 

Industrial 

Consumer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

23.9% 

24.0% 

27.7% 

15.0% 

8.1% 

1.3% 

100.0% 

1989 

27.6% 

24.3% 

23.6% 

16.6% 

6.6% 

1.2% 

100.0% 

1990 

25.1% 

27.5% 

24.5% 

15.7% 

5.8% 

1.4% 

100.0% 

1991 

25.2% 

28.6% 

24.0% 

15.1% 

5.8% 

1.4% 

100.0% 

1992 

26.1% 

27.7% 

23.4% 

15.7% 

5.4% 

1.6% 

100.0% 

1993 

32.9% 

27.3% 

20.2% 

13.3% 

4.7% 

1.6% 

100.0% 

1994 

34.5% 

26.5% 

20.1% 

12.7% 

4.6% 

1.6% 

100.0% 

1995 

35.2% 

26.5% 

19.9% 

12.3% 

4.5% 

1.6% 

100.0% 

1996 

33.4% 

28.5% 

20.6% 

11.5% 

4.6% 

1.5% 

100.0% 

1997 

35.7% 

27.9% 

19.3% 

11.2% 

4.5% 

1.5% 

100.0% 

1998 

38.2% 

26.5% 

19.1% 

10.9% 

3.8% 

1.5% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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> Table 2-3 
Benelux Semiconductor Consumption by Application 
As a Percentage of Total European Market 
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CO 
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CO 
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CO 
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CO 
CO 
J:>. 
O 

S. 
Bl 

.a 

Segment 

Electronic Data Processing 

Co mm Luiications 

Industrial 

Consumer 

Military and Civil Asj^d^iae^ 

Automotive 

Total 

1988 

4.7% 

7.0% 

8.6% 

5.0% 

8.1% 

1.2% 

5.9% 

1989 

4.5% 

6.2% 

6.8% 

4.5% 

6.4% 

0.9% 

5.1% 

1990 

4.6% 

6.3% 

6.9% 

4.5% 

6.5% 

0.9% 

5.2% 

1991 

4.5% 

6.2% 

6.7% 

4.3% 

6.6% 

0.9% 

5.0% 

1992 

4.0% 

5.9% 

6.8% 

5.6% 

6.8% 

0.9% 

5.0% 

1993 

4.0% 

5.5% 

6.5% 

5.2% 

6.7% 

0.9% 

4.7% 

1994 

3.6% 

5.0% 

5.8% 

4.5% 

6.1% 

0.8% 

4.2% 

1995 

3.5% 

5.0% 

5.7% 

4.4% 

6.1% 

0.8% 

4.1% 

1996 

3.2% 

5.3% 

5.9% 

4.0% 

6.4% 

0.7% 

4.0% 

1997 

3.3% 

5.2% 

5.5% 

3.9% 

6.2% 

0.7% 

4.0% 

1998 

3.6% 

5.1% 

5.5% 

3.8% 

5.5% 

0.7% 

4.0% 
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10 European Regional Semiconductor Consumption by Application 

Section 3: France 

Figure 3 
French Semiconductor Consumption by End-Use Application, Market Forecast 
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Source: Dataquest (September 1994 Estimates) 

SAMM-EU-MS-9403 ©1994 Dataquest Europe Limited September 29,1994 
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Table 3-1 
French Semiconductor Consumption by Application 
(Millions of US Dollars) 

Segment 

Electronic Data Processing 

Comm unica tions 

Industrial 

ConsLuner 

Military and Civil Aerospace 

Automotive 

Total 

1988 

327 

271 

225 

177 

150 

61 

$1,210 

1989 

361 

283 

237 

205 

182 

83 

$1,351 

1990 

372 

363 

279 

220 

180 

107 

$1,521 

1991 

353 

357 

259 

201 

172 

103 

$1,444 

1992 

350 

372 

243 

205 

155 

128 

$1,453 

1993 

458 

455 

249 

204 

160 

204 

$1,730 

1994 

515 

477 

265 

211 

170 

252 

$1,889 

1995 

533 

550 

283 

260 

179 

283 

$2,087 

1996 

575 

628 

273 

274 

167 

315 

$2,232 

1997 

684 

659 

285 

279 

181 

352 

$2,440 

1998 

736 

725 

284 

308 

229 

426 

$2,708 

CAGR 
88>93 

7.0% 

10.9% 

2.0% 

2.9% 

1.3% 

27.5% 

7.4% 

CAGR 
93>98 

10.0% 

9.8% 

2.6% 

8.6% 

7.4% 

15.9% 

9.4% 

AGR 
93>94 

12.3% 

4.8% 

6.6% 

3.8% 

5.8% 

23.3% 

9.2% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataqt/est (September 1994 Estimates) 
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> Table 3-2 
French Semiconductor Consumption by Application 
As a Percentage of Total French Region 

OJ 
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(O 
j i . 
o 
CO 

© 
CO 
CO 
J i . 

a 
01 
f - ^ 
03 

. O 
cz 
CD 
CO 

Segment 

Electronic Data Processing 

Communications 

Industrial 

Consumer 

MUitary and Civil Ae^Kispace 

Automotive 

Total 

1988 

27.0% 

22.4% 

18.6% 

14.6% 

12.4% 

5.0% 

100.0% 

1989 

26.7% 

20.9% 

17.6% 

15.2% 

13.5% 

6.1% 

100.0% 

1990 

24.5% 

23.8% 

18.4% 

14.5% 

11.8% 

7.0% 

100.0% 

1991 

24.5% 

24.7% 

17.9% 

13.9% 

11.9% 

7.1% 

100.0% 

1992 

24.1% 

25.6% 

16.7% 

14.1% 

10.7% 

8.8% 

100.0% 

1993 

26.5% 

26.3% 

14.4% 

11.8% 

9.3% 

11.8% 

100.0% 

1994 

27.2% 

25.2% 

14.0% 

11.2% 

9.0% 

13.3% 

100.0% 

1995 

25.5% 

26.3% 

13.6% 

12.4% 

8.6% 

13.6% 

100.0% 

1996 

25.7% 

28.2% 

12.2% 

12.3% 

7.5% 

14.1% 

100.0% 

1997 

28.0% 

27.0% 

11.7% 

11.5% 

7.4% 

14.4% 

100.0% 

1998 

27.2% 

26.8% 

10.5% 

11.4% 

8.5% 

15.7% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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Table 3-3 
French Semiconductor Consumption by Application 
As a Percentage of Total European Market 

Segment 

Electronic Data Processing 

C omm unica H ons 

Industrial 

Consumer 

MiUtary and Civil Aiea^Q^E î̂  

Automotive 

Total 

1988 

12.9% 

15.6% 

13.9% 

11.6% 

29.7% 

10.8% 

14.3% 

1989 

12.2% 

14.8% 

14.1% 

11.4% 

36.5% 

12.9% 

14.2% 

1990 

12.6% 

15.3% 

14.6% 

11.7% 

37.6% 

13.2% 

14.6% 

1991 

11.3% 

13.9% 

13.1% 

10.3% 

35.2% 

11.5% 

13.1% 

1992 

8.9% 

13.0% 

11.5% 

11.9% 

31.8% 

11.6% 

11.9% 

1993 

7.7% 

12.6% 

10.9% 

10.8% 

31.5% 

16.2% 

11.2% 

1994 

6.7% 

11.2% 

9.6% 

9.4% 

28.6% 

16.3% 

9.9% 

1995 

6.2% 

12.0% 

9.4% 

10.7% 

28.2% 

16.5% 

9.9% 

1996 

6.2% 

12.9% 

8.7% 

10.6% 

25.6% 

17.2% 

9.9% 

1997 

6.6% 

12.6% 

8.4% 

9.9% 

26.1% 

17.4% 

9.9% 

1998 

6.3% 

12.7% 

7.5% 

9.8% 

30.2% 

18.6% 

9.9% 

Source: Dataquest (September 1994 Estimates) 
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14 European Regional Semiconductor Consumption by Application 

Section 4: Germany 

Figure 4 
German Semiconductor Consumption by End-Use Application, Market Forecast 

Millions of Dollars 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Source: Dataquest (September 1994 Estimates) 

SAMM-EU-MS-9403 ©1994 Dataquest Europe Limited September 29,1994 
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> Table 4-1 
German Semiconductor Consumption by Application 
(Millions of US Dollars) 

o 
XJ 
CD 
B> 

C/3 
I 

CO 

o 
CO 

@ 
CO 
CO 

o 

s. 
01 

.£3 

Segment 

Electronic Data Processing 

C omm Lmic ations 

Industrial 

ConsLLmer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

610 

403 

414 

499 

45 

280 

$2,250 

1989 

682 

512 

541 

523 

28 

327 

$2,613 

1990 

694 

646 

627 

554 

27 

417 

$2,965 

1991 

784 

758 

691 

600 

31 

476 

$3,340 

1992 

951 

973 

689 

485 

34 

596 

$3,728 

1993 

1,209 

1,177 

724 

480 

35 

610 

$4,235 

1994 

1,537 

1,380 

872 

565 

40 

783 

$5,178 

1995 

1,739 

1,404 

957 

602 

44 

881 

$5,626 

1996 

2,020 

1,467 

1,152 

593 

56 

952 

$6,240 

1997 

2,363 

1,573 

1,185 

644 

50 

1,020 

$6,835 

1998 

2,870 

1,696 

1,328 

718 

68 

1,128 

$7,808 

CAGR 
88>93 

14.7% 

23.9% 

11.8% 

-0.8% 

-5.1% 

16.9% 

13.5% 

CAGR 
93>98 

18.9% 

7.6% 

12.9% 

8.4% 

14.5% 

13.1% 

13.0% 

AGR 
93>94 

27.2% 

17.2% 

20.5% 

17.6% 

16.8% 

28.3% 

22.3% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (Septernber 1994 Estimates) 
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Table 4-2 
German Semiconductor Consumption by Application 
As a Percentage of Total German Region 

CO 
I 

(O 
.c>. 
C3 
CO 

@ 
CO 
CO 
4:^ 

o 

Segment 

Electronic Data Processing 

C omm unica tions 

Industrial 

CorIsunier 

Military and Civil AB:ii:>$paiî ' 

Automotive 

Total 

1988 

27.1% 

17.9% 

18.4% 

22.2% 

2.0% 

12.4% 

100.0% 

1989 

26.1% 

19.6% 

20.7% 

20.0% 

1.1% 

12.5% 

100.0% 

1990 

23.4% 

21.8% 

21.2% 

18.7% 

0.9% 

14.1% 

100.0% 

1991 

23.5% 

22.7% 

20.7% 

18.0% 

0.9% 

14.3% 

100.0% 

1992 

25.5% 

26.1% 

18.5% 

13.0% 

0.9% 

16.0% 

100.0% 

1993 

28.5% 

27.8% 

17.1% 

11.3% 

0.8% 

14.4% 

100.0% 

1994 

29.7% 

26.7% 

16.8% 

109% 

0.8% 

15.1% 

100.0% 

1995 

30.9% 

25.0% 

17.0% 

10.7% 

0.8% 

15.7% 

100.0% 

1996 

32.4% 

23.5% 

18.5% 

9.5% 

0.9% 

15.2% 

100.0% 

1997 

34.6% 

23.0% 

17.3% 

9.4% 

0.7% 

14.9% 

100.0% 

1998 

36.8% 

21.7% 

17.0% 

9.2% 

0.9% 

14.4% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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Table 4-3 
German Semiconductor Consumption by Application 
As a Percentage of Total European Market 

Segment 

Electroruc Data Processing 

C onun uni cations 

Industrial 

Consumer 

Military and Civil Am^Efta^jES 

Automotive 

Total 

1988 

24.0% 

23.2% 

25.5% 

32.7% 

8.9% 

50.0% 

26.5% 

1989 

23.0% 

26.7% 

32.1% 

29.1% 

5.6% 

51.2% 

27.5% 

1990 

23.4% 

27.4% 

32.7% 

29.4% 

5.7% 

51.4% 

28.5% 

1991 

25.0% 

29.5% 

34.9% 

30.8% 

6.3% 

53.3% 

30.3% 

1992 

24.1% 

34.1% 

32.6% 

28.2% 

7.0% 

54.2% 

30.5% 

1993 

20.4% 

32.6% 

31.7% 

25.4% 

6.8% 

48.5% 

27.3% 

1994 

20.1% 

32.4% 

31.6% 

25.2% 

6.8% 

50.9% 

27.2% 

1995 

20.1% 

30.6% 

31.7% 

24.7% 

6.9% 

51.2% 

26.8% 

1996 

21.7% 

30.1% 

36.6% 

22.9% 

8.6% 

51.8% 

27.8% 

1997 

22.7% 

30.0% 

34.9% 

22.9% 

7.2% 

50.4% 

27.8% 

1998 

24.5% 

29.6% 

35.2% 

22.9% 

9.0% 

49.2% 

28.5% 

Source: Dataquest (September 1994 Estimates) 
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18 European Regional Semiconductor Consumption by Application 

Section 5: Italy 

Figure 5 
Italian Semiconductor Consumption by End-Use Application, Market Forecast 
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Source: Dataquest (September 1994 Estimates) 

SAMM-EU-MS-9403 ©1994 Dataquest Europe Limited September 29,1994 
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> Table 5-1 
Italian Semiconductor Consumption by Application 
(Millions of US Dollars) Dl 

3 

Ui 
CO 

o 
CO 

@ 
(D 
CD 
4:^ 

O 
K. 
CO 

.a 

Segment 

Electronic Data Processing 

Commimica tions 

Industrial 

Consumer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

383 

178 

168 

116 

58 

80 

$982 

1989 

452 

209 

155 

144 

52 

44 

$1,056 

1990 

455 

262 

178 

151 

50 

55 

$1,151 

1991 

426 

255 

163 

136 

47 

52 

$1,079 

1992 

515 

278 

186 

162 

42 

97 

$3^80 

1993 

678 

298 

174 

147 

41 

119 

$1,457 

1994 

787 

381 

202 

168 

47 

156 

$1,741 

1995 

855 

394 

208 

168 

48 

173 

$1,845 

1996 

918 

412 

226 

213 

60 

163 

$1,991 

1997 

918 

426 

209 

204 

57 

166 

$1,981 

1998 

1,013 

441 

207 

203 

49 

183 

$2,096 

CAGR 
88>93 

12.1% 

10.9% 

0.7% 

4.8% 

-6.5% 

8.3% 

8.2% 

CAGR 
93>98 

8.3% 

8.1% 

3.6% 

6.7% 

3.4% 

9.1% 

7.5% 

AGR 
93>94 

16.1% 

27.7% 

16.4% 

14.4% 

12.7% 

31.5% 

19.5% 

AGR = annual gInwth rate 
CAGR = coinpound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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> • Table 5-2 

Italian Semiconductor Consumption by Application 
As a Percentage of Total Italian Region 

ro (=> 

CO 
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CO 
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CO 

J i . 

o 
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SI 

J3 != 
CD 
CO 

Segment 

Electronic Data Processing 

C ommunica dons 

Industrial 

Consumer 

Military and Civil Aj6as>&|WE0 

Automotive 

Total 

1988 

39.0% 

18.1% 

17.1% 

11.8% 

5.9% 

8.1% 

100.0% 

1989 

42.8% 

19.8% 

14.7% 

13.6% 

4.9% 

4.2% 

100.0% 

1990 

39.5% 

22.8% 

15.5% 

13.1% 

4.3% 

4.8% 

100.0% 

1991 

39.5% 

23.6% 

15.1% 

12.6% 

4.4% 

4.9% 

100.0% 

1992 

40.2% 

21.7% 

14.5% 

12.7% 

3.3% 

7.6% 

100.0% 

1993 

46.5% 

20.5% 

11.9% 

10.1% 

2.8% 

8.1% 

100.0% 

1994 

45.2% 

21.9% 

11.6% 

9.6% 

2.7% 

9.0% 

100.0% 

1995 

46.4% 

21.3% 

11.3% 

9.1% 

2.6% 

9.4% 

100.0% 

1996 

46.1% 

20.7% 

11.4% 

10.7% 

3.0% 

8.2% 

100.0% 

1997 

46.3% 

21.5% 

10.5% 

10.3% 

2.9% 

8.4% 

100.0% 

1998 

48.3% 

21.0% 

9.9% 

9.7% 

2.3% 

8.7% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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Table 5-3 
Italian Semiconductor Consumption by Application 
As a Percentage of Total European Market 

Segment 

Electronic Data Processing 

C omm unications 

Industrial 

Consumer 

Military and Civil A ^ ^ ^ $ ^ . 

Automotive 

Total 

1988 

15.1% 

10.2% 

10.3% 

7.6% 

11.5% 

14.2% 

11.6% 

1989 

15.2% 

10.9% 

9.2% 

8.0% 

10.4% 

6.9% 

11.1% 

1990 

15.4% 

11.1% 

9.3% 

8.0% 

10.4% 

6.8% 

11.1% 

1991 

13.6% 

9.9% 

8.2% 

7.0% 

9.6% 

5.9% 

9.8% 

1992 

13.1% 

9.7% 

8.8% 

9.4% 

8.6% 

8.8% 

10.5% 

1993 

11.4% 

8.3% 

7.6% 

7.8% 

8.1% 

9.4% 

9.4% 

1994 

10.3% 

8.9% 

7.3% 

7.5% 

7.9% 

10.1% 

9.1% 

1995 

9.9% 

8.6% 

6.9% 

6.9% 

7.5% 

10.0% 

8.8% 

1996 

9.8% 

8.4% 

7.2% 

8.2% 

9.2% 

8.9% 

8.9% 

1997 

8.8% 

8.1% 

6.1% 

7.2% 

8.3% 

8.2% 

8.1% 

1998 

8.7% 

7.7% 

5.5% 

6.5% 

6.5% 

8.0% 

7.7% 

Source: Dataquest (September 1994 Estimates) 
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22 European Regional Semiconductor Consumption by Application 

Section 6: Nordic 

Figure 6 
Nordic Semiconductor Consumption by End-Use Application, Market Forecast 
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CO 

> Table 6-1 
Nordic Semiconductor Consumption by Application 
(Millions of US Dollars) 

CD 
03 

cyj 
CO 

o 
CO 

@ 
C£> 
C O 

o 
CO 
, -+ 
0 1 

.a 
c= 
CD 
CO 

Segment 

Electronic Data Processing 

C omm unications 

Industrial 

ConsLLmer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

86 

243 

166 

66 

55 

9 

$625 

1989 

109 

268 

153 

78 

48 

9 

$665 

1990 

97 

298 

156 

73 

41 

10 

$675 

1991 

93 

295 

146 

67 

39 

9 

$650 

1992 

171 

325 

141 

75 

55 

12 

$779 

1993 

303 

460 

143 

85 

61 

15 

$1,068 

1994 

409 

578 

183 

106 

78 

21 

$1,375 

1995 

453 

676 

196 

110 

83 

23 

$1,541 

1996 

389 

752 

320 

87 

80 

25 

^M 

1997 

394 

859 

351 

101 

91 

28 

$1,825 

1998 

480 

928 

394 

113 

88 

33 

|2,036 

CAGR 
88>93 

28.7% 

13.6% 

-2.9% 

5.2% 

2.1% 

12.0% 

11.3% 

CAGR 
93>98 

9.6% 

15.1% 

22.4% 

5.9% 

7.4% 

16.6% 

13.8% 

AGR 
93>94 

34.9% 

25.7% 

27.9% 

24.7% 

26.8% 

36.5% 

28.7% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source; Dataquest (September 1994 Estimates) 
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> Table 6-2 
Nordic Semiconductor Consumption by Application 
As a Percentage of Total Nordic Region 

|sO 

CO 

(b 
-p>. o 
CO 

@ 
CO 
CO 
-12.. 

o 
{U 
w-t-
SU 

.o 

Segment 

Electronic Data Processing 

Communications 

Industrial 

Consumer 

Military and Civil Aea^space 

Automotive 

Total 

1988 

13.7% 

38.9% 

26.6% 

10.5% 

8.9% 

1.4% 

ioo.o% 

1989 

16.4% 

40.3% 

23.0% 

11.8% 

7.2% 

1.3% 

ioo.o% 

1990 

14.4% 

44.1% 

23.1% 

10.8% 

6.1% 

1.4% 

ioo.o% 

1991 

14.3% 

45.4% 

22.4% 

10.3% 

6.1% 

1.4% 

ioo.o% 

1992 

22.0% 

41.7% 

18.1% 

9.6% 

7.1% 

1.5% 

ioo.o% 

1993 

28.4% 

43.1% 

13.4% 

7.9% 

5.7% 

1.4% 

ioo.o% 

1994 

29.7% 

42.1% 

13.3% 

7.7% 

5.7% 

1.5% 

ioo.o% 

1995 

29.4% 

43.9% 

12.7% 

7.1% 

5.4% 

1.5% 

ioo.o% 

1996 

23.5% 

45.5% 

19.4% 

5.3% 

4.8% 

1.5% 

ioo.o% 

1997 

21.6% 

47.1% 

19.2% 

5.5% 

5.0% 

1.6% 

ioo.o% 

1998 

23.6% 

45.6% 

19.4% 

5.5% 

4.3% 

1.6% 

ioo.o% 
Source: Dataquest (September 1994 Estimates) 
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Table 6-3 
Nordic Semiconductor Consumption by Application 
As a Percentage of Total European Market 

Segment 

Electronic Data Processing 

Communica tions 

Industrial 

ConsLuner 

Military and Civil A^as^i^Q^ 

Autoinotive 

Total 

1988 

3.4% 

14.0% 

10.2% 

4.3% 

11.0% 

1.6% 

7.4% 

1989 

3.7% 

14.0% 

9.1% 

4.4% 

9.6% 

1.4% 

7.0% 

1990 

3.3% 

12.6% 

8.1% 

3.9% 

8.6% 

1.2% 

6.5% 

1991 

3.0% 

11.5% 

7.4% 

3.4% 

8.1% 

1.0% 

5.9% 

1992 

4.3% 

11.4% 

6.7% 

4.4% 

11.3% 

1.1% 

6.4% 

1993 

5.1% 

12.7% 

6.3% 

4.5% 

12.0% 

1.2% 

6.9% 

1994 

5.4% 

13.6% 

6.6% 

4.7% 

13.1% 

1.4% 

7.2% 

1995 

5.2% 

14.7% 

6.5% 

4.5% 

13.1% 

1.3% 

7.3% 

1996 

4.2% 

15.4% 

10.2% 

3.4% 

12.3% 

1.4% 

7.4% 

1997 

3.8% 

16.4% 

10.3% 

3.6% 

13.1% 

1.4% 

7.4% 

1998 

4.1% 

16.2% 

10.4% 

3.6% 

11.6% 

1.5% 

7.4% 

Source: Dataquest (September 1994 Estimates) 
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26 European Regional Semiconductor Consumption by Application 

Section 7: UK and Ireland 

Figure 7 
UK and Ireland Semiconductor Consumption by End-Use Application, Market Forecast 
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Source: Dataquest (September 1994 Estimates) 

SAMM-EU-MS-9403 ©1994 Dataquest Europe Limited September 29,1994 
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Table 7-1 
UK and Ireland Semiconductor Consumption by Application 
(Millions of US Dollars) 

Segment 

Electronic Data ProcseSsing 

Communications 

Industrial 

Consumer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

892 

430 

455 

288 

120 

45 

$2,230 

1989 

1,073 

425 

431 

399 

126 

93 

$2,547 

1990 

1,050 

516 

481 

406 

118 

114 

$2,686 

1991 

1,157 

591 

518 

430 

131 

127 

$2,954 

1992 

1,523 

472 

512 

298 

143 

97 

$3,045 

1993 

2,561 

536 

508 

294 

143 

163 

^ ;206 

1994 

3A71 

639 

655 

369 

180 

184 

^ ,499 

1995 

3,989 

656 

716 

398 

193 

207 

$6,160 

1996 

4,117 

679 

721 

425 

201 

213 

;|6,356 

1997 

4,370 

692 

891 

464 

215 

274 

MMA 

1998 

4,585 

826 

1,032 

534 

222 

330 

$7,528 

CAGR 
88>93 

23.5% 

4.5% 

2.3% 

0.4% 

3.5% 

29.6% 

13.5% 

CAGR 
93>98 

12.3% 

9.0% 

15.2% 

12.7% 

9.2% 

15.1% 

12.3% 

AGR 
93>94 

35.5% 

19.2% 

28.7% 

25.9% 

26.2% 

12.9% 

30.7% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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CO 

> Table 7-2 
UK and Ireland Semiconductor Consumption by Application 
As a Percentage of Total UK and Ireland Region 

IS3 
CO 

W 
I 

CD *̂  
C 3 
CO 

@ 
( O 
CO 

tu 

Segment 

Electronic Data Processing 

Communications 

Industrial 

Consumer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

40.0% 

19.3% 

20.4% 

12.9% 

5.4% 

2.0% 

100.0% 

1989 

42.1% 

16.7% 

16.9% 

15.6% 

5.0% 

3.7% 

100.0% 

1990 

39.1% 

19.2% 

17.9% 

15.1% 

4.4% 

4.3% 

100.0% 

1991 

39.2% 

20.0% 

17.5% 

14.5% 

4.4% 

4.3% 

100.0% 

1992 

50.0% 

15.5% 

16.8% 

9.8% 

4.7% 

3.2% 

100.0% 

1993 

60.9% 

12.8% 

12.1% 

7.0% 

3.4% 

3.9% 

100.0% 

1994 

63.1% 

11.6% 

11.9% 

6.7% 

3.3% 

3.4% 

100.0% 

1995 

64.8% 

10.7% 

11.6% 

6.5% 

3.1% 

3.4% 

100.0% 

1996 

64.8% 

10.7% 

11.3% 

6.7% 

3.2% 

3.3% 

100.0% 

1997 

63.3% 

10.0% 

12.9% 

6.7% 

3.1% 

4.0% 

100.0% 

1998 

60.9% 

11.0% 

13.7% 

7.1% 

2.9% 

4.4% 

100.0% 

Source; Dataquest (September 1994 Estimates) 
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Table 7-3 
UK and Ireland Semiconductor Consumption by Application 
As a Percentage of Total European Market 

CD 

tu 

cn 
CD 

O 
CO 

@ 
CO 
CD 

o 

Segment 

Electronic Data Processing 

C omin unications 

Industrial 

Consumer 

Military and Civil j^^pagp^e; 

Automotive 

Total 

1988 

35.1% 

24.8% 

28.0% 

18.9% 

23.8% 

8.0% 

26.3% 

1989 

36.2% 

22.2% 

25.6% 

22.2% 

25.3% 

14.6% 

26.8% 

1990 

35.4% 

21.9% 

25.1% 

21.6% 

24.8% 

14.1% 

25.8% 

1991 

36.9% 

23.0% 

26.2% 

22.0% 

26.9% 

14.3% 

26.8% 

1992 

38.6% 

16.5% 

24.2% 

17.3% 

29.3% 

8.8% 

24.9% 

1993 

43.2% 

14.9% 

22.3% 

15.5% 

28.0% 

13.0% 

27.2% 

1994 

45.4% 

15.0% 

23.7% 

16.5% 

30.4% 

120% 

28.9% 

1995 

46.2% 

14.3% 

23.8% 

16.4% 

30.5% 

12.0% 

29.3% 

1996 

44.2% 

13.9% 

22.9% 

16.4% 

30.8% 

11.6% 

28.3% 

1997 

42.0% 

13.2% 

26.2% 

16.5% 

3L1% 

13.5% 

28.1% 

1998 

39.2% 

14.4% 

27.3% 

17.0% 

29.3% 

14.4% 

27.5% 

Source: Dataquest (September 1994 Estimates) 
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30 European Regional Semiconductor Consumption by Application 

Section 8: Rest of Europe 

Figure 8 
Rest of Europe Semiconductor Consumption by End-Use Application, Market Forecast 
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SAMM-EU-MS-9403 ©1994 Dataquest Europe Limited September 29,1994 
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Table 8-1 
Rest of Ettrope Semiconductor Consumption by Application 
(Millions of US Dollars) 

Segment 

Electronic Data Processing 

Communications 

Industrial 

Consumer 

Military and Civil Aerospace 

Automotive 

Total 

1988 

122 

90 

57 

305 

35 

79 

$690 

1989 

154 

100 

53 

365 

31 

78 

$781 

1990 

159 

128 

63 

394 

31 

101 

$875 

1991 

183 

152 

70 

433 

35 

118 

$991 

1992 

277 

265 

198 

397 

26 

160 

$1,323 

1993 

485 

484 

337 

583 

35 

136 

$2,060 

1994 

646 

595 

425 

717 

43 

130 

$2,556 

1995 

757 

684 

483 

790 

48 

140 

$2,903 

1996 

1,004 

686 

271 

897 

46 

157 

$3,165 

1997 

1,326 

759 

288 

1,016 

56 

167 

$3,612 

1998 

1,604 

816 

322 

1,141 

61 

177 

$4,122 

CAGR 
88>93 

31.7% 

40.0% 

42.4% 

13.8% 

-0.2% 

11.4% 

24.5% 

CAGR 
93>98 

27.0% 

11.0% 

-0.9% 

14.4% 

11.5% 

5.4% 

14.9% 

AGR 
93>94 

33.1% 

22.9% 

26.2% 

23.0% 

22.2% 

-4.3% 

24.1% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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CO 

> Table 8-2 
Rest of Europe Semiconductor Consumption by Application 
As a Percentage of Total Rest of Europe Region 

CO 
IS3 

CO 

CO 

o 
CO 

@ 
<o 
CO 

*>. 
o 
K. 
a 

Segment 

Electronic Data Processing 

Communicatioris 

Industrial 

Consumer 

Military and Civil A^srospaee 

Automotive 

Total 

1988 

17.7% 

13.1% 

8.3% 

44.2% 

5.1% 

11.5% 

100.0% 

1989 

19.7% 

12.7% 

6.8% 

46.8% 

3.9% 

10.0% 

100.0% 

1990 

18.2% 

14.6% 

7.1% 

45.0% 

3.5% 

11.6% 

100.0% 

1991 

18.4% 

15.4% 

7.1% 

43.7% 

3.6% 

11.9% 

100.0% 

1992 

20.9% 

20.0% 

15.0% 

30.0% 

2.0% 

12.1% 

100.0% 

1993 

23.6% 

23.5% 

16.3% 

28.3% 

1.7% 

6.6% 

100.0% 

1994 

25.3% 

23.3% 

16.6% 

28.1% 

1.7% 

5.1% 

100.0% 

1995 

26.1% 

23.6% 

16.6% 

27.2% 

1.7% 

4.8% 

100.0% 

1996 

31.7% 

21.7% 

8.6% 

28.3% 

1.5% 

5.0% 

96.7% 

1997 

36.7% 

21.0% 

8.0% 

28.1% 

1.5% 

4.6% 

100.0% 

1998 

38.9% 

19.8% 

7.8% 

27.7% 

1.5% 

4.3% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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Table 8-3 
Rest of Europe Semiconductor Consxunption by Application 
As 3 Percentage of Total European Market 

Segment 

Electronic Data Processing 

C omm unications 

Industrial 

Consumer 

MUitary and Civil Aenbi^C'e 

Automotive 

Total 

1988 

4.8% 

5.2% 

3.5% 

20.0% 

7.0% 

14.2% 

8.1% 

1989 

5.2% 

5.2% 

3.1% 

20.4% 

6.2% 

12.2% 

8.2% 

1990 

5.4% 

5.4% 

3.3% 

20.9% 

6.4% 

12.5% 

8.4% 

1991 

5.8% 

5.9% 

3.5% 

22.2% 

7.2% 

13.2% 

9.0% 

1992 

7.0% 

9.3% 

9.4% 

23.1% 

5.3% 

14.5% 

10.8% 

1993 

8.2% 

13.4% 

14.8% 

30.9% 

6.9% 

10.8% 

13.3% 

1994 

8.5% 

14.0% 

15.4% 

32.0% 

7.2% 

8.4% 

13.4% 

1995 

8.8% 

14.9% 

16.0% 

32.5% 

7.6% 

8.1% 

13.8% 

1996 

10.8% 

14.0% 

8.6% 

34.6% 

7.1% 

8.5% 

14.1% 

1997 

12.7% 

14.5% 

8.5% 

36.1% 

8.0% 

8.3% 

14.7% 

1998 

13.7% 

14.3% 

8.5% 

36.4% 

8.0% 

7.7% 

15.0% 

Source: Dataquest (September 1994 Estimates) 
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Table 9-1 
European Semiconductor Consumption by RegionlCountry 
(Millions of US Dollars) 

County/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

504 

1,210 

982 

625 

2,230 

2,250 

690 

$8A91 

1989 

485 

1,351 

1,056 

665 

2,547 

2,613 

781 

$9,498 

1990 

542 

1,521 

1,151 

675 

2,686 

2,965 

875 

$10,415 

1991 

556 

1,444 

1,079 

650 

2,954 

3,340 

991 

$11,014 

1992 

610 

1,453 

1,280 

779 

3,045 

3,728 

1,323 

$12,218 

1993 

730 

1,730 

1,457 

1,068 

4,206 

4,235 

2,060 

$15,486 

1994 

798 

1,889 

1,741 

1,375 

5,499 

5,178 

2,556 

$19,036 

199S 

864 

2,087 

1,845 

1,541 

6,160 

5,626 

2,902 

$21,025 

1996 

903 

2,232 

1,991 

1,654 

6,356 

6,240 

3,061 

$22,438 

1997 

972 

2,440 

1,981 

1,825 

6,907 

6,835 

3,612 

$24,572 

1998 

1,093 

2,708 

2,096 

2,036 

7,528 

7,808 

4,120 

$27,389 

CAGR 
88>93 

7.7% 

7.4% 

8.2% 

11.3% 

13.5% 

13.5% 

24.5% 

12.8% 

CAGR 
93>98 

8.4% 

9.4% 

7.5% 

13.8% 

12.3% 

13.0% 

14.9% 

121% 

AGR 
93>94 

9.3% 

9.2% 

19.5% 

28.7% 

30.7% 

22.3% 

24.1% 

22.9% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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> 
Table 9-2 
European Semiconductor Consumption by RegionICountry 
As a Percentage of Total European Region 

CO 

CO 
I 

CO 
J i . o 
03 

@ 
CO 
CO 
.c». 

03 

.o 

I 

County/Region 

Benelux 

France 

Italy 

Nordic 

UK and Irelaisd 

Germany 

Rest of Eut0p^ 

Total 

1988 

5.9% 

14.3% 

11.6% 

7.4% 

26.3% 

26.5% 

8.1% 

100.0% 

1989 

5.1% 

14.2% 

11.1% 

7.0% 

26.8% 

27.5% 

8.2% 

100.0% 

1990 

5.2% 

14.6% 

11.1% 

6.5% 

25.8% 

28.5% 

8.4% 

100.0% 

1991 

5.0% 

13.1% 

9.8% 

5.9% 

26.8% 

30.3% 

9.0% 

100.0% 

1992 

5.0% 

11.9% 

10.5% 

6.4% 

24.9% 

30.5% 

10.8% 

100.0% 

1993 

4.7% 

11.2% 

9.4% 

6.9% 

27.2% 

27.3% 

13.3% 

100.0% 

1994 

4.2% 

9.9% 

9.1% 

7.2% 

28.9% 

27.2% 

13.4% 

100.0% 

1995 

4.1% 

9.9% 

8.8% 

7.3% 

29.3% 

26.8% 

13.8% 

100.0% 

1996 

4.0% 

9.9% 

8.9% 

7.4% 

28.3% 

27.8% 

13.6% 

100.0% 

1997 

4.0% 

9.9% 

8.1% 

7.4% 

28.1% 

27.8% 

14.7% 

100.0% 

1998 

4.0% 

9.9% 

7.7% 

7A% 

27.5% 

28.5% 

15.0% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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CO 

> Table 10-1 
European Electronic Data Processing Semiconductor Consumption by Region/Country 
(Millions of US Dollars) 

CO 

CO 
J i . o 
CO 

@ 

CO 
CO 

.c». 
a 
03 
•—I-
Ol 

Country/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

120 

327 

383 

86 

892 

610 

122 

$2,540 

1989 

134 

361 

452 

109 

1,073 

682 

154 

$2,965 

1990 

136 

372 

455 

97 

1,050 

694 

159 

$2,963 

1991 

140 

353 

426 

93 

1,157 

784 

183 

$3,136 

1992 

159 

350 

515 

171 

1,523 

951 

277 

$3,946 

1993 

240 

458 

678 

303 

2,561 

1,209 

485 

$5,935 

1994 

275 

515 

787 

409 

3,471 

1,537 

646 

$7,640 

1995 

304 

533 

855 

453 

3,989 

1,739 

757 

$8,629 

1996 

301 

575 

918 

389 

4,117 

2,020 

1,004 

$9,324 

1997 

347 

684 

918 

394 

4,370 

2,363 

1,326 

$10,402 

1998 

418 

736 

1,013 

480 

4,585 

2,870 

1,604 

$11,705 

CAGR 
88>93 

14.8% 

7.0% 

12.1% 

28.7% 

23.5% 

14.7% 

31.7% 

18.5% 

CAGR 
93>98 

11.7% 

iao% 
8.3% 

9.6% 

12.3% 

18.9% 

27.0% 

14.5% 

AGR 
93>94 

14.5% 

12.3% 

16.1% 

34.9% 

35.5% 

27.2% 

33.1% 

28.7% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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Table 10-2 
European Electronic Data Processing Semiconductor Consumption by Region/Country 
As a Percentage of Total European Electronic Data Processing Market 

Country/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

4.7% 

12.9% 

15.1% 

3.4% 

35.1% 

24.0% 

4.8% 

100.0% 

1989 

4.5% 

12.2% 

15.2% 

3.7% 

36.2% 

23.0% 

5.2% 

100.0% 

1990 

4.6% 

12.6% 

15.4% 

3.3% 

35.4% 

23.4% 

5.4% 

100.0% 

1991 

4.5% 

11.3% 

13.6% 

3.0% 

36.9% 

25.0% 

5.8% 

100.0% 

1992 

4.0% 

8.9% 

13.1% 

4.3% 

38.6% 

24.1% 

7.0% 

100.0% 

1993 

4.0% 

7.7% 

11.4% 

5.1% 

43.2% 

20.4% 

8.2% 

100.0% 

1994 

3.6% 

6.7% 

10.3% 

5.4% 

45.4% 

20.1% 

8.5% 

100.0% 

1995 

3.5% 

6.2% 

9.9% 

5.2% 

46.2% 

20.1% 

8.8% 

100.0% 

1996 

3.2% 

6.2% 

9.8% 

4.2% 

44.2% 

21.7% 

10.8% 

100.0% 

1997 

3.3% 

6.6% 

8.8% 

3.8% 

42.0% 

22.7% 

12.7% 

100.0% 

1998 

3.6% 

6.3% 

8.7% 

4.1% 

39.2% 

24.5% 

13.7% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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CO 

> Table 11-1 
European Communications Semiconductor Consumption by RegionICountry 
(Millions of US Dollars) 

en 
(b 
4^ 

o 
CO 

@ 
CO 

to 
a 
a> 

I 
CD 

a. 

CO 
CD 

3 
CT 
CD 

IN3 
CO 

Country/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

121 

271 

178 

243 

430 

403 

90 

$1,736 

1989 

118 

283 

209 

268 

425 

512 

100 

$1,915 

1990 

149 

363 

262 

298 

516 

646 

128 

$2,362 

1991 

159 

357 

255 

295 

591 

758 

152 

$2,567 

1992 

169 

372 

278 

325 

472 

973 

265 

$2,854 

1993 

199 

455 

298 

460 

536 

1,177 

484 

$3,611 

1994 

211 

477 

381 

578 

639 

1,380 

595 

$4,262 

1995 

229 

550 

394 

676 

656 

1,404 

684 

$4,593 

1996 

257 

628 

412 

752 

679 

1,467 

686 

$4,881 

1997 

271 

659 

426 

859 

692 

1,573 

759 

$5,240 

1998 

290 

725 

441 

928 

826 

1,696 

816 

$5,721 

CAGR 
88>93 

10.5% 

10.9% 

10.9% 

13.6% 

4.5% 

23.9% 

40.0% 

15.8% 

CAGR 
93>98 

7.8% 

9.8% 

8.1% 

15.1% 

9.0% 

7.6% 

11.0% 

9.6% 

AGR 
93>94 

6.0% 

4.8% 

27.7% 

25.7% 

19.2% 

17.2% 

22.9% 

18.0% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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CO 

> Table 12-1 
European Industrial Semiconductor Consumption by Region/Country 
(Millions of US Dollars) 

Crt 
CO 

o 
w 

@ 
CO 
CO 

J ^ 

o 
01 
l~* 
Bl 

.a 
c 
CD 
CO 

Country/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

140 

225 

168 

166 

455 

414 

57 

$1,625 

1989 

115 

237 

155 

153 

431 

541 

53 

$1,685 

1990 

133 

279 

178 

156 

481 

627 

63 

$1,917 

1991 

133 

259 

163 

146 

518 

691 

70 

$1,979 

1992 

143 

243 

186 

141 

512 

689 

198 

$2,112 

1993 

147 

249 

174 

143 

508 

724 

337 

$2,282 

1994 

161 

265 

202 

183 

655 

872 

425 

$2,763 

1995 

172 

283 

208 

196 

716 

957 

483 

$3,015 

1996 

186 

273 

226 

320 

721 

1,152 

271 

$3,149 

1997 

188 

285 

209 

351 

891 

1,185 

288 

$3,397 

1998 

209 

284 

207 

394 

1,032 

1,328 

322 

$3,776 

CAGR 
88>93 

1.1% 

2.0% 

0.7% 

-2.9% 

2.3% 

11.8% 

42.4% 

7.0% 

CAGR 
93>98 

7.2% 

2.6% 

3.6% 

22.4% 

15.2% 

12.9% 

-0.9% 

10.6% 

AGR 
93>94 

9.0% 

6.6% 

16.4% 

27.9% 

28.7% 

20.5% 

26.2% 

21.1% 

AGR = annual growth rata 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) o 
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Table 13-1 
European Consumer Semiconductor Consumption by RegionICountry 
(Millions of US DoUars) 

Co un ty/Regi on 

Benelux 

France 

Italy 

Nordic 
UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

76 

177 

116 

66 

288 

499 

305 

$1,526 

1989 

80 

205 

144 

78 

399 

523 

365 

$1,795 

1990 

85 

220 

151 

73 

406 

554 

394 

$1,883 

1991 

84 

201 

136 

67 

430 

600 

433 

$1,951 

1992 

96 

205 

162 

75 

298 

485 

397 

$1,718 

1993 

97 

204 

147 

85 

294 

480 

583 

$1,889 

1994 

102 

211 

168 

106 

369 

565 

717 

$2,238 

1995 

106 

260 

168 

110 

398 

602 

790 

$2,434 

1996 

104 

274 

213 

87 

425 

593 

897 

$2,595 

1997 

109 

279 

204 

101 

464 

644 

1,016 

$2,818 

1998 

119 

308 

203 

113 

534 

718 

1,141 

$3,136 

CAGR 
88>93 

5.2% 

2.9% 

4.8% 

5.2% 

0.4% 

-0.8% 

13.8% 

4.4% 

CAGR 
93>98 

4.0% 

8.6% 

6.7% 

5.9% 

12.7% 

8.4% 

14.4% 

10.7% 

AGR 
93>94 

4.5% 

3.8% 

14.4% 

24.7% 

25.9% 

17.6% 

23.0% 

18.5% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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CO 

> Table 14-1 
European Military and Civil Aerospace Semiconductor Consumption by Region/Country 
(Millions of US Dollars) 

en 
CD 

C/3 
I 

CO 
- b . 
o 
CO 

@ 
CD 
CD 
4 i . 

C 3 

K. a 
S2 

County/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

41 

150 

58 

55 

120 

45 

35 

$505 

1989 

32 

182 

52 

48 

126 

28 

31 

$498 

1990 

31 

180 

50 

41 

118 

27 

31 

$478 

1991 

32 

172 

47 

39 

131 

31 

35 

$488 

1992 

33 

155 

42 

55 

143 

34 

26 

$488 

1993 

34 

160 

41 

61 

143 

35 

35 

$510 

1994 

36 

170 

47 

78 

180 

40 

43 

$594 

1995 

39 

179 

48 

83 

193 

44 

48 

$633 

1996 

41 

167 

60 

80 

201 

56 

46 

$652 

1997 

43 

181 

57 

91 

215 

50 

56 

$693 

1998 

41 

229 

49 

88 

222 

68 

61 

$758 

CAGR 
88>93 

-3.4% 

1.3% 

-6.5% 

2.1% 

3.5% 

-5.1% 

-0.2% 

0.2% 

CAGR 
93>98 

3.9% 

7.4% 

3.4% 

7.4% 

9.2% 

14.5% 

11.5% 

8.2% 

AGR 
93>94 

6.1% 

5.8% 

12.7% 

26.8% 

26.2% 

16.8% 

22.2% 

16.5% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dataquest (September 1994 Estimates) 
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Table 14-2 
European Military and Civil Aerospace Semiconductor Consumption by Region/Country 
As a Percentage of Total European Military and Civil Aerospace Market 

County/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Europe 

Total 

1988 

8.1% 

29.7% 

11.5% 

11.0% 

23.8% 

8.9% 

7.0% 

100.0% 

1989 

6.4% 

36.5% 

10.4% 

9.6% 

25.3% 

5.6% 

6.2% 

100.0% 

1990 

6.5% 

37.6% 

10.4% 

8.6% 

24.8% 

5.7% 

6.4% 

100.0% 

1991 

6.6% 

35.2% 

9.6% 

8.1% 

26.9% 

6.3% 

7.2% 

100.0% 

1992 

6.8% 

31.8% 

8.6% 

11.3% 

29.3% 

7.0% 

5.3% 

100.0% 

1993 

6.7% 

31.5% 

8.1% 

12.0% 

28.0% 

6.8% 

6.9% 

100.0% 

1994 

6.1% 

28.6% 

7.9% 

13.1% 

30.4% 

6.8% 

7.2% 

100.0% 

1995 

6.1% 

28.2% 

7.5% 

13.1% 

30.5% 

6.9% 

7.6% 

100.0% 

1996 

6.4% 

25.6% 

9.2% 

12.3% 

30.8% 

8.6% 

7.1% 

100.0% 

1997 

6.2% 

26.1% 

8.3% 

13.1% 

31.1% 

7.2% 

8.0% 

100.0% 

1998 

5.5% 

30.2% 

6.5% 

11.6% 

29.3% 

9.0% 

8.0% 

100.0% 

Source: Dataquest (September 1994 Estimates) 
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tn 
> 

Table 15-1 
European Transportation Semiconductor Consumption by RegionlCountry 
(Millions of US Dollars) 

CD 
CU 

CO 
I 

CO 
.(^ 
o 
CO 

@ 
—.X 
CO 
( O 

o 
01 
f - h 
Q> 

. O 

County/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Gennany 

Rest of Europe 

Total 

1988 

7 

61 

80 

9 

45 

280 

79 

$559 

1989 

6 

83 

44 

9 

93 

327 

78 

$640 

1990 

8 

107 

55 

10 

114 

417 

101 

$812 

1991 

8 

103 

52 

9 

127 

476 

118 

$893 

1992 

10 

128 

97 

12 

97 

596 

160 

$1,100 

1993 

12 

204 

119 

15 

163 

610 

136 

$1,259 

1994 

13 

252 

156 

21 

184 

783 

130 

$1,539 

1995 

14 

283 

173 

23 

207 

881 

140 

$1,721 

1996 

13 

315 

163 

25 

213 

952 

157 

$1,837 

1997 

14 

352 

166 

28 

274 

1,020 

167 

$2,022 

1998 

16 

426 

183 

33 

330 

1,128 

177 

$2,293 

CAGR 
88>93 

12.0% 

27.5% 

8.3% 

12.0% 

29.6% 

16.9% 

11.4% 

17.6% 

CAGR 
93>98 

7.2% 

15.9% 

9.1% 

16.6% 

15.1% 

13.1% 

5.4% 

12.7% 

AGR 
93>94 

12.9% 

23.3% 

31.5% 

36.5% 

12.9% 

28.3% 

-4.3% 

22.2% 

AGR = annual growth rate 
CAGR = compound annual growth rate 
Source: Dalaquest (September 1994 Estimates) 
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Crt 
3> Table 15-2 

European Transportation Semiconductor Consumption by RegionlCountry 
As a Percentage of Total European Transportation Market 

U1 
4^ 

Crt 
CD 
4 i . 

<o 
CO 

@ 
CO 
CO 

o 
Bl 
tu 
. o 

County/Region 

Benelux 

France 

Italy 

Nordic 

UK and Ireland 

Germany 

Rest of Hurtle 

Total 

1988 

1.2% 

10.8% 

14.2% 

1.6% 

8.0% 

50.0% 

14.2% 

100.0% 

1989 

0.9% 

12.9% 

6.9% 

1.4% 

14.6% 

51.2% 

12.2% 

100.0% 

1990 

0.9% 

13.2% 

6.8% 

1.2% 

14.1% 

51.4% 

12.5% 

100.0% 

1991 

0.9% 

11.5% 

5.9% 

1.0% 

14.3% 

53.3% 

13.2% 

100.0% 

1992 

0.9% 

11.6% 

8.8% 

1.1% 

8.8% 

54.2% 

14.5% 

100.0% 

1993 

0.9% 

16.2% 

9.4% 

1.2% 

13.0% 

48.5% 

10.8% 

100.0% 

1994 

0.8% 

16.3% 

10.1% 

1.4% 

12.0% 

50.9% 

8.4% 

100.0% 

1995 

0.8% 

16.5% 

10.0% 

1.3% 

12.0% 

51.2% 

8.1% 

100.0% 

1996 

0.7% 

17.2% 

8.9% 

1.4% 

11.6% 

51.8% 

8.5% 

100.0% 

1997 

0.7% 

17.4% 

8.2% 

1.4% 

13.5% 

50.4% 

8.3% 

100.0% 

1998 

0.7% 

18.6% 

8.0% 

1.5% 

14.4% 

49.2% 

7n°/^ 

100.0% 

Source; Dataquest (September 1994 Estimates) 
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Chapter 1 
Introduction and Definitions 

Introduction 
This Market Statistics report represents our first preliminary forecast for 
European electronic systems by value, vmit volume, semiconductor con
tent and market forecast. Dataquest has selected 21 key application sys
tems that have high-volume production worldwide . These key systems 
are identified by Dataquest as being leading indicators of semiconductor 
constunption trends by end-application market segment. The data are 
derived from research by Dataquest analysts in all its four major regions: 
United States, Japan, Europe, and Asia/Pacific. 

The 21 leading indicators selected by Dataquest are as follows: 

• Electronic Data Processing: 

1. Personal computers 

2. Workstations 

3 . Rigid disk drives 

4. Optical disk drives 

5. Page (laser) printers 

6. Serial printers 

• Communications: 

7. Fax machines 

8. LAN cards 

9. Modems 

10. Answering machines 

11. Corded telephones 

12. Cordless telephones 

13. Central office (CO)/premise line cards 

14. Cellular telephones 

15. Pagers 

• Consumer: 

16. Personal/portable stereos 

17. Color televisions 

18. Videocassette recorders 

19. Camcorders 
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• Automotive: 

20. Auto Stereos 

21. Engine control units 

This report contains detailed information on Dataquest's view of Euro
pean electronic equipment production. Electronic equipment production 
is an important determinant of semiconductor market activity because 
semiconductor demand is derived, in part, from the tmderlying demand 
for the systems that use semiconductors. Therefore, the forecast of expec
ted electronics systems production is an essential component to assess
ing future semiconductor market activity. 

The data consist of tables detailing the spring 1994 electronics equipment 
production forecast. European production is estimated for the years 1992 
to 1998. Production tables contain both historical data and forecasts. In 
most tables, historical data begin with 1992 and end with 1993, while 
forecast data provide estimates for 1994 through 1998. Tables detail the 
type of production data by system appUcation market and imit of 
measure. 

i 
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Exchange Rates 
Dataquest uses an average aruiual exchange rate for each European 
country for converting revenue to US dollar values. When forecasting 
electroruc equipment production, it is important to maintain consistency 
and continuity, thus we maintain exchange rates at constant 1993 calen-
dar year. This prevents any inconsistencies in the conversion of growth 
projections and currency fluctuations. The 1993 exchange rate estimate 
uses actual average monthly exchange rates from January through Dec
ember (these data are gathered and suppHed by the Dim & Bradstreet 
Corporation). The annual rate is estimated as tlie arithmetic mean of the 
12 monthly rates. Exchange rates for 1993 are provided below for your 
reference (Table 1-1). Exchange rates for historical years are available on 
request. 

Table 1-1 
1993 Exchange Rates Table 

Austria (SchiUing) 

Belgium (Franc) 

Denmark (Krone) 

ECU 

Finland (Markka) 

France (Franc) 

Germany (Mark) 

United Kingdom (Pound) 

Greece (Drachma) 

Hong Kong (Dollar) 

Ireland (Punt) 

Italy (Lira) 

Netherlands (Gulden) 

Norway (Krone) 

Portugal (Escudo) 

Spain (Peseta) 

Sweden (Krona) 

Switzerland (Franc) 

Foreign Currency 
per US Dollar 

11.65 

34.67 

6.4901 

0.858 

5.7317 

5.6717 

1.6556 

0.6763 

229.33 

7.7235 

0.6829 

1,577.85 

1.8583 

7.1054 

161.08 

127.87 

7.8217 

1.4803 

US Dollar 
per Foreign Currency 

0.08180 

0.02778 

0.1478 

1.11647 

0.17671 

0.16930 

0.5752 

1.4917 

0.004004 

0.12945 

1.4266 

0.0005886 

0.5137 

0.1334 

0.005687 

0.007058 

0.1232 

0.6785 

Source: Dun & Bradstreet, Dataquest (August 1994) 

SAMM-EU-MS-9402 ©1994 Dataquest Europe Limited August 15,1994 



Preliminary High-Volume Electronic Equipment Unit Production Forecast and Semiconductor Analysis—Europe 

Regional Definitions 
Europe: Western Europe includes Benelux (Belgium, Netherlands, 
Luxembourg), France, Italy, Germany (including former East Ger
many), Scandinavia (Denmark, Finland, Norway, Sv^eden, and Ice-
Icuid), United Kingdom and Eire (Ireland), and Rest of Western Europe 
(Austria, Gibraltar, Greece, Liechtenstein, Malta, Monaco, Portugal, 
San Marino, Spain, Switzerland, Turkey, .Andorra and Vatican City, 
Eastern Europe) 

o Eastern Europe: includes Albania, Bulgaria, Czech Republic, Slo
vakia, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, 
Republics of former Yugoslavia, Ukraine, Belarus, Georgia, Russian 
Federation, Moldova, Armenia, Azerbaijan, Kazakhstan, 
Uzbekistan, Tajikistan, Kjnrgyzstan, Turkmenistan 

Line item Definitions 
The objective of analysing electronic systems production is to estimate 
its important impUcations for semiconductor consumption. 

The value of production is estimated as factory revenue. Dataquest 
defines factory revenue as the money exchange value of the commodity 
transaction between the original equipment manufacturer and the point 
of entiy into distribution. In the case of a direct sale that involves no 
distribution—as is the case with military systems—factory revenue is 
equal to the final user cost, net of sales taxes. For the purposes of this 
report Dataquest defines factory revenue as the derived production reve
nue from the factory value. 

The equipment production data presented here are used in conjunction 
with estimated average semiconductor content derived from electronic 
equipment teardown analysis and in some cases from other electronic 
equipment manufacturing industry sources. We have interviewed more 
than 200 leading electronics manufacturers that have given us proprie
tary information on their semiconductor procurement, their captive pro
duction, and their relationships to the equipment or divisions in which 
the devices are used. 

Data Sources 
The historical information presented in the production data has been 
consoUdated from a variety of sources, each of which focuses on a 
specific part of the market. From time to time, we conduct production 
surveys for specific t5^es of electronic equipment and the data gathered 
are also incorporated into the database. Our other sources include the 
following: 

• Dataquest's estimates of systems manufacturers end-user revenue 

• Trade association data 

• Various European Uruon and government agency statistics 
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• Japanese government and trade association (MITI, MOF, and EIAJ) 
intelligence 

• Estimates presented by knowledgeable and reliable industry 
spokespersons 

• Published product literature and prices 

• Other Dataquest research groups (including Computer Systems and 
Peripherals, Telecommtmications and Document Management) 

Unlike in Japan and the United States where government bodies supply 
regular production statistics, Europe-wide statistical programs are in 
their infancy. We believe, therefore, that the estimates presented here are 
the most reliable and meaningful generally as appUed to the components 
manufacturers. 

Forecast Methodology 

I 

Dataquest uses a variety of forecasting techniques (both qualitative and 
quantitative) that vary by technology area. Dataquest foUows a three-
Step process to forecast electronic equipment production. First, current 
and expected future worldwide and European macroeconomic con-
ditions are assessed and forecast. Dun & Bradstreet Corporation infor
mation is used to develop the macroeconomic forecasts for the world's 
major economies—the Group of Seven (G7) countries. This forecast iden
tifies trends in the economic health of the world's leading consumers 
and producers of electronic equipment. Using this forecast in conjvmc-
tion with input from other Dataquest industry sources (as identified 
earlier), Dataquest estimates the overall business climates in which the 
electronic systems market will operate. 

Second, Dataquest analyses and forecasts the significant long-range 
tiend and outiook in the various electronic system research groups 
(within Dataquest). This establishes a five-year trend growth path for 
electronic system production. 

The final step in the forecast process is to reconcile expected fluctuations 
about market trends so that the two do not inexplicably diverge. Data-
quest anticipates that in the absence of shocks to the market, market 
fluctuations converge toward a long-term trend. 

Because the time series data contained in this document comprise, in 
general, armual observations, and are sparse in terms of the number of 
observations, the data generally do not satisfy the requirements of quan
titative empirical techniques such as econometric or statistical time series 
models. Therefore, in most cases, we have used judgmental models (that 
is, intuitive judgments, expert opinions, and subjective probabilities) or 
technological models (that is, curve fitting and the use of analogous 
data). 
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Chapter 2 
Electronic Data Processing 

Table 2-1 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Electronic Data Processing—PCs 

PCs 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content* ($) 

Semiconductor TAM ($M) 

1992 

7,712 

1,275 

9,835 

274 

2,114 

1993 

10,200 

1,203 

12,274 

305 

3,111 

1994 

12,250 

1,169 

14,318 

350 

4,288 

1995 

13,645 

1,262 

17,226 

450 

6,140 

1996 

14,830 

1,143 

16,952 

450 

6,674 

1997 

16,800 

1,081 

18,168 

470 

7,896 

1998 

18,150 

1,084 

19,680 

470 

8,531 

CAGR 
1993-98 

12.2% 

-2 .1% 

9.9% 

9.0% 

22.4% 
* Includes graphics, SIO/PIO, storage adapters and memory SIMMs 
Source: Dataquest (August 1994 Estimates) 

Figure 2-la 
1994 European Unit PC Production as Percentage 
of Worldwide Unit PC Production Forecast 

European Unit 

Production 
27% 

Rest of Worldwide 
Unit Production 

73% 

Figure 2-lb 
1994 European PC Semiconductor Consumption 
as Percentage of Worldwide PC Semiconductor 
Consumption 

European 

Consumpt ion ($M) 

14% 

Source: Dataquest (August 1994 Estimates) 

Rest Of Worldwide 
Consumption {$M) 

86% 
Source: Dataquest (August 1994 Estimates) 
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Table 2-2 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Electronic Data Processing—Workstations 

Workstations 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Senuconductor TAM ($M) 

1992 

163 

11,245 

1,833 

1,276 

208 

1993 

183 

9,590 

1,755 

1,245 

228 

1994 

211 

9,313 

1,965 

1,233 

260 

1995 

245 

8,592 

2,105 

1,226 

300 

1996 

289 

8,000 

2,312 

1,218 

352 

1997 

346 

7,997 

2,767 

1,210 

419 

1998 

387 

8,385 

3,245 

1,200 

464 

CAGR 
1993-98 

16.2% 

-2.7% 

13.1% 

-0.7% 

15.3% 

Souix:e: Dataquest (August 1994 Estimates) 

Figure 2-2a 
1994 European Unit Workstation Production as 
Percentage of Worldwide Unit Workstation 
Production Forecast 

European Unit 
Production 

30% 

Rest of Worldwide 
Unit Production 

70% 

Figure 2-2b 
1994 European Workstation Semiconductor 
Consumption as Percentage of Worldwide 
Workstation Semiconductor Consumption 

European 
Consumption {$M) 

19% 

SouÎ ce: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

8 1 % 
Source: Dataquest (August 1994 Estimates) 
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Electronic Data Processing 

Table 2-3 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Electronic Data Processing—Rigid Disk Drives 

Rigid Disk Drives 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

1,131 

1,106 

1,251 

110 

124 

1993 

1,210 

1,360 

1,645 

120 

145 

1994 

1,358 

1,485 

2,017 

135 

183 

1995 

1,494 

1,524 

2,277 

140 

209 

1996 

1,735 

1,311 

2,275 

135 

234 

1997 

2,009 

1,255 

2,522 

130 

261 

1998 

2,210 

1,239 

2,738 

125 

276 

CAGR 
1993-98 

12.8% 

-1.8% 

10.7% 

0.8% 

13.7% 

Source: Dataquest (August 1994 Estimates) 

Figure 2-3a 
1994 European Unit Rigid Disk Drive Production 
as Percentage of Worldwide Unit Rigid Disk 
Drive Production Forecast 

European Unit 
Production 

2% 

Rest of Worldwide 
Unit Production 

98% 

Figure 2-3b 
1994 European Rigid Disk Drive Semiconductor 
Consumption as Percentage of Worldwide 
Rigid Disk Drive Semiconductor Consumption 

European 
Consumption ($M) 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($I\^) 

92% 
Source: Dataquest (August 1994 Estimates) 

SAI\llM-EU-MS-9402 ©1994 Dataquest Europe Limited August 15,1994 



10 Preliminary High-Volume Electronic Equipment Unit Production Forecast and Semiconductor Analysis—Europe 

Table 2-4 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Electronic Data Processing—Optical Disk Drives 

Optical Disk Drives 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

23 

565 

13 

120 

3 

1993 

66 

379 

25 

110 

7 

1994 

111 

360 

40 

100 

11 

1995 

209 

287 

60 

95 

20 

1996 

269 

242 

65 

90 

24 

1997 

391 

210 

82 

85 

33 

1998 

481 

195 

94 

80 

38 

CAGR 
1993-98 

48.8% 

-12.4% 

30.3% 

-6.2% 

39.6% 

Source: Dataquest (August 1994 Estimates) 

Figure 2-4a Figure 2-4b 
1994 European Unit Optical Disk Drive Production 1994 European Optical Disk Drive Semiconductor 
as Percentage of Worldwide Unit Optical Disk Consumption as Percentage of Worldwide 
Drive Production Forecast Optical Disk Drive Semiconductor Consumption 

European Unit 
Production 

1% 

Rest of Worldwide 
Unit Production 

99% 

European 
Consumption ($M) 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($1^) 

98% 
Source: Dataquest (August 1994 Estimates) 
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Table 2-5 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Electronic Data Processing—Page (Laser) Printers 

Page (Laser) Printers 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

630 

1,075 

677 

135 

85 

1993 

755 

1,100 

831 

148 

112 

1994 

906 

1,110 

1,006 

148 

134 

1995 

1,087 

1,120 

1,217 

149 

162 

1996 

1,251 

1,100 

1,376 

150 

188 

1997 

1,376 

1,000 

1,376 

136 

187 

1998 

1,486 

900 

1,337 

120 

178 

CAGR 
1993-98 

14.5% 

-3.9% 

10.0% 

-4.1% 

9.8% 

Source: Dataquest (August 1994 Estimates) 

Figure 2-5a 
1994 European Unit Page Printer Production as 
Percentage of Worldwide Unit Page Printer 
Production Forecast 

European Unit 
Production 

13% 

Rest of Worldwide 
Unit Production 

87% 

Figure 2-5b 
1994 European Page Printer Semiconductor 
Consumption as Percentage of Worldwide Page 
Printer Semiconductor Consumption 

European 
Consumption ($M) 

13% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

87% 
Source: Dataquest (August 1994 Estimates) 

SAMM-EU-MS-9402 ©1994 Dataquest Europe Limited August 15,1994 



12 Preliminary High-Volume Electronic Equipment Unit Production Forecast and Semiconductor Analysis—Europe 

Table 2-6 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Electronic Data Processing—Serial Printers 

Serial Printeirs 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

3,651 

320 

1,168 

25 

91 

1993 

3,501 

315 

1,103 

26 

91 

1994 

3,038 

305 

927 

17 

82 

1995 

3,013 

329 

991 

29 

87 

1996 

3,461 

285 

986 

31 

107 

1997 

4,420 

275 

1,216 

31 

137 

1998 

6,268 

270 

1,692 

30 

188 

CAGR 
1993-98 

12.4% 

-3.0% 

8.9% 

2.9% 

15.6% 

Source: Dataquest (August 1994 Estimates) 

Figure 2-6a 
1994 European Unit Serial Printer Production as 
Percentage of Worldwide Unit Serial Printer 
Production Forecast 

European Unit 
Production 

13% 

Rest of Worldwide 
Unit Production 

87% 

Figure 2-6b 
1994 European Serial Printer Semiconductor 
Consumption as Percentage of Worldwide Serial 
Printer Semiconductor Consumption 

European 
Consumption (%M) 

13% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

87% 
Source: Dataquest (August 1994 Estimates) 
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Chapter 3 
Communications 

Table 3-1 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—Fax Machines 

Fax Machines 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

120 

867 

104 

95 

11 

1993 

140 

855 

120 

93 

13 

1994 

160 

840 

134 

92 

15 

1995 

168 

850 

143 

88 

15 

1996 

172 

840 

145 

84 

14 

1997 

172 

800 

138 

80 

14 

1998 

172 

780 

134 

76 

13 

CAGR 
1993-98 

4.2% 

-1.8% 

2.3% 

-4.0% 

0.1% 

Source: Dataquest (August 1994 Estimates) 

Figure 3-la 
1994 European Unit Fax Machine Production as 
Percentage of Worldwide Unit Fax Machine 
Production Forecast 

European Unit 
Production 

3% 

Rest of Worldwide 
Unit Production 

97% 

Figure 3-lb 
1994 European Fax Machine Semiconductor 
Consumption as Percentage of Worldvvide Fax 
Machine Semiconductor Consumption 

European 
Consumption ($M) 

3% 
^!ss:^^' 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

97% 
Source: Dataquest (August 1994 Estimates) 

13 
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Table 3-2 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—LAN Cards 

LAN Cards 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

1,400 

253 

354 

26 

37 

1993 

2,200 

219 

482 

21 

47 

1994 

2,845 

193 

548 

18 

51 

1995 

3,549 

172 

611 

16 

56 

1996 

4,341 

163 

708 

15 

64 

1997 

4,884 

155 

758 

15 

73 

1998 

5,496 

149 

821 

16 

88 

CAGR 
1993-98 

20.1% 

-7.4% 

11.2% 

-5.6% 

13.4% 

Source: Dataquest (August 1994 Estimates) 

Figure 3-2a 
1994 European Unit LAN Card Production as 
Percentage of Worldwide Unit LAN Card 
Production Forecast 

European Unit 
Production 

17% 

Rest of Worldwide 
Unit Production 

83% 

Figure 3-2b 
1994 European LAN Card Semiconductor 
Consumption as Percentage of Worldwide LAN 
Card Semiconductor Consumption 

European 
Consumption ($1^) 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

9 1 % 
Source: Dataquest (August 1994 Estimates) 
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Table 3-3 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—Modems 

Modems* 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content* ($) 

Semiconductor TAM ($M) 

1992 

934 

512 

478 

87 

81 

1993 

985 

555 

547 

89 

88 

1994 

1,090 

555 

605 

86 

94 

1995 

1,145 

541 

620 

83 

95 

1996 

1,157 

525 

608 

80 

92 

1997 

1,124 

512 

576 

76 

85 

1998 

1,092 

505 

552 

73 

79 

CAGR 
1993-98 

2.1% 

-1.9% 

0.2% 

-4.0% 

-2.0% 

* Extemal and Intemal, data and fax 
Source: Dataquest (August 1994 Estimates) 

Figure 3-3a 
1994 European Unit Modem Production as 
Percentage of Worldwide Unit Modem 
Production Forecast 

European Unit 

Production 
14% 

Rest of Worldwide 

Unit Production 

86% 

Figure 3-3b 
1994 European Modem Semiconductor 
Consumption as Percentage of Worldwide 
Modem Semiconductor Consumption 

European 
Consumption ($M) 

28% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

72% 
Source: Dataquest (August 1994 Estimates) 
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Table 3-4 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—Answering Machines 

Answering Machines 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

83 

112 

9 

8 

1 

1993 

95 

111 

11 

8 

1 

1994 

110 

110 

12 

8 

1 

1995 

212 

109 

23 

8 

2 

1996 

243 

108 

26 

9 

2 

1997 

268 

107 

29 

9 

2 

1998 

295 

106 

31 

9 

3 

CAGR 
1993-98 

25.4% 

-0.8% 

24.4% 

1.7% 

27.6% 

Source: Dataquest (August 1994 Estimates) 

Figure 3-4a 
1994 European Unit Answering Machine 
Production as Percentage of Worldwide Unit 
Answering Machine Production Foiecast 

European Unit 
Production 

<1% 

Rest of Worldwide 
Unit Production 

>99% 

Figure 3-4b 
1994 European Answering Machine 
Semiconductor Consumption as Percentage of 
Worldwide Answering Machine Semiconductor 
Consumption 

European 
Consumption ($M) 

<1% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

>99% 
Source: Dataquest (August 1994 Estimates) 
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Table 3-5 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—Corded Telephones 

Corded Telephones 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Sertuconductor Content ($) 

Semiconductor TAM ($M) 

1992 

22,200 

31 

699 

6 

129 

1993 

22,000 

33 

725 

6 

133 

1994 

22,000 

33 

721 

6 

139 

1995 

22,100 

33 

728 

7 

145 

1996 

21,700 

33 

708 

6 

138 

1997 

21,720 

32 

687 

7 

143 

1998 

21,790 

32 

687 

7 

148 

CAGR 
1993-98 

-0.2% 

-0.9% 

-1.1% 

2.4% 

2.2% 

Source: Dataquest (August 1994 Estimates) 

Figure 3-5a 
1994 European Unit Corded Telephone Production 
as Percentage of Worldwide Unit Corded 
Telephone Production Forecast 

European Unit 
Production 

23% 

Rest of Worldwide 
Unit Production 

77% 

Figure 3-5b 
1994 European Corded Telephone Semiconductor 
Consumption as Percentage of Worldvvide Corded 
Telephone Semiconductor Consumption 

European 
Consumption ($M) 

34% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

66% 

Source: Dataquest (August 1994 Estimates) 
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Table 3-6 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—Cordless Telephones 

Cordless Telephones 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

1,765 

125 

220 

16 

29 

1993 

2,150 

121 

260 

18 

38 

1994 

2,810 

116 

327 

17 

48 

1995 

3,365 

110 

370 

19 

64 

1996 

3,970 

103 

407 

18 

71 

1997 

4,800 

99 

477 

19 

93 

1998 

5,964 

88 

523 

21 

125 

CAGR 
1993-98 

22.6% 

-6.2% 

15.0% 

3.5% 

26.9% 

Source: Dataquest (August 1994 Estimates) 

Figure 3-6a 
1994 European Unit Cordless Telephone 
Production as Percentage of Worldwide Unit 
Cordless Telephone Production Forecast 

European Unit 
Production 

8% 

Figure 3-6b 
1994 European Cordless Telephone 
Semiconductor Consumption as Percentage of 
Worldwide Cordless Telephone Semiconductor 
Consumption 

European 
Consumption ($M) 

Rest of Worldwide 
Unit Production 

92% 
Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

91% 
Source: Dataquest (August 1994 Estlinates) 
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Table 3-7 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—COlPremise Line Cards 

COlPremise Line Cards 

Units (K) [Lines] 

Factory ASP ($) [per Line] 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

40,240 

122 

4,908 

15 

604 

1993 

39,040 

118 

4,610 

15 

586 

1994 

39,430 

113 

4,450 

15 

591 

1995 

40,260 

108 

4,333 

14 

564 

1996 

40,880 

102 

4,184 

14 

572 

1997 

41,290 

97 

4,009 

14 

578 

1998 

41,630 

92 

3,823 

13 

541 

CAGR 
1993-98 

1.3% 

-4.9% 

-3.7% 

-2.3% 

-1.1% 

Source: Dataquest (August 1994 Estimates) 

Figure 3-7a 
1994 European Unit COlPremise Line Card 
Production as Percentage of Worldwide Unit 
COlPremise Line Card Production Forecast 

EuI^pean Unit 
Production 

48% 

Rest of Worldwide 
Unit Production 

52% 

Figure 3-7b 
1994 European COlPremise Line Card 
Semiconductor Consumption as Percentage of 
Worldwide COlPremise Line Card Semiconductor 
Consumption 

Rest of Worldwide 
Consumption ($M) 

49% 

European 
Consumption ($M) 

51% 
Source: Dataquest (August 1994 Estimates) Source: Dataquest (August 1994 Estimates) 
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Table 3-8 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—Cellular Telephones 

Cellular Telephones 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

2,260 

261 

590 

101 

228 

1993 

4,090 

330 

1,350 

110 

450 

1994 

4,510 

287 

1,296 

114 

514 

1995 

5,700 

275 

1,570 

99 

564 

1996 

7,390 

278 

2,055 

88 

650 

1997 

9,610 

277 

2,660 

75 

721 

1998 

11,080 

258 

2,860 

64 

709 

CAGR 
1993-98 

22.1% 

-4.8% 

16.2% 

-10.3% 

9.5% 

Source: Dataquest (August 1994 Estimates) 

Figure 3-8a Figure 3-8b 
1994 European Unit Cellular Telephone Production 1994 European Cellular Telephone Semiconductor 
as Percentage of Worldwide Unit Cellular Consumption as Percentage of Worldwide 
Telephone Production Forecast Cellular Telephone Semiconductor Consumption 

European Unit 
Production 

32% 

Rest of Worldwide 
Consumption ($M) 

59% 

Rest of Worldwide 
Unit Produlotion 

68% 

European 
Consumption ($M) 

41% 
Source: Dataquest (August 1994 Estimates) Source: Dataquest (August 1994 Estimates) 

i 
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Table 3-9 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Communications—Pagers 

Pageis 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

370 

40 

15 

10 

4 

1993 

450 

37 

17 

10 

5 

1994 

537 

35 

19 

9 

5 

1995 

640 

33 

21 

9 

6 

1996 

805 

30 

24 

8 

6 

1997 

1,085 

30 

33 

8 

9 

1998 

940 

29 

17 

8 

7 

CAGR 
1993-98 

15.9% 

-5.1% 

10.0% 

-5.6% 

9.4% 

SouIx^: Oataquest (August 1994 Estimates) 

Figure 3-9a 
1994 European Unit Pager Production as 
Percentage of Worldwide Unit Pager Production 
Forecast 

European Unit 
Production 

Rest of Worldwide 
Unit Production 

98% 

Figure 3-9b 
1994 European Pager Semiconductor 
Consumption as Percentage of Worldwide Pager 
Semiconductor Consumption 

European 
Consumption ($M) 

Rest of Worldwide 
Consumption ($M) 

98% 
Source: Dataquest (August 1994 Estimates) Souî ce: Dataquest (August 1994 Estimates) 

SAMM-EU-MS-9402 ©1994 Dataquest Europe Limited August 15,1994 



Chapter 4 
Consumer 

Table 4-1 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Consumer—PersonalIPortable Stereos 

Personal/Portable Stereos 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

15,303 

22 

340 

11 

168 

1993 

15,333 

21 

321 

11 

169 

1994 

15,366 

21 

317 

12 

184 

1995 

15,383 

21 

316 

12 

188 

1996 

15,400 

21 

319 

12 

191 

1997 

15,396 

21 

319 

13 

192 

1998 

15,398 

21 

323 

13 

194 

CAGR 
1993-98 

0.1% 

0.0% 

0.1% 

2.8% 

2.8% 

Source: Dataquest (August 1994 Estimates) 

Figure 4-la 
1994 European Unit PersonalIPortable Stereo 
Production as Percentage of Worldwide Unit 
PersonalIPortable Stereo Production Forecast 

European Unit 
Production 

13% 

Rest of Worldwide 
Unit Production 

87% 

Figure 4-lb 
1994 European PersonalIPortable Stereo 
Semiconductor Consumption as Percentage of 
Worldwide PersonalIPortable Stereo 
Semiconductor Consumption 

European 
Consumption ($I^) 

20% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

80% 
Source: Dataquest (August 1994 Estimates) 
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Table 4-2 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Consumer—Color TVs 

Color TVs 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

18,496 

168 

3,111 

44 

820 

1993 

19,550 

163 

3,187 

44 

867 

1994 

19,670 

183 

3,604 

43 

843 

1995 

20,000 

190 

3,809 

42 

850 

1996 

20,000 

202 

4,037 

44 

873 

1997 

21,000 

203 

4,265 

44 

928 

1998 

21,000 

215 

4,515 

48 

1,006 

CAGR 
1993-98 

1.4% 

5.7% 

7.2% 

1.5% 

3.0% 

Source: Dataquest (August 1994 Estimates) 

Figure 4-2a 
1994 European Unit Color TV Production as 
Percentage of Worldwide Unit Color TV 
Production Forecast 

European Unit 
Production 

Figure 4-2b 
1994 European Color TV Semiconductor 
Consumption as Percentage of Worldwide Color 
TV Semiconductor Consumption 

European 
Consumption ($M) 

24% 

Rest of Worldwide 
Unit Production 

82% 
Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

76% 
Source: Dataquest (August 1994 Estimates) 
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Table 4-3 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Consumer—VCRs 

VCRs 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

6,258 

155 

968 

48 

300 

1993 

6,257 

174 

1,090 

48 

302 

1994 

6,257 

186 

1,161 

48 

301 

1995 

6,300 

191 

1,205 

49 

306 

1996 

6,400 

207 

1,327 

49 

316 

1997 

6,500 

214 

1,390 

50 

326 

1998 

7,000 

206 

1,443 

49 

345 

CAGR 
1993-98 

2.3% 

3.4% 

5.8% 

0.4% 

2.7% 

Source: Dataquest (August 1994 Estimates) 

Figure 4-3a 
1994 European Unit VCR Production as Percentage 
of Worldwide Unit VCR Production Forecast 

European Unit 
Production 

1 1 % 

Rest of Worldwide 
Unit Production 

89% 

Figure 4-3b 
1994 European VCR Semiconductor Consumption 
as Percentage of Worldwide VCR Semiconductor 
Consumption 

European 
Consumption ($M) 

13% 

Source: Dataquest (August 1994 EstlrTiates) 

Rest of Worldwide 
Consumption ($M) 

87% 
Source: Dataquest (August 1994 Estimates) 
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Table 4-4 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Consumer—Camcorders 

Camcorders 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 
Semiconductor TAM ($M) 

1992 

600 

620 

372 

101 

61 

1993 

900 

407 

366 

96 

87 

1994 

1,000 

372 

372 

91 

91 

1995 

1,200 

302 

362 

90 

107 

1996 

1,500 

237 

356 

89 

133 

1997 

1,750 

219 

383 

88 

154 

1998 

2,000 

212 

424 

86 

173 

CAGR 
1993-98 

17.3% 

-12.2% 

3.0% 

-2.1% 

14.8% 

Source: Dataquest (August 1994 Estlnnates) 

Figure 4-4a 
1994 European Unit Camcorder Production as 
Percentage of Worldwide Unit Camcorder 
Production Forecast 

European Unit 
Production 

1 1 % 

Figure 4-4b 
1994 European Camcorder Semiconductor 
Consumption as Percentage of Worldwide 
Camcorder Semiconductor Consumption 

European 
Consumption {$M) 

Rest of Worldwide 
Unit Production 

8 9 % 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

93% 
Source: Dataquest (August 1994 Estimates) 

i 
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Chapter 5 
Automotive 

Table 5-1 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Automotive—Auto Stereos (All) 

Auto Stereos (AH) 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

10,750 

56 

602 

14 

155 

1993 

11,500 

56 

648 

14 

161 

1994 

12,000 

58 

700 

14 

162 

1995 

12,250 

60 

735 

14 

165 

1996 

12,500 

62 

771 

14 

170 

1997 

12,400 

65 

805 

14 

171 

1998 

12,600 

67 

843 

14 

176 

CAGR 
1993-98 

1.8% 

3.5% 

5.4% 

0.0% 

1.8% 

Source: Dataquest (August 1994 Estimates) 

Figure 5-la 
1994 European Unit Auto Stereo Production as 
Percentage of Worldwide Unit Auto Stereo 
Production Forecast 

European Unit 
Production 

21% 

Rest of Worldwide 
Unit Production 

79% 

Figure 5-lb 
1994 European Auto Stereo Semiconductor 
Consumption as Percentage of Worldwide 
Auto Stereo Semiconductor Consumption 

European 
Consumption ($M) 

16% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($l\^) 

84% 
Source: Dataquest (August 1994 Estimates) 
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Table 5-2 
High-Volume Electronic Equipment Production 
Region: Europe 
Category: Automotive—Engine Control Units 

Engine Control Units 

Units (K) 

Factory ASP ($) 

Factory Revenue ($M) 

Semiconductor Content ($) 

Semiconductor TAM ($M) 

1992 

7,550 

132 

1,000 

35 

264 

1993 

10,000 

150 

1,500 

30 

300 

1994 

12,000 

158 

1,900 

29 

348 

1995 

12,500 

160 

1,995 

28 

350 

1996 

13,000 

162 

2,100 

28 

364 

1997 

13,500 

163 

2,200 

27 

365 

1998 

14,000 

164 

2,300 

27 

378 

CAGR 
1993-98 

7.0% 

1.8% 

8.9% 

-2.1% 

4.7% 

Source: Dataquest (August 1994 Estimates) 

Figure 5-2a 
1994 European Unit Engine Control Unit 
Production as Percentage of Worldwide Unit 
Engine Control Unit Production Forecast 

European Unit 
Production 

33% 

Rest of Worldwide 
Unit Production 

67% 

Figure 5-2b 
1994 European Engine Control Unit 
Seniiconductor Consumption as Percentage of 
Worldvvide Engine Control Unit Semiconductor 
Consumption 

European 
Consumption ($M) 

21% 

Source: Dataquest (August 1994 Estimates) 

Rest of Worldwide 
Consumption ($M) 

79% 
Source: Dataquest (August 1994 Estimates) 

i 
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Chapter 1 
European Equipment Production 

Introduction 
This Market Trends report provides an overview of European equipment 
production, and identifies the market trends that influence this pro
duction, with coirunent on its importance to the serruconductor industry. 
The report covers five key areas in the following chapters: 

• Firstly, chapter 1 provides an overview of European equipment pro
duction in relationship to worldwide equipment production. 

• Chapter 2 analyses the surge in growth of the European electronic 
data processing (EDP) market and production and how it has become 
the dominant driver of the European semiconductor market. 

• Chapter 3 outlines the importance of the commtmications sector with 
Europe as a major production region and its companies' continued 
domination of the worldwide market. 

• Chapter 4 provides an overview of the European consumer electronics 
market and the current importance of TV on semiconductor demand . 

• Lastly, chapter 5 on transportation reviews one of the fastest-growing 
equipment production segments of all. Europe, already the world 
region with the largest car imit production, wiU provide an ever-
increasing market opportunity for serruconductor vendors. 

Forecast Assumptions 

I 

European equipment production is set to grow from a 1993 total of 
$157 bilHon to $198 biUion in 1998, a compound annual growth rate 
(CAGR) of 4.7 percent. Figure 1-1 show the relative sizes of eqiupment 
production value in each of the world's regions. Europe's 25 percent 
share of world equipment production has remained fairly constant since 
1988 and is forecast to continue at just below 25 percent out to 1998. 

Regional Trends 
This analysis of European electronic equipment production trends is 
performed against a background of increased economic optimism in 
the region. While Germany continues to struggle under the burden 
of unification, other national economies are showing signs of 
growth. Recovery in France, the United Kingdom, Italy and other 
covmtries is in turn aiding German recovery. The growth rates fore
cast for the major European countries are as follows: 

• Germany's real gross domestic product (GDP) is forecast to grow 
1.0 percent in 1994, reversing a 1.4 percent contraction in 1993, 
and to accelerate to 1.9 percent in 1995. European businesses gen
erally have higher expectations for improvements in higher sales, 
profit and selling prices. 
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Figure 1-1 
Worldwide 1993 Electronic Equipment Production by Region 

North America 

Miirmmn:.,»T-rm,r,.n». ^O"'" 

Asia/Pacific-BOW 
18% 

Europe 
25% MJ^MMP*^ Japan 

27% 

1993 Production 
$637.6 Billion 

Source: Dataquest (June1994 Estimates) 

• The United Kingdom's real GDP is forecast to grow 2.5 percent in 
1994, up from 1.9 percent in 1993, and to accelerate to 2.7 percent 
in 1995. 

• France's GDP is forecast to grow 1.0 percent in 1994, reversing a 
0.8 percent contraction in 1993, and to accelerate to 2.3 percent in 
1995. 

• Italy's real GDP is forecast to grow 1.6 percent in 1994, reversing 
a 0.4 percent contraction in 1993, and to accelerate to 2.4 percent 
in 1995. 

Application Trends 
Figure 1-2 shows the relative sizes of the application sectors in 
Europe. The primary assumptions used in this forecast of equipment 
production are as foUows: 

• Electronic Data Processing 

a The PC production boom will continue, assisted by the devel
opment of new Central and Eastern European markets. Larger 
computer systems production will retard overall market growth. 
Smart card production will increase sharply, Europe remairung 
the world leader for production. 

• Although EDP continues to dominate the European equipment 
market production outlook. Figure 1-3 illustrates that Europe's 
production now accovmts for 21 percent of the worldwide pro
duction of EDP equipment for 1993, a fall of 2 percent since 
1989. This trend is set to continue for the forecast period, and 
by 1998 Europe's share will have fallen to 20 percent. The 
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Figure 1-2 
European 1993 Electronic Equipment Production by Application 
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Asia/Pacific-Rest of World (ROW) share will increase at the 
expense of all regions, increasing its share to 36 percent by 
1998. There are areas of strength within the European EDP 
equipment production, however, including personal computers, 
workstations, smart cards and some storage devices. 

• Communications 

o There will be very strong growth in demand for cellular hand
sets and infrastructure. Europe will also benefit from production 
of GSM cellular equipment for export markets, particularly the 
Middle East and Asia. Commxinications production wiU also 
benefit from the expansion of cable and satellite services 
because of the introduction of digital services, although this will 
occur toward the end of the forecast period. Public telecom
munications equipment will continue to grow steadily, but the 
equipment production value will continue to be impacted by 
price erosion as the market is further liberaUzed. 

o Europe's continued domination of the world's communications 
equipment production, as shown in Figure 1-4, wiU continue 
until the end of the forecast period, 1998. This domination 
affirms Europe as the world's center of excellence for telecom-
munications. The telecoms sector provides equipment makers 
with sigruficant export revenue, derived primarily from the 
Asia/Pacific-ROW region. This export success is the result of 
long-term high levels of investment in R&D, producing world-
beating solutions in public telecoms and, more recently, mobile 
communications. However, due to the growth in demand for 
telecommunications infrastructure in these regions, there is a 

Figure 1-4 
Worldwide 1993 Communications Equipment Production by Region 
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trend to establish joint ventures and subsidiaries in countries 
which have major expansion programs. This trend towards more 
local production by European companies may affect future pro
duction levels. 

• Consumer 

o To date, most European consumer electronics production has 
been bulky equipment that has been expensive to transport, 
euid premium-tariff-attracting products: white goods and brown 
goods (mainly video). Shifts in production locations are occur
ring, however. TV and VCR production in Europe has shifted 
into and outside of Europe with, for example, Thomson moving 
substantial amounts of TV and VCR production out of the 
United Kingdom and Germany to its plants in Singapore. Con
versely, additional investment by Samsung, Sony and Matsushita 
in Europe has occurred. Overall, TV production is fairly con
stant while VCR production is more volatile. 

o Figure 1-5 shows that Europe's consumer electronics industry is 
the third-largest region by value worldwide and is forecast to 
contract in size relative to other regions by 1998. Dataquest 
believes that world consumer electronic manufacturing is cur
rently donunated by Japanese manufacturing. Dataquest 
forecasts that the low-cost manufacturing base of emerging 
developing covmtries in Asia/Pacific and other ROW regions 
will attract investment and manufacturing capacity for consumer 
electronic equipment. By 1998, we forecast that the Asia/Pacific-
ROW region will account for the largest proportion of all con
sumer electronic equipment production worldwide . Although the 

Figure 1-5 
Worldwide 1993 Consumer Equipment Production by Region 
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markets for consumer electronics goods are forecast to flourish 
in the entire European continent, most of the growth is expec-
ted to come from Eastern European cotmtries. The requirements 
of many of these covmtries are expected to be satisfied by pro
duction from the Asia/Pacific countries. 

• Automotive/Transportation 

o In the automotive segment, powertrain electronics is now 
maturing in Europe, with engine control modules installed in 
locally produced cars at a level of nearly 100 percent, fuelled 
by emission legislation. Production is also being boosted by 
high-end in-car entertainment systems. Automotive safety elec
tronics makes further penetration, with more growth anticipated 
for passenger-side airbags and antilock braking systems (ABS). 
Car security systems (for example immobiHzers, car tracking 
systems and alarms) are also an area of significant growth. 

o Figure 1-6 shows the 1993 total worldwide transportation 
(automotive) electronic equipment production, with Europe rep-
resenting 33 percent of this worldwide production. Europe 
remains the largest car manufacturing region worldwide, 
accounting for an estinnated 40 percent of world car production. 
By 1998, European transportation equipment production is fore-
cast to reach $13.1 biUion, accounting for 34 percent of world
wide production. Most of the decline in Europe's contribution 
to world production is attributable to the developing industries 
in Korea, Taiwan and other parts of the Far East. Japan is the 
next-largest electronic equipment producer for transportation 
applications. 

Figure 1-6 
Worldwide 1993 Transportation Equipment Production by Region 
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Chapter 2 
Semiconductor Demand in tlie European EDP Marlcet 

Market Overview 

Semiconductor Demand Overview 
Dataquest estimates that the 1993 market for semiconductors in EDP 
equipment in Europe was worth $5.9 biUion. Figure 2-1 illustrates 
tlus semiconductor consumption by segment within EDP. As expec
ted, computer systems make up the bulk of the demand, being 
77 percent of the overall EDP semiconductor consumption and 
29 percent of the total semiconductor consumption in Europe. 

Figure 2-2 shows the CAGR forecast for semiconductor consumption 
between 1993 and 1998. Again, the growth is dominated by the 
computer systems segment, which will grow with a CAGR of 
16 percent to reach $9.5 billion by 1998. Of the other segments, 
dedicated systems will grow strongly as well (16 percent for the 
forecast period), powered by increases in printer and copier pro
duction, and the expected high growth and semiconductor consump
tion by the smart card industry. The worldwide smart card market 
will grow from 300 million cards in 1993 to more than 2 billion 
cards in 1998, powering demand for nonvolatile memory and 
microcontrollers. 

Figure 2-1 
European 1993 Electronic Data Processing Semiconductor 
Consumption by Segment 
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Figure 2-2 
European Electronic Data Processing Semiconductor Consumption 
by Segment—Forecast CAGR 1993-1998 
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Table 2-1 illustrates the top 10 companies' sales of computer systems 
in Europe in 1993. Of the top 10, 7 are of North American origin, 
and only 2 are European companies, with ICL mostly owned by 
Fujitsu of Japan, rrhe continuing importance of the US companies is 
especially evident in the European market. Many North American 
multinational companies have situated production plants in Europe, 
and provide large semiconductor demand for seirdconductor sup-
pUers in Europe. However, in order to be successful in shipping 
semiconductors to these companies in Europe, the design-in of semi
conductors is in the region of origin of the company. In the EDP 
segment, it is therefore vital to have a strong presence in the US 
market in order to obtain these crucial design-ins. 

European Electronic Data Processing Production Overview 
Figure 2-3 illustrates the outlook for effective European EDP equip
ment production for 1993, 1994 and 1998. EDP equipment pro
duction is worth more than $42 billion in 1994, almost 27 percent of 
the total Equipment production in Europe. The EDP segment wiU 
hold this percentage throughout the forecast period, reaching almost 
$51 bnUon in 1998. PC production, which represents 34 percent of 
effective European EDP production in 1994, will grow to 39 percent 
by 1998 to become the largest subsegment, surpassing computer sys-
tems (mainframes, minicomputers, and so on). The long-term CAGRs 
are illustrated in Figure 2-4. Even though PCs will become the 
largest subsegment, smart cards will show the highest CAGR from 
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Table 2-1 
Top 10 Companies' Revenue from Computer Systems in Europe 
1993 (Millions of Dollars) 

Company 

IBM 

Siemens Nixdorf 

Hewlett-Paclcard 

Digital 

Sun Microsystems 

BuU 

ICL 

Unisys 

Comparex 

Amdalil 

Revenue 

7,326 

1,976 

1,732 

1,617 

1,199 

1,120 

770 

720 

687 

566 

Source: Dataquest (June 1994 Estimates) 

Figure 2-3 
European Effective Electronic Data Processing Production, 1993, 
1994 and 1998 
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Figure 2-4 
European Electronic Data Processing Production by Product Type— 
Forecast CAGR 1993-1998 
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1993 to 1998. Europe is the world's largest production region for 
chip cards for all appUcations, and this wiU continue for the forecast 
period. 

Computer Systems Marlcet Overview 
The long-term CAGR outlook for production of computer systems in 
Europe shows a small decline of 1 percent for the forecast period. 
Although downsizing of systems has been a recent trend, there are 
a number of factors that are diminishing the need for corporations 
to reduce their dependence on larger computer systems, and this 
will ripple through to the production industry in Europe. 

PC Market Overview 
Between 1993 and 1998, the production of PCs in Europe will grow 
v^th a CAGR of 10 percent, almost double the average growth for 
the EDP segn\ent. Continued investment by US multinational PC 
producers and European indigenous companies wiU result in larger 
production levels, especially among the major companies. 

The European PC market continued its growth in 1993 to reach 
10.32 million units shipped in Western Europe (9.49 million in 1992), 
8.7 percent over the previous year. However, in revenue terms the 
market has contracted by 8.8 percent to $20.27 billion ($22.23 bilUon 
in 1992), despite the shift to high-end processors and more base 
memory. This demonstrates the intense price competition that has 
been raging between vendors in not only the European but also the 
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worldwide PC market since mid-1992. This competition, combined 
with component supply problems, has meant a tough year for all 
but the largest manufacturers. 

Effective European PC production, that is, where at least memory or 
microprocessors are purchased in Europe, in 1993 showed a healthy 
32.3 percent growth to 10.2 million units iJH million in 1992), ahead 
of shipments growth of 8.7 percent. One of the reasons why pro
duction grew above sales is that European manufacturing locations 
are being used to supply the new markets of Eastern Europe, the 
Middle East and Africa; for instance, both IBM and Compaq supply 
these markets from Europe. 

Workstations Market Overview 
The forecast for production growth of workstations between 1993 
and 1998 is 13 percent, the second-largest subsegment growth. Data-
quest estimates that Europe may produce more devices than it con
sumes and become a net exporter within the forecast period. 

There are four main workstation producers in Europe—Sun 
Microsystems, IBM, Digital Equipment and Hewlett-Packard. 
Figure 2-5 illustrates the production in Europe for all the work
station producers, together with the European share of worldwide 
production. Dataquest estimates that the top four producers account 
for an estimated 83 percent of the total figure. During 1993, less 
than 60 percent of the workstations produced in Europe contained 

Figure 2-5 
European 1993 Workstation Production, Quantity and Share of 
Worldwide Production 
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locally procured semiconductors. However, there was a strong shift 
towards Europe-based workstation production during 1993, cor
responding to a 10 percent increase in semiconductor sales for this 
application. 

Office Systems iVIarJtet Overview 
The long-term CAGR for office systems is just over 2 percent. 
Although a number of companies are involved in manufacturing in 
Europe, pr idng pressure and extreme competition will keep the 
CAGR small. The main areas within this segment are printers and 
copiers. 

Printers. The electronic printer market in Europe is constantly 
changing. By the very nature of the products involved, it is vastly 
affected by its host environments. The 1980s saw major changes in 
these markets, and printers had to adapt and move with the times. 
In the past 10 years the industry has seen dot matrix printers reach 
their zenith and begin to decline, the emergence of page printers as 
a major force, and the truly spectacular effect of ink jet machines on 
the total market. The 1990s have dawned as the era of the non
impact printer. 

The success of the nonimpact technologies has not been as simple 
as their apparent market share would suggest. Many problems had 
to be overcome, especially with regard to software and compatibiUty. 
However, with nonimpact products now finally outselling dot matrix 
machines, their success is assured. 

Antidumping tariffs were introduced during the 1980s for impact 
(dot matrix) printers, and Japanese companies sited production facili
ties in Europe after this. Many of these sites now produce non
impact (laser and ink jet) printers. Printer production trends in 
Europe wiU be discussed in detail in a forthcoming Dataquest Per
spective "Printer Manufacturing in Evrrope," which will be available 
in August 1994. 

Copiers. The copier market is showing slow overall growth at this 
time. Specific areas within the total market are fuelling this growth, 
most notably the higher-featured top end of the copier ranges. Also, 
there should be growth in the digital copier market. One of the 
main attributes of the digital copier is its enhanced copy quality, 
though this would only be appreciated at the high end of the 
market. 

During the 1970s and 1980s, Japanese manufacturers managed to 
export copiers with more features at lower prices than preceding 
models available in either Europe or the United States. By the 
mid-1980s, European manufacturers decided to take action to protect 
their European business. As a result, by 1987 the European Com
mission (EC) had imposed antidumping duties, based on the Gen
eral Agreement on Tariffs and Trade (GATT), requiring that 40 per
cent of finished copiers were made of parts acquired from sources 
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within the European Union (EU). This agreement was due to expire 
in February 1992, though at this time there has been no annotmce-
ment as to any changes to the agreement. 

Cash Registers Maritet Overview 
The long-term CAGR for cash registers shows a negative outlook for 
the forecast period. True cash registers are being replaced quickly by 
more sophisticated electronic point-of-sale (EPOS) terminals, 
especially in larger retail chains. Bar code scarmers, shelf-edge label
ling and Other electroruc systems are being developed for modern 
shopping centers, and are mostly based on workstation/minicom
puter hardware solutions, with sophisticated bespoke software 
solutions. 

Input /Output Marltet Overview 
Dataquest's forecast CAGR for input/output (I/O) devices indicates 
a production increase of just 1 percent for the forecast period to 
1998. Cheap imports of keyboards will affect production levels in 
Europe. Scanners, plotters and digitizers have very small production 
levels in Europe, and Dataquest expects only a small growth in end-
customer demand for these technologies. 

Storage Marltet Overview 
Storage production in Europe will increase with a CAGR of close to 
10 percent between 1993 and 1998. There will be a continued 
increase in the capacity and reHability of smaller disks (less than 
3.5 inch), and the continued emergence of soUd-state storage, 
especially for handheld computing applications. However, rigid disk 
drives will still account for a large percentage of the market, and be 
much cheaper per megabyte. 

Smart Cards Marlcet Overview 
Smart cards and clup cards will continue their production growth in 
Europe for the forecast period, showing a production CAGR of close 
to 30 percent. The bulk of historical production of cards in Europe 
have been for telephone applications, and have been relatively 
simple. The ease of use, security and available processing power 
means that future cards will become more powerful and their appli
cations will grow. 

Health cards, with patients' histories and other vital and confidential 
information, will grow very qxiickly over the next few years in 
Europe. Every person in Germany will be receiving a card over the 
next year or so—60 milHon cards in aU. The advent of the "elec
tronic purse" is also close and, as with all financial appUcations, it 
will demand high levels of encr5^tion and security. 

Vendor Performance 
Table 2-2 shows the top 10 semiconductor suppliers to the European 
EDP segment for 1993. Dataquest has also estimated the companies' 
1992 revenue, in order to track individual company growth against 
the performance of the segment. The EDP segment had a strong 
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Table 2-2 
Top 10 Semiconductor Suppliers to EDP Segment 1992-1993 
(Millions of Dollars) 

1992 
Rank 

1 
2 
5 

3 

4 
8 

7 

9 
6 

11 

1993 
Rank 

1 

2 
3 

4 

5 
6 

7 

8 
9 

10 

Ranked Companies 

Intel 

Samsung 

Texas Instruments 

NEC 

Siemens 

Hitachi 

Motorola 

Toshiba 

Philips Semiconductors 

SGS-Thomson 

IBM* 

EDP Segment 

1992 
Sales 
1,022 

233 

270 

245 

241 

200 

195 

193 

198 

150 

3,946 

1993 
Sales 
1,892 

433 

340 

332 

290 

279 

265 

243 

190 

168 

403 

5,934 

1993192 
Growth 

85.1% 

85.8% 

25.9% 

35.5% 

20.3% 

39.5% 

35.9% 

25.9% 

-4.0% 

12.0% 

50.4% 

* IBM not included prior to 1993 
Source: Dataquest (June 1994 Estimates) 

year in 1993; and high prices and delivery problems were evident 
across the industry. OveraU, the segnaent semiconductor consumption 
grew by 50 percent and 2 companies in the top 10 exceeded this 
growth. 

Intel had another very strong year, growing by more than 85 per
cent, as PC users switched quickly from 386 processors to higher-
priced 486 devices. The other large growth was from Samsung, 
which benefited from rising average sales prices (ASP) for memory 
devices, especially DRAMs. Many of the other companies in the top 
10 also grew well because of strength in memory/microprocessors. 
The top 10 companies' share of the total EDP semiconductor has 
declined very slightly from 75 percent in 1992 to 74 percent in 1993. 
Dataquest has included the sales of IBM in Europe for the first time 
for 1993, and the estimate would place it in second position overall 
within the EDP segment. 

Semiconductor Technology Trends in Electronic Data Processing 

CPU Trends 
Desktop power demands will come from servicing graphical user 
interface (GUI)- and WYSIWYG-oriented applications; these include: 

• Processing—compressing and decompressing 

• Store, forward, and read multimedia—object linking and embed
ding (OLE)-enabled 

• Real-time multinnedia systems such as desktop videoconferencing 
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Netw^orking support will increasingly require faster servicing as 
transfer rates soar (for example, toward 100 Mbit/s over Eihemet), 
and the size and frequency of transferred files and e-mail soar as 
well. 

There will be many versions of the 486 processor made available as 
Intel, AMD, Cyrix, SGS-Thomson, and possibly others cover the 
entire spectrum of price, performance and power consumption. 
Clock-doubled, -tripled and possibly -quadrupled 486 processors will 
be available, with speeds ranging from 20 MHz to in excess of 
100 MHz. Pentium processors are emerging as popular DOS server 
processors—future variants and their pricing curves wiU be used to 
defend Intel's market share and customer base. 

Multiprocessing will enter the world of PCs during the coming 
years as motherboards accommodate "OverDrive"-style processors 
that share the computing load with another microprocessor. 

The Digital Video Explosion 
Video CODEC ICs are a subsegment of graphics and imaging con
trollers, the largest segment of MOS microperipherals, which in turn 
is the smallest segment of microcomponents. Graphics and video 
controllers are devices that tj^ically interface to some form of sys
tem bus to interpret, convert and control the visual output of sys
tems (conaputer-generated graphics, live video, and other images), 
and comprise a variety of graphics controllers, CRT controllers, 
image conversion chips, video CODEC chips, and other less signifi
cant chips. Video CODECs wiU represent slightly more than $50 mil-
Uon of worldwide revenue for 1993 (Table 2-3), but because of the 
high projected growth, development efforts are being funded by 
venture capitaUsts working with start-up operations, large semicon
ductor companies, and PC industry companies expecting a tie-in to 
PC multimedia. 

Product Types and Architectures 
Video CODEC products are essentially designed to execute an 
algorithm, of either standard or propriety nature, to perform 

Table 2-3 
Video CODECs and Decoders, Worldwide Revenue Market Forecast 
(Millions of Dollars) 

Year 

1993 

1994 

1995 

1996 

1997 

Revenue 

54.1 

105.9 

212.5 

348.9 

462.6 

Growth Rate 

N A 

96% 

101% 

64% 

33% 

NA = not applicable 
Source: Dataquest (June 1994 Estimates) 
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decoding (decompression) or encoding (compression) functions. The 
architectures used to approach these functions follow one of tw^o 
major courses, prograirunable or dedicated. The programmable archi
tectures normally spring from general digital signal processing (DSP) 
cores, using specialized algorithms to implement either one or mul
tiple compression/decompression standards. These are becoming 
more commonplace in the case of encoders/CODECs, v^here the 
overhead of performing any compression outweighs the incremental 
cost of performing multiple algorithms. However, most decoders in 
development are being focused on low-cost, single-algorithm, dedi
cated cores where DSP-type functions are employed but completely 
functional DSPs are not. 

More than any other application, multimedia computing has received 
the most h5rpe and growth projections based on the false assump
tion that widespread use of live video on-screen is a natural exten
sion to the use of graphics on-screen. However, several key factors 
detiact from these assumptions and reveal a more likely scenario for 
the demand of CODECs in PC appUcations, as follows: 

• Live video on-screen is counterproductive in most business appli
cations. Being the most engaging form of visual input, live video 
wUl have a tendency to consume a large portion of a person's 
tinne. On the other hand, graphics has increased productivity for 
nearly every type of application. 

• The growth of non-computer video games is far outstripping sales 
of computer games software, and as video games become even 
more enticing, home computer sales for entertainment wiU not 
keep up with the proUferation of CD-based video games. 

• The growth of CPU power of computer systems in the next five 
years wiU negate the need for separate hardware decoders to play 
back live video on-screen; thus, only the minor growth driven by 
computer-based authoring stations will continue into the later 
1990s. 

The market demand for CODECs is essentially two forms of multi
media computer systems, playback and authoring systems. As ctir-
rent demand levels are low, demand is relatively evenly split among 
x86 PCs, Macintosh computers and workstations. However, most 
future urut demand wUl come from the x86 PC platform because of 
sheer unit dominance. 

Highlights of significant trends and events within multimedia com
puters are as foUows: 

• The current high-performance software only provides playback up 
to 15 frames per second at 320 x 240 resolution; this is projected 
to increase to more than 20 frames per second at 640 x 480 dur
ing 1994. 
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• SuperMAC has licensed its proprietary Cinepak CODEC scheme to 
eight Other vendors including Microsoft, Apple, Creative Labs, 
Cirrus Logic and Weitek. 

• Microsoft is shipping three CODECs with its Video for Windows 
software: Intel's Indeo, and Microsoft's Videol and run-length 
encoding (RLE). It is adding a fourth format for motion-JPEG 
(agreed upon by 20 other vendors), where JPEG video files wiU 
be supported under \^fedows as audio/video-interleaved (AVI) 
files and JPEG still-image files will be supported under Microsoft 
Windows as device-independent bit-mapped (DIB) files. 

• PC graphics chip vendors are working on new versions of their 
GUI accelerators to add hardware assistance to functions used by 
video, such as stretch-BLTs. 

• Intel and ATI Technologies have announced a Shared Frame 
Buffer Interconnect (SFBI) specification, which defines a method 
for combining fuIl-motion video, graphics, and other mvdtimedia 
functionahty into a single integrated multimedia subsystem. 

• Intel continues to push its Indeo standard, which is focused on 
software-oidy decompression using standard PC architectures with 
accelerated VGA graphics. 

• Intel recentiy demonstrated video device interface (VDI) software 
technology, an enhanced set of interface extensions for Windows. 
Vendors tiiat have announced products supporting VDI include 
ATI Technologies, Brooktree, Matrox and Western Digital. 

• VESA has aimounced that the VESA Advanced Feature Connector 
and the VESA Media Channel specifications have been released 
for technical review; these allow simple and inexpensive inte
gration of digital video into the standard PC graphics 
environment. 

Memory Opportunities 
Dataquest has identified the following ongoing and new opportunities 
for memory devices in the EDP segments: 

• DRAM, VRAM and fast/s5nichronous alternatives: 

a The demand for Wmdows, Windows NT, OS/2, and System 7 OS 
environments and their upgrades and future object-oriented ver
sions will continue to push main memory configurations to larger 
sizes. Increased networking and use of multimedia capabilities and 
their huge file sizes (even with compression) will also drive up 
demand. 

o Most systems will double their main memory megabyte require
ments from 1993 to 1998. Mder versions (x4, x8, xl6) to reduce chip 
count and improve performance are becoming the norm, especially 
with space/power-conscious notebook designers. Demand will be 
Strong for 16M and 64M DRAMs, but overall chip cotmt per system 
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could Stay the same or even decline as integration outstrips per-
system requirements. 

a Economically faster methods of accessing main memory are 
required for the nevv generation of faster systems, with CPU clocks 
heading to 100 MHz and for applications requiring speed for high-
resolution video buffers. As video refresh rates head toward 80 Hz 
and resolution toward 1 milUon pixels with 24-bit color, the 
memory-mapped nature of display technology is beginning to slow 
down . There is also an opportunity to accelerate the performance of 
multitasking operating systems such as Windows NT and OS/2, 
where SRAM-based caching throughput can break down while the 
OS services several tasks requiring demand paging virtually simul
taneously. \A^th this in mind, several system memory accessing 
acceleration opportunities are being proposed, as follows: 

• Video RAM—Already a popular solution for video buffers found 
on the motherboard and graphics adapter cards, because it can 
effectively receive and transmit data simultaneously; however, 
designers are continually dissatisfied with the cost of VRAMs at 
twice that of DRAMs. 

• Synchronous DR/y^—A JEDEC-proposed method for a clocked-
S5Tichronized DRAM; this solution is gaining support with sup
pliers and good awareness from designers. 

• Wide-word-width DRAM—Use of x8 and xl6, among other con
figurations. 

• Rambus—A new licensed DRAM/logic bus interface from a com-
pany called Rambus and its signatories. 

• Enhanced DRAM and cache DRAM—From Ramtron and Mitsu
bishi respectively, and both involve a combination of DRAM and 
SRAM architectures. 

• SRAM 

• SRAM will continue to be used predominantiy in caches and main 
memory for some portable PCs. Cache sizes will continue to grow 
as system speed outsfrips the main memory's abiHty to keep up. 
There will be a design-economic frade-off with the so-called fast 
DRAM alternatives for cache applications. 

a Access times will be needed for lOns to 15ns for Pentium (66 MHz) 
cuid 5ns to 15ns for workstations, while 486-based systems are at 
15ns to 20ns now. Pentium cache tag SRAM wiU require an 8ns 
access. For 100-MHz microprocessors, expect the access time 
requirements to be 50 to 100 percent faster. 

o Expect handheld PCs such as personal digital assistants (PDAs) and 
some subnotebooks to continue using SRAMs for main memory for 
power consumption reasons. Most notebooks have turned to wide 
DRAMs, which offer a compromise on power and cost between reg
ular DRAMs and SRAMs. 
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Nonvolatile 

• The principal applications will be for BIOS storage and program 
Storage in portables and palmtops. 

• BIOS comes in two applications: main systems and graphics. The 
main system BIOS is rapidly trending towards 0.25MB (256Kx8 or 
two 128Kx8 configurations), as BIOS providers include more ser
vices to support features such as power management and PCMCIA. 
Graphics controller providers are using at least 32Kx8 for VGA 
BIOS. As graphics board designers offer more nonstandard, custom
ized modes for Windows acceleration and resolution, among other 
features, they will require larger configurations. To support line or 
field upgrading, BIOS designers are turning to flash anyway, from 
one-time programmable (OTP) and EPROM devices. 

o Palmtops, such as those from Hewlett-Packard and Apple, are 
embedding multiple megabytes of operating system and program 
storage. Modular V\^dows (ROM version OS), Lotus 1-2-3, and 
personal information management (PIM) functions roimd out the 
growing lists of uses for large nonvolatile arrays. 

a Printers will still demand nonvolatile memory for font storage, 
though Dataquest expects memy producers to switch from ROM to 
flash when prices become competitive. 

a The rise of solid-state storage should proceed within the forecast 
period, though pricing per megabyte for soUd state will still be far 
above that of magnetic media. However, the ruggedness and ease of 
use will make this technology popular for portable equipment 
producers, and the growth of PCMCIA cards for storage and other 
I /O functions will drive demand for nonvolatile (and other memo
ries) throughout the next five years. 

3 Smart cards wiU continue to use EEPROM devices for telephone 
card applications, though continued demand for higher encr5^tion 
for security may increasingly push the memory devices to become 
further embedded in the processors. 
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Chapter 3 
Semiconductor Demand in tlie European Communications 
iVIarket . ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Market Overview 
The semiconductor market from European telecommunications is esti
mated by Dataquest to be $3.6 biUion in 1993. The premise telecoms seg-
ment is the largest market for semiconductors, estimated at more than 
$1.2 billion (Figure 3-1), but it exhibits a modest CAGR of 7.6 percent 
from 1993 to 1998, as shown in Figure 3-2. 

This slow^down in growth rates is due to the ongoing liberaHzation of 
telephone companies' monopoly on the supply of PBX/key telephone 
systems and telephone handsets. This has caused greater competition in 
the market and a reduction in prices, which in some part have been 
passed on to semiconductor suppliers. This should be balanced by appli
cation areas showing exceptional growth such as desktop video telecon
ferencing, call processing equipment and cordless telephones. 

Although the public telecoms equipment segment is much larger (by 
value) than premise telecoms, the situation is reversed in the semicon
ductor market, with premise larger than public telecoms. The public tele
coms semiconductor market was estimated to be $962 rruUion in 1993; 
this segment is dominated by central office and transmission. This 
smaller semiconductor market is because of the much lower I/O ratios, 
especially for transmission systems. 

Figure 3-1 
European 1993 Communications Semiconductor Consumption 
by Segment 
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Figure 3-2 
European Communications Semiconductor Consumption by 
Segment—Forecast CAGR 1993-1998 
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Figure 3-2 shows the growth rates of the semiconductor market in each 
of the communications segments. The two segments showing the highest 
growth rates are broadcast/studio and mobile commimications. The 
growth rate in broadcast and studio semiconductor consumption is 
driven by the trend to digital video. The demand will be towards the 
end of the forecast period with the anticipated conversion and upgrad
ing of Studio and broadcasting equipment to meet the demands of digi
tal and high-definition TV (HDTV), in all the video media sectors, cable, 
satellite and terrestrial TV. 

The growth of the mobile segment is accotmted for by the tremendous 
growth in unit demand for both cellular handsets and base stations, 
especially GSM. This is all the more remarkable when seen against the 
backgrotmd of rapid price erosion of the GSM semiconductor content. 

Telecommunications as a Teclinoiogy Driver 
The commurucations industry is a key semiconductor technology 
driver. Historically, it has driven improvements in levels of inte
gration of application-specific integrated drctiits (ASICs), and has 
pushed the development of certain technologies such as BiCMOS. 
Now, however, the commiinications industry is driving another tech
nology with dramatic growth in mobile and cellular commtmica-
tions—low-cost, highly integrated radio frequency (RE) devices. 
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Table 3-1 
Worldwide Top 10 Telecommunications Manufacturing Companies 
in 1992 (Billions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

ALcatel 

Siemens 

AT&T 

Northern Telecom 

Motorola 

Ericsson 

NEC 

Fujitsu 

Bosch 

Philips 

1992 Sales 

15.32 

11.92 

10.81 

8.41 

7.81 

7.32 

6.84 

3.74 

3.49 

2.57 

Country 

France 

Germany 

USA 

Canada 

USA 

Sweden 

Japan 

Japan 

Germany 

Netherlands 

Source: Dataquest (June 1994 Estimates) 

Table 3-1 shows Dataquest's 1992 estimates of the world's top 10 
telecoms equipment manufacturers, and ranks them using their 
reported 1992 telecoms equipment sales. Among the top 10 sup
pliers, 5 are European, indicating the continued dominance of 
Europe in this market. 

In fact, the European companies seem to be getting stronger; of the 
top 20 companies in 1992, 10 were Exiropean. These companies' 1992 
sales total more than $49 billion. This figure is greater than the total 
European commvtnications market of $37.5 billion, demonstrating the 
importance of European companies' exports and operations outside 
their local markets. 

Importance of Communications in the European Electronic 
Equipment Market 
The 1993 total European electronic equipment production is esti
mated by Dataquest to be $147 billion. Dataquest beUeves that Euro
pean commimications is the second-largest equipment sector behind 
EDP. Although commuiucations equipment production accoimts for 
25.5 percent of the total, it accounts for 23.3 percent of the Euro
pean semiconductor market. This places commvmications as the 
second-largest user of semiconductors after EDP. European com
panies' growing domination of the world's communications equip
ment production vmderlines the importance of design wins for 
semiconductor vendors in Europe, as some production moves to 
local markets, particularly Asia. 
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European Communications Equipment Production Overview 
The telecommunications equipment industry is broadly split into five 
main segments: pubUc, premise, mobile, radio, and broadcast and studio. 
Total electronic equipment production in Europe is set to grow at a com
pound armual growth rate of 4.1 percent from 1993 to 1998. The value of 
European telecommunications equipment production will rise from 
$37.2 billion in 1993 to $45.5 billion in 1998, as shown in Figure 3-3. The 
percentage contribution of each segment varies little over the forecast 
period from 1993 to 1998 with the exception of mobile, where we expect 
equipment production to grow from $6.2 bilHon to $8.0 billion. 

Public Teiecoms Equipment 
Figure 3-3 shows that the public telecoms equipment subsegment is 
one of the slowest-growing of aU the commimications sector, with a 
CAGR from 1993 to 1998 of 2.3 percent. The pubUc telecoms sub-
segment comprises central office, tiansmission systems and access 
networks. This segment is dominated by central office and tians-
mission systems; in 1993 they accounted for $15 bilUon of the 
$15.2 billion total. 

Consolidation of the telecoms equipment sector continued in 1993, 
as seen in the following examples: 

• Alcatel and Telettia 

• AT&T and Amper 

• Northern Telecom and STC 

Figure 3-3 
European Communications Equipment Growth by Segment, 1993-1998 

Billions of Dollars 

1993 taee 

Source: Dataquest (June 1994 Estimates) 
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Cable Transmission Systems 
Throughout the latter half of the 1980s the market for cable trans
mission grew rapidly, reaching $2.4 bilUon in 1990. It is forecast to 
grow now only slowly for the rest of the forecast period. However, 
this small growth rate hides some dramatic changes in this market. 
There is now a very clear trend away from "old" technology to 
S5nichronous digital hierarchy (SDH)-based products. 

The SDH market will grow very rapidly, exceeding $1 biUion in 
1995 and $2 bilUon in 1998. The market growth will be a result of 
increased volumes, which are to a certain extent balanced by falling 
prices. This growth has been driven by modernization programs and 
increasing levels of traffic from facsimile, mobile services and data 
services. 

Central Office 
The European central office market is mature: it peaked in 1991 and 
will decline steadily through the mid-1990s. The European pubUc 
switched telephone network (PSTN) wiU continue to grow, exceeding 
200 million local lines in use during 1996. 

Access Networks 
Sometimes called the local loop, this market includes equipment 
such as asynchronous digital subscriber loop (ADSL) and high bit 
rate digital subscriber loop (HDSL), fiber in the loop (FITL) systems, 
fixed radio access equipment and flexible multiplexers. 

There are a series of interconnected, complex factors governing this 
market. New services, new technologies and liberalization encourage 
change, but on the other hand the current network adequately meets 
the demands of the largely residential market, and will be very 
expensive to upgrade. Any potential growth will be constrained by 
the availability of very adequate copper-based networks. Even the 
bandwidth requirements of video-on-demand to the home may now 
be met with the existing copper network, using the new technology 
ADSL. 

Premise Telecoms Equipment 
Figure 3-3 shows that the premise telecoms equipment subsegment 
is one of the slower-growing of the commimications sector, with a 
CAGR from 1993 to 1998 of 2.7 percent. The premise telecoms sub-
segment primarily comprises terminal equipment, premise switching 
systems, data communications and image/text communications 
equipment. 

Premise telecoms is the second largest subsegment, and is domi
nated by PBX/key telephone systems, accounting for 34 percent of 
this $8 billion equipment production market in 1993. 

Other equipment categories in premise telecoms include facsimile, 
video teleconferencing, telex and videotex, and are aU categorized as 
image and text communications eqviipment. The fastest-growing 
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element of this is video teleconferencing, which will be dominated 
towards the end of the forecast period by desktop video 
teleconferencing. 

Mobile Communications 
The mobile segment CAGR of 5.5 percent hides some significant fac
tors. This segment is split further into the following subsegments: 
cellular telephones; mobile radio base station equipment; and pagers 
and pager base station equipment. Cellular handset and infrastruc
ture (base station) production is showing considerable unit equip
ment production growth over the forecast period. However, this sub-
segment is also witnessing the most aggressive price reduction 
pressure of any of the commxinications subsegments. Although unit 
production is increasing rapidly, price erosion is slowing the growth 
of the market value. 

Semiconductor Demand by Equipment 
Figure 3-4 shows the semiconductor demand of the major comnnvmi-
cations subsegments, the interesting factor is that the cellular tele-
phone handsets proportion in 1993 is about the same size as central 
office. However, by 1994 we expect central office to contract and 
cellular hemdsets to power ahead, becoming the single largest market 
in the communications segment. 

Key Enabiing Semiconductor Technoiogies 
Each of the telecoms segments has different demands on the semi
conductor industry, in both growth rates and technology demands. 

Figure 3-4 
Top European 1993 Communications Markets for Semiconductors 
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As discussed earlier, Dataquest expects higher growth rates in the 
semiconductor market than in the equipment market, pointing to 
ever-increasing levels of semiconductor content in equipment; this is 
most evident in cellular handsets. 

Compression technology, already implemented in voice telephony for 
digital cordless and digital cellular, wiU find higher-level applications 
in video decompression with the expected explosion in desktop 
video teleconferencing. 

The enormous growth expected in cellular communications demand 
depends on the continued cost reduction of the semiconductor sol
ution. This has opened up a major new challenge to the semicon
ductor industry to provide in high-volume, highly integrated, low-
cost RF devices. This is especially true in RE power amplifiers, 
where there is a battle been fought between gallium arsenide (GaAs) 
and very high-speed bipolar solutions. A new entrant to this area 
could be silicon germanium (SiGe), which promises much but has 
yet to get real products to market. 

iVIajor Semiconductor Vendors in tiie Communications Segment 
Table 3-2 shows Dataquest's 1993 estimates of the top 10 senuconductor 
vendors supplying the European communications sector. The communi
cations segment is highly concentrated, with the top 10 vendors supply
ing 69 percent of the market. Also, the customer base for telecoms 
devices is highly concentrated upon the major equipment manufacturers 
such as Alcatel, Ericsson, Nokia and Siemens. 

We estimate that Motorola continues to hold the top position in the tele
coms sector, aided by its internal demand from cellular telephones and 

Table 3-2 
Top 10 Semiconductor Suppliers to Communications Segment 1992-1993 
(Millions of Dollars) 

1992 
Rank 

1 

2 

3 

4 

5 

9 

7 

8 

6 

10 

1993 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Ranked Companies 

Motorola 

SGS-Thomson 

Siemens 

Philips Semiconductors 

Texas Instruments 

AT&T 

AMD 

National Senuconductor 

Toshiba 

NEC 

1992 
Sales 

283 

260 

182 

220 

150 

107 

135 

125 

113 

98 

1993 
Sales 

428 

310 

252 

205 

200 

197 

181 

140 

139 

122 

1993/92 
Growth 

51.2% 

19.2% 

38.5% 

-6.8% 

33.3% 

84.1% 

34.1% 

12.0% 

23.0% 

24.5% 

Source: Dataquest (June 1994 Estimates) 
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infrastructure. The popularity of Motorola's range of microcontrollers 
and DSPs in telecoms further enhances its position. 

SGS-Thomson Microelectronics has a wide-ranging portfolio of telecoms-
specific, linear and discrete semiconductor products, and is the second-
biggest supplier to the commimications segment. Its strong long-term 
relationship with Alcatel, the largest telecoms equipment company in the 
world, has helped boost it to this position. 

The company worthy of note is AT&T, with nearly all its sales into the 
communications section, in 1993 ranked in seventih position with 
$115 million of sales. This was nearly double its sales of 1992. AT&T has 
been particularly successful in suppl5dng to Nokia. 
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Semiconductor Demand in tlie European Consumer iVIaricet 

Market Overview 
In terms of semiconductor markets, the largest single application market 
in consumer is television and videocassette recorders (VCRs). More than 
half of the European consumer segment semiconductor consumption is 
used in the manufacture and assembly of TVs and video recorders. 

In terms of semiconductor consumption, European vvhite goods pro
duction accoimts for only 19 percent (Figure 4-1), w^hile video equipment 
alone accoimts for more than 54 percent of the consumer semiconductor 
total available market (TAM). Audio accounts for 18 percent of the con
sumer semiconductor market and the remaining 8 percent is personal 
electronics. 

Video equipment production in Emrope will continue to influence semi
conductor market grovvth in the constuner electronics market. Combined 
TV and VCR semiconductor demand accoimts for 55 percent of the TAM, 
with television alone accounting for 45 percent (Figure 4-2). 

Figure 4-1 
European 1993 Consumer Semiconductor Consumption by Segment 
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Figure 4-2 
European Consumer Semiconductor Consumption by Segment— 
Forecast CAGR 1993-1998 
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Source: Dataquest (June 1994 Estimates) 

Consumer as a Technology Driver 
Consumer markets have lacked any new technology or innovation for 
many years. Existing products are serving mature markets where price 
and costs are established for homogeneous products. New technology in 
this market takes several years to catch on. High-definition television 
(HDTV) is an example of this, and the next new product will be digital 
TV. Digital television will be a semiconductor-rich application and wiU 
demand some of the most advanced technology that DSP and com
pression techniques have to offer. 

Developments in digital technology are expected to lead to the develop
ment of digital television transmission and digital video for HDTV. 
Initially, HDTV was plaimed for an extension to the existing analog 
infrastructure in Europe implementing HD-MAC. Both HD-DIVINE and 
the ELG-DVB (European Launching Group for Digital Video Broadcast) 
propose to have digital television and HDTV ready by the end of 1996. 

The reality in the television equipment market is that these products are 
serving mature markets where price and costs are established. It is there
fore unlikely that the markets for these new-technology systems will 
take off in tiie initial years when prices of such systems are still high. 
New technology takes years to catch on in this volatile consumer mar
ket. As mentioned, HDTV is a good example of a technology which has 
not yet taken off, simply because of the high costs associated with these 
systems. Digital TV will be the next technology to be implemented for 
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this market. Consumer markets offer volume production and will likely 
drive down costs when these systems are fully developed. 

European Consumer Equipment Production Overview 
Table 4-1 shows Fortune 500's 1992 estimates of the world's top 10 con
sumer equipment manufacturers and ranks them using their reported 
sales in 1992. Among the top 10 companies, 5 are Japanese, 3 are Euro
pean, 1 US and 1 South Korean. The industry is therefore mostiy domi
nated by the Japanese comparues. 

importance of Consumer in European Electronics Equipment 
Production 
The European consumer electronics market is estimated to contribute 
$17.4 biUion (nearly 12 percent) to the total European electronic 
equipment production value of $147 billion. Dataquest places this 
segment among our six application market groupings as the fifth-
largest segment by value, with the transportation segment being the 
smallest electronic equipment market. 

The largest proportion of consumer equipment production is white 
goods (appliances such as microwave ovens, refrigerators and dish
washers), as shown in Figure 4-3, which accoimt for nearly 71 per
cent ($12.0 billion) of the value of consumer electronic production in 
Europe. Video (accounting for 18 percent), personal electronics 
(6.4 percent) and audio (6.1 percent) are the next largest segments in 
that order. 

European consumer electronic equipment production is dominated by 
white goods electronics. Figure 4-3 shows the proportion that each 
of the consumer market segments account for the total. By far the 
largest segment by market value is appliances which, as mentioned. 

Table 4-1 
Worldwide Top 10 Consumer Manufacturing Companies in 1992 
(Billions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

Matsushita 

Samsung 

Tosliiba 

Philips 

Sony 

Mitsubishi 

Electrolux 

Thomson 

Sanyo 

Westinghouse 

1992 

57.48 

49.56 

37.47 

33.27 

31.45 

26.50 

14.05 

13.40 

12.80 

12.10 

Country 

Japan 

South Korea 

Japan 

Netherlands 

Japan 

Japan 

Sweden 

France 

Japan 

USA 

Source: Fortune Magazine 
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Figure 4-3 ^ 
European Consumer Equipment Growth by Segment, 1993-1998 ^M 
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Source: Dataquest (June 1994 Estimates) 

includes cookers, washers, dryers and other domestic equipment. 
This segment remains a potential market opportunity for the semi
conductor industry as there is stiU a large opportunity for electronics 
penetration in many of these equipment. 

Major Influences In Each Subsegment 
Although appliances account for the largest proportion of the con
sumer electronic production in Europe, it shows the second-lowest 
growth outlook towards 1998, as illustrated in Figxire 4-4. This fig-
ure shows growth from video equipment leading the market seg
ments, albeit from a low base in 1993 of $3.1 billion, compared with 
appUance equipment, which is growing from $12 bilHon in 1993. By 
1998, video equipment will have reached only $4.5 billion, while 
appUance production in Europe will be worth $15.7 billion. 

Market Share by Equipment Vendor In Each Segment 
Refrigeration Appliances 
Each of the equipment markets and manufacturers are very dis
tinctly influenced by the channels of distribution of each product. In 
the last five years, many of the white goods manufacturers have 
been through a phase of consoUdation through company acqui
sitions. In the refrigeration industry (Table 4-2), 61 percent of pro-
duction is controlled by the top five players. The remainder is 
achieved by a large number of small to medium-size players which 
have established thennselves as local players, especially in Italy. 
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Figure 4-4 
European Consumer Equipment Production by Segment—Forecast 
CAGR 1993-1998 
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Table 4-2 
1993 Top 5 Refrigeration* Appliance Manufacturers in Europe 

Company 

Electrolux 
Whirlpool 

Bosch-Siemens Hausgerate 
Merloni 

Thomson 

Total in Units 

Percent Share 
in Units 

20% 
16% 
12% 
7% 
6% 

17.5 million 
* RefIigeratlon appliances include fridges, freezers and combinations 
Source: Dataquest (June 1994 Estimates) 

Cooking Appliances 

The segment for cooking appHance equipment is slightiy less con-
soHdated than the refrigeration industry in Europe (Table 4-3). In 
this segment, 58 percent of production is conta'olled by the top 5 
players and ihe remainder is accotmted for by a wider number of 
players mostly specializing in niche market areas ranging from ihe 
high-tech, high-end sector to integrated coal/gas-fired domestic heat-
mg and water boiler/cooking appliances. For the vast proportion of 
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Table 4-3 
1993 Top 5 Cooking* Appliance Manufacturers in Europe 

Company 

Electrolux 

Bosch-Siemens Hausgerate 

Thomson 

AEG 

Whirlpool 

Total in Uruts 

Percent Share 
in Units 

27% 

17% 

5% 

5% 

4% 

11.7 million 

'Cooking appliances include grills, liobs, and ranges 
Source: Dataquest (June 1994 Estimates) 

this segment, Electrolux and Bosch-Siemens Hausgerate (BSHG) both 
control more than 40 percent of production. 

Laundry Appliances 
In laundry appHances, Whirlpool, the former Philips white goods 
company, is the market leader. In this segment, 64 percent of total 
production is controlled by the top five players. The remainder are 
mostly smaller national players and niche Scandinavian and Italian 
manufacturers which have estabUshed themselves in regions where 
climate exerts unique laundry requirements and customized equip
ment for these somewhat niche country markets. 

Microwave Ovens 
In the microwave oven segment (Table 4-5), the top 5 players con
trol just over 50 percent of the market. Far Eastern and Japanese 
transplant assembly factories in Europe account largely for the 
remainder. Because this is a relatively new technology for the dom
estic market, and the technlogy leadership of these products Ue 
within Japanese and Far Eastern countries, European players have 
concentrated mainly on assembly and less on product reasearch and 
development investment. Overall, the introduction of electronics to 
the white goods sector has met a very cautious reception from 
manufacturers which are operating in a highly cost-sensitive environ
ment and carmot easily justify further investment expense for new 
product devlopment. Subsequently, few of these players buy directly 
from semiconductor vendors at the moment, preferring to subcon
tract modules and the necessary R&D required to subcontractors. 

Dishwashers 
Very few dishwashers are sold in Europe and subequently, few are 
made in Europe. Dishwasher ownership is stiU considered (in most 
parts of Europe) a luxury item and in unit terms accovmts for the 
smallest proportion of the white goods market in Europe. The larger 
product diversified companies such as Electrolux, Whirpool and 
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Table 4-4 
1993 Top 5 Laundry* Appliance Manufacturers in Europe 

Company 

Whirlpool 

AEG 

Candy 

Merloni 

Thomson 

Total in Units 

Percent Share 
in Units 

17% 

13% 

12% 

11% 

10% 

11.0 million 

* Laundry appliances include washers, dryers and combinations 
Source: Dataquest (June 1994 Estimates) 

Table 4-5 
1993 Top 5 Microwave Oven Manufacturers in Europe 

Company 

Moulinex 

Electrolux 

Merloni 

Bosch-Siemens Hausgerate 

Whirlpool 

Total in Units 

Percent Share 
in Units 

15% 

14% 

10% 

8% 

7% 

7.7 million 

Source: Dataquest (June 1994 Estimates) 

Table 4-6 
1993 Top 5 Dishwasher Manufacturers in Europe 

Company 

Electrolux 

Whirlpool 

Bosch-Siemens Hausgerate 

AEG 

Miele 

Total in Units 

Percent Share 
in Units 

22% 

18% 

14% 

11% 

10% 

3.3 million 

Source: Dataquest (June 1994 Estimates) 

I 
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BSHG control more than 50 percent of production in Europe, but 
the market is still slowly developing. 

Televisions and VCRs 
Television production in Europe (Table 4-7) has become very com
petitive in the past few years as the market peaked at the end of 
the 1980s' economic boom. Coinciding with this was the ramping up 
of production by several large transplant operations in Europe such 
as Sony, which invested in both the United Kingdom and Spain to 
satisfy European market demands as well as to qualify for the 
"Made in Europe" labelUng. (See also Table 4-8, which gives the top 
rrianufacturers for VCRs.) 

This resulted in the exposure of the disadvantage of high labor 
costs in many European television manufacturing plants and made it 
more difficult for traditional European players to compete in this 
market. Subsequently, a proportion of production by some of the 
European companies, for example Thomson, has moved out of 
Europe into regions with low labor costs, such as Singapore. 

Table 4-7 
1993 Top 5 Television Set Manufacturers in Europe 

Company 

Philips 

Sony 

Grundig 

Thomson 

Nokia 

Total in Units 

Percent Share 
in Units 

16% 

12% 

10% 

9% 

8% 

19.0 million 

Source: Dataquest (June 1994 Estimates) 

Table 4-8 
1993 Top 5 Videocassette Recorder Manufacturers in Europe 

Company 

Philips 

Matsushita 

Grundig 

Sharp 

Hitachi 

Total in Units 

Percent Share 
in Units 

30% 

16% 

11% 

10% 

8% 

6.0 million 

Source: Dataquest (June 1994 Estimates) 
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Others have completely abandoned some of these factories and sold 
off to new players that are better positioned to utilize these plants. 
A good example of this is the acquisition by Gooding Electronics 
(which owns RACE, the UK subcontract house) of Grundig's TV fac
tory in Creutzwald, France. 

Dataquest predicts a consolidation of production by the major 
players at key European manufacturing locations. As technology 
advances, and barriers of national standards become less important, 
manufacturers will concentrate production activity at fewer locations 
in order to reduce costs. Smaller players will have to cope with 
pressures in the industry to cut costs. The development of digital 
technology in consumer applications will likely bring in some 
casualties and it wiU be the smaller players that wiU be the most 
vulnerable. 

Future Product Trends 
Dataquest forecasts certain consumer electronics markets to drive 
growth in the overall market, but this will also be partly offset by a 
shift in production by European manuacturers to specific low-labor-
cost regions. The rapidly developing markets in certain countries of 
the Commonwealth of Independent States (CIS, the former USSR), 
and in China, Singapore and other Far Eastern countries, make it 
even more convenient to build up manufacturing capacity nearer 
these markets and at the same time benefit from the low costs that 
presently exist. 

Semiconductor Demand Growth in Eacii Subsegment 
The products in the consumer market which offer the fastest growth 
for semiconductors are shown in Figure 4-5. The fastest growth is 
coming from products with low volumes, while the lower rates of 
growth are on products that have reached market maturity. 

Like the world markets, the European consumer electronics industry 
needs new products to stimulate future growth in this market seg
ment. Dataquest believes that Europe will have its own digital TV 
service by the year 2000. We forecast that a digital television service 
in Europe will be accompanied by wide-screen HDTV. Digital tele
vision itself wiU also pave the way for other display technologies 
such as active matrix LCD. HDTV by itself is a seiruconductor-rich 
technology and, combined with digital television, Dataquest forecasts 
growth in this area for semiconductor vendors. 
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Figure 4-5 
Top European Electronic Equipment for Semiconductor 
Consumption, 1993-1998 

Refrigerators/Freezers 

Color Televisions 

Washers & Dryers 

Ranges & Ovens 

Microwave Ovens 

Dishwashers 

VCRs 

Watches, Clocks & Games 

Compact Disc Players 

Video Cameras/Camcorders 

Radio Combinations 

$D $200 S400 $600 $800 $1,000 $1,200 $1,400 $1,600 
Millions of Dollars 

Source: Dataquest (June 1994 Estimates) 

Semiconductor Vendor iVIaricet Share in the Consumer Segment 
Table 4-9 shows the top 10 semiconductor vendors' market shares for the 
European consumer segment. PhiUps ranks in first position, supplying 
24 percent of the entire semiconductor requirement by European con
sumer electronics manufacturers. The next two vendors after Philips are 
SGS-Thomson and Motorola, which both account for 10.7 percent each of 
the consumer semiconductor TAM in Europe. Siemens has 8 percent 
share of the European consumer semiconductor TAM and ranks in 
fourth place. Toshiba is the first Japanese company to appear in the 
European consumer semiconductor market share ranking. The total sales 
of these top 5 players account for nearly 60 percent of the TAM. 

The rest of the players in this market segment have less than 4 percent 
market share and therefore very Uttle influence in this market. 

There are some very niche players in the market share ranking that 
specialize in suppljdng television chip sets to the industry, and these 
players have experienced a surdlar growth in 1993, as did their major 
customers. Most semiconductor vendors in the ranking table showed 
some growth, although Mitsubishi showed the strongest growth in the 
top 10 ranking, with more than 50 percent. 
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Table 4-9 
European 1993 Semiconductor Vendors to the Consumer Segment 
(Millions of Dollars) 

1992 
Rank 

1 

2 

3 

4 

5 

7 

NA 

6 

11 

9 

1993 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Ranked Companies 

Philips Semiconductors 

SGS-Thomson 

Motorola 

Siemens 

Toshiba 

rrr 
TEMIC* 

NEC 

National Semiconductor 

Mitsubishi 

Total Market 

1992 
Sales 

501 

200 

180 

150 

91 

70 

NA 

73 

40 

30 

1,718 

1993 
Sales 

510 

220 

202 

155 

104 

85 

68 

60 

40 

33 

1,889 

1992193 
Growth 

1.8% 

10.0% 

12.2% 

3.3% 

14.3% 

21.4% 

N A 

-17.8% 

0.0% 

10.0% 

10.0% 

NA = not applicable 
* This ranking includes, for the first time, TEMIC whose results were previously reported as the individual TEMIC companies— 
Telefunken, Matra MHS, Dialogue Semiconductors, Eurosil and Sillconix. 
Source: Dataquest (June 1994 Estimates) 
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Chapter 5 
Semiconductor Demand in tlie European Transportation 
iVIarlcet ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ - ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

Market Overview 
The semiconductor market from European transportation (automotive) is 
estimated by Dataquest to be $1.2 billion in 1993. The powertrain sub-
segment is the largest market for semiconductors, estimated at more 
than $500 million, as shown in Figure 5-1, but is forecast to grow at the 
slowest rate at 13 percent annually tmtil 1998. This slowdown in growth 
is largely attributable to the maturity of engine/motor management sys
tems in this segment, with nearly 100 percent penetration in cars 
produced in Evurope, and very aggressive price pressure from car manu
facturers. Most of the incremental growth in powertrain is forecast to 
come from spare parts, aftermarket and new powertrain applications. 

Transportation Subsegment Semiconductor Consumption Growtli 
Total semiconductor demand for transportation applications is fore
cast to grow at 19.4 percent from 1993 to 1998. The growth drivers 
in this segment are body control electronics and safety and conven
ience electronics, as shown in Figure 5-2. 

The fastest-growing market subsegment for transportation equipment 
is body control electronics, forecast to grow at an estimated 13 per
cent armually from 1993 to 1998. Antitheft devices and multiplexing 

Figure 5-1 
European 1993 Transportation Semiconductor Consumption 
by Segment 

Safety & 
Convenience 

27% 

Entertainment 
11% 

Powertrain 
Systems 

43% 

1993 Consumption 

$1.2 Billion 

Source: Dataquest (June 1994 Estimates) 

Body Controts 
6% 

Driver Information 
13% 
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Figure 5-2 
European Transportation Semiconductor Consumption by Segment 
1993-1998 

Safety & Conventence 

Powertrain Systems 

Driver Information 

Body Controls r. 

Entertainment 

0% 2% 4% 6% 8% 
Percent Growth 

10% 12% 14% 

Source: Dataquest (June 1994 Estimates) 

technology are both forecast to be key drivers of the demand for 
semiconductors in tliis segment. 

The second fastest-growing subsegment, however, is safety and con
venience applications at 11 percent from 1993 to 1998. Products in 
this category are yet to reach maturity. Airbag systems are forecast 
to grow fastest in this segment as dual front-passenger airbags begin 
to be introduced, and development for rear-passenger airbag systems 
also start to materialize. In terms of semiconductor demand, 
microchip consumption for safety and convenience applications will 
grow by an estimated 27 percent annually from $412 million in 
1994. By 1998, Dataquest forecasts that semiconductor demand for 
this subsegment will approach $880 million by value. 

The other subsegments in transportation (entertainment, driver infor
mation and powertrain electronics) are forecast to grow below the 
overall semiconductor TAM growth for the period from 1994 to 
1998. 

Semiconductor demand from in-car entertainment is forecast to show 
growth of nearly 17 percent imtil 1998, through increased semicon-
ductor content for digital systems—digital technology for radio and 
tape/disc media systems. In contrast, in-car entertainment equipment 
production is forecast to grow at 5 percent annually until 1998. In-
car CD players are now poised for growth, and with the introduc
tion of in-car digital compact cassette (DCC) and Minidisc players 
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imminent, the growth in semiconductor demand for this market seg
ment is forecast to average 17 percent armuaUy vmtil 1998. Dataquest 
believes that developments in storage technology and global pos
itioning wUl aUow car navigation systems to merge into in-car enter-
tainnnent systems. Many existing car radio manufacturers are expec
ted to offer navigation equipment in the future. 

Driver information systems including on-board computers, diagnostic 
systems, and dashboard electronics are expected to show a slower 
rate of growth in semiconductor demand, of 16 percent. 

Powertrain electronic equipment is forecast to grow at 13 percent 
annually between 1993 and 1998. Dataquest believes that the semi
conductor growth in engine control systems will come from tighter 
regulation on exhaust emissions. 

Transportation as a Technology Driver 
In the future generation of electronics infrastructure in cars, semicon
ductor technology advances in areas such as high-speed data trans
mission, wireless communication and video (multimedia) will play 
an increasingly important role. 

In the data transmission area, we are already seeing the implemen
tation of the controller area network (CAN) as a local area network 
(LAN) for engine management systems, and other types of data bus 
system for lower-speed applications. Several bus systems are being 
implemented in Europe, as most car manufacturers are using their 
own proprietary systems for data transmission at all data speeds. 

V^^reless communication systems and the infrastructure in place for 
GSM telephony is also providing a stimulus to car communication 
systems. Separately, developments in the wireless communication 
area and DSP are leading to the development of automatic tolling 
systems through the European Commission's DRIVE initiative and at 
national/local government level. .An extension to these technologies 
is car identification systems that will help locate and identify 
vehicles. 

Car identification systems opens up the possibilities for car security 
(antitheft), navigation, and positioning with the use of global pos
itioning systems (GPS) technology. Car manufacturers are being 
faced with an unattractive proposition from insurance companies, 
which levy high premiums on motorists driving cars in the upper-
middle- to high-end categories. To overcome these obstacles, manu
facturers are developing systems that offer a solution to these prob
lems. Electronic systems so far present the most viable solutions and 
are currentiy being considered by most European manufacturers for 
models in the 1994/1995 year. Dataquest believes that these systems 
will begin to spread across most car segments by the year 2000. 
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Major IVansportation Electronic Equipment/Systems Manufacturing 
Companies in Europe 

Table 5-1 show ŝ the major transportation electronic equipment manufac
turing companies in Europe and provides an estimate of the electronic 
systems production of these companies. 

These company estimates are not intended as a ranking of the top auto
motive electronics companies in Europe, as they do not include revenues 
of speciaHst players such as, for example, electronic control modules 
manufacturers. Furthermore, some of these companies use subassembled 
modules from first- and second-tier suppUers to build a complete 
system. 

Table 5-1 
1993 Major Transportation Equipment Manufacturers in Europe 
(Millions of Dollars) 

Company 

Robert Bosch 

Siemens Automotive 

Ford Electronics 

Magneti-MareUi 

Valeo 

Telefunken Microsystems 

Maruiesmarm (VDO & Fichtel Saclis) 

Lucas 

Philips 

Hella 

1993 Production 

$2,799 

$856 

$679 

$630 

$630 

$633 

$532 

$550 

$271 

$187 

Source: Dataquest (June 1994 Estimates) 

European Transportation Equipment Production Overview 
Figure 5-3 shows an overview of electronic equipment production in the 
transportation segment. Powertrain systems dominate European elec
tronic systems production for transportation appHcations. Legislation 
introduced in 1992 by the European Commission mandates the use of 
catalytic converters for petrol engine cars to reduce toxic pollutants, par
ticularly carbon monoxide. 

Catalytic converters rely on lambda sensors, which are controlled by an 
electronic control unit similar to engine management systems. It is more 
effective to use these control units as motor/engine management sys
tems, hence almost all cars manufactured for sale in Europe are being 
fitted with electronic engine/fuel injection modules. 

The legislation in 1992 has spurred growth of the powertrain segment to 
accoimt for nearly 40 percent of electronic equipment production for the 
transportation segment. 
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Figure 5-3 
European 1993 Transportation Electronic Equipment Production 

Safety & 
Convenience Entertainment 

Body Controls 
15% 

^ ^ ^ k . ' i ^ i i ^ ^ ^ F Driver Information 

^ ; - ^i^Ji^S^^ ^3°''° 
• •.- :_^• •••' *FmfWf f t inCTT7^^ 

•̂  .••:•; ^ iVeSsSWa^^ 
Powertrain ' -•• • .J'^sa*"*' 
Systems 

38% 

1993 Product ion 

$8.5 Billion 

Source: Dataquest (June 1994 Estimates) 

Safety and convenience is the second-largest subsegment, followed by 
body control systems. The following highlights the key applications tiiat 
are driving these segments: 

• Transportation electronic equipment production in Europe is forecast 
to grow by nearly 9 percent annually until 1998. Body control elec
tronics represents the fastest-growing market segment followed by 
safety and convenience electronics. 

• Body control electronic equipment production is forecast to grow by 
an average of nearly 13 percent annually LmtU 1998. Most of the 
growth in this market segment will be attributable to door, mirror and 
roof electronics and antitheft systems. Module-to-module communi
cation electronics will also begin to take off from 1998 as multiplexed 
bus systems begin to gain entry into car appUcations. 

• The safety and convenience segment is forecast to grow by nearly 
12 percent annually throughout the forecast period ending 1998. Air 
bag systems, ABS and traction control electronics are among the 
fastest-growing systems contributing to this growth. Both airbag and 
ABS systems are finding their way into volume production car 
models, while traction control is being used for high-performance 
cars, and for heavy goods vehicles (HGVs) and trucks. Automatic 
locks (remote door-locking systems) and memory seat applications are 
also forecast to drive growth in this market segment. 

• Other areas of growth will include cUmate control systems, advanced 
car entertainment systems, and car navigation systems. AU of these 
systems represent a convergence of technology in the dashboard area. 

SAMM-EU-MT-9401 ©1994 Dataquest Europe Limited June 30,1994 



46 Semiconductor Trends in the European Communications, EDP, Consumer and Transportation Markets 

Semiconductor Vendor IVIarlcet Share in the Transportation Segment 
Siemens has moved into joint number-one position with Motorola as the 
leading semiconductor vendors in this market segment. Siemens' rapid 
acceleration to gain market share in this segment is attributable to the 
success of the company's strategy to become a major player in automo
tive electrorucs. In the 1980s, Siemens established its automotive systems 
group and during 1988 acquired Bendix's engine control systems group . 
Siemens, a vertically integrated company, has also developed a success
ful alliance with Volkswagen, the leading German car manufacturer, 
which has helped Siemens grow its systems business. 

SGS-Thomson ranks in third place with mostly specialized dedicated 
automotive ICs and in-car entertainment audio ICs. The depressed Ital
ian and French car markets did not help, but the company managed to 
grow its business by 10 percent in this application segment. 

Philips reached the $100 milUon mark in 1993 including sales to car 
entertainment equipment manufacturers, which is Philips' major 
strength in this segment. The rest of the players in this market segment 
had sales of less than $55 million. National Semiconductor declined 
sUghtiy in 1993, while TEMIC is shown for the first time as a single 
player in this newly formed business group. 

Texas Instruments effectively did not change its position in the market 
share rankings and remained in seventh position as a result of TEMIC 
(mostly the former Telefunken) and National Semiconductor maintaining 
their positions. 

The first Japanese player to gain entry in the top 10 transportation seg
ment market share rankings is NEC, which doubled its sales in this seg
ment to reach tenth place from number 14 in the previous year. 

Table 5-2 
Preliminary Transportation Segment Semiconductor Market Share Ranking 
(Millions of Dollars) 

1992 
Rank 

1 
2 
3 
4 
5 

NA 
7 
9 
8 

14 

1993 
Rank 

1 
1 
3 
4 
5 
5 
7 
8 
9 

10 

Ranked Companies 

Motorola 
Siemens 
SGS-Thomson 
Philips Semiconductors 
National Semiconductor 
TEMIC* 
Texas Instruments 
Intel 
ITT 
NEC 

1992 
Sales 

129 
128 
110 
98 
55 

NA 
40 
34 
35 
15 

1993 
Sales 

151 
151 
125 
90 
54 
54 
52 
51 
33 
31 

1993192 
Growth 

18.0% 
17.1% 
13.6% 
-8.2% 
-1.8% 

NA 
30.0% 
50.0% 
-5.7% 

106.7% 

NA = not applicable 
* This ranking includes, for the first time, TEMIC whose results were previously reported as the individual TEMIC companies— 
Telefunken, Matra MHS, Dialogue Semiconductors, Eurosil and Siliconix. 
Source: Dataquest (June 1994 Estimates) 
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Appendix A 
Definitions and IVIetliodology 

This report contains detailed information on Dataquest's view of Euro
pean electronic equipment production. Electronic equipment production 
is an important determinant of semiconductor market activity because 
serruconductor demand is derived, in part, from the imderlying demand 
for the systems that use semiconductors. Therefore, the forecast of expec
ted electronics systems production is an essential component to assess
ing future semiconductor market activity. 

Changes in Definitions 

Segmentation 

Ex-factory revenue is used throughout this report, rather than end-user 
revenue. Ex-factory revenue measures the value of equipment as they 
are shipped out of a factory. End-user revenue takes into account retail
ing costs such as distribution costs, wholesale overhead costs, storage 
costs, and other additional costs that are not associated with the pro
duction side of equipment costing. 

This section outlines the market segments specific to this report. Data-
quest's objective is to provide data along the lines of segmentation that 
is logical and appropriate to the industry in question. 

Dataquest defines the electronic equipment industry as the group of 
competing companies primarily engaged in manufacturing electronic 
goods. For the purposes of this report, important products of the elec
tronics industry include data processing equipment, commvinications 
equipment, selected types of industrial equipment, consumer electronics, 
selected types of miUtary and civU aerospace and defense-oriented elec
tronics, and automotive electronics. 

For forecasting purposes, Dataquest segments the electronics industry 
into six broad semiconductor application markets, desegregated into nar
rower electronic system groups, as follows (for detailed definitions of 
these segments, see later in this appendix): 

• Electronic data processing 

a Computers 

n Data storage 

a Input /output devices 

o Dedicated systems 

• Communications 

a Premise teleconunimications 

o Public telecommvmications 
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o Mobile/radio communications equipment 

o Radio 

o Broadcast and studio equipment 

• Industrial 

o Security and energy management systems 

a Manufacturing and instrumentation systems 

o Robot systems 

o Medical equipment 

a Other industrial equipment 

• Consumer 

o Audio 

o Video 

o Personal electronics 

o Appliances 

• Military/civil aerospace 

• Transportation 

Exchange Rates 
Dataquest uses an average annual exchange rate for each European 
country for converting revenue to US doUar values. When forecasting 
electronic equipment production, it is important to maintain consistency 
and continuity, thus we maintain exchange rates at constant 1993 calen
dar year. This prevents any inconsistencies in the conversion of grow^th 
projections and currency fluctuations. The 1993 exchange rate estimate 
uses actual average monthly exchange rates from January through Dec
ember (data are gathered and suppUed by the Dun & Bradstreet Corpor
ation). The aruiual rate is estimated as the arithmetic mean of the 12 
monthly rates. Exchange rates are provided in Table A-1 for your refer
ence. Exchange rates for historical years are available on request. 
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Table A-1 
1993 Exchange Rates 

Definitions 

Country 

Austria (Schilling) 

Belgium (Franc) 

Denmark (Krone) 

ECU 

Finland (Marldca) 

France (Franc) 

Germany (Mark) 

Greece (Drachma) 

Hong Kong (Dollar) 

Ireland (Punt) 

Italy (Lira) 

Netherlands (Gulden) 

Norway (Krone) 

Portugal (Escudo) 

Spain (Peseta) 

Sweden (Krona) 

Switzerland (Franc) 

United Kingdom (Pound) 

Foreign 
Currency per 

u s Dollar 

11.65 

34.67 

6.4901 

0.858 

5.7317 

5.6717 

1.6556 

229.33 

7.7235 

0.6829 

1,577.85 

1.8583 

7.1054 

161.08 

127.87 

7.8217 

1.4803 

0.6763 

US Dollar 
per Foreign 

Currency 

0.08180 

0.02778 

0.1478 

1.11647 

0.17671 

0.16930 

0.5752 

0.004004 

0.12945 

1.4266 

0.0005886 

0.5137 

0.1334 

0.005687 

0.007058 

0.1232 

0.6785 

1.4917 

Source: Dun & Bradstreet, Dataquest (June 1994) 

This section lists the definitions used by Dataquest to present the data in 
this document. For a detailed explanation and a complete listing of all 
definitions, please refer to the Dataquest publication, Semiconductor Mar
ket Definitions, SCND-VVW-GU-9301 in your Semiconductors Core 
binder. 

Application Definitions 
Electronic systems groups comprise the following specific electronic 
equipment tj^es: 

• Electronic Data Processing 

a Computer systems: Includes supercomputers, mainframe com
puters, midrange computers, workstations, personal computers 
(including personal digital assistants, or PDAs) 

• Data storage devices: Includes fixed/rigid disk drives, flexible/ 
removable disk drives, optical disk drives, tape drives 
(streamers), and solid-state storage devices (including PCMCIA 
memory cards) 
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a Input/output devices (including the previous categories, terminals 
and input/output devices): Includes alphanumeric terminals, 
graphics terminals, monitors, printers, media-to-media data con
version, magnetic ink character recognition, optical scanning 
equipment, plotters, mice, keyboards, digitizers, and other 
input/output devices 

a Dedicated systems: Includes electronic copiers, electronic calcula
tors and personal organizers, smart cards (IC cards), dictating/ 
transcribing equipment, electronic typewriters and dedicated 
word processors, banking systems and funds transfer systems 
and terminals, point-of-sale terminals and electronic cash 
registers, and maUing/letter-handHng/addressing equipment 

• Communications 

a Premise telecoms equipment: (Sometimes referred to as "customer 
premise equipment") Includes: 

• Image and text communications, such as facsimile and fac
simile cards, and video teleconferencing 

• Data communications equipment such as modems and 
modem cards, statistical multiplexers, Tl multiplexers, front-
end processors, DSU/CSU, protocol converters, local area net
works (LANs), internetworking, network management and 
packet data switching/wide area networks (W/USfs) 

• Premise switching equipment such as PBX telephone eqiup-
ment and key telephone systems, interactive voice response 
systems, call accounting, and automatic call distributors 
(ACDs) 

• Desktop terminal equipment, such as telephone sets/pay tele
phones and cordless telephones, and teleprinters 

Please note: We have excluded cellular telephones from this category, 
as it is now included in the newly defined mobile/radio communi
cations equipment segment. 

a Public telecoms equipment: Includes: 

• Transmission equipment such as multiplexers, carrier systems, 
microwave radio, laser and infrared transmission equipment, 
and satellite commtmications equipment 

• Central office switching equipment 

o Mobile/radio communications equipment: Includes cellular tele
phones (including microcellular telephones (for example, CT-2, 
DECT, GSM and PHP), mobile radios and mobile radio base 
station eqmpment; portable radio receivers and transmitters; 
radio checkout equipment; and other RE communications equip
ment, and pagers and accompanjdng base station equipment 
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• Radio: Includes airborne, marine, and ground systems sold as 
complete packages that include transceivers, power amplifiers, 
antennae, repeaters, transmitters, checkout (testing), monitoring, 
evaluation, and other equipment including terminal and broad
cast equipment 

• Broadcast and studio equipment: Includes audio equipment, video 
equipment, transmitters and RE power amplifiers, studio trans
mitter links, cable TV equipment, closed-circuit TV equipment, 
and Other equipment such as studio and theatre equipment 

Industrial 

a Energy/security management systems: Includes alarm systems, such 
as intrusion detection and fire detection systems and energy 
management systems 

o Manufacturing and instrumentation systems: Includes semiconduc
tor production equipment, controllers and actuators, sensor sys
tems, management systems, semiconductor-dedicated automatic 
test equipment (ATE), all other ATE, oscilloscopes and wave-
form analysers, nuclear instruments, and other test and measur
ing equipment 

o Robots: Includes automated material handling, robot systems, 
robot-aided laser equipment, and robotic systems 

a Medical equipment: Includes X-ray equipment, ultrasonic and 
scanning equipment, blood and body fluid analysers, patient 
monitoring equipment, and other diagnostic and therapeutic 
equipment 

o Other industrial equipment: Includes power supplies, traffic con
trol equipment, industrial and scientific research equipment, 
other industrial electronic equipment such as vending machines, 
laser systems, and teaching machines and aids 

Consumer 

o Audio equipment: Includes compact disc players, radio combi
nations. Stereo hi-fi components, amplifiers, preampHfiers, 
tuners, cassette decks, graphic equalizers, turntables, speakers, 
equipment used in studio broadcast and home environments 
(equipment that interpret frequencies corresponding to audible 
sound waves), and musical instruments 

• Video equipment: Includes video cameras and camcorders, 
videocassette recorders/videotape recorders, and color, mono
chrome and LCD televisions, and cable set-top and satellite set-
top equipment (decoders) 

o Personal electronics: Includes electronic game systems and car
tridges, electronic toys, cameras, watches and clocks 
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a Appliances: Includes air conditioners, microwave ovens, washers 
and dryers, refrigerators/freezers, dishwashers, and ranges and 
ovens 

• Military and Civil Aerospace 

o Includes military electronics such as radar and sonar, missiles 
and weapons, space-related electronics, communications and 
navigation equipment, electronic warfare, aircraft systems, mili
tary computer systems, simulation systems, and miUtary elec-
trorucs not elsewhere classified; and civil aerospace electronics 
such as radar, space-related electronics, commxinications and 
navigation equipment, flight systems, and simulation systems 

• Transportation (Automotive) 

o Includes in-car entertainment systems such as AM/FM radio, cas-
sette, compact disc players, and radio cassette combination sys
tems; body controls (chassis) such as multiplex systems, Ughting 
controls including automatic headUght systems, timers, 
reminders, and sequential signal controls, and other body con
trols including aerodynamic aid control and power window/roof 
controls; vehicle controls such as steering control, 2WD/4WD 
control, suspension control and traction control, active suspen
sion, colUsion avoidance systems, collision warning systems, and 
cruise control; driver information systems such as dashboard/ 
instrument clusters, analog or digital clusters, electroruc analog/ 
digital clocks and compasses, electronic thermometers, head-up 
displays, navigation and location systems, signal and warning 
lights, and trip computer; powertrain systems such as engine 
management systems, ignition control, fuel injection systems, 
and transmission control; and safety and convenience systems 
such as climate control systems, airbag control systems, auto
matic/interval wiper, keyless entry and door locks, security sys
tems, memory seats, memory steering, memory mirrors, auto
matic seat belt systems, and antilock braking systems 

Regional Definitions 

• Europe: Western Europe includes Benelux (Belgium, Netherlands, 
Luxembourg), France, Italy, Germany (including the former East 
Germany), Scandinavia (Denmark, Finland, Norway, Sweden and 
Iceland) United Kingdom euid Eire (Ireland), and the Rest of 
Western Exirope (Austria, Gibraltar, Greece, Liechtenstein, Malta, 
Monaco, Portugal, San Marino, Spain, Switzerland, Turkey, 
Andorra and Vatican City, and Eastern Europe) 

a Eastern Europe: Includes Albania, Bulgaria, Czech Republic, Slo
vakia, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, 
Republics of former Yugoslavia, Ukraine, Belarus, Georgia, Rus
sian Federation, Moldavia, Armenia, Azerbaijan, Kazakhstan, 
Uzbekistan, Tadjikistan, Kyrgyzstan, and Turkmenistan 
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Line Item Definitions 
The objective of analysing electronic systems production is to 
estimate its important implications for semiconductor consumption. 

The value of production is estimated as ex-factory revenue. Data-
quest defines factory revenue as the money exchange value of the 
commodity transaction between the original equipment manufacturer 
and the point of entry into distribution. In the case of a direct sale 
that involves no distribution—as is the case with military systems— 
factory revenue is equal to the final user cost, net of sales taxes. 
For the purposes of this report, Dataquest defines ex-factory revenue 
as the derived production revenue from the factory value. 

Data Sources 
Production data have been consolidated from a variety of sources, 
each of which focuses on a specific part of the market. From time 
to time, we conduct production surveys for specific types of elec
tronic equipment and the data gathered are also incorporated into 
the database. Oiu: other sources include the following: 

• Dataquest's estimates of systems manufacturers' end-user revenue 

• Trade association data 

• Various European Union and government agency statistics 

• Japanese government and trade association (MITI, MOF, and EIAJ) 
intelHgence 

• Estimates presented by knowledgeable and reliable industry 
spokespersons 

• Published product Uterature and prices 

• Other Dataquest research groups (including Computer Systems 
and Peripherals, Telecommunications, and Document Management) 

UnHke in Japan and the United States where government bodies 
supply regular production statistics, a Europe-wide statistic program 
is in its infancy; we believe that the estimates presented here are 
the most reliable and meaningful generally as applicable to the com
ponents manufacturers. 

Forecast iVIetiiodoiogy 
Dataquest uses a variety of forecasting techniques (both qualitative 
and quantitative) that vary by technology area. Dataquest follows a 
three-step process to forecast electronic equipment production. First, 
current and expected future worldwide and European macroeco
nomic conditions are assessed and forecast. Dun & Bradstreet Cor
poration information is used to develop the macroeconomic forecasts 
for the world's major economies—the Group of Seven (G7) coun
tries. This forecast identifies trends in the economic health of the 
world's leading consumers and producers of electronic equipment. 
Using this forecast in conjvmction with input from other Dataquest 
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industry sources (as identified earlier), Dataquest estimates the over
all business climates in which the electronic systems market will 
operate. 

Second, Dataquest euialyses and forecasts the significant long-range 
trend and outlook in the various electronic system research groups 
(within Dataquest). This establishes a five-year trend growth path 
for electronic system production. 

The final step in the forecast process is to reconcile expected fluctu
ations about market trends so that they do not inexplicably diverge. 
Dataquest anticipates that in the absence of shocks to the market, 
market fluctuations converge toward a long-term tiend. 

Because the time series data contained in this report comprise, in 
general, annual observations, and are sparse in terms of the number 
of observations, the data generally do not satisfy the requirements 
of quantitative empirical techniques such as econometric or statistical 
time series models. Therefore, in most cases, we have used judg
mental models (that is, intuitive judgments, expert opinions, and 
subjective probabiUties) or technological models (that is, curve fitting 
and the use of analogous data). 
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Driver Information Becomes Multimedia-ln-the-Car! 
The development of in-car driver information s)retems was the first entry for semiconduc
tor application into cars—car radios. As technology advances, more information could be 
received by the car to improve safety and security, aid route planning, reduce/control traf
fic, overall vehicle control, and for cars to cause less environmental harm. This Dataquest 
Perspective is a report on activities from the First World Congress on ATT and IVHS held in 
Paris, France from November 30 to December 3,1994. 
By Mike Williams 

Driver Information Becomes IVIultimedia-in-tlie-Car! 

Executive Summary 
The main focus of the world's first congress for advanced transport 
telematics^ (ATT) and intelligent vehicle highway systems (IVHS) was 
towards a global effort to reduce or eliminate road traffic congestion, and 
envirorunental pollution. Improved road safety and driver information 
also featured high on the agenda, to reduce road accidents and improve 
the flow of traffic and traffic information. 

The congress, hosted by the French government, was organized by 
ERTICO (European Road Transport Telematics Implementation Coordina
tion Orgardsation), ITS America (Intelligent Transport Systems), VERTIS 
(Vehicle Road and Traffic IntelUgence Society of Japan), and the European 
Comirdssion. A highlight of the congress (attended by more than 2,000 
delegates) was an exhibition by more than 70 companies and orgaruza-
tions worldwide which have been involved in various research projects 
aimed at providing solutions for all the areas described above. 

Seven demonstration cars were also available for delegates from the Euro
pean Commission's PROMETHEUS (Programme for a European Traffic 
with Highest Efficiency and Unprecedented Safety) trial projects. This 
Dataquest Perspective presents an update of developments in this area 
planned for cars of the future—intelligent cars! 

1. Telematics involves the combination of computing and telecommunications for driver and traffic 
information systems. 
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Introduction 
The entire area of road transport informatics (RTI) and its importance for 
car manufacturers is dravvn from existing and future state-of-the-art tech
nologies from the communications, computer and consumer electronics 
industries. RTI as a concept brings together these technologies into cars 
and on roads or along road networks. 

Transport "telematics" is the term associated with computer and telecom-
murucations applications for driver information systems. Telematics now 
covers multimedia applications involving the FM (analog) RDS (Radio 
Data Systems)/TMC (Traffic Message Channel), GSM (Global System for 
Mobile Communications) and global positioning systems (GPS), using sat
ellites from the backbone of the future applications of electronics in cars 
and road transport management systems. 

The three major worldwide producing regions (Europe, the United States 
and Japan) have been directed in their research and development for tele
matics and IVHS by leading regional/national level government adminis
trations such as the European Commission's ERTICO in Europe, ITS 
America in the United States, and VERTIS in Japan. 

In all three regions, smaller research groups have been formed to research 
special areas of the complete structure. The structures cover wide-ranging 
areas such as traffic information road signs, radio broadcast of traffic infor
mation, improved car safefy, fuel efficiency (environment), road tolling, 
car identification, and in-car information systems. The entire concept of 
intelligent highways and smart cars is known as IVHS by the Americans, 
veliicle information communication systems (VICS) by the Japanese and 
road transport informatics (RTI) in Europe. 

The emerging interface in cars that will display and relay traffic informa
tion is evolving around LCD car navigation systems using digital maps 
and car audio systems. Latest generations of car navigation and informa
tion systems include djmamic functions that allow for real-time traffic 
information processing and dynamic route guidance. Major setbacks in 
bringing products to the market revolve around political issues such as 
road tolling, and vehicle identification; and technical issues such as avail
ability of digital road maps and data broadcast technologies/radio fre
quency allocation by national governments. 

Common Objectives 
The common objectives of the three major regions involve linking traffic 
information databases of the police, emergency services, automobile asso
ciations, radio stations and other sources such as roadside traffic monitor
ing systems to a central control office. 

These data would then be made available to radio broadcasters or opera
tors that would provide the data using radio (for example, RDS/TMC, and 
GSM) or satelUte transnussion. These broadcasts wiU provide real-time 
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traffic information such as advance warning of road congestion, and other 
road conditions such as flooding, snow, ice, or oil spillage that could be 
used for d5niamic route guidance. 

Global research activities broaden to include roadside transponders, road 
sensors, beacons, and other infrastructural areas including road safety 
enhancements. These projects extend to cover service-oriented areas such 
as advanced car parldng (reservations and parking management), restau
rants, hotels, and "park-and-ride" public transport systems. 

To reach this goal by the year 2000, some of the newest systems for cars in 
this area will soon include the following technologies: 

• Smart cards—conditional access and prepayment facilitator 

• LCDs for navigation systems—^video/text information display, route 
guidance display 

• Alphanumeric character modules for tiaffic information—low-cost text 
information display 

• Ultiaviolet/infrared head lamps for improved visibility—enhanced 
night vision 

• Electronic mirrors using cameras—obstacle detection, cooperative 
driving 

• Head-up displays (HUD)—driver warning information display 

• Autonomous intelHgent cruise control—safety and trnffic flow contiol 

• GSM—digital 

• RDS/TMC—analog FM 

• GPS (using satellite)—vehicle location and position 

rfhis Dataquest Perspective focuses on in-car applications of these research 
projects that are likely to impact automotive semiconductor markets. 

In-Car Research Activities by Exiiibitor 
Research programs for the ATT and IVHS cureas have been performed 
through a series of global activities. Participants of these research projects 
are mostiy car manufacturers, telecommunications equipment manufac
turers and service providers, radio manufacturers, car electronic systems 
manufacturers and some speciahst suppliers to the military and civil aero
space industries. 

This section provides an update of each company's or organization's latest 
products and development plans (as stated earlier, this Dataquest Perspec
tive only covers those companies that are developing in-car electronic sys
tems for ATT/rVHS applications): 

ATlComm Inc., USA: A microprocessor-based "smart transponder" read/ 
write device, with configurable memory/storage . Multiple prepaid 
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account balances can be maintained in a single device for road tolling, 
road pricing, automated parking, and so on. An LCD displays the account 
balance and a voice S5Trithesizer warns of low funds prior to a road pricing 
zone. 

CARMINAT, France: The CARMINAT project is a spin-off from the 
Eureka project, now part of the DRIVE-II project. CARMINAT (comprising 
Renault, TDF-TeleDiffusion de France, and the Lyonnaise des Eaux 
Dumez) has developed four types of driver information system based on 
RDS/TMC (using the Alert-C protocol): 

• A traffic irvformation system by speech sjmthesis using a memory card 
andRDS 

• A traffic information system on color graphics screen providing route 
information, such as car parks, restaurants, hotels, petrol stations, and 
SO o n 

• Graphical information system with GPS for positiorung capability and 
"dead reckoning" incorporating aU features in the first two systems 

• Philips' Carin system incorporating all the above plus CD-ROM digital 
map source and djmamic route guidance 

Sagem developed the first three systems above, and the fourth is based on 
Philips' Carin navigation system. 

Defence Research Agency (DRA), United Kingdom: rfhe DRA is a UK 
government agency estabUshed to coordinate research into the military/ 
defense areas and identify market opportunities for UK companies in this 
area. The DRA has recentiy set up a DRA transportation branch that is 
exploring areas where its expertise could be leveraged—areas such as 
head-up-display technology, infrared vision enhancement system, thermal 
image detection systems, and collision avoidance/intelligent cruise con
trol systems. 

Delco Electronics Corporation, USA: Delco is a subsidiary of General 
Motors, that designs and builds automotive electronic components. Delco 
presented a GPS-based/dead-reckoning, dynamic car navigation system 
(known as Telepath 100) with audio and real-time route guidance capabil
ity. The Telepath 100 system uses an 8-bit rmcroprocessor. 

Gilardini SpA, Italy: Gilardini is now a wholly owned subsidiary of Mag-
neti-Marelli (the Fiat auto electronics company). Gilardini has developed 
an integrated color LCD route planner and GPS mobile navigation system 
for dynamic route guidance. The Gilardini system offers an RDS/TMC 
interface and uses a CD-ROM map that can provide synthesized voice 
guidance. 

Motorola, USA: Motorola's Automotive and Industrial Electronics Group 
(AIEG) presented its latest GPS engines for ATT/IVHS applications. 
Motorola is also participating in the US ADVANCE (Advanced Driver and 
Vehicle Advisory Navigation Concept) project (1992 to 1997) for which the 
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company has developed a dynamic GPS-based navigation and route guid
ance system, using high-speed data radiocommunications. 

Nippondenso Co. Ltd., Japan: Nippondenso of Japan showed its new 
mobile information unit and terminal (MIUT), a GPS-based map naviga
tion system which uses a PCMCIA format map and fits into a DIN slot. 
The MUIT uses a 32-bit RISC processor and has the abiUty to port to sev
eral types of communications device for d5mamic navigation. 

Philips Car Systems, Germany: Philips presented its masterpiece Carin 
navigation system. Carin is the only system to be sold in Europe by a car 
manufacturer (BMW). The Carin system is a d5mamic route navigation 
and guidance system using CD-ROM maps, GPS, and RDS/TMC for real
time traffic information processing. It has a voice synthesizer which pro
vides voice guidance. 

PSA Peugeot Citroen, France: PSA participated in 13 separate 
PROMETHEUS pilot projects involving one concept car and 12 prototypes 
that demonstrated several research themes ranging from enhanced vision, 
lane-keeping support, collision avoidance, cooperative driving, intelligent 
cruise control, traffic information and route guidance systems. 

Rockwell International Corporation, USA: Rockwell showed GPS mod
ules for car navigation systems. The latest generation is a credit-card-sized 
GPS engine, and the company is believed to be worlcing on a 60 percent 
form reduction for next-generation GPS modules. 

Saab Scania Automobiles, Sweden: Through Saab and Sweden's involve
ment in the PROMETHEUS project, a head-up-display driver information 
system was developed with Delco for an intelligent cruise control. The 
Saab/Delco HUD uses a CAN bus for on-board commtmication, and a 
5.8-GHz microwave link for short-range communication; and a laser-
based optical sensor for colUsion avoidance measurements. 

Siemens, Germany: Siemens displayed the latest generation of the Euro-
Scout car navigation system. The system now allows for dynamic route 
guidance, and offers additional driver information through a smart card 
IC that provides access to traffic guidance information via beacons. 

Sumitomo Electric Industries, Japan: Sumitomo Electric displayed a 
voice navigation system using an LCD and CD-ROM map already 
launched and offered on the Japanese market. The latest system offers 
d}mamic route guidance and route calculation. Other products developed 
and manufactured by Sumitomo for ATT/IVHS include bus location sys
tems, infrared vehicle detectors, number plate recognition systems and car 
parking space information systems. 

Thomson-CSF, France: Thomson-CSF in conjunction with Renault and 
Sagem developed a colHsion avoidance system using millimetre wave 
technology. The company also demonstrated its capability with infrared 
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technology for obstacle detection. The system is based on Sagem's mihtary 
application expertise. 

Toyota Motor Corporation, Japan: Toyota showed a fourth-generation 
proprietary "Multivision" navigation system that is fitted to the com
pany's Lexus and Crov^m luxury cars. In addition to addresses, the 
"Celsior" navigation system uses telephone numbers to route destina
tions. Toyota has its ovvn proprietary CD-ROM maps and offers total inte
gration for FM multiplex, or other radio communications technology; it 
also has voice guidance. The system has a built-in TV, phonebook func
tion, and audio/climate control fLUictions. 

Trafficmaster pic. United Kingdom: Trafficmaster offers a real-time 
(updated every three minutes) tiaffic information/map display system 
with a radio data receiver. It provides early warnings of congestion to help 
plan journeys. A second-generation system is plarmed for 1995 which will 
use a smart card for access to tiaffic/service information. Trafficmaster 
manufactures its units at its own facilities, but may begin to subcontract 
manufacture from 1995 to DDL in Ireland. 

Trimble Navigation, USA: Trimble displayed its stiengths and capabilities 
in global positioning systems. Like Rockwell, Trimble is offering a credit-
card-sized GPS engine for automotive apphcations. Trimble also offers 
vehicle tiacking systems using GPS technology for fleet control or emer
gency calling apphcations. 

Volvo, Sweden: Dynaguide is the result of Volvo's involvement in 
PROMETHEUS. This product is a dynamic navigation and route guidance 
system that takes police, emergency services, radio and other pubUc tiaffic 
information from the Swedish road administration via FM tiansmitters 
(RDS/TMC). The display unit is based on PhiUps' Carin navigation sys
tem. Volvo also has a system that allows interface to the GSM network as 
part of the SOCRATES project. 

Dataquest Perspective 
These car interface units (navigation, route guidance or tiaffic information 
systems, and so on) could also provide interfaces to public information 
systems and could be used for road tolling, identification, restricted access 
for treiffic contiol, and park and ride services that could be useful at com
munity level. These areas present sociopolitical issues and may present 
barriers to systems introduction at countiy level. 

However, car navigation systems have now made highly visible entiles 
into the OEM area as car manufacturers such as Honda, Mazda, Nissan, 
Toyota, BMW, and GM already have systems being installed in their top-
of-the-range cars. Compared to Japan, Europe has a very small aftermar-
ket for these systems, but the OEM market may be more signfficant as 

. more players tike Mercedes-Benz and Jaguar are soon to follow BMW's 
example. The benefits of these systems to drivers are safety, emergency 
calling, security, and advance knowledge of traffic conditions. Future sys-
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tems will be even more dynamic, with very sophisticated multimedia 
functions for intelligent cruise control and intelHgent braldng using colli
sion avoidance. 

Dataquest believes that LCD imits for car navigation systems will begin to 
appear in more car dashboards from the end of 1995 onwards as digital 
public communications infrastructure systems such as RDS/TMC become 
more widely available. Lower-cost solutions will use character display 
modules for text information displays only, rfhese interactive driver infor
mation systems only just emerging hold the key to more senuconductor 
and electronic integration in the car and may present the first PC in the 
car! Dataquest will publish a Focus Report in April 1995 covering these 
emerging automotive electronic areas, looking at each of the new technol
ogies and products in more detail. 

By Mike Williams 
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The main focus of the world's first congress for advanced transport 
telematics^ (ATT) and intelligent vehicle highway systems (IVHS) was 
towards a global effort to reduce or eliminate road traffic congestion, and 
environmental pollution. Improved road safety and driver information 
also featured high on the agenda, to reduce road accidents and improve 
the flow of traffic and traffic information. 

The congress, hosted by the French government, was organized by 
ERTICO (European Road Transport Telematics Implementation Coordina
tion Organisation), ITS America (Intelligent Transport Systems), VERTIS 
(Vehicle Road and Traffic Intelligence Society of Japan), and the European 
Commission. A highlight of the congress (attended by more than 2,000 
delegates) was an exhibition by more than 70 companies and organiza
tions worldwide which have been involved in various research projects 
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Introduction 
The entire area of road transport informatics (RTI) and its importance for 
car manufacturers is drawn from existing and future state-of-the-art tech
nologies from the communications, computer and consumer electronics 
industries. RTI as a concept brings together these technologies into cars 
and on roads or along road networks. 

Transport "telematics" is the term associated with computer and telecom
munications applications for driver information systems. Telematics now 
covers multimedia applications involving the FM (analog) RDS (Radio 
Data Systems)/TMC (Traffic Message Channel), GSM (Global System for 
Mobile Communications) and global positioning systems (GPS), using sat
ellites from the backbone of the future applications of electronics in cars 
and road transport management systems. 

The three major worldwide producing regions (Europe, the United States 
and Japan) have been directed in their research and development for tele
matics and IVHS by leading regional/national level government adminis
trations such as the European Commission's ERTICO in Europe, ITS 
America in the United States, and VERTIS in Japan. 

In all three regions, smaller research groups have been formed to research 
special areas of the complete structure. The structures cover wide-ranging 
areas such as traffic information road signs, radio broadcast of traffic infor
mation, improved car safety, fuel efficiency (environment), road tolling, 
car identification, and in-car information systems. The entire concept of 
intelligent highways and smart cars is known as IVHS by the Americans, 
vehicle information communication systems (VICS) by the Japanese and 
road transport informatics (RTI) in Europe. 

The emerging interface in cars that will display and relay traffic informa
tion is evolving around LCD car navigation systems using digital maps 
and car audio systems. Latest generations of car navigation and informa
tion systems include dynamic fimctions that allow for real-time traffic 
information processing and dynamic route guidance. Major setbacks in 
bringing products to the market revolve around political issues such as 
road tolling, and vehicle identification; and technical issues such as avail
ability of digital road maps and data broadcast technologies/radio fre
quency allocation by national governments. 

Common Objectives 
The common objectives of the three major regions involve linking traffic 
information databases of the poHce, emergency services, automobile asso
ciations, radio stations and other sources such as roadside traffic monitor
ing systems to a central control office. 

These data would then be made available to radio broadcasters or opera
tors that would provide the data using radio (for example, RDS/TMC, and 
GSM) or satelHte transmission. These broadcasts will provide real-time 
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traffic information such as advance warning of road congestion, and other 
road conditions such as flooding, snow, ice, or oil spillage that could be 
used for dynamic route guidance. 

Global research activities broaden to include roadside transponders, road 
sensors, beacons, and other infrastructural areas including road safety 
enhancements. These projects extend to cover service-oriented areas such 
as advanced car parking (reservations and parking management), restau
rants, hotels, and "park-and-ride" public transport systems. 

To reach this goal by the year 2000, some of the newest systems for cars in 
this area will soon include the following technologies: 

• Smart cards—conditional access and prepayment facihtator 

• LCDs for navigation systems—^video/text information display, route 
guidance display 

• Alphanumeric character modules for traffic information—low-cost text 
information display 

• Ultraviolet/infrared head lamps for improved visibility—enhanced 
rught vision 

• Electronic mirrors using cameras—obstacle detection, cooperative 
driving 

• Head-up displays (HUD)—driver warning information display 

• Autonomous intelhgent cruise control—safety and traffic flow control 

• GSM—digital 

• RDS/TMC—analog FM 

• GPS (using satellite)—vehicle location and position 

This Dataquest Perspective focuses on in-car applications of these research 
projects that are likely to impact automotive semiconductor markets. 

In-Car Research Activities by Exliibitor 
Research programs for the ATT and IVHS areas have been performed 
through a series of global activities. Participants of these research projects 
are mostly car manufacturers, telecommurucations equipment manufac
turers and service providers, radio manufacturers, car electronic systems 
manufacturers and some speciahst suppliers to the mihtary and civil aero
space industries. 

This section provides an update of each company's or organization's latest 
products and development plans (as stated earlier, this Dataquest Perspec
tive only covers those companies that are developing in-car electronic sys
tems for ATT/IVHS applications): 

ATlComm Inc., USA: A microprocessor-based "smart tiansponder" read/ 
write device, with configurable memory/storage . Multiple prepaid 
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account balances can be maintained in a single device for road tolling, 
road pricing, automated parldng, and so on. An LCD displays the account 
balance and a voice S5mihesizer warns of low funds prior to a road pricing 
zone. 

CARMINAT, France: The CARMINAT project is a spin-off from the 
Eureka project, now part of the DRIVE-n project. CARMINAT (comprising 
Renault, TDF-TeleDiffusion de France, and the Lyonnaise des Eaux 
Dumez) has developed four types of driver information system based on 
RDS/TMC (using the Alert-C protocol): 

• A traffic information system by speech S5mthesis using a memory card 
andRDS 

• A traffic information system on color graphics screen providing route 
information, such as car parks, restaurants, hotels, petrol stations, and 
so on 

• Graphical information system with GPS for positioning capabiUty and 
"dead reckoning" incorporating aU features in the first two systems 

• Philips' Carin system incorporating all the above plus CD-ROM digital 
map source and dynamic route guidance 

Sagem developed the first three systems above, and the fourth is based on 
Philips' Carin navigation system. 

Defence Research Agency (DRA), United Kingdom: The DRA is a UK 
government agency estabhshed to coordinate research into the military/ 
defense areas and identify market opportunities for UK companies in this 
area. The DRA has recently set up a DRA transportation breuich that is 
exploring areas where its expertise could be leveraged—areas such as 
head-up-display technology, infrared vision enhancement system, thermal 
image detection systems, and collision avoidance/intelligent cruise con
trol systems. 

Deico Electronics Corporation, USA: Delco is a subsidiary of General 
Motors, that designs and builds automotive electronic components. Delco 
presented a GPS-based/dead-reckoning, dynamic car navigation system 
(Icnown as Telepath 100) with audio and real-time route guidance capabil
ity. The Telepath 100 system uses an 8-bit microprocessor. 

Gilardini SpA, Italy: Gilardini is now a wholly owned subsidiary of Mag-
neti-Marelli (the Fiat auto electronics company). Gilardini has developed 
an integrated color LCD route plarmer and GPS mobile navigation system 
for dynamic route guidance. The Gilardini system offers an RDS/TMC 
interface and uses a CD-ROM map that can provide synthesized voice 
guidance. 

Motorola, USA: Motorola's Automotive and Industrial Electronics Group 
(AIEG) presented its latest GPS engines for ATT/IVHS applications. 
Motorola is also participating in the US ADVANCE (Advanced Driver and 
Vehicle Advisory Navigation Concept) project (1992 to 1997) for which the 
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company has developed a dynamic GPS-based navigation and route guid
ance system, using high-speed data radiocommunications. 

Nippondenso Co. Ltd., Japan: Nippondenso of Japan showed its new 
mobile information unit and terminal (MIUT), a GPS-based map naviga
tion system which uses a PCMCIA format map and fits into a DIN slot. 
The MUIT uses a 32-bit RISC processor and has the abiUty to port to sev
eral types of communications device for d5mamic navigation. 

Philips Car Systems, Germany: Philips presented its masterpiece Carin 
navigation system. Carin is the only system to be sold in Europe by a car 
manufacturer (BMW). The Carin system is a djmamic route navigation 
and guidance system using CD-ROM maps, GPS, and RDS/TMC for real
time traffic information processing. It has a voice synthesizer which pro
vides voice guidance. 

PSA Peugeot Citroen, France: PSA participated in 13 separate 
PROMETHEUS pilot projects involving one concept car and 12 prototypes 
that demonstrated several research themes ranging from enhanced vision, 
lane-keeping support, collision avoidance, cooperative driving, intelUgent 
cruise control, trnffic information and route guidance systems. 

Rockwell International Corporation, USA: Rockwell showed GPS mod
ules for car navigation systems. The latest generation is a credit-card-sized 
GPS engine, and the company is believed to be working on a 60 percent 
form reduction for next-generation GPS modules. 

Saab Scania Automobiles, Sweden: Through Saab and Sweden's involve
ment in the PROMETHEUS project, a head-up-display driver information 
system was developed with Delco for an intelligent cruise control. The 
Saab/Delco HUD uses a CAN bus for on-board communication, and a 
5.8-GHz microwave link for short-range commimication; and a laser-
based optical sensor for colhsion avoidance measurements. 

Siemens, Germany: Siemens displayed the latest generation of the Euro-
Scout car navigation system. The system now allows for dynamic route 
guidance, and offers additional driver information through a smart card 
IC that provides access to traffic guidance information via beacons. 

Sumitomo Electric Industries, Japan: Sumitomo Electric displayed a 
voice navigation system using an LCD and CD-ROM map already 
launched and offered on the Japanese market. The latest system offers 
dynamic route guidance and route calculation. Other products developed 
and manufactured by Sumitomo for ATT/IVHS include bus location sys
tems, infrared vehicle detectors, number plate recognition systems and car 
parking space information systems. 

Thomson-CSF, France: Thomson-CSF in conjunction with Renault and 
Sagem developed a colUsion avoidance system using millimetre wave 
technology. The company also demonstrated its capabiUty with infrared 
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technology for obstacle detection. The system is based on Sagem's military 
apphcation expertise. 

Toyota Motor Corporation, Japan: Toyota showed a fourth-generation 
proprietary "Multivision" navigation system that is fitted to the com
pany's Lexus and Crown luxury cars. In addition to addresses, the 
"Celsior" navigation system uses telephone numbers to route destina
tions. Toyota has its own proprietary CD-ROM maps and offers total inte
gration for FM multiplex, or other radio commiuiications technology; it 
also has voice guidance. The system has a built-in TV, phonebook func
tion, and audio/climate control ftmctions. 

Trafficmaster pic. United Kingdom: Trafficmaster offers a real-time 
(updated every three minutes) traffic information/map display system 
with a radio data receiver. It provides early warnings of congestion to help 
plan journeys. A second-generation system is planned for 1995 which will 
use a smart card for access to traffic/service information. Trafficmaster 
manufactures its units at its own facilities, but may begin to subcontract 
manufacture from 1995 to DDL in Ireland. 

Trimble Navigation, USA: Trimble displayed its stiengths and capabilities 
in global positioning systems. Like Rockwell, Trimble is offering a credit-
card-sized GPS engine for automotive applications. Trimble also offers 
vehicle tracking systems using GPS technology for fleet contiol or emer
gency calUng appHcations. 

Volvo, Sweden: D5niaguide is the result of Volvo's involvement in 
PROMETHEUS. This product is a dynamic navigation and route guidance 
system that takes police, emergency services, radio and other pubUc traffic 
information from the Swedish road administration via FM transmitters 
(RDS/TMC). The display unit is based on Philips' Carin navigation sys
tem. Volvo also has a system that allows interface to the GSM network as 
part of the SOCRATES project. 

Dataquest Perspective 
These car interface units (navigation, route guidance or traffic information 
systems, and so on) could also provide interfaces to public information 
systems and could be used for road tolling, identification, restiicted access 
for trnffic control, and park and ride services that could be useful at com
munity level. These areas present sociopolitical issues and may present 
barriers to systems introduction at coimtry level. 

However, car navigation systems have now made highly visible entries 
into the OEM area as car manufacturers such as Honda, Mazda, Nissan, 
Toyota, BMW, and GM already have systems being installed in their top-
of-the-range cars. Compared to Japan, Europe has a very small aftermar-
ket for these systems, but the OEM market may be more significant as 
more players like Mercedes-Benz and Jaguar are soon to follow BMW's 
example. The benefits of these systems to drivers are safety, emergency 
calling, security, and advance knowledge of traffic conditions. Future sys-
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i 
terns will be even more dynamic, with very sophisticated multimedia 
functions for intelligent cruise control and intelligent braking using coIH-
sion avoidance. 

Dataquest believes that LCD units for car navigation systems will begin to 
appear in more car dashboards from the end of 1995 onwards as digital 
public communications infrastructure systems such as RDS/TMC become 
more widely available. Lower-cost solutions will use character display 
modules for text information displays only. These interactive driver infor
mation systems only just emerging hold the key to more senuconductor 
and electronic integration in the car and may present the first PC in the 
car! Dataquest wiU publish a Focus Report in April 1995 covering these 
emerging automotive electronic areas, looking at each of the new technol
ogies and products in more detail. 

By Mike Williams 
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By Andrew Norwood 

1993 European Printer Production 

Summary 

In 1993 printer production in Europe reached 4.26 million units, of which 
the bulk was matrix production. This drove a total semiconductor market 
for printers of $203 million. Dataquest estimates that the semiconductor 
market for printers will reach $366 million by 1998, driven by increasing 
printer production and rising semiconductor content. This Dataquest Per
spective, researched in conjimction with the European Document Manage
ment Group, gives an analysis of European printer production in 1993 and 
beyond. 

European Printer Market Overview 

The European printer market continues to grow, with a compound annual 
growth rate (CAGR) for 1993 to 1998 of 6.1 percent. V/ithin tiiat rate, each 
of the different technologies are behaving differently; ink jet printers are 
growing at 13.8 percent while dot matrix printers are decUning at 12.9 per
cent. The laser market is increasing at 8.5 percent, while others including 
thermal and line printers are moving upwards at 4.1 percent. 
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Figure 1 shows the market switchover between dot matrix printers and 
ink jet pj3n|ers as the dominant technology. Some of the factors in the 
switdv^veliare that dot matrix printers are stiU noisy, print quality has 
reac^ed^l^'lipper limit and integrated sheet feeders came too late, while 
in cdnftilswrLk jet has none of these problems and has a smaller foot
print. 1993 was the first year ink jet outperformed dot matrix printer 
shipments. 

Table 1 shows Western European printer shipments by technology in 
1993 and 1998. Ink jet technology can be seen to be the prevailing solu
tion due to its many benefits, while laser technology grows slightly 
above market average. 

Figure 1 
European Printer Shipments by Technology 1991-1998 
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Table 1 
European Printer Sh ipments 1993-1998 

Technology 

InkJet 

Laser 

Dot Matrix 

Other 

Total 

Shipments 

1993 

3,620 

1,996 

2,823 

50 

8,489 

Units (K) 

1998 

6,923 

3003 

1,418 

61 

11,405 

Market Share (%) 

1993 

42.6% 

23.5% 

33.3% 

0.6% 

1998 

60.7% 

26.3% 

12.4% 

0.5% 

CAGR(%) 

1993/98 

13.8% 

8.5% 

-12.9% 

4.2% 

6.1% 

Source: Dataquest (July 1994 Estimates) 
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Analysis of Printer Production in Europe 

Dataquest estimates that effective printer production was 4.26 million 
units in 1993. Effective production is where the printer contioller boards 
are manufactured or production was subcontracted in Europe. Figure 2 
shows European production of printers by technology. As can be seen 
from this chart, the overwhelming proportion is in the area of dot matrix 
printers, with 67 percent. However, as shown in Table 1, in terms of sales, 
matrix printers only accotmted for 33 percent, the largest segment being 
ink jet printers with 43 percent. 

Europe already has some limited ink jet production, with both Hewlett-
Packard (HP) and Olivetti-Canon producing, and Epson starting produc
tion in 1994. If Europe is to supply an acceptable proportion of its printer 
needs, then we will have to see more ink jet production shifting to Europe 
in the next few years. Dataquest believes that this will happen, although 
there will be a time-lag between the uptake of ink jet technology and the 
shift of production to Europe, causing Europe's printer production to fall 
behind sales. 

This is illustrated in Figure 3, which shows Dataquest estimates of ink jet 
production out to 1998, along with sliipments for ink jet, and related semi
conductor demand from ink jet. Production wiU fall further behind sales 
in the next few years due to the lack of ink jet production in Europe. How
ever, as production moves to Europe in 1995 and onwards, we expect pro
duction to grow rapidly. 

Figure 2 
Etiropean Printer Production by Technology 

lnl< Jet 

13% 

Dot Matrix 

68% 

1993 Production 
4.26 Million Units 

. ' [ ^ B M Laser 
^^m' 18% 

....../ 

Other 

1 % 

Source: Dataquest (July 1994 Estimates) 

SAMM-EU-DP-9403 ©1994 Dataquest Europe Limited July 26,1994 



Semiconductor Application Markets Europe 

Figure 4 shows that laser printers will continue a steady increase in 
shipments—an 8.5 percent CAGR between 1993 and 1998, with produc
tion growing faster. Increasing production will drive a semiconductor 
consumption with a CAGR of 9.8 percent over the same period. 

The rapid decline of dot matrix printers is shown in Figure 5. At the 
moment Europe is in the strange position of producing more units than 
numbers shipped; this can be accounted for when Easteiri European 
slupments are taken into account. Dataquest also understands that 
some large manufacturers have built up large inventories as production 
continues and shipments tail off. Over the next five years we expect to 
see production fall to approximately two-thirds of European shipments. 

Figure 6 shows the overall view of printer production in Europe. The 
next few years are marked by slow production growth compared to 
shipments, but this picks up in 1996 mainly due to increasing ink jet 
production in Europe. 

The semiconductor demand over these years continues to grow unaf
fected by the trend in ink jet and matrix production. This is because the 
semiconductor demand comes from laser printers, which show a steady 
unit production rise and increasing semiconductor demand. However, 
post-1995 ink jet consumption will drive the overall semiconductor 
market as laser consumption begins to shp. The key statistics are that 
total printer shipments show a CAGR of 6.1 percent between 1993 and 
1998. Production has a CAGR of 12.7 percent and semiconductor con
sumption has a CAGR of 12.6 percent for the sanie time period. 

Table 2 shows that, overall, Epson is the largest producer of printers in 
1993, with production of 700,000 units; however, all of its production in 
the area of dot matrix printers. In 1994 Epson started to assemble ink jet 
printers in its factories in France and United Kingdom. Otivetti-Canon 
joint venture was the largest manufacturer of ink jet printers, with 
396,000 units produced at its facility in Italy. 

Table 3 shows European printer manufacturing locations and the tech
nologies manufactured there. The table also gives an indication as to the 
type of production carried out at these locations; this is broken down 
into the following categories: 

• Full assembly of the printer means that the controller boeurd was 
manufactured by the company in Europe, although other subassem
blies like the print engine may have been imported. This means in 
essence that the company was purchasing semiconductors in Europe 
and is therefore counted as effective production. 

• Subcontract assembly appUes were a company may contract out the 
manufacture of the controller printed circuit board to another com
pany within Europe. Again, this means that the semiconductors are 
purchased in Europe, and this therefore counted as effective 
production. 
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Final assembly involves the assembly of printers from imported subas-
sembled components, including the controller board which has been 
assembled outside of Europe with no local semiconductor purchase. 
Thus is therefore not counted as effective production. 

Table 2 
1993 European Printer Production Ranking by Manufacturer 
(Thousands of Units) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Company 

Epson 

Oki 

Hewlett-Packard 

Oce 

Olivetti-Canon 

Star 

Olivetti 

Citizen 

Panasonic 

NEC 

Seikosha 

Bull (Compuprint) 

Mannesmann Tally 

Fujitsu 

Texas Instruments 

Brother 

Canon 

Others 

Total 

Split 

Dot 
Matrix 

700 

654 

- • 

-

-

314 

241 

220 

190 

150 

150 

73 

75 

73 

0 

44 
:_. 

17 

2,901 

68.2% 

Ink Jet 
-

-

180 

-

396 

-

-

.-. 
• - . . -

--

, - • . 

-" 

-

• - • • 

. - • . . 

- • 

^ 

-

576 

13.5% 

Laser 

-

- • 

228 

400 

-
« 

.̂ ^ 

-

• - . 

• ^ • 

.-

10 

^ 

- • 

55 

^ 

30 

32 

755 

17.7% 

Other 

-

• 

-

-̂  

-

• ^ 

• ^ -

.-
- i 

--

-

^ • 

-

• ^ • 

-

--

^ • 

24 

24 

0.6% 

Total 

700 

654 

408 

400 

396 

314 

241 

220 

190 

150 

150 

83 

75 

73 

55 

44 

30 

73 

4,256 

100.0% 

Source: Dataquest (July 1994 Estimates) 
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Figure 3 
European Ink Jet Production and Related Semiconductor 
Demand 1991-1998 
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Figure 4 
European Laser Production and Related Semiconductor 
Demand 1991-1998 
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Figure 5 
European Dot Matrix and Related Semiconductor Demand 
1991-1993 
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Figure 6 
European Total Printer Production and Related Semiconductor 
Demand 1991-1998 
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European Printer 

Company 

Amstrad 

Brother 

Bull (Compupruit) 

Canon 

Citizen 

Dataproducts 

Dataproducts 

Epson 

Epson 

Facit Partner 

Ferrotec 

Fujitsu 

FKI Newbury Data 

Hewlet- Packard 

Hewlett-Packard 

Hewlett-Packard 

larfalla 

Kyocera 

Lexmark 

Mannesmann Tally 

NEC 

Nipson Printing 
Systen:\s 

Gee 

Oki 

Ohvetti 

Manufacturing and Des ign Locations. 

Town 
Brentwood 

Wrexham 

Turin 

Bretagne 
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Dublin 

Amsterdam 
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Telford 
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Malaga 
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Barcelona 
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Country 
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Table 3 (Continued) 
European Printer Manufacturing and Design Locations. 

( 0 

Company 

Olivetti-Canon 

Olivetti 

Olivetti 

Panasonic 

Printer Systems 
International 

Rank Xerox 

Rank Xerox 

Rank Xerox 

Seikosha 

Siemens Nixdoi^! 

Star 

Texas Instruments 

Town 

Aghe 

San Bernardo 

Scarmagno 

EKiffryn 

Siegan 

Venray 

NeuviUe-en-jferian 

Mitcheldean 

NeumLinster 

Poing 

Tredegar 

Utrecht 

Country 

Italy 

Italy 

Italy 

UK 

Germany 

Netherlands 

France 

UK 

Germany 

Germany 

UK 

Netherlands.; 

Final 
Assembly 

• 

• 
• 

Full 
Assembly 

• 

• 
• 
• 

• 
• 
• 
• 
• 

Sub
contract 

Dot 
Matrix 

• 
• 
• 
• 

• 

• 

InkJet 

• 
Thermal Laser Line Other 

• 
• 

• 

• 

Source: Dataquest (July 1994) 
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Trade Issues and Dumping 

When looking at the trends in printer manufacturing in Europe, it is 
important to remember that one of the main reason why so many Japa
nese printer manufacturers are present in Europe is tariffs. In the late 
1970s and early 1980s, many European and US matrix printer manufac
turers began to suffer from the effects of lower-cost products from 
Japan. This culminated in a complaint to the European Commission 
(EC) by the Committee of European Printer Manufacturers (Europrint) 
on behalf of companies such as Honeyw^ell, Mannesmann Tally, Olivetti 
and Philips. 

In 1988 the EC announced that it had upheld the complaints from the 
European printer manufacturers and imposed a definite antidumping 
duty on all imports of matrix printers originating in Japan. The level of 
these tariffs ranged from 4.8 percent for Tokyo Electric through to 
47 percent for Fujitsu. The tarfffs did not apply to matrix printers manu
factured in Japanese-owned European plants, provided that these print
ers met the EC's "local content" requirements. 

While Japanese matrix printer manufacturers saw the European market 
as full of potential for their products, they also reahzed that they could 
only achieve limited success by manufacturing all their printers in 
Japan. In the mid-1980s they changed their tactics from the traditional 
"Market Out" philosophy—everything made in Japan and shipped out 
to the market—to that of a "Market In" policy. The objective of this 
change was to bring the Japanese manufacturers closer to their Euro
pean markets and to provide them with an ability to quickly react to 
customer demands and changes. 

A combination of a change in marketing philosophy by Japanese printer 
manufacturers and the EC's antidumping legislation resulted in a num
ber of Japanese matrix printer companies estabUshing fuU production 
faciUties within the European Union. From an individual country view
point, the main beneficiary was the United Kingdom where a total of 
seven new or extended manufacturing plants were estabUshed. 

When these changes occurred, the total European dot matrix printer 
market was estimated at 4.6 million units and rising. The total matrix 
market peaked in 1990 when both 9- and 24-pin printers were subjected 
to market pressure from ink jet machines. Dataquest estimates that by 
1998 the total matrix market in Europe will have declined to about 
1.4 miUion units, or just over 12 percent of the market. Although there 
has been a remarkable swing away from impact printers towards non
impact technology in Europe, manufacturing has seen little change. 

The EC defines a product as dumped if its export price to member coun
tries is less than the normal value of an equivalent product. The normal 
value is the price of the product in the country of origin of the product 
or exporter, whichever is more relevant. 
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The definition of local content by the EC was quoted as: "The value of the 
parts or materials used in the assembly or production and originating in 
the country of exportation of the product subject to the antidumping duty 
exceeding the value of all other parts or materials used by at least 50 per-
cent." This condition was Imposed to avoid subassembHes being shipped 
In from Japan and assembled using low-technology "screwdriver opera
tion" in the local EC plant. 

Printer Technology Trends 

The main trends driving printer technology are as follows: 

• Color printing 

• Networking/group ware 

• Multifunctional capabilities 

• Host-based printing 

• Software: multimedia 

Briefly we will look at a couple of these areas that are effecting semicon
ductor tiends in Europe. 

Host-Based Printing 
With the maturing of page printer languages, such as PCL and PostScript, 
and established positions of computer operating environments such as 
System 7 and Windows—Windows alone has an installed base close to 
30 mUHon users—Dataquest expects to see host-based printing solutions, 
such as QuickDraw and Windows printing, attempt a further Impact on 
the market. QuickDraw page printer solutions have been penetrating the 
Apple meurket for a few years, and Windows printing solutions such as 
Microsoft's Windows Printing System is beginning to emerge. Host-based 
printers do not require the relatively expensive microprocessors but rely 
Instead on the processing power of the host computer. 

Higli-Resolution Printing 
The trend to high resolution began in early 1990 with the introduction of 
Hewlett-Packard's LaserJet III printer. The printer featured Resolution 
Enhancement Technology, an edge-smoothing effect that gave the illusion 
of higher resolution. The next step In better print quality was when 
Hewlett-Packard announced its 600 x 600-dpl LaserJet 4 in late 1992, to be 
closely followed by other manufacturers. In terms of semiconductor 
requirements, high resolution requires more processing power and more 
memory. 

Multifunctional Products 
The large market for office equipment has, in many cases, been driven by 
supply/ push marketing from manufacturers. Manufacturers have often 
attempted to differentiate their products from their competitors by adding 
more and better features at competitive prices. Printer vendors, for exam-
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pie, have historically added fonts, emulations, and image-enhancement 
software as an improvement to the basic print engine. Copier compa
nies have added zoom reduction and enlargement, and facsimile manu
facturers have added automatic dialling and polling. As these markets 
have matured, manufacturers are running out of features to add to their 
products to differentiate themselves. 

Now, in addition to adding features to their products, some manufac
turers are attempting to add new functions to their engines. Facsimile 
manufacturers promote the copying function or printer emulations; 
copier companies have attempted to add printing and fax functionality; 
and several printer companies are offering fax and even scanning and 
copying capabihties to their print engines. Although in Europe at the 
moment multifunctional printers are not a significant factor, this may 
change with user demand . 

Semiconductor Trends in Printers 

The laser printer industry has two divergent trends in the area of semi
conductors, one towards ever-increasing semiconductor content and the 
other towards dumb printers. Table 4 gives our estimates of average 
semiconductor content for the different printer technologies manufac
tured in Europe for 1993 and a forecast for 1998. 

Although ink jet shipments are forecast at more thcui twice the number 
of laser printer shipments by 1998. Table 4 shows that laser printers 
have a higher semiconductor content as they are more advanced. This is 
borne out by Figure 7, which shows that in terms of semiconductor 
consumption, ink jet production consumes 43 percent of 
semiconductors compared with 49 percent for laser printer production. 

Table 4 
Semiconductor Content of Printers per Machine 1993 and 1998 
(Dollars) 

Technology 

InkJet 
Laser 

Dot Matrix 

Other 

1993 

$30 

$148 

$25 

$39 

1998 

$30 

$120 

$30 

$30 

Percent CAGR 

0.0% 

-4.1% 

3.7% 

-5.1% 

Source: Dataquest (July 1994 Estimates) 
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Figure 7 
Total European Printer Sem iconductor Consumption 1993 and 
1998 

Dot Matrix 
36% 

Laser 
55% 

1993 
$203 Million 

1998 
$366 Million 

Source: Dataquest (July 1994 Estimates) 

Laser Printers 
Dataquest estimates that the 1993 semiconductor content of a laser printer 
vvas $148; of this, DRAM and microprocessor accounted for $117. The 
remainder of $31 came from all other devices. 

Figure 8 is a block diagram of a typical laser printer. Table 5 shows semi
conductor consumption for laser printers by device for 1993 and 1998. 

SRAM and NVRAM devices hold the system settings; the panel interface 
drives the user control panel and would normally contain a 4-bit micro-
controller. The ROM holds the system fonts, while control logic carries out 
memory addressing to the DRAM and arbitration of access to memory 
from CPU and I /O controller. The primary function of the drive circuitry 
controller is to interface to the laser, print dnmi, scarmer motor, paper con
trol mechanism, and so on. 
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Figure 8 
Typical Laser Printer Controller Block Diagram 
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Table 5 
Total Laser Printer Semiconductor Consumption 1993 and 1998 
(Millions of Dollars) 

Semiconductor Device 

Total Semiconductor 

IC 

Bipolar Digital 

Memory 

Logic 

MOS Digital 

Memory 

Micro 

Logic 

Analog 

Discrete 

1993 

$111.9 

$111.9 

$0.4 

$0.0 

$0.4 

$111.6 

$64.2 

$40.6 

$6.8 

$0.0 

$0.0 

1998 

$178.3 

$178.3 

$0.7 

$0.0 

$0.7 

$177.6 

$75.3 

$89.6 

$12.7 

$0.0 

$0.0 

Percent CAGR 

9.8% 

9.8% 

13.3% 

-

13.3% 

9.7% 

3.3% 
17.1% 

13.3% 

-

-

Source: Dataquest (July 1994 Estimates) i 
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Processor Trends 
The printer processor market was originally dominated by Motorola with 
its 68000 family, but laser printers have now given over to RISC processors 
as the preferred option for 600x600 dpi. The most popular processors 
used in Europe are as foUows: 

• Intel—i960 

• Motorola—68000 and PowerPC 

• AMD—29000 

• MIPS—R3000 

• Weitek—8200 

• Fujitsu—SPARC RISC 

At the beginning of the year Canon announced an agreement with IBM 
regarding the PowerPC, whereby IBM will supply Canon with products 
based on the PowerPC microprocessor. One of the areas in which Canon 
first uses this microprocessor is Ukely to be in printers. 

Printers other than laser will use low-performance microprocessors as 
processing is not important. An exception to this will be some high-end 
ink jet printers that use a page description language (PDL) and need the 
processing power. 

Memory Trends 
For laser printers, memory requirements fall into two categories: nonvola
tile memories (typically ROM), which are used for code and font storage; 
and page memory, which is used to store the bit-mapped images of the 
page to be printed. 

Nonvolatile appHcations are used to hold fonts and printer settings. As 
the number of standard fonts has increased—currentiy numbering some 
32—nonvolatile memory has been rising to about 2MB for a normal 
printer. 

Page memory applications need large amounts of memory capable of 
holding a complete page bit map because they are generally vmable to pro
cess a page "on the fly" or in real time, rrherefore, memory requirements 
for standard 300 x 300 dpi machines would be 1MB, or 4MB for a 600 x 
600 dpi . Printers of 1,200 dpi will require a massive memory in excess of 
16MB to store a bit map . 

Memory required for 1 page = ((papersize^ * dpi^) -=- 8 -J-1024) -=-1024 

On top of this, the printer also requires additional memory for other tasks. 
Also, most printers are capable of handling quartile paper size, which is 
slightly larger than A4. 
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One technique used by some printer manufacturers to reduce memory 
content is "banding" or band buffering, in which only a fraction of a 
page is stored at a given time. Banding can reduce memory costs; how
ever, there is a substantial speed trade-off. 

Although the trend is for increasing memory in laser printers, we expect 
the value in dollar terms to peak in 1996. This is due to the fact that 
Dataquest expects a CAGR decline of about 30 percent in DRAM cost/ 
megabyte between 1993 and 1998. 

Ink Jet Printers 
Although ink jet printers will never require the memory or processing 
power of laser printers and therefore the semiconductor content, the 
sheer volume of production by 1998 will mean that they will rival laser 
printers. This was shown earlier in Figure 7. Although some ink jet 
printers do have processors, many will confine without. A small 
amount of memory is common, but with the trend of downward mem
ory prices this will amoimt to very little. 

Dot Matrix and Others 
Dot matrix printers, like ink jet, have low processing power needs and 
most are driven by simple 8-bit microprocessors; they also have limited 
memory, which can range from no memory whatsoever to 1MB. With 
shipments falling, local production is likely once again to move outside 
of Europe to the Far East, but this time to the newly industricdized econ
omies (NIE) and not to expensive Japan. 

Dataquest Perspective 

European printer production will continue to grow at a CAGR of 
12.7 percent between 1993 and 1998. Within that, each of the different 
technologies' production trends are different. Laser printers remain the 
most important in semiconductor terms, although ink jet becomes rela
tively more important. This is on the assumption that ink jet production 
wiU move to Evtrope, replacing the decline in dot matiix production. 

Many European printer manufacturers wiU have a turbulent time in the 
next few years—especially matrix producers—as they have to decide 
whether to continue to manufacture in Europe, and swap to ink jet pro
duction, or alternatively to close plants. Several companies wiU still be 
sensitive to the issue of tariffs and dumping, although many indigenous 
European printer manufacturers of 10 years ago no longer exist. 

The event to have the biggest effect on European printer semiconductor 
consumption wiU be Dataquest's forecast decline in DRAM price. 
Although the average DRAM cost for printers will decline from $71.5 in 
1993 to $37.9 in 1998, memory content in megabytes will triple. 
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The trend towards ink jet printers for the home or small office, home office 
(SOHO) market seems unstoppable. However, laser printer manufacturers 
may try to win some of this business with cheap laser printers, especially 
using Windows-based printing. 

Although multifunctional printers may also be a way of winning the 
SOHO market—combining fax, copier eind printer into one item—if this 
happened it would seem unlikely that Europe would be able to hold onto 
production. This type of equipment would need to have a small form fac
tor and require the skills usually witnessed in consumer goods and note
book computers—something Europe is not strong in. 

Due to the make-up of printer manufacturers, most of the design tends to 
be done out of Japan or the United States, and that is where the European 
business needs to be won . 

By Andrew Norwood 

Appendix: Company Notes 

I 

\ 

A brief overview of those companies currentiy manufacturing or integrat-
ing printer products in Europe is given below. 

Amstrad 
Amstiad, based in Brentwood, England, is a new entrant into the printer 
industiy. We believe that Amstiad-designed printer production will be 
subcontracted to JarfaUa based in Sweden. 

Brother 
In 1987, Brother built its second manufacturing facility in Wales, at Wrex
ham, to produce 9-, 18- and 24-pin matrix printers. However, we now 
understand that Brother has stopped the production of printer products at 
this site. Research and development for Brother's matrix printers is carried 
out in Nagoya, Japan. 

Bull 
Bull's printer manufacturing plant, located just outside Turin, Italy, dates 
back to the 1960s when it was originally owned by Olivetti. In 1991, Bull 
took over the plant, which currently houses the printer design and manu
facturing facilities. This 4,000 m^ plant employs about 400 people produc
ing the Bull range of medium- and high-speed matrix printers and the 
latest Bull range of 6- to 16-pages per minute (ppm) laser printers. BuU 
manufactures matrix printers for its own consumption in Europe, as well 
as carrying out assembly work production for OEM customers such as 
Digital Equipment, Unisys and Memorex Telex. This production is shown 
in our Bull estimates. 
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Canon 
In 1983 Canon, chose Bretagne near Rennes, France to set up its second 
European manufacturing facility. Today this 27,000 m^ faciHty provides 
employment for about 700 people. Canon makes a range of other equip
ment at this plant. 

Citizen 
In 1987 the Citizen Watch Company of Japan announced that it would 
build a 7,000 m^ matrix printer manufacturing faciUty in Scunthorpe, 
England—the company's first computer printer factory outside Japan. 
The establishment of Citizen Manufacturing (UK) represented an initial 
investment by Citizen of nearly £6 milHon. This facility has the ability to 
produce some 300,000 9- and 24-pin dot matrix printers annually. The 
output from this site is targeted at the markets of Eastern and Western 
Europe, the Middle East and Africa. Research and development is car
ried out in Japan. 

Dataproducts 
Dataproducts, part of the Hitachi Group, has been estabUshed in Ireland 
since 1965 but did not start to manufacture printers until 1975. A major 
investment of between $15 million to $20 milUon in the company 
occurred in 1982, resulting in the construction of a new 20,438 m^ pur
pose-built facility. This both services Dataproducts' European head
quarters and houses the printer products and imaging suppUes 
divisions of the company. 

Dataproducts also carries out final assembly of laser printers at its plant 
in Amsterdam, the Netherlands. Research and development is carried 
out by Dataproducts in Califorrda. 

Epson has two plants in Europe, one in France and the second in the 
United Kingdom. In 1985 Epson opened its first European printer man
ufacturing faciUty at Creteil, France. This 6,200 m^ plant currently 
employs about 165 people who produce the 24-pin matrix printers. 
Although only final assembly takes place, we believe that board manu
facture is subcontracted locally in Europe. 

In a further commitment to the European printer market Epson opened 
its second manufacturing facility, in 1988, at Telford, England. This 
16,000 m^ plant has a 650-strong work force producing a range of matrix 
printers plus many associated printed circuit boards. In the early years, 
when the matrix printer market was more buoyant, this plant was tar
geted towards high-volume production with its associated long lead 
times. Over the last few years the market has declined and the need to 
be able to quickly react to customer orders has become more important. 
This has been achieved by changing the production method from mass 
to batch production, thus enabling the site to handle smaller production 
runs more effectively. 
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The Telford facility contains 10 production Unes capable of producing up 
to 16 different matrix printer models. Recently production of the Epson 
Stylus 800 ink jet printer was undertaken at this site. Not only will this be 
the first nonimpact printer to be manufactured at this plant, but it also 
makes Epson the first Japanese manufacturer to initiate production of its 
ink jet printers in Europe. Generally, output from both these manufactur
ing facilities is sold to the Epson sales subsidiaries in Europe and Africa. 

Research and development takes place at Seiko Epson Japan, in Hirooka-
Nagano . 

Ferrotec 
Ferrotec has its headquarters in Ireland and sells a range of portable direct 
thermal transfer printers. The initial technical expertise was purchased 
from a small US company in 1988. Since then, more than £2 milhon has 
been invested in the development and introduction of the company's cur
rent range . 

In 1992 Ferrotec signed an agreement with Serrib, a subsidiary of Group 
Bull, to manufacture its printer requirements; however, the design and 
development is handled in Ireland were a small amount of pre-production 
and prototypes are produced . Ferrotec's production is shown under its 
own name and not in Bull's production numbers . 

Facit 
Facit's production faciUty is located at Atvidaberg, Sweden. The work 
force at this location numbers about 500, currentiy producing a wide 
range of products for several OEM customers. These products include 
very specialized banking equipment as well as Facit's own Flexforce high
speed, 24-pin E950 and D960 matrix printers. 

FKI Newbury Data 
FKI Newbury Data's 9,300 m^ manufacturing plant, located in Winsford, 
England, has been established for about 20 years. Newbury Data is 
involved in the production of speciahst high-speed dot matrix printers; 
also, research and development is carried out at the plant. A small amount 
of production is subcontracted, but this is included within our estimates. 

Fujitsu 
Opened in 1973, Fujitsu's facility covers an area of 7,600 m^ and produces a 
range of products including bank telling machines, money-counting 
equipment and the company's full range of 24-pin dot matrix printers, pri
marily sold into the Europeeui market. While the total plant employs 
about 750 people, only a small number are directly involved in the pro
duction of matrix printers. 

Hewlett-Packard 
Hewlett-Packard has three production locations in Europe, in the Nether-
lands, Spain and Italy. 
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Early in 1993 Hewlett-Packard announced that it would invest $17 mil
lion in its Amerfoort European Distribution Centre in the Netherlands, 
expanding its size by a further 10,000 m^. This additional space can 
house up to five production lines, but initially only two lines will be 
operational. These lines are used to assemble and test the 4-ppm Laser
Jet 4 and 4ML range of printers for the European market. We beUeve 
that although this plant only carries out final assembly, production of 
the controller boards is carried out at HP's other production sites in 
Europe. We have therefore included these as effective production under 
HP estimates. 

Hewlett-Packard initially started production at this site in San Cugat, 
Barcelona, Spain in 1985. Currently a range of large-format and desktop 
ink plotters are manufactured here, employing about 400 people. Over 
the next two years Hewlett-Packard plans to invest more than 
Pta 1,800 million ($15.3 million) in this facility by increasing the floor 
space by a further 8,000 m^ and purchasing new equipment. 

Hewlett-Packard plans to move the worldwide responsibility for the 
research, development, marketing and production of its entire range of 
large-format pen and ink jet plotters from San Diego, California, to 
Spain. Thus, within 18 months, all of the European markets' demand for 
ink jet printers will be manufactvtred at this location. 

In 1990, Hewlett-Packard invested $6 million in a new manufacturing 
facility in Bergamo, near Milan, Italy. This site was originally planned 
for the manufacture of controller boards for the LaserJet series of 
printers and employed about 100 people. However, HP recentiy 
announced the decision to expand the scope of this plant by beginning 
the assembly/integration of all the 17-ppm LaserJet 4Si and 4SiMX 
printers for the European market at this location. This additional activ
ity has resulted in an expansion of the work force to 350 people. 

Jarfalla 
The original IBM manufacturing plant was established in 1971 at JafaUa, 
Sweden. It was extended in 1982 to its present size of 60,385 m^. rphis 
facility, has a nruxed history of ownership; originally part of IBM manu
facturing it was, for a short time, under the aegis of Peruiant Systems, 
but in July 1993 it became part of IBM Sweden. Currentiy, JafaUa as a 
company is changing its product tine significantly and will not manu
facture printers in large volumes as earlier. 

Kyocera 
In 1991 Kyocera purchased the French company AVX and formed Kyo
cera Manufacturing France. This company occupies approximately 
3,000 m2 of manufacturing space within the AVX plant, which is located 
in Le Grand Quevilly. The research and development is carried out in 
Yhoga, Japan and final assembly takes place in France. Therefore, no 
production estimates are shown in Table 2. 
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Mannesmann Tally 
In 1979, Mannesmann Prazisiontechnik merged with Tally Corporation to 
become Maimesmann Tally, one of Eiirope's largest independent printer 
companies. The company is a supplier of a wide range of products, cover
ing various technologies, but only the 9- and 24-pin range of dot matrix 
printers are manufactured in Europe, at Elchingen, Germany. Research 
and development is carried out by Mannesmann at Elchingen. 

NEC Technologies 
NEC opened a new 10,000 m^ manufacturing site at Telford, England in 
1987, which was initially planned to produce matrix printers, video 
recorders, facsimiles and mobile telephones. The total investment by NEC 
was reputed to be between £40 million and £50 million, of which approxi
mately £15 million was invested in the printer factory. Since its original 
opening, a further 24,000 m^ has been added to this complex and the out
put now includes monitors plus mobile telephones and 24-pin matrix 
printers. As matrix production has declined, the spare capacity has been 
taken up by mobile phones. 

NIpson Printing Systems 
Nipson is the high-speed printing division of Groupe BuU. This printer 
subsidiary manufactures the company's range of high-speed fanfold and 
cut-sheet magnetographic nonimpact printer range. These products are 
manufactured at the Belfort plant in France; this was established in the 
early 1980s. Belfort has a manufacturing work force of about 100 people, 
plus a further 100 people in the research and design departments. This 
plant has the capacity to produce about 300 printers per year. Although 
the company subcontracts board assembly because of the low volumes, 
we believe this work is carried out within Europe. 

Oce 
Oce specializes in the production of midrange (30- to 45-ppm) page print
ers which have been manufactured at the Venlo, Netherlands plant since 
1988. This facility also produces photocopiers, photoconductors, silicon 
and belts. Most printers manufactured by Oce are sold into the European 
market. 

01(1 
In 1987 Oki Electric Industries invested £20 million to set up a 41,000 m^ 
printer manufacturing site in Cumbernauld, Scotland. The operation was 
initially set up to produce dot matrix printers, and produced its one-mil-
lionfh printer in 1991. Today, approximately 520 people are involved in the 
production of the Oki range of 9- and 24-pin matrix printers. 

In mid-1993 Oki said that it would move production of low-end printers 
for the US market to its plant in Scotland. The high cost of the yen had 
forced Oki to look for a cheaper alternative to manufacturing in Japan. 
The plan was that Old Cumbernauld would be "contracted" to build the 

SAMM-EU-DP-9403 ©1994 Dataquest Europe Limited July 26,1994 



22 Semiconductor Application IVIarkets Europe 

machines and then ship them to the United States, and would then bill 
Oki Japan. Production started in October 1993, but in June 1994 Oki 
announced that it intends to expand its production base in Thailand, 
shifting the remaining Japanese printer production to its factory there. 

Olivetti 
Olivetti has four own-printer production plants in Europe, three in Italy 
and one in Spain; it also has a joint venture with Canon. 

The OUvetti production facility at Scarmagno, near Ivrea, Italy has been 
estabhshed for many years. Medium- to high-speed 9- and 24-pin 
matrix printers, personal computers and automatic telling machines are 
manufactured here. Controller boards for the Olivetti lower-speed page 
printers are also manufactured at this location, where they are also inte
grated with low-end laser printer engines from Japan, rfhe final quality 
inspection and test of the Olivetti 17-ppm page printer range is also 
undertaken at Scarmagno. 

All the printheads fitted to the European-manufactured OUvetti range 
of matrix and ink jet printers are assembled and tested at the San Ber
nardo plant, which is also close to Ivrea. Research and development on 
the Olivetti range is carried out at Ivrea, Italy. 

The Sparush plant in Barcelona produces the lower-speed 9- and 24-pin 
matrix printers in the OUvetti range. It employs about 150 people, cov
ers an area of around 10,600 m^ and has the ability to produce some 
100,000 printers per year. However, with the decline in the 9-pin dot 
matrix market, it is doubtful if this level of output is required. 

Olivetti-Canon 
This production faciUty was created in 1987, when Olivetti and Canon 
signed a joint cooperation agreement that resulted in the formation of 
Olivetti-Canon Industriale (OCI), located in Agile. OUvetti-Canon was 
originally fotmded to manufacture low-volume photocopiers for both 
the Canon and Olivetti badges, but a further agreement in April 1992 
created a new bubble jet division. Under this agreement Olivetti manu
factures ink jet printers for its own requirements plus those of other 
OEM customers such as Citizen, Fujitsu, Digital Equipment, NEC, Sei-
kosha and Mannesmann Tally. Research and development is under
taken at OUvetti-Canon facilities in Yveroon, Switzerland. 

PS! Printer Systems International 
This company is the result of a buyout in July 1992 of the former Philips 
Kommunikations Industries AG printer manufacturing facilities at 
Seigen, Germany. Its 10,000 m^ area is spilt 60-40 between manufactur
ing and administration. PSi currentiy produces a range of four heavy-
duty, medium- to high-speed, 24-pin matrix printers. Research and 
development is carried out at Seigen. 
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Panasonic 
In 1986, Kyushu Matsushita Electric opened a 9,600 m^ manufacturing 
facility at Duffryn, near Newport, Wales to produce electronic tj^ewriters 
and matrix printers. 

Rank Xerox 
Rank Xerox has three facihties throughout Europe in the Netherlands, the 
United Kingdom and Germany. The Rank Xerox manufacturing and 
assembly plant at Coslada, Spain was opened in 1975. Today, this site 
covers 18,580 m^ and employs about 150 people in the manufacture and 
assembly of page printers. 

The Rank Xerox site at Micheldean, England was originally opened in 
1957. It currently covers 139,354 m^ and employs more than 1,900 people, 
mainly for the assembly of page printers and low- to midvolume copiers. 

Finally, the 120,774 m^ plant at Venray, Netherlands employs 2,300 people 
producing copiers and most of the power supplies used in Rank Xerox 
copiers and printers. Remanufacture and refurbishment of some copiers is 
also undertaken at this plant. 

Seikosha 
The Seikosha matrix printer plant in Neumunster, Germany was opened 
in 1989 and currently manufactures all Seikosha's 9- and 24-pin dot matrix 
printers sold in Europe. In 1989 this 3,220 m^ site represented an initial 
investment of DM 10 milUon. In Hne with many other manufacturers, all 
the nonimpact printers in the Seikosha range are imported into Europe. 

Siemens Nixdorf informationssysteme (SNi) 
Although Siemens has historically designed and manufactured both 
matrix and ink jet printers, the company's activity today is primarily con
centrated on high-speed electronic printing systems. These are produced 
at SNI's 35,000 m^ manufacturing facility in Poing, Germany, opened in 
1988. rphis site has a total work force of about 2,000 people, of which about 
60 percent are directly involved in production. 

Star 
The 5,000 m^ Star Micronics matrix printer facility in Wales was opened in 
April 1988, with financial aid from the Welsh Development Agency. Over 
the years the size of the faciUty has increased threefold and the output and 
number of employees has also grown. However, the decline in the 
demand for matrix printers has been reflected in the output of this plant. 
As with other Japanese companies, these were mainly sold via the com
pany's own subsidiaries within Europe. 
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Texas Instruments 
The Texas Instruments range of page printers is assembled at the com
pany's European Logistics Distribution Centre in Utrecht, Netherlands. 
This operation employs between 15 and 20 people who combine the con
troller boards, made locally in Europe, with imported print engines. 
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Final 1993 European PC Production 

Summary 

I 
As a proportion of overall semiconductor consumption in Europe, PC 
production accoimted for over 20 percent of semiconductor sales during 
1993, while Dataquest estimates that by 1998 this ratio will have 
increased to naore than 30 percent. This makes the PC the single most 
important product for the European semiconductor industry. In 1993 PC 
production increased 32.7 percent over last year to reach 10.2 million 
imits, with the United Kingdom and Ireland the largest producers, con
tributing 50.5 percent of all European production. 

Dataquest published a Dataquest Perspective, SAMM-EU-DP-9309, in Dec
ember 1993 armouncing the preliminary results of 1993 PC production 
survey. We have now completed our review of 1993 and this Dataquest 
Perspective provides a in-depth summary of our research. 

European PC Maricet Overview 

I 
DataQuest® 

n n acompanyoF 
H O TIieDunSTBradstrectcorporatK 

The European PC market continued its growth in 1993 to reach 
10.32 million units shipped in Western Europe (compared with 9.49 mil-
Hon in 1992), 8.7 percent over the previous year. However, in dollar 
terms the market contracted by 8.8 percent to $20.27 bUfion ($22.23 bil-
Uon in 1992) despite the shift to high-end processors and more base 
memory. This demonstrates the intense price competition that has been 
raging between vendors in not only the European but also the world
wide PC market since mid-1992. This competition, added together with 
component supply problems, has meant a tough year for all but the 
largest manufacturers. 

Program: Semiconductor Application Markets Europe 
Product Code: SAMM-EU-DP-g402 
Publication Date: May 18,1994 



Semiconductor Application Markets Europe 

Nearly all the top vendors have shown healthy growth of twice or more 
that of the market, with the exception of Commodore (minus 48.5 per-

. _ . . . . . cent), Amstrad (minus 43.5 percent), ICL (5.4 percent), Toshiba (6.3 per
cent), and Vobis (12.7 percent). Corrunodore's decline of 48.5 percent, in 
fact, pulled the Whole European PC market down, while Amstrad 
suffered as it closed its European operations. Toshiba failed to keep pace 
with the market as most growth in 1993 came from the desktop arena, in 
which Toshiba is not a player. Vobis is now finding it difficult to pen
etrate markets like Italy and France, while suffering from saturation in 
its home market. 

The big gainers during the year were Escom (133.8 percent), Digital 
(124.5 percent), Hewlett-Packard (75.4 percent), and Dell (73.6 percent). 
All these vendors show healthy increases over the previous year. 

Analysis of PC Production in Europe 
Effective European PC production—that is, where at least memory a n d / 
or microprocessor were purchased in Europe—in 1993 showed a healthy 
32.3 percent growth to 10.2 milUon units (JH million in 1992), ahead of 
shipments growth of 8.7 percent. One of the reasons why production 
grew above sales is that European manufacturing locations are being 
used to supply the new markets of Eastern Europe, the Middle East and 
Africa; for instance, both IBM and Compaq supply these markets from 
Europe. Also, companies are expanding their production sites in Europe, 
while others have announced plants; an outline of recent major develop
ments foUows. 

In 1993 AST Research armounced that it was to estabUsh a manufactur
ing and distribution center in Limerick, Ireland. The 32,000 m^ plant 
began production of desktop PCs in the first quarter of 1994 for the 
European, African and Middle Eastern markets. The irutial plant 
capacity will be some 500,000 units per year. AST also annoimced an 
overhaul of its manufacturing operations worldwide; this includes the 
closure of its East Kilbride plant, which will close dov^m in March 1994. 

At the start of 1994 Compaq Computer announced that it is to equip its 
PC plant with two surface-mount lines at a cost of $10.5 milUon. This 
will enable the Erskine plant to build some of the PCBs which until now 
have been imported from Compaq's Houston, Texas and Singapore oper
ations; local production of PCBs should account for 15 to 20 percent of 
total PCBs consumed in Erskine by 1995. 

In 1994 Dell Computer annotmced expansion of its manufacturing oper
ations involving a further investment of more than $12 million, which 
will increase employment by nearly 400 people within three years, bring
ing total employment in Dell's Irish operations to over 1,000 people. 
Currently Dell is believed to be carrjdng out partial assembly of PCs at 
the site, with locally procured microprocessor and memory being added. 
However, it is imderstood that Dell subcontracts the manufacture of 
PCBs locaUy in Ireland and the United Kingdom. 

SAMM-EU-DP-9402 ©1994 Dataquest Europe Limited May 18,1994 
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In 1993 Gateway 2000 announced plans to start manufacturing in 
Clonshaugh Industrial Estate in Dublin, Ireland. Production was due to 
Start at the beginning of 1994. An investment of $20 million wUl be made 
in buying and modifying the plant. 

Dataquest believes that as much as 10 percent of Evuropean PC pro
duction could be destined for markets other than Western Europe, but 
this could prove to be a double-edged sword, as discussed later. 

Production by Company 
Table 1 shows Dataquest's estimates of effective PC production ranked 
by company in Europe (manufacturers producing more than 2,000 
machines a month). Among the top players, little has changed in terms 
of ranking, and production growths do not differ greatly. The continued 
trend towards the major manufacturers is indicated by the fact that the 
top 15 companies show a combined growth of 43.3 percent, while the 
others only achieved a growth of 17.3 percent. Dataquest expects this to 
continue. 

These companies have had the resources to compete in the market as 
well as fight for component resources, but further dov^m the table 
smaller companies have suffered at the hands of both their competitors 
and the component suppliers. 

The greatest number of availability problems were encountered in the 
memory area, especially some DRAM product tj^pes. The demand for 
DRAMs in 1991 and at the beginning of 1992 was slack, and semicon
ductor companies ramped back their investment in new production lines 
for the 4M DRAM. When the PC market exploded in the last quarter of 
1992, suppliers were unable to match DRAM production levels with the 
huge rise in demand . These problems continued throughout 1993, with 
some lead times reaching 26 weeks or more. Within the 4M DRAM mar
ket, wider-word-width, low-voltage and thin smaU-outiine packages 
(TSOP) devices were particularly difficult to source. 

YJiih the product shortages, prices were seen to rise across the 4M 
DRAM family. DRAM suppliers were able to raise prices in all accotmts 
as customers struggled to source products. Dataquest estimates that pric
ing levels were as much as 30 percent above the DRAM reference prices 
that apply to Japanese-sourced DRAM devices. 

The explosion and fire that occurred at the Sumitomo resin factory at the 
begirming of July 1993 had some short-term effects on the pricing of 
DRAMs as well. Prices on the "grey" market were seen to double for 
some key components within two weeks of the explosion, though the 
effects were relatively short-lived. Prices fell again, and within two 
months were back to a level slightly above the prices seen before the 
accident. 

These shortages and price rises have had profound effects on many PC 
producers. In order to counter the long lead times, PC makers have had 
to accurately forecast their needs on their DRAM suppliers, and have 
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Table 1 
Final 1993 Effective European PC Production Ranking 
(Thousands of Units) 

Rank 
1 

2 
3 
4 

5 

6 

7 

8 
9 

10 
11 

12 

' 13 
14 

15 
16 
17 

18 

19 
20 

21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
32 

33 

Manufacturer 
IBM 

Compaq 

Apple 

Olivetti 

Vobis 

Dell 

Siemens Nixdorf 

Hewlett-Packard 

Escom 

ICL (Nokia Data) 

Digital 

Zenith Data Systems 

Actebis 

Peacock Computers 

Tulip Computers 

Packard Bell 

Psion 

Aquarius Systems 

Intel 

Acer 

Elonex 

PC Warehouse 

AST Research 

Acorn 

Toshiba 

Olidata 

Mitac 

NCR 

Research Machines 

Apricot 

Viglen 

Opus 

Wortmarm 

Other 

Total Units 

Split by Format 

Desktop 

1,360.0 

902.5 

750.0 

581.0 

391.0 

400.0 

290.0 

280.0 

250.0 

260.0 

210.0 

200.0 

180.0 

136.5 

130.8 

140.0 

-

110.0 

106.0 

95.0 

87.5 

72.0 

56.0 

68.9 

-

57.5 

56.0 

54.8 

45.6 

45.0 

43.0 

28.9 

26.7 

2,185.0 

9,599.7 

94.1% 

Laptop and 
Notebook 

140.0 

47.5 

50.0 

25.0 

50.0 

-

• - : 

-

20.0 
• • : - . • 

.̂ . 

-

• - • • 

13.5 

10.1 

• - . 

-

1.5 

-

.--: 

..-: 

-

14.0 

-

66.0 

-

-

-' 

T 

-

- • 

-

-

34.8 

472.4 

4.6% 

Subnotebook 

-

-
. .7 

-

-

-

-

-.-. 

-

-

-

-

-

-

2.9 

-

125.0 

-

-

-

-

-

-
:-: 

:-.. 

-

-

-

-

-

-

-

^ 

-

127.9 

1.3% 

1993 
Total 

1,500.0 

950.0 

800.0 

606.0 

441.0 

400.0 

290.0 

280.0 

270.0 

260.0 

210.0 

200.0 

180.0 

150.0 

143.7 

140.0 

125.0 

111.5 

106.0 

95.0 

87.5 

72.0 

70.0 

68.9 

66.0 

57.5 

56.0 

54.8 

45.6 

45.0 

43.0 

28.9 

26.7 

2,219.9 

10,200.0 

100.0% 

1992 
Total 

1,200.0 

690.0 

658.6 

547.0 

238.0 

251.0 

130.0 

200.0 

150.0 

209.0 

NA 

100.0 

106.0 

52.0 

130.0 

62.3 

151.0 

106.0 

30.0 

24.0 

72.0 

60.0 

50.0 

85.5 

62.7 

55.0 

NA 

45.0 

60.0 

33.0 

31.0 

47.0 

17.8 

2,055.6 

7,709.5 

1992193 
Growth 

25.0% 

37.7% 

21.5% 

10.8% 

85.3% 

59.4% 

123.1% 

40.0% 

80.0% 

24.4% 

NA 

100.0% 

69.8% 

188.5% 

10.6% 

124.7% 

-17.2% 

5.2% 

253.3% 

295.8% 

21.6% 

20.0% 

40.0% 

-19.5% 

5.3% 

4.6% 

NA 

21.8% 

-24.0% 

36.4% 

38.7% 

-38.6% 

50.0% 

3.3% 

32.3% 

NA = not applicable 

Source: Dataquest (May 1994 Estimates) 
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had to look to the higher-priced "grey" market for some product supply. 
Rising prices have put the already slim margins available to PC 
producers tmder further pressure, and some companies have been 
vmable to survive in the tough conditions prevalent in 1993. 

Certain companies, such as Magix of Germany, have disappeared off our 
fist of manufacturers since last year. Magix, for instance, just found the 
business unprofitable and now concentrates on software. 

Production by Platform Footprint 
Europe's production of notebooks and subnotebooks still remains poor 
when compared with shipments in Europe. In 1993 it was desktop 
machines tihat drove the market, mainly due to a dramatic price/per
formance increase over an 18-month period. 

The major players in the European notebook market (Compaq, Toshiba, 
Apple and IBM) aU have manufacturing facilities in the Far East. As a 
general rule, notebooks are sourced from the Far East because economies 
of scale for local production are not as favorable as for desktops—for 
example, shipping costs, time-to-market, and so on. However, each of 
these companies does a limited amount of notebook assembly in Europe. 

Production by IMicroprocessor 
Dataquest believes that the 486DX2 and DX4 microprocessors will 
become the dominant microprocessors in 1994, but Intel is now acceler
ating its introduction of the Pentium microprocessor in the face of com
petition from AMD, SGS-Thomson, Texas Instruments (TI), Cyrix and 
IBM. Figure 1 shows the 1993 split of PC production by processor type, 
and Table 2 details production by manufacturer. 

Figure 1 
European PC Production by Microprocessor, 1993 

80486DX/DL 
37% 

Pentium 1 % 

\, 68XXX1% 
•̂ ^ 8086/8088 2% 

80386SX/SL 
15% 

80286 1% 
80386DX/DL 4% 

80486SX/SL 
39% 

Total 1993 Production 
10.2 l\/lillion Units 

Source: Dataquest (May 1994 Estimates) 
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> Table 2 
Final 1993 Effective European PC Production by Microprocessor 
(Thousands of Units) 

(O 
CO 

Manufacturer 

IBM 

Compaq 

Apple 
Olivetti 

Vobis 

Dell 

Siemens Nixdorf 

Hewlett-Packard 

Escom 

ICL (Nokia Data) 

Digital 

Zenith Data Systems 

Actebis 
Peacock Computers 

Tulip Computers 

Packard Bell 

Psion 

Aquarius Systems 

Intel 

Acer 

Elonex 

PC Warehouse 

AST Research 

Acorn 

Toshiba 

Olidata 

8086/8088 

-

-

-

64.8 

1.1 

-

-

-

-

-

-

-

-

-

-

. 

125.0 

-

-

-

-

-

-

-

-

-

80286 

-

-

-

20.2 

0.8 

-

-

-

-

-

-

-

-

1.8 

-

-

-

-

-

0.5 

-

-

-

-

-

-

S0386SX/SL 

229.5 

165.3 

-

180.2 

24.5 

35.2 

51.6 

38.4 

22.7 

36.4 

43.3 

58.4 

10.3 

10.2 

16.7 

31.4 

-

3.2 

4.0 

23.0 

-

6.8 

7.0 

-

29.1 

13.3 

80586DX/DL 

7.5 

19.0 

-

7.3 

83.0 

0.8 

9.9 

0.3 

29.4 

0 3 

1.5 

-

18.5 

18.0 

28.8 

-

-

2.2 

6.0 

1.0 

-

1.0 

-

-

-

8.3 

80486SX/S 8Q486DX/DL 

786.0 

395.2 

-

216.2 

115.2 

153.6 

119.2 

108.9 

70.5 

138.1 

84.2 

88.0 

62.3 

26.4 

62.4 

72.1 

-

49.9 

38.0 

37.1 

55.6 

36.4 

49.0 

-

32.9 

6.6 

474.0 

363.9 

-

117.3 

215.0 

208.4 

108.2 

131.3 

145.5 

84.2 

81.1 

53.2 

88.9 

93.6 

35.9 

36.5 

-

55.0 

58.0 

33.5 

32.0 

27.5 

14.0 

-

4.0 

28.6 

Pentium 

3.0 

6.7 

-

-

1.4 

2.0 

1.2 

1.1 

1.9 

1.0 

-

0.4 

-

-

-

-

-

1.2 

-

-

-

0.3 

-

-

-

0.7 

68XXX 

-

-

800.0 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Other 

-

-

-

-

0.1 

-

-

-

-

-

-

-̂

-

-

-

^ 

-. 

-

-.-... 

-

-

-

-

68.9 

-

-

Total 

1,500.0 

950.0 

800.0 

606.0 

441.0 

400.0 

290.0 

280.0 

270.0 

260.0 

210.0 

200.0 

180.0 

150.0 

143.7 

140.0 

125.0 

111.5 

106.0 

95.0 

87.5 

72.0 

70.0 

68.9 

66.0 

57.5 
(Continued' 
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Table 2 (Continued) 
Final 1993 Effective European PC Production by Microprocessor 
(Thousands of Units) 

CO 
CD 

3 
o' 
o 

cr 
o 

Manufacturer 

Mitac 

NCR 

Research Machines 

Apricot 

\^glen 

Opus 

Wortmann; 

Other 

Total Units 

Split by Format 

8086/8086 

-

-

-

-

-

-

-

5.3 

196.2 

1.9% 

S0286 

0.1 

-

-

-

-

-

-

8.8 

32.1 

0.3% 

80386SX/SL 

8.6 

10.6 

9.1 

9.0 

1.7 

6.1 

-

389.8 

1,475.3 

14.5% 

80386DX/DL 

1.0 

-

-

9.0 

1.7 

0.2 

8.0 

147.0 

409.5 

4.0% 

80486SX/S 80486DX/DL 

28.8 

20.8 

29.6 

18.0 

18.1 

11.1 

8.0 

749.2 

3,687.3 

36.2% 

17.5 

23.5 

6.8 

9.0 

21.5 

11.5 

10.7 

917.2 

3,507.3 

34.4% 

Pentium 

-

-

-

-

-

-

-

2.6 

23.4 

0.2% 

68XXX 

-

-

-

-

-

-

-

-

800.0 

7.8% 

Other 

-

-

-

-

-

-

-

-

68.9 

0.7% 

Total 

56.0 

54.8 

45.6 

45.0 

43.0 

28.9 

26.7 

2,219.9 

10,200.0 

100.0% 

Source; Dataquest (May 1994 Estimates) 
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During 1993 the 68xxx was used only by Apple—^previously. Commo
dore had manufactured its Amiga in Europe which used the 68xxx. At 
the start of 1994 Apple began switching its product line to the PowerPC, 
but some 68xxx production is likely to continue until irud-1995 as old 
products lines are phased out. The PowerPC is guaranteed to have lim
ited success, at least with Apple alone, but other take-up depends on 
purchasers making a positive decision to buy a PowerPC machine. A 
number of manufacturers like Vobis, Aquarius Systems and Peacock 
have already announced PowerPC machines, but they are also support
ing Pentium and, in some instances. Digital's Alpha. 

Production and Design by Country 
It is no surprise that, once again, the United BCingdom and Ireland domi
nate the rest of Europe in terms of PC production, as the top three 
manufacturers are aU located there. The regional development agencies 
for Ireland and Scotland have worked very hard to attract the PC manu
facturers and their associated industry in the last eight years, euid con
tinue to have success, with the United Kingdom and Ireland being the 
first choice. Ireland had a good year in 1993; previously, it had suffered 
the loss of Digital to Scotland, but it attracted AST Computer to Ireland, 
along with Gateway 2000. 

Table 3 Usts the European manufacturing locations. The table also gives 
some indication as to the type of work carried out there, as follows: 

• Full stuffing of the motherboard means where all semiconductors are 
loaded onto a printed circuit board, while part stuffing of the mother
board refers to when some components (usually memory or micropro
cessors) are loaded onto a PCB. 

• Subcontract assembly appHes to the manufacture of partially stuffed 
PC motherboards that are contracted to an outside company within 
Europe. 

• Screwdriver assembly involves the assembly of PCs from brought-in, 
subassembled components; companies involved in only this type of 
manufacture are not shown in Table 3 . 

• The design location of the PC motherboard is also indicated in the last 
column. OEM means that the motherboard comes in from the Far East 
and is sourced from one of the numerous motherboard manufacturers. 

As can be seen from Table 3, one area where Europe lags behind other 
world regions is in the design of PC motherboards. Dataquest estimates 
that for 1993, just over 45 percent of PC manufactured in Exirope have 
motherboards designed in Europe or with a European design influence. 
For semiconductor manufacturers wishing to sell products other than 
microprocessors and memory, the European design influence is import
ant. Figure 2 shows the coimtry split of PC production in 1993. 

SAMM-EU-DP-9402 ©1994 Dataquest Europe Limited May 18,1994 
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> Table 3 
European PC Manufacturing and Design Locations 

Company 

Acer 

Acer 

Acorn 

Actebis 

Add-X-Normerel 

ADL Computers 

Amstrad 

Apple 

Apricot 

Aquarius SystetnSi 

ASEM 

AST Europe ' 

AST ELirope ^ 

Batavia 

CDC 

Cinet 

Compaq 

CompuAdd 

Dell 

Digital 

Elonex 

Elonex (Cordata) 

Escom 

Escom 

Gatewav 2000 ^ 
J 

City 

Ahrensburg 

Eindhoven 

Cambridge 

Soest 

Granville 

Madrid 

Shoeburyneus 

Cork 

Glenrothes 

Bad Homburg 

Buia 

East Kilbride 

Limerick 

Tiefenbach 

Fomacette 

Oslo 

Erskine 

Bristol 
Limerick 

Ayr 

London 

Cumbernauld 

Dresden 

Irvine 

Dubhn 

Country 

Germany 

Netherlands 

England 

Germany 

France 

Spain 

England 

Ireland 

Scotland 

Germany 

Italy 

Scotland 

Ireland 

Germany 

Italy 

Norway 

Scotland 

England 

Ireland 

Scotland 

England 

Scotland 

Germany 

Scotland 

Ireland 

Full Part 
Stuffing Stuffing Subcontract 

/ 

/ 
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/ 
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/ / 
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/ 

• 
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/ 

y 

• 
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/ 

/ 
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/ 

Screwdriver 

/ 

/ 

/ 

• 

/ 

/ 

PCB Design Location 

Lungtan,Taiwan and San Jose, USA 

Lungtan,Taiwan and San Jose, USA 

Cambridge, England 

OEM 

Hauts de Buc, France 

OEM 

Brentwood; UK 

Apple US and European input 

Birmingham, UK and OEM 

Aquarius Taiwan 

Buia, Italy 

Irvine, USA 

Irvine, USA 

OEM 

OEM 

Oslo, Norway 

Houston, USA 

Austin, USA 

Austin, USA 

Taiwan and USA 

Oaldeigh Systems, USA 

Oakleigh Systems, USA 

OEM 

OEM 

North Sioux City, USA 
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European PC Manufacturing and Design Locations 

Di 

>< 

CO 
CO 
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Company 

Hewlett-Packard 

IBM 

ICL (Nokia Data) 

ICL (Nokia Data) 

ICL (Nokia Data) 

Intel 

Microsys 

Mitac 

NCR 

Olidata 

Olivetti 

Olivetti 

Opus 

Packard BeU 

Packard BeU ^ 

PC Warehouse 

Peacock Compute!^ 

Psion 

Research Machines 

SHR 

Siemens Nixdorf 

Siemens Nixdorf 

Siemens Nixdorf 

Siemens Nixdorf 

City 

lie d'Abeau (Lyon) 

Greenock 

Ashton-Under-Lyne 

Helsinki 

Kidsgrove 

Leixllp, Co. KUdare 

Perugia 

Telford 

Augsburg 

Cesena 

Mardanise 

Scarmagno 

RedhUl 

Wijchen 

Angers 

Val-de-Reuil 

Country 

France 

Scotland 

England 

Finland 

England 

Ireland 

Italy 

England 

Germany 

Italy 

Italy 

Italy 

England 

Netherlands 

France 

France 

Wunnenberg-f^igBren Germany 

London 

Oxford 

Ravenna 

Augsburg 

Dresden 

Furth 

Hauboiudin 

England 

England 

Italy 

Germany 

Germany 

Germany 

France 

FuU Part 
Stuffing stuffing 

/ 

/ 

• 
/ 

/ 

/ 

• 

/ 

/ 

/ 

/ 

/ 

• 

/ 

/ 

/ 

• 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Subcontract 

/ 

/ 

• 

Screwdriver 

• 

/ 

/ 

PCB Design Location 

Grervoble, France 

Boca Raton, US with Greenock inputs 

Kidsgrove, UK 

Linkoping, Sweden 

Kidsgrove, UK 

Oregon, USA 

OEM 

Mitac Taiwan 

USA 

OEM 

Ivrea, Italy and Cupertino, US 

Ivrea, Italy and. Cupertino, US 

OEM 

N / A 

N / A 

Taiwan 

Wiinnenberg/ O^nmny aitd 0MM 

London, UK 

OEM 

OEM 

Augsburg, Germany and OEM 

Augsburg, Germany and OEM 

Augsburg, Germany and OEM 

Auesbure, Germanv and OEM 

Closed during 1993 or after 

^ Due to start in 1994 or after 

N/A = not available 
(Continued) o 

• o 



CO 
3> Table 3 (Continued) 

European PC Manufacturing and Design Locations 
w 
CD 
3 
o' 
o 

o 
• o 

o 
r\3 

@ 
( O 
CO 
J3 . 

o 
H. 
01 

I 
CD 

o. 

Company 

Soecoma Computers 

Tiki Data 

Toshiba 

Tnlip Computers 

Unisys 

•WglerI 

Vobis 

Vobis 

Vobis 

Vobis 

Vobis 

Wortmann Computer 

ZDS 

City 
Veldhoven 

Oslo 

RegerIsberg 

Her togenbosch 

Baientin 

Alperton 

Aachen 

Wtirselen 

Siegen 

Eupen 

Vienna 

HuUhorst 

Angers 

Country 

Netherlands 

Norway 

Germany 

Netherlands 

France 

England 

Germany 

Germany 

Germany 

Belgium 

Austria 

Germany 

France 

Full Part 
Stuffing Stuffing 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

• 
/ 

/ 

/ 

/ 

/ 

Subcontract 

/ 

/ 

Screwdriver 

/ 

/ 

PCB Design Location 

OEM 

Oslo, Norway 
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San Jose, USA 

Alperton, UK a n i OEM 

OEM 

OEM 

OEM 

OEM 

OEM 

OEM 
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Figure 2 
European PC Production by Country, 1993 

Tliousands of Units 

Germany Ireland France Benelux Scanidinavia ROE 

Source: Dataquest (May 1994 Estimates) 

Dataquest Perspective 
Dataquest's estimates show that the PC manufacturing industry in 
Europe accovmts for approximately 20 percent of the total semiconductor 
market, rising to more than 30 percent in 1998, as shown in Figure 3. 

With major manufacturers expanding or setting up production plants, 
Dataquest forecasts PC production in Europe to rise by 20 percent to 
12.2 million uruts in 1994. The 486 microprocessor will almost certainly 
remain the dominant platform, with the high-end 486DX2 and DX4 
likely to be the most popular variants, as users continue to demand 
greater computing power. 

During 1994, however, we will start to see a change in microprocessor 
usage as Intel wiU be pushing the Pentium. Intel is predicting that the 
Pentium will accoimt for 25 percent of PC shipments worldwide by the 
end of 1994. Further still, Intel will be facing competition from the 
PowerPC grouping of IBM, Apple and Motorola. 

The rise in the importance of the PC for the semiconductor market is 
driven by the ever-increasing number of units produced. Also at the 
same time, machines are moving to ever higher-value microprocessors 
whose prices are also relatively more expensive than the previous gener
ation. Memory prices are falling but machines are shipping with ever-
increasing memory content, which will more than offset the fall in 
prices. By 1996 we expect to see the start of the trend towards dual-
nucroprocessor machines; this again will have the effect of increasing the 

SAMM-EU-DP-9402 ©1994 Dataquest Europe Limited May 18,1994 
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Figure 3 
European Semiconductor Consumption and PC Semiconductor 
Consumption 
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Source: Dataquest (May 1994 Estinnates) 

average semiconductor content per machine. Dataquest will be analysing 
and reporting these trends through its new series of reports entitled 
Dataquest Inside the New PCs (see the end of this Dataquest Perspective for 
more information). 

Shortages 
The market conditions for memory experienced in 1993 are continuing in 
the early months of 1994. Dataquest has seen no evidence of any slow-
down in demand for memory and other key components from the PC 
producers; many are being extremely aggressive with increases in manu
facturing plans for 1994. Also, Dataquest is expecting the amount of 
memory per PC to increase substantially this year, creating further 
demand for memory, especially DRAM devices. 

If the PC market remains strong, DRAM demand will still lead supply 
for the majority of the year. This means another difficult year for PC 
producers as they search for the best pricing and deHvery deals to keep 
their end equipment competitive in the market. 

DRAM producers are increasing production levels and Dataquest 
believes that some devices should reach demand-and-supply balance 
during the second quarter of this year. However, other devices wiU 
remain in shortage, provided that current demand levels continue 
throughout the year. One challenge for DRAM suppliers is to match 
their production mix plans to their customers' needs. With more than 
250 different tj^es of 4M DRAM, this becomes a difficult task. 

SAMM-EU-DP-9402 ©1994 Dataquest Europe Limited May 18,1994 



14 Semiconductor Application Markets Europe 

Finally, how long can the PC industry almost single-handedly drive the 
semiconductor industry? And what could cause the end of the semicon
ductor PC boom, or PC manufacturing in Europe to falter? Some factors: 

• At some point the European PC market will radically change from 
being a growth market to a replacement market; at the moment. Data-
quest expects this to happen after 1998. 

• As the Eastern European PC market increases, some manufacturers 
may decide to relocate their plants nearer to that region, enabling 
them to supply both Germany and Central and Eastern Europe, while 
benefiting from less expensive labor costs and from generous grants. 

• Changes to the European tariff structure could alter the economies of 
manufacturing in Europe, or alternatively other countries changing 
their tariff can affect manufacturing here (for example the US active-
matrix display tariffs). 

• Component costs rising in Europe against the worldwide average. 

• A DRAM crisis brought about by a conflict between North and South 
Korea or another Sumitomo-type disaster, for instance, could have a 
disastious effect both in Europe and worldwide. 

In surrunary, we expect PC production to reach 12.2 million vmits in 1994 
and forecast production activity to increase at a compovmd annual 
growth rate of 12.6 percent between 1993 euid 1998, reaching 18.15 rrul-
Hon units. The emergence of multimedia and teleworking should help to 
prolong the PC boom for the time being. Dataquest will continue to 
monitor trends in the European manufacturing industry and related 
issues, publishing a preliminary estimate of 1994 PC production in 
January 1995. 

By Andrew Norwood 
Adrian Walker 

i 
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New from Dataquest 

Inside the New PCs 

A series of reports analysing the manufacturing costs and bill-of-materials of the latest 
PC and workstations. 

6i Dataquest Inside the New PCs" 
Dataquest is lavinching a new PC teardovvTi analysis service on June 1,1994. Dataquest 
has developed a new product offering that will be indispensable to you as a manufac
turer, suppUer or OEM of PCs and workstation products . 

Every month, Dataquest acquires four to six of the newest PCs or workstations on the 
marlcet and performs a full teardovvn analysis of each new model. Dataquest analysts 
produce a series of detailed reports contairung a complete bill-of-materials and further 
analysis in design and manufacturing trade-offs, with opinion on pros and cons. 

These new reports go beyond semiconductor contents to include mechanical and 
cabling elements, connectors, casing materials, packaging, PCBs, power supplies, flat 
panel displays, keyboards and storage subsystems. 

The new Dataquest Inside the New PCs reports offer an independent one-source database 
of PC biU-of-materials, pricing of these materials and a pricing forecast of PC compon
ents; the database is also available on floppy disk. 

For further information about these PC teardown analyses, please contact Mike 
Williams on -F44 (0) 494 422722 or send him a fax on -F44 (0) 494 422742. 

SAMM-EU-DP-9402 ©1994 Dataquest Europe Limited May 18,1994 
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I 

f 

For More Information... 
Andrew Norwood (+44) 494 422722 

Via fax (-1-44)494 422742 

The content of this report represents our interpretation and analysis of information generally available to the public 
or released by responsible individuals in the subject companies, but is not guaranteed as to accuracy or 
completeness. It does not contain material provided to us in confidence by our clients. Individual companies 
reported on and analysed by Dataquest may be clients of this and/or other Dataquest services. This information is 
not furnished in coiuiection with a sale or offer to sell securities or in connection with the solicitation of an offer to 
buy securities. This firm and its parent and/or their officers, stockholders, or members of their families may, from 

I^gfOQUprf® time to time, have a long or short position in the securities mentioned and may sell or buy such securities. 
©1994 Dataquest Europe Limited—Reproduction Prohibited 

TIKDî irBradstFeeiCorporation Dataquest is a registered trademark of A.C. Nielsen Company 010049D 
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By Mike Williams 

Consumer TV and Video Production in Europe 

Summary 

I 
Dataoyest' 

n o acompanyof 
TIie Dun & Bradslreet Corporation 

As a proportion of overall semiconductor consumption in Europe, con
sumer electronic equipment production (including white goods) 
accoimted for 12 percent of all semiconductor sales during 1993. Data-
quest forecasts that in 1994, this market segment will grow from $1.9 bil
lion to $2.0 bilUon, but will only account for 11 percent of semiconductor 
market this year. 

Combined television and videocassette recorder production in Europe 
accounted for nearly 60 percent of the consumer electronics industry 
semiconductor total available market (TAM) during 1993. Television 
alone accounts for 45 percent of the total video equipment manufactured 
in Europe. The largest volume of TV production is in the United King
dom, but Germany is the largest voliime producer of consumer video 
equipment, contributing nearly 22 percent of all European video equip
ment production. 

This Dataquest Perspective is a summary of the results from an extensive 
survey of consumer electronics production in Eturope conducted by 
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Dataquest early this year. It shows estimates for the unit production of 
the major manufacturers in Europe, and estimates the percentage of 
those prddulfs which contain European-sourced semiconductors. 

European Video Market Overview 
Consumer video equipment is defined as television (TV), videocassette 
recorders (VCR) and camcorders. During 1993, the market for video 
equipment in Europe remained flat at 36.5 million units. In 1994, the 
video markets are forecast to reach 39.5 million units, with most of the 
grovvth in 1994 forecast to come from television sets. Dataquest believes 
that depressed economic conditions have delayed many prospective pur
chases of television. Some initial indications of a slow recovery in the 
economic situation in Europe, plus the effect of the World Cup (although 
the 1992 Olympics failed to prove this theory) could stimulate market 
growth this year. 

Market Trends 
Figure 1 shows the market trends for consumer video equipment. By 
1998, the European video market is expected to reach 43 million units. In 
volume terms, the largest market is television which, having reached a 
plateau in the late 1980s, is now being stimulated by growth in the 
expanded European market. The fastest-growing market segment is 
video camcorder equipment. VCR equipment is now reaching maturity 
as satellite and cable television systems take off. 

Key Players in Europe 
By far the most significant players in Europe are those with TV manufac
turing capability locally. The leading players are Philips, Thomson 

Figure 1 
Video Equipment Markets in Europe 

Mill ions of Units 

[ 3 Camcorder Units {M) 

• VCR Units (lUI) 

H CTV Units {M) 
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Source: Dataquest (March 1994 Estimates) 
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Consumer Electronics, Nokia and Grundig. Sony, too, is a key player, 
although the strong value of the Japanese currency and a shift in corpor
ate strategy towards focusing on emerging markets for minidisc/multi
media technologies has had some effect on the company's ability to pour 
more investment in this region. VCR accounts for a smaller proportion 
(33 percent) of the consumer video equipment market as most VCR pro
duction worldwide still comes from Japan and the Far East. 

Video Equipment IViaricets Growtii Factors 
In many consumer markets of this nature, new growth comes mostly 
from the addition of new features to enhance an aging product. This 
industry as a whole is now lacking new technology and new features, 
but all this is soon to change. The introduction of digital television will 
bring a new impetus to the world of television and its peripheral mar
kets. For the time being, this industry has been sustained by replacement 
equipment markets and second-time buyers. 

Dataquest believes that only 5 percent of color televisions bought were 
"first-time" piirchases. Of the rest, 40 percent were replacements and 
60 percent were additional sets for the home. In VCR equipment mar
kets, we believe about 40 percent were first-time purchases, and of the 
remainder nearly 90 percent were replacement purchases and 10 percent 
accounted for additional sets. 

Analysis of Video Equipment Production in Europe 
Overview 
Overall, European unit production of TV and VCR is nearly 26 milUon 
tmits. Compared with the European market, local production (excluding 
screwdriver activity) accoiuits for 70 percent of the total European mar
ket for combined TV and VCR sales. 

Television production accounts for the largest proportion of all video 
equipment manufactured in Europe. In unit terms, television production 
during 1993 amounted to approximately 75 percent of all video equip
ment built in Europe. VCR decks represent nearly 24 percent and the 
remainder is Sony's camcorder production at its Ribeauville plant in 
France. Figure 2 shows the production forecast of TV and VCR equip
ment trends in Europe. We have excluded camcorder production fore
casts in this Dataquest Perspective (presently only Sony is a local manufac
turer). In later sections of this report, we look at the European TV and 
VCR semiconductor markets separately. 

Video Equipment Production Country Spiits 
By country, the largest single manufacturing base for video equipment is 
Germany. During 1993, Dataquest estimates German manufacture of 
video equipment at 2.8 million TVs and 2.24 million VCRs. Germany has 
a total of 12 TV and VCR manufacturing plants including Nokia, 
Thomson and Grundig as the major manufacturers in this country. Other 
companies active in Germany include Loewe Opta, Matsushita, RFT, 
Sony, and Toshiba. 

SAMM-EU-DP-9401 ©1994 Dataquest Europe Limited March 22,1994 
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Figure 2 
European Consumer Video Equipment Production Forecast 
(TV and VCR Only) 
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Figure 3 
Consumer Video Equipment Production in Europe 
(TV and VCR Only) 

Millions of Units 

Source: Dataquest (March 1994 Estimates) 
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The second most important country for video equipment production is 
the United Kingdom, which has gained its strength from successfully 
attracting Japanese and Far Eastern electronic equipment companies into 
the coimtry. Other major producing countries are Austria, which has 
shown a relatively stable production volume, and France and Italy. 
Figure 3 shows country video equipment production in Europe. 

European TV Manufacturing Overview 
European TV manufacturing industry has suffered from the general 
recession that ushered in the 1990s. During this period, the consumer 
markets were first to suffer as so-called "luxury goods" became less 
critical as a result of weakened consumer confidence and spending limi
tations due to higher unemployment . Cheaper televisions imported from 
Korea and other Far Eastern countries made it difficult for European 
players to trade. 

Consequently, many companies had to reconsider their manufacturing 
activity in Europe: Thomson moved its Ferguson manufacturing activity 
at Gosport in England to Singapore during 1992; Thomson also closed its 
BerUn factory in 1993 and shifted production there to a factory in Singa
pore; Grundig closed down its factory at Creutzwald in France at the 
end of 1993, and is planning further job cuts at its German factories for 
1994. 

Figure 4 shows the television production forecast for Europe. While the 
market in Europe is poised for expansion from the expanding Eastern 
European market, production of high-end televisions is expected to 

Figure 4 
Television Production Forecast 
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continue to service the requirements of most of Western Europe, while 
cheaper imports from the Far East are more likely to fulfill the demand 
from most of Eastern Europe. 

Country Television Production Trends 
Figure 5 shows country television production in Europe from 1992 to 
1993. TV production in the United Kingdom alone represents 19.5 per
cent of total Europe. The combined production of Austria, France, Ger
many, Italy and the United Kingdom represents the bulk of European TV 
production, estimated to be 75 percent. Most TV production in these 
countries are high-end TVs mainly for satisfying demand from Western 
European markets. 

Major Television Equipment Manufacturers 
As mentioned earlier. Philips, Thomson, Sony, Nokia and Gnmdig are 
the leading manufacturers of televisions in Europe. Altogether, these five 
companies account for nearly 50 percent of total European TV pro
duction. With the exception of the Japanese and Far Eastern players, the 
rest of the players are present in particular national markets, for 
example: in Italy, Mivar and Seleco; in France, Thomson (although 
Thomson has several brand names for the rest of Europe); and in Ger
many, Loewe and Metz. Figure 6 shows the major television manufac
turers' production in Europe. 

CRT (Picture Tube) Manufacturers in Europe 
Until now, all the major TV manufacturers have had their own in-house 
cathode-ray tube (CRT) manufacturing. In the earlier days of television. 

Figure 5 
TV Production by Country 
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Figure 6 
Leading TV Manufacturers in Europe 

Millions of Units 

Source: Dataquest (March 1994 Estimates) 

in-house CRT manufacturing capability was viewed as a strategic 
strength. Nowadays, advances in technology make the business of 
manufacturing picture tubes less critical as their applications have 
expanded beyond television into other areas such as computing, com
munications and other industrial applications. 

Philips manufactures CRTs for color televisions and computer systems at 
Durham in England. PhiUps has commenced expansion work on a 
$28 million investment to achieve capacity of 2.3 million uruts annually. 

Last year, Nokia spent $35 million modernizing its picture tube factory 
at Esslingen, Germany in an attempt to find a partner or buyer, but the 
company has so far failed to find any suitable investor. In March 1994, 
Nokia announced plans to stop producing tubes at Esslingen but will 
continue making televisions buying picture tubes from outside suppliers, 
possibly Hitachi. Sony and Thomson also make their own picture tubes 
in Europe. 

Recent difficult market conditions after the mini-boom following unifi
cation of the former east Germany into the new federal republic have 
meant that CRT manufacturers in Europe that were anticipating a con
sumer boom during the Barcelona Olympics experienced a decline in 
their markets as European TV markets/production stagnated. In an 
attempt to maintain productivity, many CRT manufacturers are address
ing other markets such as the computer monitor markets. 
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Technology Trends and Growth Factors 
The key trends affecting the television segment are all digital: the move 
from analog technology to digital technology. Digital technology for tele
vision provides a superior platform for vastly enhanced sound, picture 
and broadcasting transmission quality. The most publicized plan for this 
is high-definition television (HDTV). 

Like all consumer markets, growth in a mature product segment usually 
comes from new developments in technology, features, and design. 
Expanding the markets also helps boost volumes, but only for a short 
while as the television market in particular is essentially a replacement 
market with a relatively small proportion of first-time buyers annually. 

Large-screen television is aheady becoming popular in Europe and the 
next trend will be toward wide-screen viewing. Digital television is more 
likely to deliver HDTV in Europe. In its very early days, teletext was a 
set-top peripheral before it became integrated into television sets. Other 
features like built-in cable television receivers (CATV) and satellite 
receivers are also likely to follow the same route. It may be too early to 
forecast built-in CATV/satellite receivers for television sets, as some 
standards still need clarification—especially in relation to digital tele
vision. The potential volume markets in Eastern Europe remain to be 
reaped although tlus may still be many years to come. 

Wide-Screen and HDTV Plans in Europe 
The future of television is widely acknowledged to move toward wide-
screen 16:9 aspect ratio format, helping television to compete with 
cinemas. In Europe all the major TV manufacturers are providing wide-
screen television sets as part of their product range. 

Presently, only a very small proportion of consumers (mainly early adop
ters) have wide-screen TVs as the market price of these sets averages 
three times that of ordinary large-screen television sets. There is a trend 
in Europe for wide-screen TV but the picture-tube depths reqtiired for 
wide-screen TV makes it less attractive for most Europeans. LCD tech
nology, or ceiling-to-screen projection TV, may likely offer a solution for 
reducing the depth of wide-screen TVs in Europe. 

Although HDTV may be a number of years away for Europe, the Euro
pean TV industry is certain to have wide-screen TVs before digital 
HDTV. The European Commission (EC) estabUshed D2-MAC (Multi
plexed Analog Component) as a mandatory standard for all television 
broadcasting satellites as the first steps towards HD-MAC. British Sky 
Broadcasting (BSB) foLind a loophole in this regulation and started trans
mitting television broadcasts over telecommunications satellites. This 
action by satellite television broadcasters completely discarded the 
initiative but paved the way for wide-screen television. 

After more than a year of uncertainty, the European Conurdssion finally 
agreed on a plan for wide-screen TV. The four-year $265 nuUion plan is 
to promote wide-screen TV services within the European Union (EU). 
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The subsidies are available only to broadcasters and program producers. 
This plan is expected to stimulate market growth for wide-screen televi
sions across Europe from 1997 onwards . 

The European Corrunission will distribute $185 million to broadcasters 
between June 1993 and June 1997 to help upgrade equipment to wide-
screen technology, convert existing programs and produce new ones in 
the wide-screen format. Industry and public institutions will have to 
match the EC funding. A further $80 million will then be made available 
in 1995 for those smaller countries which have less well-developed 
media industries. 

The European Commission and the French and Dutch governments hope 
that this plan could lead to development of an HDTV standard for 
Europe. The United Kingdom's government, in agreeing, won guaran
tees that Japanese TV manufacturers based in the United Kingdom— 
such as Sony—^would be eligible for future research projects and stan
dards discussions. 

Meanwhile, in the United States the contenders in the digital HDTV race 
have formed a "Grand Alliance." The Federal Commimications Com
mission (FCC) has approved the consolidation of the major contenders 
into an alliance to come up with the final standard. The companies/uni
versities involved include the following: 

• Massachusetts Institute of Technology (MIT) 

• General Instrument 

• AT&T 

• Zenith 

• Advanced Television Research Consortium 

o Philips Consumer 

o Thomson Consumer 

o David Samoff Research Center 

a Compression Labs Inc. 

o NBC 

The FCC is coordinating the US version of HDTV. The alliance has 
already finalized details of the US HDTV standards, which will now 
have tlie specification shovvn in Table 1. 

This specification has been presented to the FCC and it is expected to be 
approved within the next six months. Already the FCC has approved the 
VSB transmission mode for HDTV. By the winter consumer electronics 
show in 1995, the US market should have seen early HDTV production 
models. Now that the Japanese Ministry of Post and Telecommuni
cations has announced plans to review current Japanese policy on 
HDTV, the "Grand Alliance" lead is a significant breakthrougji as it may 
form the basis of a global digital HDTV standard. 
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Table 1 
US HDTV Specifications 

Specification 

Video Compression 

Audio Compression 

Scanning Mode 

Video Resolution 

Screen Aspect Ratio 

Transmission Mode 

Transport Structure 

Recommendation 

MPEG 2 HDTV profile with "B" frames 

Dolby AC-3 six channel-CD, Musicam (in testing) 

Both progressive and interlaced 

1920 X 1080 (active in interlaced 
1280 X 720 (active) initially for progressive 

16:9 

Vestigial sideband (VSB-16) or quadrature amplitude 
modulation (QAM-32) 

Packetized based on MPEG-2 specification 

Source: Grand Alliance 

Europe's Route to HDTV 
Over the years, the European market has maintained its individual cotm-
try market characteristics until the formation of a common European 
market which has led towards harmonization. The first steps toward 
harmonizing European television markets were announced in 1986 when 
EUREKA (the European Commission project) put together recommen
dations and a proposal for a new television format as an intermediate 
step between analog broadcasting and a digital television broadcasting 
standard in Europe. 

High-definition television in Europe was proposed and a standard 
defined as HD-MAC. This was presented by the EC through EUREKA to 
European governments, TV manufacturers and terrestrial broadcasting 
authorities. HD-MAC would be compatible with the family of existing 
European Broadcast Union MAC standards. D2-MAC was developed as 
a cable and satellite standard by the Comite Consultatif International de 
Telegraphie et Telephonic (CCITT) in France and later also supported by 
the Deutsche Bvmdespost. Both HD-MAC and D2-MAC offered some 
advantages over PAL (Phase Alternating Line) and SECAM (Sequentiel 
Couleur Avec Memoire: sequential color with memory) in terms of 
improved sound, greater picture resolution and an optional 16:9 wide-
picture aspect ratio. 

However, the cost of ownership of a HD-MAC standard as an intermedi
ate step toward reaching fuU digital broadcast makes it imattractive to 
both consumers and broadcasters as both parties strive endlessly to 
attain realistic market prices for HDTV wide-screen sets. The European 
industry has now discarded the HD-MAC route; the most likely way for
ward is for Europe to go for a fully digital HDTV and broadcasting 
standard. 

To date, an interim solution to wide-screen (16:9), but not high-
definition, has been put forward, PALpIus. PALplus (a program involv
ing Nokia, Philips, Thomson and major PAL broadcasting authorities in 
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Europe) allows programs to be broadcast in the 16:9 wide-screen format 
using existing PAL delivery systems, and be received on either 16:9 or 
existing 4:3 receivers. The establishment and formation of PALplus is 
focused around the consensus that future television standards wiU be 
wide-screen with 16:9 aspect ratio. 

Nordic efforts towards reaching terrestrial digital HDTV have resulted in 
the formation of a project known as HD-DIVINE (Digital Video Narrow
band Emission). HD-DIVINE aims to develop a digital HDTV/TV sys
tem which can be introduced in Europe before the year 2000. 

The company HD-DIVINE was established April 1,1993. It is owned by 
Teracom/Svensk Rundradio, formerly Swedish Telecom Radio, (40 per
cent); Telia of Sweden (30 percent), Sveriges Television (10 percent), Tele
com Danmark (10 percent) and Telecom Finland (10 percent). HD-
DIVINE demonstrated the basic concept of digital terrestrial HDTV in 
1992 at the IBC in Amsterdam and has reached an agreement with Nokia 
to develop receivers for the consumer market based on the system 
specification provided by HD-DIVINE. HD-DIVINE plans to present this 
as a basis for a European standard of digital broadcasting to the Euro
pean Telecommunications Standards Institute (ETSI). The plan is to pres
ent the complete system in Berlin at the 1995 International Fimkausstel-
lung (IFA); although the pending acceptance of Finland and Sweden into 
the European Union could completely alter these plans. 

Parallel to this is the establishment of a consortium known as the Euro
pean Launching Group for Digital Video Broadcasting (ELG-DVB). So 
far, some 120 institutions (including satellite and network operators, 
equipment manufacturers, program providers and admirustrations) from 
12 European coimtries have signed the Memorandum of Understanding 
(MoU) on the European "digital television" project to provide a Euro
pean digital television and place it on the market as from 1995. The MoU 
aims at the following: 

• Preparing proposals on European standards for the transmission of 
digital television via cable and satellite and on terrestrial transmission, 
the former planned to be available by the end of 1993. 

• Shaping, in cooperation with all those involved, the techrucal develop
ment, influencing the regulatory prerequisites and preparing the intro
duction of digital television in Europe. 

All tiiree groups (PALplus, HD-DIVINE, and tiie ELG-DVB) plan to have 
fully operational systems ready for demonstration and launch in 1995 for 
terrestrial, cable and satellite transmission. 

Members of the European Parliament were given a live demonstration of 
HDTV tiansmission by satellite using equipment and techniques devel
oped by Thomson-CSF, the BBC and other European organizations. The 
demonstration was based on coding equipment developed at Thomson's 
Laboratories Electroniques de Rennes (LER) using an algorithm close to 
the MPEG II standard. 
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LCD TVs 
Liquid crystal display (LCD) TV in Europe is still very "nichey" and cur
rently applies only to the handheld portable TV marltet segments. Cur
rent analog technology used in Europe for broadcasting makes handheld 
portable TV difficult to use, with multipath interference and poor picture 
quality. Digital broadcasting will eliminate these difficulties and 
promises to make LCD TV more usable. Advances in the development of 
LCD technology will also make LCD an attractive long-term option for 
wide-screen HDTV in Europe. 

Philips, Thomson-CSF and Sagem have been given the all clear by the 
European Commission to set up a joint venture to make active matrix 
LCDs. The EC has given the Flat Panel Display joint-venture company 
an exemption from its ban on anti-competitive joint ventures because of 
the company's '"strategic importance" to the EU. Philips will have an 
80 percent share, with Thomson and Sagem having 10 percent each. The 
company hopes to start manufacturing this year. 

Video-on-Demand 
In September 1993, Philips Consumer Electronics announced a compact 
digital set-top decoder for video-on-demand (VOD) applications over the 
pubHc switched telephone network (PSTN). Designated "The Home 
Interactive Multimedia Terminal," the prototype converts 1.5 Mbit /s 
digital TV signals into NTSC or PAL analog signals for display on stan
dard television sets. Video dial-tone (VDT) in the United States will 
probably be the first application. The system allows VCR-Hke control of 
remoter source material. The unit combines a standard E l / T l commimi-
cations interface, and an MPEG-1 decoder as well. The phone is still 
usable while watching TV. Philips says this is the first of a series of ter
minals which will include versions suitable for use in asynchronous 
digital subscriber loop (ADSL) and broadband fiber networks as well as 
for applications using satellite, cable, terrestrial broadcast and other 
media. 

Video Plus/ShowView 
Cahfomia-based Gemstar Inc. has developed a video programming tech
nology trade-marketed as both "VideoPlus" and "ShowView" in Europe. 
VideoPlus (as it is known in the United Kingdom and ShowView on 
continental Europe) makes programming video (VCR/VTR) recordings 
easier by coding both time information and television channel 
information. 

Teletext 
In its early days, teletext was offered as a set-top box. The teletext 
faciUty allows the display of alphanumeric data on a TV screen. Teletext 
information is transmitted within the PAL broadcast as digital data in 
the top lines of the 625-line transmission which are not normally view
able. The user-selected page of information is decoded from the teletext 
transmission and viewed on the TV screen. Normal teletext decoders 
allow the user to select a page by number and view the desired page 
when the data are transmitted. 
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Newer additions to the general teletext facility, include a memory within 
the TV set to allow multiple pages of teletext data to be stored and 
viewed on demand . This facility, for instance, allows instant viewing of 
predetermined pages rather than waiting for a particular page of data to 
be broadcast; this capability is generally known as "fastext." The key 
semiconductor devices used for teletext applications include DRAM 
memory and, in more advanced variations, microprocessors. 

Dolby Surround pro-Logic 
The sound quality of most home television entertainment systems is no 
comparison to that of large cinema auditoriums. Dolby Surround pro-
Logic brings the cinema effect to the home . It uses 4-channel high-
performance amplifiers and a special decoder to double up the stereo 
signal received into four signals, which are fed through five loud
speakers (two of which are backward facing) to create a sound that fills 
the room and yet has a source from the TV set picture. The use of digital 
signal processors (DSP) permits precise user control surround modes 
that use time alignment technology to present a neutral balanced 
soundstage. 

European VCR Manufacturing Overview 
With the exception of Philips, VCR production activity in Europe has 
been dominated by Japanese and Far Eastern manufacturers. The level of 
semiconductor procurement is still quite low as most components are 
procured as subassembled modules from subcontract manufacturers and 
other suppliers outside of Europe. 

European VCR production is approximately 60 percent of the market. 
Most high-end VCRs are imported into Europe from Japan and the Far 
East. Market trends for VCR are largely dependent on developments in 
television technology. It is still not clear whether other peripherals like 
cable and satellite receiver equipment and set-top boxes may replace the 
functionaUty of VCRs; or whether they wiU become integrated systems 
with satellite/cable receivers built-in. It is still too early to predict which 
way the market will evolve. 

Figure 7 shows the trend for VCR manufacturing in Europe. During 
1993, Thomson ceased VCR production at its Berlin plant (this pro
duction has now been moved to Singapore). Europe is losing VCR 
manufacturing capacity as companies like Thomson have moved all their 
VCR production away from Europe to other such Far Eastern covmtries. 

Figure 8 shows European VCR manufacturing profile by country. Only 
five covmtries in Europe have VCR manufacturing activity. Germany is 
the largest VCR manufacturing cotmtry in Europe. In 1993, German VCR 
production declined slightly as a result of the Thomson factory closure. 
Austria is the next single most important country for VCR production in 
Europe, but almost all of this is attributed to Philips. German VCR 
manufacturers are mostiy Japanese and Far Eastern; these include Mat-
sushita, Hitachi, Goldstar and Sanyo. Grundig and Thomson are the only 
European companies manufacturing VCRs in Germany. 
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Figure 7 
European VCR Production Forecast 
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Source: Dataquest (March 1994 Estimates) 

Figure 8 
VCR Production by Country 
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Source: Dataquest (March 1994 Estimates) 
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Figure 9 
VCR Production by Major Manufacturer 
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Source: Dataquest (March 1994 Estimates) 

VCR manufacturing activity in Europe is shown in Figure 9. PhiUps is 
the largest manufacturer in Europe contributing nearly a third of all 
European VCR manufacturing. 

HDTV will bring growth in digital VCRs. Currently, digital VCRs are 
being developed in the United States and Japan. The Korean government 
formed an alliance at the begirming of 1994 to release funds for the 
development of digital video products. 

Conventional home VCRs use analog recording systems to record such 
analog signals as the FM-modulated image signals. In contrast, digital 
recording systems convert the image signals to digital formats. Digital 
recording methods surpass analog ones in image and sound quality as 
they exhibit little or no deterioration in image quality even during dub
bing. Today's high-band, home-use VCRs are the Super VHS and Hi8 
systems which deliver excellent image quality, even with long-play cas
settes. The challenge facing VCR manufacturers is adding digital record
ing mechanisms to home-use VCRs. The next stage after digital VCRs 
will be HDTV VCRs, but this will only become commercially viable after 
standards for HDTV have been fuUy completed. 

Video Equipment Semiconductor Consumption Forecast 

t 
Semiconductor consumption by television and VCR equipment manufac
turers in Europe reached $1.15 billion in 1993. This year, the semiconduc
tor market in Europe for these same applications is forecast to reach 
nearly $1.2 billion, representing a 4 percent aimual growth rate. 
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Semiconductor Forecast Model 
Table 2 shows European television production and provides a semicon
ductor market forecast. The semiconductor forecast is driven by the 
specification of television sets manufactured in Europe. 

Ordinary TVs are typically of 14- to 20-inch screen sizes. High-end TVs 
comprise mostly television sets above 20-inch screen size. The television 
semiconductor consumption forecast (Table 2) shows that in 1993, an 
estimated 60 percent of TVs were of the high-end specification. In 1993, 
the semiconductor content of high-end TVs is estimated to be $45; this 
drives a semiconductor consumption of $504 milUon. 

To avoid double counting, other features added onto basic television 
functions are listed separately as a percentage of total TV production in 
Europe. For example, auto-tune is a feature which allows the TV to auto
matically tune in to local TV stations and locks onto a station, making it 
easy for the user to program into a channel. During 1993, the auto-tune 
function on chip is estimated to be worth approximately $2. We have 
further estimated the IC content for features including teletext/fastext, 
program delivery control (PDC) and remote controls; NICAM; Dolby 
Surround pro-Logic; and cable/satellite. From 1996, we have included 
our initial estimates of digital TV functions, which include all the com
pression functions and decoder processes. A similar methodology is 
used for our VCR semiconductor forecast. 

Thus, semiconductor content of an ordinary television set is estimated to 
be worth $44. At the very high end, semiconductor content could reach 
$80. Digital television semiconductor content today is worth at least $350 
(depending on functionality). Television semiconductor demand in 
Europe is estimated at $828 million in 1993 and is forecast to exceed 
$1.0 billion by 1998 (nearly the same size as the market for combined TV 
and VCR during 1993). 

The average semiconductor content is estimated as the total semiconduc
tor market apportioned to the total number of television sets manufac
tured in Europe. This presents a useful indicator to the level of video 
equipment specification built in Europe. Dataquest forecasts that by 
1998, the introduction of digital HDTV will begin to ramp up the 
demand for semiconductors in this market. 

Table 3 presents our VCR semiconductor consumption forecast for 
Eiurope. Semiconductor consumption for VCR appUcations in Europe 
reached $329 million in 1993 and is forecast to remain fairly flat until 
1998, when digital television in Europe should begin to take off. VCR 
semiconductor content is much higher than the average for television as 
the functions required are more complex. Dataquest estimates the com
plete VCR assembly semiconductor content at nearly $90 per set. Our 
survey revealed that not all seiruconductors required for complete VCR 
system assembly are procured in Europe. Most of the local semiconduc
tor purchases supplement subassembled modules imported into Europe 
for VCR production. 
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Table 2 
Television Semiconductor Consumption Forecast 
(Millions of Units and Millions of Dollars) 

TV Production (Units M) 

Percentage of TV 

Ordinary 

High-End 

Auto-Tune 

Features 

NICAM 

Dolby 

Integrated Cable/Satellite 

Digital 

Semiconductor Cost 

Ordinary 

High-End 

Auto-Tune 

Features 

NICAM 

Dolby 

Cable/Satellite 

Digital 

Semiconductor Market ($M) 

Ordinary 

High-End 

Auto-Tune 

Features 

NICAM 

Dolby 

Cable/Satellite 

Digital 

Total TV TAM 

Average Semiconductor Content 

1993 

19 

40% 

60% 

10% 

60% 

40% 

20% 

2% 

0% 

$28.00 

$45.00 

$2.00 

$4.00 

$5.00 

$6.00 

$18.00 

$0.00 

$209 

$504 

$4 

$45 

$37 

$22 

$7 

$0 

$828 

$44 

1994 

20 

35% 

65% 

16% 

65% 

50% 

20% 

2% 

0% 

$26.00 

$42.00 

$2.00 

$4.00 

$4.00 

$6.00 

$17.00 

$0.00 

$179 

$537 

$6 

$51 

$39 

$24 

$7 

$0 

$843 

$43 

1995 

20 

30% 

70% 

22% 

70% 

60% 

25% 

3% 

0% 

$25.00 

$40.00 

$1.75 

$4.00 

$3.50 

$5.00 

$15.00 

$0.00 

$150 

$560 

$8 

$56 

$42 

$25 

$9 

$0 

$850 

$42 

1996 

20 

30% 

70% 

35% 

70% 

70% 

25% 

4% 

1% 

$24.00 

$38.00 

$1.50 

$3.50 

$3.00 

$5.00 

$13.00 

$300.00 

$144 

$532 

$11 

$49 

$42 

$25 

$10 

$60 

$873 

$44 

1997 

21 

25% 

75% 

40% 

80% 

75% 

30% 

5% 

2% 

$23.00 

$35.00 

$1.30 

$3.50 

$2.50 

$4.50 

$13.00 

$250.00 

$121 

$551 

$11 

$59 

$39 

$28 

$14 

$105 

$928 

$44 

1998 

21 

20% 

80% 

60% 

90% 

80% 

30% 

10% 

4% 

$23.00 

$35.00 

$1.00 

$3.00 

$2.00 

$4.00 

$12.00 

$200.00 

$97 

$588 

$13 

$57 

$34 

$25 

$25 

$168 

$1,006 

$48 

Features = teletext/fastext, PDC, remote control 
High-end TVs have a nominal higher semiconductor content; their additional cost is increased by other capabilities, such as auto-tune. 
Source: Dataquest (March 1994 Estimates) 
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Table 3 
VCR Semiconductor Consumption Forecast 
(Millions of Units and Millions of Dollars) 

VCR Production (Units M) 

Percentage of VCR 

Ordinary 

High-End 

Auto-Tune 

Features 

NICAM 

Dolby 

Integrated Cable/Satellite 

Digital 

Semiconductor Cost 

Ordinary 

High-End 

Auto-Tune 

Features 

NICAM 

Dolby 

Cable/Satellite 

Digital 

Semiconductor Market ($M) 

Ordinary 

High-End 

Auto-Tune 

Features 

NICAM 

Dolby 

Cable/Satellite 

Digital 

Total VCR TAM 

Average Semiconductor Content 

1993 

6 

80% 

20% 

10% 

1% 

60% 

6% 

0% 

0% 

$45.00 

$65.00 

$2.00 

$4.00 

$5.00 

$6.00 

$18.00 

$0.00 

$225 

$81 

$1 

$0 

$19 

$2 

$0 

$0 

$329 

$53 

1994 

6 

65% 

35% 

20% 

2% 

60% 

8% 

0% 

0% 

$42.00 

$65.00 

$2.00 

$4.00 

$4.00 

$6.00 

$17.00 

$0.00 

$171 

$142 

$3 

$1 

$15 

$3 

$0 

$0 

$334 

$53 

1995 

6 

45% 

55% 

40% 

3% 

80% 

20% 

0% 

0% 

$40.00 

$60.00 

$1.75 

$3.50 

$3.50 

$5.00 

$15.00 

$0.00 

$113 

$208 

$4 

$1 

$18 

$6 

$0 

$0 

$350 

$56 

1996 

6 

35% 

65% 

60% 

4% 

70% 

18% 

0% 

0% 

$35.00 

$60.00 

$1.50 

$3.50 

$3.00 

$5.00 

$13.00 

$300.00 

$78 

$250 

$6 

$1 

$13 

$6 

$0 

$0 

$354 

$55 

1997 

7 

35% 

65% 

80% 

4% 

75% 

25% 

0% 

1% 

$35.00 

$55.00 

$1.30 

$3.00 

$2.50 

$4.50 

$13.00 

$250.00 

$80 

$232 

$7 

$1 

$12 

$7 

$0 

$8 

$347 

$53 

1998 

7 

30% 

70% 

90% 

5% 

80% 

30% 

0% 

1% 

$35.00 

$55.00 

$1.00 

$3.00 

$2.00 

$4.00 

$12.00 

$200.00 

$74 

$270 

$6 

$1 

$11 

$8 

$0 

$18 

$387 

$55 

Features = teletext/fastext, PDC, remote control 

High-end TVs have a nominal higher semiconductor content; their additional cost Is Increased by other capabilities, such as auto-tune. 

Source: Dataquest (March 1994 Estimates) 
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There is very little consumer video camcorder production in Europe. Our 
research shows that Sony is the only camcorder equipment manufacturer 
in Europe. We estimate that Sony assembled nearly 800,000 units of 
video camcorder equipment during 1993 at its Ribeauville factory in 
France. The Sony facility in France also has an SMT assembly line for 
camcorder equipment. It is believed that Sony produces camcorder 
equipment on an OEM basis for some European vendors at this factory. 

Dataquest forecasts that the semiconductor market for consumer VCR 
will remain flat until 1997. The introduction of digital television tech
nology will also show an effect on the semiconductor demand for VCR 
equipment in Europe. 

Dataquest Perspective 
Dataquest believes that Europe will have its own digital TV service by 
the year 2000. However, we believe that a digital television service in 
Europe will be accompanied by wide-screen HDTV, which will permit 
the introduction of very high-quality television sets. Digital television 
itself will also pave the way for other display technologies like active 
matrix LCD. HDTV by itself is a semiconductor-rich technology and, 
combined with digital television, Dataquest forecasts growth in this area 
for semiconductor vendors. 

Other related factors facing the industry today are likely to have an 
impact on the potential for serruconductors in this area. Manufacturing 
activity is shifting away from Europe into the Far East, and some key 
suppliers to the television industry are already making decisions that 
provide a signal for future manufacturing strategy. Nokia, for example, 
has announced that it is pulling out of the CRT (television picture tube) 
business. Dataquest believes that there is not enough volume business 
for Nokia's CRT business to survive. Philips has also expressed concerns 
about its partly owned subsidiary Grundig. Grundig has responded by 
announcing further job cuts at its German plant. We believe that there is 
a potential threat for most key manufacturers to shut factories in Europe 
and move away to lower-cost manufacturing areas. 

Dataquest predicts a consoUdation of production by the major players at 
key European manufacturing locations. As technology advances, and the 
national television standards barriers become less important, manufac
turers will concentrate production activity at fewer locations in order to 
reduce costs. Sony's factory at Bridgend in Wales is an example, where 
most of the volume from the Barcelona plant is being transferred to 
Bridgend. Many other smaller players will have to cope with pressures 
in the industry to cut costs. The development of digital television itself 
will likely bring in some casualties, and it will be the smaller players 
that vvill be most vulnerable. 

Manufacturing activity in a price-sensitive market such as consumer 
video equipment creates many cost constraints. Europe could still 
remain a very competitive region in the manufacture of televisions and 
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videocassette recorder equipment if the manufacturing processes were 
less labor-intensive and more automated. Nokia is demonstrating this by 
moving the production of portable televisions in Europe to its highly 
automated factory in Bochum, Germany. This demonstrates how com
petitive Europe could be. The most price-sensitive televisions are the 
small-screen sets which have little margin for absorbing further costs. 

As Eastern European markets begin to develop, the "Eastern promise" 
could become a reality. This could potentially begin to add a further 
2 million to 3 rtuUion units to television production in Europe and a 
similar number of units to VCR manufacturing in Europe. The question 
on everybody's lips is: "When will the consumer boom happen again?" 
The answer to that question is another question: "When will Europe get 
its act together for digital television?" 

By Mike Williams 
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Appendix: Company Profiles 
Aiwa 
Aiwa has one TV manufacturing plant in Wales which opened in 1990. 
Products manufactured here are mainly TVs and VCRs. Aiwa also has an 
assembly plant for hi-fi audio products at the same location. Aiwa is a 
subsidiary of Sony, which has a majority shareholding. Aiwa plans to 
expand its factory at Penyfan Industrial Estate in Wales with the creation 
of 480 new jobs. The Welsh Development Agency will buUd an 
11,000 m^ extension to its factory which it leases to Aiwa. The extension 
will be used to expand VCR production at the plant where hi-fi equip
ment, CDs and VCRs are already manufactured. 

Bang & Olufsen 
Bang & Olufsen manufactures high-end hi-fi audio components, satellite 
receivers, and color televisions at its main plant in Stnier, Denmarlc. Dur
ing 1993, Bang & Olufsen reduced its shareholding in a 50-50 telecom
munications joint venture with L.M. Ericsson to 25 percent. A strategic 
decision to concentrate on its primary business led to an equity 
reduction in the joint-venture company, DIAX Telecommunications A / S , 
as well as a divestiture of wire manufacturing, shopfitting and trans
former manufacturing subsidiaries. 

Bel(Otel(nilc (A. Koc Company) 
Bekoteknilc is a subsidiary of the Turkey-based Koc family-owned busi
ness. The Koc Group. The Koc Group was founded in 1926 and now 
supplies automotive components through a number of subsidiary com-
parues (including a joint venture with Fiat), as well as textiles, food pro
cessing, white goods, retailing, finance, construction materials, computer 
systems, mining and energy products among several other activities. 
Bekoteknik manufactures televisions and audio equipment at its factory 
in Istanbul, Turkey and is one of the country's leading manufacturers. 
The company badges its TV and audio equipment as Beko. 

Blaupunlct 
Blaupunkt is a subsidiary of the Robert Bosch company specializing in 
radio and communications equipment. Grundig is beUeved to be an 
OEM for Blaupunkt. 

Daewoo 
Daewoo is one of the leading Korean conglomerates, others being Hyun
dai, Lucky-Goldstar and Samsung. Daewoo manufactures VCRs at its 
factory in Antrim, Northern Ireland (since June 1988), and procures 
semiconductors "made in Europe" for its products. Daewoo's Antrim 
plant has capacity for 600,000 units of VCRs per year. Daewoo has 
recently annotmced plans to invest $5 million in a television plant at 
Pruszkow near Warsaw, Poland to produce 250,000 TVs a year from 
March 1994. Daewoo's president Soonhoon Bae said that as much as 
$20 irdllion could be invested in the plant to bring production up to 
600,000 sets a year. 
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Elbit/Fraba 
Elbit is one of Israel's largest manufacturers of defense and civilian elec
tronics products and systems. Elbit owns a subsidiary (and brand name), 
Fraba Technology, which manufactures audio, TV, video and hi-fi equip
ment. Fraba TVs (with built-in video entry-phones) are assembled in 
Israel and Germany from locally purchased components. The company 
also manufactures defense and medical products. 

Formenti 
Formenti is a major Italian manufacturer of television, built-in satellite 
and/or cable television sets, VCRs, and CRT monitors, with two major 
plants in Sessa Aurunca and Concorezzo, Italy. All televisions are manu
factured at Sessa Aurunca and the rest of the products are made in Con
corezzo. Formenti badges its color TV and video products as Phoenix 
and White-Westinghouse. 

Galaxis 
Galaxis manufactures and assembles color TVs, integrated color TVs and 
VCR combination systems, satellite receivers, CD players, audio hi-fi 
equipment, VCRs and camcorders in Italy. 

Goldstar 
Goldstar is a Korean company manufacturing color TVs and VCRs in 
Worms, Germany (since November 1987). The company also manufac
ture video drums and decks in Germany and procures all CRTs for TV 
production from within Europe. All board assemblies for TV and VCR 
products are imported. 

Gooding Consumer Electronics 
Gooding Consumer Electronics is a subsidiary of Gooding Holdings, 
which also owns RACE Electrorucs, the subcontract manufacturing com
pany in Wales. Gooding acquired Grxindig's television plant in Creutz-
wald, France during 1993 and is now one of the major television manu
facturers in France. 

Grundig 
Following the divestiture of Grundig's French plant, Grundig now has 
four television plants in the European region: Turkey, Spain, Germany 
and Austria. All of the plants have television manufacturing and the 
German plant also makes VCRs and car radios. 

Hitachi 
Hitachi has two consumer electronics plants in Europe: Hirwuan (near 
Cardiff) in Wales (color TVs and VCRs); and Landsberg in Germany 
(VCRs). Hitachi procures all semiconductors for its TV products and part 
of its semiconductor requirement for VCR production in Europe. 

Imperial 
Imperial is an Italian manufacturer of television sets in Europe. The com
pany manufactures TVs and built-in satellite receiver TVs in Milan, Italy 
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and procures almost all its TV semiconductor and component require
ment from w^ithin Europe. 

JVC (Japan Victor Company) 
JVC has tvvo consumer electronics plants in Europe: \l l lers la Montagne 
in France; and East BCilbride in Scotland. The Scottish plant manufactures 
color TVs only, while the French factory manufactures audio hi-fi com
ponents and stereo car radio/cassette players. JVC procures most semi
conductors for its production in Europe. JVC is a subsidiary of the Mat
sushita Corporation. 

Kaisui (Great Wall France) 
Kaisui assembles TVs in two manufacturing plants at Sable-sur-Sarthe in 
France (the first opened in 1989 and the second in 1992). During 1992, 
Kaisui also established a subsidiary company. Universal Electronics Tuni
sia in Tunisia for PCB assembly. AU TV PCBs are now suppUed by the 
fuUy automated Tunisian subsidiary factory. The company also has an 
electrical appliance subsidiary Sodistream, w^hich has a plant in France. 
Sodistream manufactures domestic appliances such as mixers, food pro
cessors, blenders and liquidizers. A separate design and audio equip
ment subsidiary is also located in Hong Kong. 

Loewe Opta 
Loewe Opta manufactures high-end color TVs in Germany. Loewe Opta 
is a subsidiary of Matsushita. 

Luxor 
Part of the Nokia Consumer Electrorucs Group headquartered in Gen
eva, Luxor's color TV plant is in Sweden. 

Matsushita 
Matsushita trades under the JVC, Loewe Opta, Panasonic, Technics and 
National brand names . It has three consumer electrorucs plants in 
Europe. The plant in the United Kingdom manufactures color televisions 
only; the plant in Germany makes audio equipment, CD players and 
VCRs. The plant in Germeuiy (Piene, near Hannover) is one of only a few 
in Europe manufacturing camcorders. The company also has plants in 
Longwy, France (VCR subassemblies, audio amplifiers and tuners / 
receivers); and also in Gerona, Spain (VCR subassemblies, audio 
products, loudspeakers and vacuum cleaners). 

The company has held close Unks with Philips for many decades and 
Philips has a 20 percent shcure. 

Metz 
Metz is a German radio and television receiver manufacturer. The key 
manufacturing plant is in Furth, Germany where the company manufac
tures televisions, video and camcorders. Metz procures some of its semi
conductor requirement in Europe and imports subassembUes and most 
camcorder components . 
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Mitsubishi 
Mitsubishi has two plants in Scotland for color TV and VCR manufactur
ing. A facility also exists in Germany which makes CD players. We 
believe this to be the largest manufacturing plant of CD players in 
Europe. Mitsubishi has also built a plant in France to make mobile 
phones. 

n/livar 
Mivar has one plant in Milan, Italy for manufacturing color television 
sets. All of Mivar's TVs are equipped with CATV receivers. We estimate 
that Mivar makes more than 60 percent of Italy's color television pro
duction. Probably, as a result of the poor state of the consumer elec
tronics market in Europe, Mivar's plan to build a new factory in 1994 
has been postponed. Mivar now plans to open a new factory for color 
televisions in Abbiategrasso, Milan, Italy in 1996. 

Nolcia 
Nokia is Finland's largest manufacturer of consumer goods, having three 
factories in Europe. It also owns Luxor and Salora. The plant at Turku in 
Finland makes color televisions. Nokia also makes satellite receivers and 
pay TV equipment at Motala in Sweden. In 1993, Nokia's French factory 
Oceanic was closed, with all the production having been transferred to 
Salo, Finland and Bochum, Germany. Most of Nokia's television pro
duction comes from its factory at Bochum in Germany. 

Orion 
Orion assembles color televisions at the factory in the United Kingdom. 
The annual output by this facility is estimated to be about 100,000 units. 
Orion is believed to be a screwdriver operation with no sertuconductor 
procurement in Europe (we have excluded this from the production esti
mates in Table 2). 

Ortadogo 
See Samsung. 

Piiiiips 
Following the aruioxincement of the closure of its Spanish plant. Philips 
will have three TV manufacturing plants in Europe: Dreux in France, 
Bruges in Belgium, and a plant at Monza, Italy. Philips plans to launch 
color mordtor tube production at its factory in Lebring, Austria in the 
fourth quarter of 1994. Philips also has a VCR factory in "Vienna, Austria. 
For the UK CRT factory. Philips has announced plans to invest $28 mil-
Uon to expand monitor tube production. During 1993, Philips sold its 
35 percent stake in a joint venture with Matsushita to Matsushita in a 
deal estimated to be worth about $1.6 billion. The joint venture began in 
1952, and covered semiconductors, cathode-ray tubes and lamps. Philips 
has a 35 percent shareholding in Grundig, the German television 
company. 
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Radiomarelli 
Radiomarelli is a subsidiary company of the Fiat group that manufac
tures color televisions in Torino, Italy. Radiomarelli buys CRTs from 
Europe for its TV manufacturing and also does some partial stuffing of 
PCBs, procuring some semiconductors from Europe. 

Rundfunk Fernseh Telekommunikation (RFT) 
RFT w^as founded in 1920 marketing radio receivers. The company star
ted manufacturing TVs in 1957. In 1969, RFT started building its first vol
ume transistor TVs. Since 1992 RET has been building color portable TVs 
imder the SIESTA brand name . RFT also manufactures satellite receivers 
in Stassfurt, Germany. 

Samsung 
Samsung has four factories in Europe maldng color televisions and video 
recorders. The company established a TV plant in Portugal in 1982. It 
added to its European portfolio, a color TV, VCR and microwave oven 
plant in the United Kingdom during 1987. In 1989, a new color TV and 
VCR plant was set up in Spain. In addition to these is a joint venture 
with Ortadogo in Turkey, in which Samsung has an 80 percent stake. 

Sanyo 
Sanyo has four consximer electronics factories in Europe: Sanyo Indus
tries, NordUngen, Germany (VCRs); Sanyo Espana SA, Tudela, Spain 
(color TVs); Sanyo Electric Manufacturing, Newton Aycliffe, United 
Kingdom (microwave ovens); and Sanyo Industries, Lowestoft, United 
Kingdom (color TVs). Sanyo procures most of its components and semi
conductor requirement for its TV manufacturing locaUy in Europe. 

Scanel-Nesco 
Scandinavian Electronics Manufacturing (Scanel)-Nesco started its 
activities in Reykjavik, Iceland in 1968. The company has been involved 
in manufacturing, importing and distribution of consumer electronics 
systems and components since then. The Nesco brand offers built-in sat
ellite TVs and VCRs among its audio/video equipment range of 
products. TVs are designed in Denmark with production in Denmark 
and the Far East. The company is headquartered in Hamburg, Germany. 

Schneider 
Sclmeider manufactures color TVs and hi-fi audio equipment at its fac
tory in Turkheim, Germany. 

Seleco 
Seleco has six plants in Europe: Turin, Italy (car alarm system pro
duction); Milan, Italy (CTV final assembly); Udine, Italy (VTR and OEM 
products, including pay-TV decoders and video projectors); Pordenone, 
Italy (CTV and professional products); Malta (small CTV production); 
and Barcelona, Spain (small CTV production). Seleco procures most of its 
semiconductor and component requirement for color TV and video 
projector manufacturing locally in Europe. 
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Sharp 
Sharp has two consumer electronics manufacturing plants in Europe. In 
Wrexham in Wales, Sharp has a VCR and CD player plant for which the 
company procures semiconductor components locally. Sharp plans to 
commence manufacturing of computer equipment at Wrexham in 
August 1994. A second factory in Barcelona, Spain which makes color 
TVs has been closed down for refurbishment. Production of color TVs in 
Spain will start again in August 1994. In Alsace, France, Sharp plans to 
coirunence facsimile and photocopier equipment manufacturing from 
August 1994. 

Siemens 
Siemens has three consumer electronics plants in Europe: France (color 
TVs), Germany (color TVs, and plans to make S-VHS VCRs), and Austria 
(color TVs and VCRs). 

Sony 
Sony has three TV manufacturing plants in Europe: Bridgend, Wales; 
Fellbach (near Stuttgart), Germany; and Barcelona, Spain. The factory at 
Bridgend is the single largest Japanese TV factory in Europe with 
capacity to build nearly 3 million sets annually. Sony also manufactures 
CRTs at this factory. 

Tatung 
Tatung manufactures color televisions and satelUte receivers in Telford, 
England. The company procures most components and aU seiiuconduc-
tors for its color TV manufacturing in Europe. 

Thomson Consumer Electronics 
Thomson is one of Europe's major manufacturers of color televisions, 
with factories in France, Spain and Germany. In 1993, Thomson closed 
its joint venture with JVC in Berlin, wliich manufactured VCRs and 
traded under the name of J2T. All of the Berlin factory's production has 
now been moved to Singapore. Thomson sells video equipment under 
the following brand names: 

• Thomson 

• Saba 

• Nordmende 

• Ferguson 

• Telefunken 

• Brandt 

• RCA (USA) 

Toshiba 
Toshiba manufactures color TVs and VCRs in Europe at two plants in 
Europe. VCRs are manufactured at MOnchengladbach, Germany and 
color TVs are assembled at Plymouth, England. Toshiba procures semi-
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conductors and components in Europe for its manufacturing activities at 
both these plants. 

Unimor 
Unimor was established in 1957 as a state-owned enterprise with its 
headquarters in Gdansk, Poland. The company has four color television 
plants in Poland three of which are located in Gdansk, while the fourth 
plant is in Tczew (approximately 50 km south of Gdansk). Unimor 
manufactures plastic casings, wooden casings, polystyrene packaging 
and TV component subassemblies, and employs some 2,900 people 
(1,900 in TV activities). Unimor has its own internal color TV and PCB 
research and development facilities at Gdansk. 

Vestel 
Vestel was fotmded in 1984, manufacturing color TVs, computer moni
tors, stereo systems, washing machines, microwave ovens, fridges and 
freezers in Manisa, Turkey. Vestel builds TVs with built-in CATV 
receivers (CATV S1-S2 channels). R&D is conducted from its factory in 
Manisa. Most of Vestel's requirements for mechanical parts are also 
manufactured at the same factory. The company employs more than 
3,800 people. 

Factories Closed Down Since Last Survey 

• Ferguson, Gosport, United Kingdom 

• Funai Electrics, United Kingdom 

n Oceanic, France 
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Apple is exdted! It believes that it has found a wiruung formula to allow 
itself to transform: that is, to regain lost momentum, to move back into 
the mainstream market, and to differentiate itself sufficiently to win sig-
nificant market share. The aim of this profile is not only to document the 
key elements that Apple sees as cnidal to its success, but also to assess 
its chances. 

Apple is at a crossroads: we are observing the first few months of a new 
generation of products based on the PowerPC processor. Likewise, the 
industry is also reaching a crossroads and, although not with quite the 
same set of issues faced by Apple, common elements remain. Clearly, 
there is a credible challenge to the long-established Intel/Microsoft 
alUance, with the accepted standards for both hardware and software 
being questioned. Apple's strategy is a key element in this challenge 
and, therefore, it is important to understand what the company is tr5nng 
to achieve as we move to the next generation of computing. 

Apple simply summarizes its strategy as "Stand Out—Fit In." The com
pany sees several key differentiators that will allow it to stand out from 
the crowd of PC manufacturers, while at the same time it will try to 
court the PC-compatible world, which has long been inaccessible to 
Apple. 
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The company aims to undertake its strategy with the following features: 

• Standing Out 

n Price/performance (adoption of RISC) 

• Component solutions (object orientation ) 

• Collaboration (the next step after networking) 

G Active assistance (rather than passive graphical users interfaces, 
GUIs) 

• Fitting In 

o Application compatibility 

o Networking compatibility 

a Interoperability 

Clearly, Apple has some key strengths. The adoption of a RISC-based 
system does provide the company with a performance lead and, import-
antiy, an architecture that is scalable, rather than the Intel architecture 
which is reaching the end of its Ufe (reference, the l iP/Intel alUance). 
Apple is in the rare position of controlling both hardware and software 
for its systems. While this is clearly a financial burden, it has allowed the 
company to generate a genuine lead in "ease of use," and the use of 
sound and image on the PC. It is also well positioned to take advantage 
of the explosion of multimedia. By controlling these elements, Apple is 
able to capitalize on the inherent performance advantages of RISC. It 
also has a very strong industrial and product design legacy, such that its 
products don't just look good, they display real innovation. 

Although the Apple platform can boast much potential, there are some 
key questions which it needs to answer. Currentiy, the company has a 
window of opportunity to end the drought of native appUcations that 
are available for the PowerPC. The momentum generated by the CI Labs 
initiative (OpenDoc) will be an important test, and will decide whether a 
real alternative to Microsoft's current dominance can be achieved. The 
advent of Chicago (Windows 4.0) is also an important threat to Apple, 
especially as it promises to reduce or even eliminate Apple's lead in 
"ease-of-use." The current slowness of Apple's Windows emulation (Soft 
Windows from Insignia Solutions) will certainly improve, but the com
pany's longer-term worry must be its ability to emulate Chicago at all. 

Given its strengths, however, dear opportunities exist for Apple. PCs are 
moving into the mainstream consumer world and Apple has good-
looking products that are designed to take advantage of exciting and 
entertaining applications based on still and moving images and sound— 
the basic building blocks of multimedia. The potential growth in unit 
shipments is large, but the key remaining question is whether Apple has 
the cost model to hit the right price points in this market. It is still 
unclear how pervasive multimedia will become in the business world, 
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t but there is good evidence to suggest that several large niche markets or 
vertical aplications exist that may well allow Apple to build a leading 
presence in these sectors. 

As far as the Intel-compatible world is concerned, simply having an 
offering that can be called compatible is bound to win business and a 
certain amount of market share for Apple. It is unlikely, though, that this 
will be substantial. The company's strengths will certainly encourage 
and reassure its current core markets, such as publishing, design and 
education, but it is not clear whether Apple will be able to provide a 
compelling argument to a tjrpical Intel/Microsoft-based accovmt: a user 
will not buy a PowerMac machine to run Windows! Both Intel and 
Microsoft are aggressively pushing their version of the future, aided by 
huge R&D and marketing budgets . As networking becomes increasingly 
pervasive, it is uncertain whether Apple has a strong enough argument 
to lift it above more standard implementations—this is vital if it is to 
persuade corporate groups to shift their allegiance. 

Organizational Structure 
Apple operates a matrix whereby it has both business and geographic 
organizations (see Figure 1). In other words, the key five business units 
are reflected in the various geographic regions covered by the company. 

^ 
Figure 1 
Organization Structure of Apple Computer, Inc. 
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^ Source: Apple Computer, Inc. 
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Personal Computer Division: Apple continues to build on its core busi
ness in this division, namely Macintosh personal computing on the desk
top, including the PowerBook range of business portables. 

Apple's Software Division: AppleSoft focuses on the business of 
deHvering its software technologies and products to its customers in the 
Macintosh and DOS Windows environments in cross-platform solutions. 

Apple Business Systems Division: This division focuses on the interop
erability of Apple's products with other systems in enterprise environ
ments, and has been given the responsibility of the marketing of Apple's 
server products. It is key in developing interoperability between Apple 
and the multivendor environments that are becoming a feature of 
today's IT implementations. 

Personal Interactive Electronics (PIE) Division: The PIE division 
focuses on emerging opportimities in personal information products and 
services, particularly the Newton and the associated appUcations and 
interfaces accompanying this technology. This division also includes a 
pubUshing group, StarCore, whose mission is to publish and distribute 
electronic titles for the Newton, Macintosh and DOS/\Afedows 
platforms. 

Claris Corporation is the Apple subsidiary which develops, publishes 
and markets software appUcations for business, education and the home 
markets. It has recently broadened its range to include Windows-based 
software, as well as its Macintosh-based products. 

Figure 2 shows Apple's internal management structure. 

Figure 2 
Management Structure of Apple Computer, Inc. 
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Company Strategy 

Apple's View of the World of PCs 
Clearly, users are demanding more and more from their PCs. Hence, 
Apple's strategy is based on its assessment of what end users are 
demanding from the hardw^are and software vendors in the next gener
ation of computing. The company has identified four key areas: 

• Mixed environments are ever5rwhere. More and more end users are 
mixing architectures and platforms. Sites will have PCs running OS/2, 
Wmdows, System 7, on MCA-, EISA-, Macintosh- and, increasingly, on 
PowerPC-based hardware . 

• Productivity, not only in terms of return on investment in systems, 
but also in terms of human resources which are increasingly becoming 
recognized as the key resovurce available to an enterprise. 

• Customized solutions: End users are constantiy demanding more 
than a standard word processing and spreadsheet package, but one 
that is tailored to the needs of their organization. 

• Technological advances: Customers are exposed to, and are demand
ing, continued improvements in technology in order to maintain their 
own competitiveness. 

Standing Out and Fitting in—^At the Same Time! 
In recognizing this environment, Apple needs to continue to differentiate 
itself, at the same time as "fitting in" with the industry as a whole. As 
mentioned, the "Stand Out—Fit In" philosophy is the backbone of the 
company's strategy, and Apple will be addressing this apparent 
dichotomy by concentrating on four key areas of differentiation. These 
are as foUows: 

• PricelPerformance: The adoption of the PowerPC and its use of RISC 
rather than CISC architecture places Apple in a strong position versus 
the CISC camp, which Apple believes is rapidly approaching the end 
of its practical life, given the limit to the reduction in silicon surface 
area that is available to CISC manufacturers. The company fully 
intends to capitaUze on the lead in power/performance that the 
PowerPC consortium has achieved. 

• Component Solutions: This is a move from monolithic applications to 
what are called component solutions, which essentially means the 
adoption of object orientation in its approach to software design. 
Apple feels that the days of increasingly complex memory-intensive 
applications are limited, and it believes that people want applications 
that wiU allow them to create an environment in which they feel com
fortable working, rather than having to fit in with the way demanded 
by the application. This belief is represented in the work being carried 
out with OpenDoc through the independentiy established CI Labs. 
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• Collaboration: The move from communications (networking) to 
"collaboration" is defined by Apple as the use of more effective teams 
of workers, using active interfaces that move away from ease of use to 
ease of work. Together with the development of component solutions, 
the move to customized applications that fit in with the way organiz
ations work is becoming a real possibility. It allows for sets of appli
cations to be built which are designed to maximize the productivity of 
one particular group of workers, or horizontal or vertical market seg
ment. Effectively, we are moving into an era of customized appli
cations, tailored to the needs of a specific user group. 

• Active Assistance: This relates to a move away from the passive GUI 
that is currently prevalent, to active assistance in commimication with 
the PC, in particular, using the voice as a natural interface with the 
computer. Apple beHeves that the extra power of RISC will allow it to 
deHver this new interface. 

Fitting In with tlie industry—A New direction for Appie 
The other key axis being tackled by Apple is how to "Fit In," that is, to 
be compatible with its own installed base of hardware and software, 
while at the same time becoming compatible with the rest of the indus
try. The company claims to be able to achieve compatibility in three 
areas: standard application compatibility, networldng compatibility and, 
finally, interoperability (see Figure 3). 

As far as standard applications are concerned, the new generation of 
PowerMac machines can service all 68KB-based applications, as well as 
access all the DOS- and Windows-based applications through the utiliz-

Figure 3 
Apple's "Fitting In" Compatibility 
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ation of "SoftWindows" from Insignia Solutions. Even if current per
formance is slow, the combination of future releases of "SoftWindows" 
and future upgrades to the PowerPC will probably solve these issues. 
There is also the prospect of a "Macintosh Personality" on a UNIX plat-
form. Apple is also shooting for fuller networking compatibility on top 
of the cuirent support for Token-Ring and Ethernet connectivity by using 
AppleTaUc, and conforming to TCP/IP and IPX/NetWare standards. 

InteroperabiUty is also promised through Easy Open and Mac/PC 
exchange, a set of utilities allowing users to open and edit DOS, Win
dows or OS/2-based files in Macintosh applications. Interoperability 
between Apple's and Microsoft's messaging services is also possible as a 
result of a recent joint agreement that wUl ensure interoperation between 
their respective messaging, catalogue and directory services. In addition, 
CI Labs has promised the ability to port between OpenDoc and OLE 2.0 
from Microsoft, rfhe intention is to enable Macintosh users to collaborate 
easily with their colleagues at any time and anywhere, regardless of the 
systems being used. 

Hardware Strategy 
Apple's hardware strategy is simple: PowerPC everywhere. The com
pany is very pleased with the performance increases it has achieved 
with the PowerPC chips, and has active plans to migrate the whole 
product range to RISC technology. Currentiy, Apple is the only vendor 
with an RISC box and it is keen to capitaUze on this, cementing its 
number-one position. 

Future PowerPC Chips 
PowerPC 601+: This will provide better speed, but will still use the same 
systems as are currentiy available. It will be up to 40 percent smaller, 
will consume less power, and run at a faster clock speed. 

PowerPC 603: This is the chip designed for PowerBooks and, therefore, 
will feature power management and will have a much smaller die size. 

PowerPC 604: Currently in the laboratories, this is positioned as the P6 
(from Intel) basher. Apple claims it will give two to three times the per
formance of the 601, and that the development cycle is ahead of the P6. 

Figure 4 shows Apple's road map for its key product categories or 
brands in terms of how the PowerPC relates to the current product set. 

Multimedia Strategy 
Multimedia is one of Apple's key strengths. For many years, the com
pany has been at the forefront of the development of PCs into sound and 
image, both fixed and moving. It recognizes the opportunity provided 
by the new performance of the PowerMac machines as a key to exploit
ing the technology lead held by Apple. 

The company is working hard with many publishers to broaden the base 
of appUcations that currentiy exist, with the aim of creating the 
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Figure 4 
Apple's PowerPC Processor Road Map i 

1994 Mainstream 
desktop 

1995 LC, PerforIna 
PowerBook 

1996 
Highest 

performance 

Source: Apple Computer, Inc. 

impression of a multitude of "niche" markets which together add up to 
a significant opportunity. It is clear that the advent of multimedia on PCs 
is being felt primarily in the core Apple markets of publishing, design 
and, to a lesser extent, education. This raises the stakes for Apple, mak
ing it a key market for the company. 

Multimedia plays an important role in a longer-term strategy for Apple, 
which sees it as a key d5mamic in the convergence of the worlds of PC 
and telecommunications, plus all that is promised by the information 
superhighway. The opportunities to tap into the huge potential of the 
consumer market, whether through software or set-top boxes, provide a 
Strong incentive for Apple to maintain a strategic lead over the 
competition. 

Apple in Europe 
Each of Apple's regional entities (United States, Pacific and Europe) are 
full business operations in their own right, with production faciUties and 
R&D centers. Apple came to Europe in 1981 and, today, this region 
represents about a $2 billion business (1993 fiscal year revenue was 
$1.9 billion), or 25 percent of Apple's worldwide 1993 revenue of 
$7.8 billion. The headquarters of Apple Computer Europe is in Paris. 

Apple—Its Semiconductor Consumption 
Apple has ramped up its European PC production consistentiy over the 
last four years, achieving a cumulative increase of 79 percent. Total effec
tive European PC production by all companies increased by approxi
mately 107 percent over the corresponding time period. Therefore, 
although Apple has increased its production levels, this is still behind 
the level at which total European production has increased. 

i 
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Table 1 
Total European PC Production 
(Thousands of Units) 

1993 1992 1991 1990 
Effective European Production 
Apple's European Production 
Percentage of Total 

10,200 7,709 5,756 4,907 
800.0 658.6 530.0 446.7 
7.8% 8.5% 9.2% 9.1% 

Source: Dataquest (October 1994 Estinnates) 

Apple's proportion of effective European production has decreased from 
9.1 percent in 1990 to 7.8 percent in 1993 (Table 1). More recently, in 1993 
its desktop PC production increased by 56.2 percent, at a far higher rate 
than the overall European production increase of 23.6 percent. IBM, on 
the Other hand, is not ramping up its levels of production to the same 
degree, and this is due to the market share that IBM has steadily lost to 
Compaq. This is further reflected by IBM's decreasing share of European 
desktop production, w^hich has fallen from 20 percent in 1991 to 14.2 per
cent in 1993. 

Apple does not share the problems many of the major PC manufacturers 
(IBM and Compaq) have of "done " competition; its real battle has been 
in operating systems, between Windows and System 7. Another factor 
influencing production levels during this period has been the many new-
comers to the market trying to position themselves to take advantage of 
the explosive PC boom that we have seen. This trend has slowed in 1994 
as some of the small and medium-size players have been squeezed out, 
imable to compete, or to produce PCs as efficiently or cost-effectively as 
some of the larger companies. These larger companies have all the 
benefits of econoirdes of scale and, therefore, can price their PCs more • 
competitively. They also have the chaimels of distribution and marketing 
campaigns to increase their brand awareness and, hence, potential mar
ket share gains. 

Apple's PC production strategy is primarily influenced by the demands 
of time to market, but issues of tariff and duties have sometimes 
influenced a shift in Apple's regional production. Production of Apple's 
range of notebook PCs, the PowerBook, was shifted from the United 
States to the Cork, Ireland production facility when a prohibitively high 
(62.7 percent) import duty was placed on color TFT Uquid crystal dis
plays (LCDs) by the United States. When this tariff was repealed by the 
US government in 1993, most of the production of notebook computers 
was returned to Apple's Sacramento, CaUfornia production faciUty. 

Tables 2 to 4 show the company's rankings in PC production in 1991, 
1992 and 1993. Apple has remained among the top five PC producers 
over the three years. The production of PCs in 1993 is more concen
trated, the top five players accounting for 32 percent of aU European pro
duction, compared with 28 percent in 1992. 
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Table 2 
Total European PC Production Rankings 1993 
(Thousands of Units) 

Rank 

1 

2 

3 

4 

5 

Company 

IBM 

Compaq 

Apple 

Olivetti 

Vobis 

Total 

Units 

1,500 

950 

800 

606 

441 

10,200 

Percentage of 
Production 

14.7% 

9.3% 

7.8% 

5.9% 

4.3% 

100.0% 

Source: Dataquest (October 1994 Estimates) 

Table 3 
Total European PC Production Rankings 1992 
(Thousands of Units) 

Rank 

1 

2 

3 

4 

5 

Company 

IBM 

Compaq 

Apple 

Olivetti 

DeU 

Total 

Units 

1,200 

690 

658 

547 

251 

8,826 

Percentage of 
Production 

13.6% 

7.8% 

7.4% 

6.2% 

2.8% 

100.0 

Source: Dataquest (October 1994 Estimates) 

Table 4 
Total European PC Production Rankings 1991 
(Thousands of Units) 

Rank 

1 

2 

3 

4 

5 

Company 

IBM 

Apple 

Olivetti 

Compaq 

BuU 

Total 

Units 

1,250 

530 

505 

425 

200 

6,722 

Percentage of 
Production 

18.6% 

7.9% 

7.5% 

6.3% 

3.0% 

100.0% 

Source: Dataquest (October 1994 Estimates) 
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Semiconductor Procurement 
Apple ranks high in Dataquest's Usting of semiconductor buyers, the 
company spending approximately $1.3 billion worldvvide in 1993. PC 
companies spend 20 percent of their revenue, on average, on semicon
ductor consumption. As a proportion of overall semiconductor consump
tion in Europe, PC production accovmted for over 20 percent of semicon
ductor sales during 1993. This makes the PC the single most important 
product for the European semiconductor industry. In 1993, PC pro
duction increased 32 percent to 10.2 million imits as shov\m in Table 1, 
with the United Kingdom and Ireland the largest producers, contributing 
50.5 percent of all European production. 

As can be seen from Figure 5, some 57 percent of the company's pro
curement is in the Asia/Pacific region, with 30 percent in North Amer
ica. About 13 percent of Apple's total procurement of semiconductor 
devices comes from the Eturopean market. 

In line with many PC manufacturers, Apple has chosen to source and 
manufacture locally in order to minimize inventory holding costs and to 
reduce its time to market with new products. In 1993, European vendor 
sourcing for Europe alone was about $164 million, and Dataquest 
expects that this will increase to about $260 million in 1994. 

Not surprisingly, approximately 60 percent of all semiconductors pro
cured are vmder the category of MOS memory—^mainly DRAMs (see 
Figure 6). The second highest product category is microprocessors. 

Figure 5 
Worldwide 1993 Semiconductor Procurement by Region 

•^. Noith America 30% 

Asia Pacific/ROW 
57% 

^^^^^HSBIaBmllSSml^^r E u rope 13% 

Total 1993 Consumption 
$1,294 Million 

Note: No procurement in Japan in 1993 

Source: Dataquest (October 1994 Estimates) 
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Figure 6 
Worldwide 1993 Semiconductor Procurement by Device Type 

Total 1993 Consumption 
$1,294 I\/lillion 

Source: Dataquest (October 1994 Estimates) 

A further 10 percent is spent on discretes, and the remaining 10 percent 
is split between digital bipolar and MOS logic. 

Manufacturing and Operations 
Apple Computer has only one Eiuropean manufacturing plant, in Cork, 
Ireland, and this site employs about 300 people. At this site Apple per
forms full printed circuit board (PCB) assembly of the PC motherboard. 
Most desktop personal computers for the European, Middle East and 
African markets are produced at this site, together with a limited range 
of notebooks for the US market. The plant was established in 1980, and 
was originally 4,400 m^ in size. The site has had several extensions; the 
most recent one started in 1989 and has now brought the Cork facility 
up to 34,000 m^ in area. 

Table 5 provides a list of Apple's purchasing, design and manufacturing 
locations. Most of its semiconductor products are designed into systems 
at its R&D site in Cupertino, CaUfomia. 

Apple Europe has recently completed the estabUshment of a $45 million 
operations center in Apeldoom, Netherlands. This facility, which became 
fully operational in the summer of 1993, is used for the distribution of 
finished goods and spare parts for Europe, as well as final configuration 
and localLzation of many Apple products. As a result, Apple expects to 
reduce its costs, avoid double handUng of products in the regions, and 
achieve better efficiencies in transportation and inventory management. 
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Table 5 
Key Company Purchasing—Design and Manufacturing Locations 

Company/Lo cation 

Cupertino, California 

Fountain, Colorado 

Singapore 

Cork Cify, Ireland 

Sacramento, California 

Location Function 

Central design and procurement 

Board assembly 

Board assembly, procurement 

Board assembly, procurement 

Final board assembly (SIMMs and MFU) 

Source: Dataquest (October 1994) 

Research and Development 

I 

I 

Apple currently invests about 6.5 percent of its v^orldvvide i^venue in 
R&D. In March 1988, Apple foimded its Paris-based Eturopeeui R&D cen
ter, which is part of the company's worldvvide R&D organization. Out
side of the United States, Apple's other main R&D locations are in Sin
gapore and Tokyo. 

Given Europe-specific needs in the area of telecommtmications, the 
center's primary mandate is to focus on commvmications products—^both 
hardware and software—and especially on their integration into Apple's 
product ranges. UntU 1993, the European R&D center was Apple's 
worldwide development center for modems, telecommunications in 
notebook computers and products that comply with open system inter
connection (OSI) standards. Because of the increasing differences between 
Evirope and other regions in the telecommurdcations area and the 
acceleration of the development of new technologies, the center focuses 
increasingly on European telecommunications systems. 

Apple's Market Position 
The following section is an assessment of Apple's market position, 
which will provide some context for the company's current 
achievements. 

The PC market has been experiencing something of a boom over the last 
two years. The continuing erosion of prices has not been matched by a 
decrease in spending in the markets, leading to growth in high tmit ship
ments over a number of quarters. 

Well-established brand names have been capitalizing on this high 
growth in no uncertain terms and, as as result, the market has experi
enced significant concentration of market share with the leading ven
dors. Apple has also benefited significantiy, from this increase. 

The huge uptake of Windows 3.1 in the marketplace has lessened the 
impact of one of Apple's key differentiators—that is, the ease of use of 
the Macintosh machine—^reducing its abflity to charge premium prices in 
the marketplace. 

SAMM-EU-CP-9402 ©1994 Dataquest Europe Limited October 21 ,1994 



14 Semiconductor Application Markets Europe 

To this extent, Apple has had to follow the pace set by the IBM-
compatible market in order to remain competitive and has been forced to 
adapt its financial model in order to survive. Until recently, the fall in 
average selling prices has meant dechning revenue curves for almost all 
of the established vendors. The painful realignment that Apple experi
enced with the restructuring in the summer of 1993 has now allowed the 
company to become competitive again. 

After stopping the rot in 1992 with a new set of products, namely the 
PowerBooks, Quadras and Performas, Apple has had a solid perform
ance over the past year or so, keeping pace with the growth in the mar
ket and maintaining a share of about 8 percent of the market, placing it 
consistently in third place and at some distance from its nearest rival. 

PowerBooks Play a Major Role 
While many vendors have failed to see notebook computers penetrate 
much beyond 14 percent of all PCs sold, Apple has developed a strong 
following for its I^owerBook range of both notebook and, more recently, 
subnotebook products. Portables represent about 17.5 percent of aU PCs 
sold by Apple, reflecting both the innovative and stylish design of the 
product itself, as well as the propensity of loyal Apple customers to buy 
innovative products. 

A SWOT Analysis—Some Conclusions 
This section draws together the points raised in this report and tries to 
draw some conclusions, making predictions about Apple's strengths, 
weaknesses, opportunities and threats. Strengths and weaknesses refer 
to internal issues within the organization, while opportunities and 
threats assess external factors that face Apple. 

Strengths 
RISC-Based Systems 
It is clear that by using the PowerPC processor Apple has estabUshed a 
lead in performance. Moreover, the 601 chip is the first implementation 
of a new generation of RISC chips, rather than with the Intel platform 
which is starting to reach its natural limits (evidenced by Intel's and 
Hewlett-Packard's recent agreement). This gives Apple a lead in produc
ing RISC PCs, which it should be able to maintain for the next three 
years until the Intel/HP chip arrives. 

Ease of Use 
Despite the inroads made by Windows 3.1, Apple's operating system 
and software appHcations remain the most natural and intuitive inter
faces in the marketplace. As the market for PCs expands into the small 
business and consumer arenas, essentially towards the less computer-
Hterate, this inherent strength should prove invaluable. 

Control Over Hardware and Software Architectures 
Apple has control over the development of both hardware and 
software—a virtually vmique position (although, IBM arguably has this 
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as vvell). It should allow Apple to take advantage of the performance 
gains that are available to it with RISC technology. It is of little use hav
ing a performance lead over the competition if it caimot be converted 
into real differences in productivity by building an operating system and 
applications that work efficiently with the hardware implementation. If 
Apple can achieve this it will be able to really "Stand Out," which is a 
prerequisite if people are going to invest in the new technology. 

Multimedia 
Multimedia is a key tool to access certain markets (publishing, design 
and education) which, in many cases, are Apple's heartlands. Again, 
Apple has been able to develop a lead in this area. Soiind is standard in 
Macintosh machines, with built-in SCSI for CD-ROMs and a strong 
application base. This stands the company in good stead for the future 
as multimedia is already, and wiU continue to be, a key component in 
cracking the consumer market. The latter wiU, in turn, lead the main
stream business market into the use of multimedia. It is also important 
to stress that by continuing to lead in multimedia, Apple is helping to 
protect its core markets. 

Strong Industrial and Product Design 
This is another Apple tradition which will again help to differentiate the 
company to its loyal users. Apple makes "cool" products and this is 
very important as PCs start to move into the home environment. Users 
are not going to want boring "office tan" boxes in their living rooms, 
whereas Apple offers more than attractive boxes and has genuine prod
uct irmovation. The first PowerBooks, for example, went a long way to 
solving the "mouse problem" by integrating a convenient trackball 
below the keyboard; the latest PowerBooks take this concept one step 
further by utilizing a touch-sensitive pad. Apple PCs also have built-in 
cormectivity across the range and, in general, Macintosh machines are 
easier to configure than PC ISA/EISA systems. 

Weaknesses 
The Application Drought for PowerMac Machines 
Currently, PowerMac machines sales are suffering due to a lack of native 
applications that really take advantage of the speed of the PowerPC pro
cessor. It is vital that the base of applications grows, with the main port 
probably being Microsoft Office, which was due out from Apple in the 
third quarter. Given the increasingly tense relationship between 
Microsoft and Apple, this must be an unnerving situation to be in. The 
lack of applications also severely Umits the bundhng options available to 
Apple, which is certainly hoping to ease the porting process. One of the 
main benefits of OpenDoc is the relatively low cost of adapting a soft
ware package to the OpenDoc standard, and this is exactly why the com
pany is being so open with the reference source code. 

High R&D Costs 
While Apple has used its tmique position of providing both hardware 
and software to differentiate iftself, the cost of doing so is substantial. 
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The company is the sole supplier of Macintosh systems, which is is not 
an industry standard and, therefore, opportunities for economies of scale 
are liiruted. The ratio of R&D costs to sales is very high, and even after 
its huge cost restructuring in the third quarter of 1993, it still remains at 
least twice that of the mainstream industry. A question mark must there
fore remain over whether Apple can maintain its lead in key areas, such 
as the user interface and hardware innovations, with the lower-cost 
structure that the industry will force it to maintain. 

WIIidows Compatibility 
Although Soft Windows from Insignia Solutions provides compatibiUty 
with the DOS/Windows world, the current performance is very poor, is 
slower than an entry-level 486, and has no enhanced mode emulation, 
hence no-one would buy a PowerPC system to run V^^dows, thereby 
cutting out a huge sHce of the available market. This wiU certainly 
improve over time, but it looks unlikely that PowerMac machines wiU be 
able to rLm Chicago (Windows 4.0) from Microsoft. This is scheduled in 
the first quarter of 1995, making Intel compatibiUty short-lived for these 
machines. 

Low-End PowerPCs 
Currently, no low-end PowerMac machines exist. PowerPCs are very 
expensive compared with the standard industry 486 box, and even 
though it is much more powerful, it does not fill all price points. Again, 
this is set to change in 1995 with the LC, Performa and PowerBook mov
ing to the PowerPC plafform. In the meantime, Apple users will have to 
make do with the 68040, and the company will have to be very careful 
that users do not wait for the new systems to come, which will mean 
large inventory costs and cash flow problems. 

Networking Weaitnesses 
Once users step beyond an Apple network, Macintosh machines are dif
ficult to incorporate into corporate networks. In many cases, the depart
ment using them is an "island" hanging off the main network. Only 
recently has Apple started to move into the PC server world, where it is 
seen to be quite weak compared with Intel-based manufacturers. On the 
software side, Apple as yet has no offering in the groupware arena. 

Opportunities 
New Markets Available 
The new hardware architecture enables Apple to tackle a number of key 
markets for the first time, allowing the company to break out of the 
specialized markets that it dominates and to present an offering to the 
mainstream market. PowerPC servers, for example, could be sold into 
corporate markets and act as a "Trojan horse" to get Apple's foot in the 
door, before starting to populate the desktops. 

By exploiting its lead in multimedia technologies and products, Apple 
could make significant inroads into the consumer, the education and, 
later, the business markets. 
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Similarly, the company could move into new product areas by leverag
ing its R&D and design leadership to expand into branded peripherals, 
such as scanners and CD-ROMs. 

Threats 
Chicago 
One of the biggest threats to Apple at the moment must be Chicago. If 
the package deUvers all that is promised, Apple will lose its differen
tiation in "ease of use"— probably the company's single biggest edge. 
As mentioned, Apple may well lose the ability to emulate Intel PCs run
ning Chicago, which is a key part of its "Stand Out—Fit In" strategy. 

Native Applications 
Apple has to be able to persuade software developers that it is worth 
developing for the PowerMac model. The installed base of PowerPCs 
remains very small compared with DOS/Windows machines. If the com
pany fails to do this, the PowerMac model is in danger of being starved 
to death. 

Intel/HP Alliance 
This alliance has given current x86 users a road map (albeit a long one!) 
to a RISC chip, and has taken some of the wind out of the saUs of the 
PowerPC campaign. If Intel can maintain the Pentium and P6 at reason
able levels of performance, it will remain a difficult job to persuade an 
enterprise using Intel-based PCs to change. 

PowerPC Alliance 
The PowerPC alliance is of great importance to Apple as it has enabled 
the company to move away from the 68K architecture, and to implement 
a new powerful one. The R&D costs of doing this had to be shared. Cur
rently, this alliance is a strength for Apple, but could quickly turn into a 
threat if relations sour. The company is dependent on future processor 
evolutions to maintain its lead, and if IBM chooses not to have a PC 
using the PowerPC chip, it would call into question the whole viability 
of the architecture, effectively destro5ring Apple's "Stand Out—Fit In" 
strategy. 

The majority of this profile is based on a profile produced by Data-
quest's Personal Computers Europe service in June 1994. 
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Siemens AG 
This document provides a brief overview of the operations and strat-
egies Of Siemens AG, focusing chiefly on the company's telecommuni
cations activities. 

Corporate Statistics 

> 

Company Headquarters 

President/CEO 

Employees 

1992 Financials 
Net Sales 
Order Booldngs 
Net Income 

Wittelsbacherplatz 2 

80333 Munich 

Germany 

Tel: -H49 89 234-0 

Fax: -1-49 89 234 4242 

Dr. Heinrich v. Pierer 

413,000 

253,000 

DM Million 

78,509 

85,409 

1,955 

Worldwide 

Germany 

$ Million 

122,474 

133,238 

3,050 

As Figure 1 shows, Siemens is a big and rich company whose cash, 
particularly during this recession, provides it with a substantial cushion. 
Siemens is also in the fortimate position of hardly having any debts. Of 
its 1992 sales, the company managed to invest almost a quarter in stocks 
and bonds rather than, some critics say, investing cash in its own oper-
ations. Consequently, this has earned Siemens more than half of its net 
income. Siemens has also reported its 1993 results with orders up by 
15 percent and sales up by 2 percent. 

Corporate Overview 

History and Background 
Siemens is a widely diversified supplier of electronic and electrical 
products, and systems with a strong engineering backgrotmd. As such, 
Siemens can be regarded as the company with one of the widest ranges 
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Figure 1 
Siemens 1992 Sales by Business Group (Including Intersegment Sales) 

Industrial 
Systems/Automation 21,2% 

Public/Private 
Telecommunications 18.6% 

AudioWideo Systems 0.3% 
Defense Electronics 1.5% 

Osram3.1% 

Automotive/Transportation 
Systems 5.2% 

Semiconductors/ 
Components 4.3% 

Siemens/Nixdorf 
Informationssysteme 13% 

Power Generation/Transmission 
and Generation 12.2% 

Medical Engineering 7.9% 

Total Sales: $122,474 

Source: Dataquest (March 1994 Estimates) 

of products in the world. In sales terms, however, the company ranked 
fifth-largest electronics and electrical company in the world and number-
one in Europe. Philips of the Netherlands and Thomson of France are its 
main European competitors. 

Such a broad range of products can be viewed as both a weakness and a 
Strength. The weakness stems from the danger of spreading oneself too 
thin in too many markets, as well as the difficulty in defining a corpor
ate Strategic direction. The company must also experience cultural dis
crepancies between its more traditional electrical and engineering busi
nesses and its electronics activities. The advantage of a wide range of 
activities used to be that it allowed a company to spread the risks but, 
during world recession, there is hardly an industry that has not been 
affected. Siemens' involvement in semiconductors allows it to obtain a 
competitive edge through developing fundamental chip technology in-
house. Although this has enabled the company to become a leading sup
plier of integrated circuits (ICs) for ISDN, telecommunications is orUy the 
fourth-largest application area for its semiconductor business. 

With the establishment of the European internal market, Siemens likes to 
regard Europe as its home market. The company is taking the European 
single market development quite seriously, to the extent that it has made 
a pubUc Statement on unified Europe, including Central and Eastern 
European countries. Despite this commitment, Siemens stiU derived 
46 percent of its 1992 sales from Germany. The company is worldng on 

i 
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gradually increasing its international sales, where the largest proportion 
is still accounted for by Europe; the North American market accotmted 
for just 10 percent of overall sales in 1992. The recession, together with 
the intense competitiveness of this market, provide Siemens with a 
major challenge to sustain and strengthen its position in this region. 

Siemens' products are sold in more than 130 countries arovmd the world 
with an extensive network of sales offices. Being part of unified Ger-
many, the company has benefited substantially from new business in 
eastern Germany. The company is also active in several other Central 
and Eastern European states, details of which are provided later in this 
profile. Future growth is expected to come from Asia where, for 
example, the company plans to double its regional market share in pub
lic switching over the next few years. 

Telecommtmications accounts for approximately 25 percent of the com
pany's entire business, but is regarded as a strategic business segment— 
particularly public telecommunications, part of the infrastructure sys
tems business where Siemens claims to have established a strong pos
ition. Siemens' advantage of having the largest European telecommuni
cations market as its home market automatically places it in a 
high-ranking position in the total European market. Increased liberaliz
ation and deregulation is expected to gradually impact the connpany's 
business in Germany. 

Organization 
The relentless pace of technological change has led to Siemens' creation 
of an increasingly decentraUzed structure. This, it beUeves, allows the 
company to focus more clearly on individual market segments. As a 
result, Siemens now comprises 17 operating groups, 80 business sectors 
and 300 business segments. About 90 percent of the company's business 
is in electrotechnical and electronic goods. 

This report profiles the telecommunications activities of Siemens, which 
are split into two separate divisions: 

• Public Communication Networks: PubUc switching systems; text and 
data switching systems; public mobile radio systems; transmission 
systems 

• Private Communication Systems: Business communications systems; 
telephones; mobile phones; facsimile machines 

These telecommunications businesses operate as independent business 
units and are described in detail later in this report. Although both busi
nesses showed an overall profit worldwide in 1992, they both accounted 
for most of the company's losses in the United States. The declining US 
economy and negative currency movements, together with a fiercely 
competitive environment, have been the main contributing factors to 
Siemens' fate, despite efforts to strengthen its local presence. 
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Business Strategic Direction 
The company's focus will remain on Germany and Europe, where it 
hopes it can benefit more from a unified Germany as well as a single 
market in Europe. World recession has weakened the company's busi-
ness outside of Europe, but Siemens will also aim to consolidate and 
strengthen its position in the North American and Asian markets. 

Like most German corporations, the quality of products and services is 
of utmost importance to Siemens. The German market itself has high 
quality standards and this has become second nature to the company. Its 
roots have been in technological innovation and research and the com
pany has established itself as one of the technology leaders in Germany. 

Although the majority of business is derived from its home market, Sie
mens has wide international presence with subsidiaries in 36 countries 
and sales companies, or representative offices, in another 38 cotrntries. 
Overall, the Siemens network spans more than 120 countries. On the 
telecommunications side, Siemens is active in 80 countries and has local 
manufacturing faciUties in 35 countries. 

The company's strong cash-rich position has added to customers' confi
dence to the extent that they are willing to sign long-term contracts to 
buy Siemens' products and systems. More importantly, this financial 
cushion is providing the company with considerable staying power, 
enabling it to build on its long-term strategies. Siemens' main strategic 
goals can be described as follows: 

• Continue to invest for a dominant share of emerging electrical and 
teleconununications markets in Central and Eastern Europe, especially 
the former east Germany. The company has already poured over 
$600 million-worth of factories and equipment into the unified Ger
man state since 1991 and has $260 million in its 1993 budget. 

• Siemens' cash-rich position provides it with a competitive advantage 
to make the most of the current buyer's market. The company recently 
bought GTE's Sylvania North America's Ughting division for $900 mil-
Uon, paid for entirely in cash. 

• Siemens also continues its vertical integration and seems determined 
to maintain its own leading-edge silicon and computer technologies 
for its systems business. 

V\̂ th regard to its telecommunications business, Siemens is faced with a 
number of challenges resulting from the single European teleconununi-
cations market. More specifically, the company can no longer automati
cally assume its favored-supplier status to the Deutsche Bundespost 
(DBF) Telekom and is therefore looldng to strengthen its position outside 
its home territory. Consequently, the company is concerned that it will 
be able to compete on equal terms with foreign companies. This applies 
to both R&D funding and new contracts put out to tender. 
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Alliances/Joint Ventures and Acquisitions 
Siemens continues to pursue its drive for acquisitions, joint ventures and 
Other forms of strategic partnerships. For the purpose of this profile, 
which focuses on Siemens' telecommunications business, we have Usted 
only the most relevant alliances of the past years: 

GPT: This UK telecommunications company is jointly owned by Siemens 
(40 percent) and GEC (60 percent). Althougji the GPT name continues, 
Siemens and GPT are increasingly combining their UK operations— 
reflected in the establishment of GPT Coirununications Systems Ltd, 
which combines the direct-selling business of the two companies. There 
has been increasing collaboration in other areas too, such as \^sion 
Optimized Network Evolution (ONE), their combined new pubUc net
work technology strategy. 

Rolm: During 1992, Siemens took full control of this US company, pre
viously a 50-50 joint venture with Siemens. This move should strengthen 
the company's position in the United States. 

Stromberg Carlson: This company used to be owned by GPT as Ples-
sey's US subsidiary providing public switches. After the initial merger 
with Siemens, the companies decided to join their US public network 
operations in the United States, thus Siemens Stromberg-Carlson was 
bom. 

Siemens Nixdorf: Since the beginning of 1992, Siemens Nixdorf Infor-
mationssysteme AG (SNI) has become fully integrated into Siemens AG, 
which now owns 95 percent. SNI continues to act as a separate operating 
group while retaining its status as a separate legal entity. The telephone 
systems business of Siemens Nixdorf was transferred into the Private 
Communication Systems group of Siemens during 1992. 

Shanghai AJ Corporation and Shanghai Xin Guang Telecommuni
cations: A joint-venture company, Siemens Business Commxmication 
Systems Ltd, was formed in 1993 to manufacture, market and sell jointly 
Hicom 300. Siemens has a 51 percent interest in the company. 

ZWUT: Together with ZWUT, the largest PoUsh manufacturer of tele
communications equipment, Siemens formed a 49-51 joint venture at the 
begirming of 1993 called CEWIS, which was the first company in Poland 
to produce digital switching systems. 

Incoms Telecom Holding: In January 1993, Siemens formed another 
joint venture in Eastern Europe. The venture. Digicom, is 60 percent-
owned by its Bulgarian partner and 40 percent-owned by Siemens; it 
will produce pubUc switching and transmission systems. 

Coming Glass: Joint venture on optical cable manufacturing. 

Centrai and Eastern Europe 
Because of its location and its historic links, Siemens is obviously ben
efiting from developments in Central and Eastern Europe. In particular, 
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eastern Germany has contributed to the company's revenue growth, 
although some of the grovvth in this region has been due to the consoH-
dation of companies. Siemens has sales offices in Bulgaria, the Czech 
RepubUc and Slovakia, Hungary, Poland, Romania, the CIS and the for
mer Yugoslavia. 

Public commimications is one of the most active groups in eastern Ger
many, which is in need of many infrastructure developments and 
upgrades . In total, the Public Communications Networks group has nine 
joint ventures in Central and Eastern Europe, and all have now started 
on the production of EWSD switching systems. 

The Private Corrunvmication Systems group is also expanding its activi
ties in Central and Eastern Europe with a subsidiary in the Czech 
Republic, sales offices in Hvmgary and Poland, as well as other co
operative agreements in Romania and the CIS. All these activities are 
centered around the company's Hicom product range. 

Poland, in particular, is an important market for Siemens where the com
pany has done business for more than 100 years. Today, the company 
brings in about DM 100 milUon a year from Polish sales. This figure, 
however, is not only for telecommunications, but also includes revenue 
from medical electronics and automation. The establishment of the joint-
venture company, CEWIS, is part of supplying the country's digital over
lay network. The network, which is being financed by the World Bank, 

' consists of 12 combined local/transit exchanges spread across the coun
try with the most powerful being located in Warsaw. 

Siemens' Bulgarian joint-venture company. Digicom, located in Sofia, is 
another major local production facility in Central and Eastern Europe. 
The company plans to produce 100,00 EWSD line units in its first year 
(1993) and, over the medium term, is expected to increase armual pro
duction to 250,000 units. 

Manufacturing 
Siemens' manufacturing activities span all Triad regions, but the largest 
concentration is in Europe with 261 manufacturing facilities in 16 covm-
tries; this accounts for 87 percent of the company's total manufacturing 
capacity. After Germany, which has more than 20 production facilities, 
the United Kingdom and North America have the most Siemens manu
facturing locations. 

Siemens' private communications systems products are manufactured in 
23 countries, including Germany. These companies could be either a 
Siemens subsidiary, associate company or licensee. The Private Com-
mvmications Systems group has formulated a worldwide strategy which 
is currentiy being implemented. Its goal is to achieve cost-leadership and 
to reduce the time to market and product delivery substantially. 

This Strategy differs when it concerns an open or closed market. In the 
case of an open market, the group tends to concentrate its manufactur-
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ing sites near or in the major market, whereas in a closed market, the 
group aims to form centers of competence for components and sub
assemblies. 

Private commtmications systems are manufactured at 20 locations in 
15 countries including Germany. Terminals are manufactured at 
17 locations in 16 countries, also including Germany. 

R&D 
Siemens is a relatively high spender on R&D with an average 11 percent 
of sales spent. The company has acquired a reputation for high tech
nology Standards and believes that R&D is one of the key components to 
ensure econoirdc success and to maintain a competitive position in high-
technology markets. The company has 48,000 employees involved in 
research and development, including 13,200 staff outside Germany. One 
of the main (R&D) differentiating factors from its competitors is that 
Siemens is much less dependent on pubUc funds for its R&D activities, 
as only 2.5 percent comes from this source. 

PubUc commvtnication networks, automation, seirdconductors, medical 
engineering and SNI together accounted for 60 percent of the 1992 
research budget. The company regards its high R&D spending and tech
nological excellence as a major advantage that makes it a valued partner 
in cooperative ventures. 

Over the last few years, the number of European Commission (EC) 
research projects in which Siemens is involved has increased signifi
cantly, and now accotmts for more than half of the company's R&D 
projects. The company aims to take part in more EC projects that focus 
on IT and commimications research. 

In the short term, the company is concentrating some of its R&D efforts 
on ISDN and related developments, such as the integrated packet 
handler, optical fiber interfaces and fiber in the local loop. For the longer 
term, Siemens is addressing issues such as ATM, SONET, remote digital 
terminals and teleconnmunications network management. Especially in 
North America, the company feels the pressure to be actively involved 
in leading-edge technology. 

The Private Communications Systems group has concentrated its devel
opment activities and resources in 12 different locations in Europe and 
the United States. Munich, Berlin and Witten are the main centers for the 
development of Hicom ISDN commimication systems, and Bocholt for 
the associated system telephones. In the United States, Rolm systems are 
centered in Santa Clara (California) and Rolm telephones in Austin 
(Texas). All consumer telephones are developed and manufactured in 
Bocholt. Private conununications focuses on all key areas of private tele
communications, including ISDN systems and innovative communi-
cation terminals, as well as intelHgent networking concepts for corporate 
networks based on the Siemens CorNet protocol. 
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Private Communications Systems 

Group Headquarters 

Group Chairman 

1992 Sales 

Employees 

Products 

HoffmanstraPe 51 

81379 Mimich 

Germany 

Tel: -+-49 89 722-0 

P. Pribilla 

DM 5.4 billion 

27,000 

Corded/cordless 1 
telex, corded/cordless telephones, videoconferenc
ing, ACD, voicemail, corporate networldng 

During the past few years, the group has experienced a number of 
organizational changes. The one with the least impact was probably the 
transfer of the telephone system business of Siemens Nixdorf Informa-
tionssysteme AG in June 1992. During the same year, Siemens acquired 
the IBM share of the Rolm joint venture, which has since become a 
wholly owned Siemens subsidiary. In addition, Siemens has now fuUy 
absorbed its other US PBX operation, Tel Plus, into the new Rohn organ
ization. Figure 2 shows the organization structure of the group. 

Some 50 percent of the group's revenue is derived from large-PBX sys
tems sales with the remainder roughly distributed equally between 
medium-size systems, small systems and terminals. The Hicom family of 
products is the main product line of the Private Commurucations Sys
tems group. The group's strategy is to establish itself as a truly global 
enterprise within Siemens' corporate structure. The private telecom
munications switching industry is rapidly moving towards globalization, 
but Dataquest beUeves that only a subset of the major vendors, such as 
AT&T, Alcatel, Ericsson, NEC, Northern Telecom and, of course, Sie-
mens, will successfully achieve this global status. Siemens clearly aims 
to be among them, with Rolm playing a key role in achieving this 
objective. 

The company also needs to increase its Asian market penetration in 
order to achieve global status. The People's Republic of China, in partic
ular, is proving to be one of the fastest-growing markets for Siemens' 
Hicom systems, which have been sold there since 1988. After some 
recent large orders, China is now the second-largest market, after Ger
many, for Hicom systems. Siemens has strengthened its position in 
China tJirough the manufacturing joint venture in Shanghai. As part of 
its Asian strategy, Siemens has concentrated its activities into a regional 
center of competence, located in Singapore. From there, the company 
controls all its activities in this fast-growing region. 

In Europe, Siemens has the advantage of a large home market (Germany 
accounts for 29 percent of total European PBX line shipments), which 
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Figure 2 
Organization Chart of Siemens' Private Communication Systems Group 
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did not start to feel seriously the impact of recession until the beginning 
of 1993 (Figure 3). German unification also led to a continued high rate 
of infrastructure investment. Siemens is the second-largest European 
suppUer in terms of PBX line shipments and accoimted for 15.5 percent 
market share, behind Alcatel's 20.8 percent (Figure 4). Siemens' 1992 
market share is an improvement on the previous year, but does not 
include SNI or GPT shipments. In Germany, the company had a 37 per
cent share of the 1992 PBX market, while of the other European markets, 
Siemens had less than 10 percent share in Italy and the Netherlands, and 
less than 5 percent in France and the United Kingdom. The latter two 
both have strong home players in the form of Alcatel and GPT. Siemens 
has a more dominant position in some of the smaller European coun
tries, such as Luxembourg (48.0 percent), Austria (37.7 percent) and 
Belgium (28.2 percent). In addition, the company continues to work on 
expanding its market share for Hicom products in Central and Eastern 
Europe. 

The company has a good pan-European coverage and distribution sys-
tem in place, but its product portfolio is not as clean as that of its com-
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Figure 3 
European Premise Switching Equipment 
Country Shares (Analysis by Lines) 

Figure 4 
European Premise Switching Equipment 
Total Market Share by Manufacturer 
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petitors, for example Ericsson and Northern Telecom. Because Siemens 
has tended to purchase local companies, it has to integrate different 
product lines. In Europe, distribution takes place at two levels: indirect, 
through the PTOs and special dealer networks; and through direct sales 
channels. The company has created a rather unusual situation in Ger
many, where some of the indirect sales are through so-called marketing 
partners. Companies, such as Hagenuk, have been increasing their mar-
ket shares such that marketing partners now account for one-fifth of 
total group sales. DBF Telekom became the group's latest partner and 
now acts as both reseller and partner for joint bids. 

Hicom 300 is the company's ISDN PBX system, which has the potential 
to connect to a variety of products and applications. The key strength of 
Siemens' Hicom system is its modularity, which enables users to 
upgrade from a basic version through to a sophisticated executive com-
murucations system. For example, Siemens offers automatic call distri
bution (ACD) and voicemail systems that can be purchased as integrated 
parts of the Hicom 300 PBX system. Siemens has been a relative 
latecomer in the ACD market, which was initially dominated by small 
standalone and midrange systems from companies like STC, STS, CSEE, 
TAS and Telenorma; consequently, it has needed to catch up. GPT/ 
Siemens was the first PBX manufacturer represented, but GPT still fea
tures more strongly in this market in the United Kingdom than Siemens. 
This results from a much more advanced ACD market in the United 
Kingdom, compared with Germany where the market has only just star-
ted. In addition, Siemens has to be satisfied with second place to 
Telenorma, which has a considerably larger share of the German market, 
especially in standalone ACD systems. 

Siemens also has a strong position in the European telephone terminal 
market where it was number-two in 1992 with a 10.2 percent market 
share, based on unit shipments. Again, the company has been aided by a 
very large home market, which accoLinted for 22.5 percent of the total 
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European telephone terminal market. Dataquest believes that Siemens is 
equally strong in the business and residential segments where it ranks 
second and third respectively; in both cases it is ranked behind Alcatel. 
Siemens' telephones are well engineered and of good quaUty, which is 
particularly useful in supplying the business market. 

In addition to Germany, Siemens is a significant player only in the 
Netherlands but, more recently, has started to make serious inroads into 
the Spanish market. Compared with its main rival, Alcatel, this is a 
major weakness especially in view of the current deregulation and distri
bution trends. Siemens has traditionaUy suppUed most of its telephone 
terminals through DBF Telekom and distributors as well as through the 
direct sales channel. Following deregulation and the resvdtant increased 
competition, Siemens could not afford to be complacent and, conse-
quently, developed a special sales and marketing concept for European 
partner companies, whereby the initial focus will be on Germany, the 
United Kingdom, France, Italy, and the Netherlands. This strategy 
should assist in tilting the balance of sales from PTO and direct sales in 
favor of "partner selling." 

Siemens was also slow to enter the digital cordless telephony market 
where it now firmly supports the Digital European Cordless Telecom
munications (DECT) Standard. Previously, the company only sold OEM 
products which were analog and based on the CTl-f standard. Sub
sequently, the company has developed its own cordless products which 
are currently aimed at the low end of the market, namely the residential 
and small business segments. Two cordless products were introduced at 
the CeBIT 1993 show in Harmover: one, the Megaset, is an analog phone; 
and the other, Gigaset, a digital DECT single-cell-based system. 

Dataquest believes that starting at the low end of the market is part of a 
deliberate strategy by Siemens, allowing it to generate economies of 
scale as well as market penetration and awareness. Siemens currently 
has an agreement with Ericsson to be a distributor for its "Freeset" cord
less DECT product, which is aimed at the high end of the market. 

Mobile computing is one of the areas where computers and telephony 
meet. Soon after Apple launched its Newton personal digital assistant, 
Siemens' Private Communications Systems group and its Rolm (US) unit 
joined forces with Apple to equip business and residential telephones 
with Newton technology. In addition, the companies will jointly develop 
wireless technology, integrated speech and data systems for call centers 
as well as personal productivity offerings. The first product to be 
released should be the NotePhone, combining Siemens and Rohn tele
phony with Newton technology for access to telephone and fax features. 

Siemens and Rohn, in collaboration with Microsoft, are jointly develop-
ing and marketing products that integrate telephony, video and fax 
applications into a personed computer in both interactive and message 
modes. Both Rolm and Siemens have already integrated functions for 
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PhoneMail and FaxMail into their PBX systems, and intend to extend 
these capabilities to other modes of commxinication. 

Rolm's third place in the US PBX market is a long way behind the mar
ket leaders, AT&T and Northern Telecom. This is not really surprising 
considering the organizational upheaval that the company has had to 
deal with over the last few years—from being purchased by IBM (1984) 
to being part-sold to Siemens in 1988 and, finally, wholly owned by 
Siemens. However, the company believes that with the brand-new 
release 6 of its 9751 systems it is in a position to improve its 
competitiveness significantly. The fiercely competitive US market 
reqmres companies to continuously improve and upgrade their product 
ranges, together with high levels of R&D spending. Under Siemens, the 
company has more cash available to increase its investments in R&D and 
software development, but Dataquest believes that it still has a long way 
to go before catching up with the market leaders. 

One area where Rolm has been competitive is that of ACD and related 
products such as CaU Center, Callbridge, Call Display, Callstat and Call-
com. The attention paid to this market has been rewarded and is reflec
ted by the company's leadership position in the switch-computer inte
gration market. Rolm should be able to benefit from this expertise in the 
European ACD and computer-integrated telephony (CIT) markets, which 
are lagging behind those in the United States but have just started to 
take off. 

Through its relationship with PictureTel, Rohn developed international 
Tl-based videoconferencing capability with its CorNet product. How
ever, in the desktop-video segment of the market Rolm appears to be 
somewhat behind the competition in product development, which is 
hardware-intensive, proprietary and also very expensive for what Data-
quest believes to be a software-driven and price-sensitive market seg
ment. On the European front, Siemens and GPT Video Systems have also 
been working on a videoconferencing system called Focus 300 Confer
ence Room System. This solution is designed for personal contact with 
distant partners, for example in departmental meetings, project dis
cussions, and demonstrations. In addition, Siemens is also developing 
videophones, and both Rolm and Siemens are awaiting full ISDN 
deployment before entering this market. 

At the heart of Rolm's video strategy is its alliance with PictureTel Cor
poration. Siemens has been developing the terminals and network 
access, while PictureTel provides the CODECs and cameras. The ultimate 
objective of the joint strategy is to penetrate the desktop with high-
quality, high-priced offerings that amovmt to smaller desktop versions of 
PictureTel Conference Room products. 
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Public Communications Networlcs 

Group Headquarters HofmanstraPe 51 
81379 Munich 
Germany 
Tel: -̂ 49 89 722-0 

Group Chairman E.N. Hardt 
1992 Sales DM 13.2 biUion 
Employees 44,000 
Products Central office switching, transmission, mobile com-

mulucations systems, mobile radio networks, telecoms 
cables 

Siemens regards itself as a strong infrastructure provider, and this area is 
of Strategic importance for future grovvth. The company is one of the 
w^orld's leading suppliers of central office switching systems and is 
ranked number-three in terms of w^orldwide, digital local fine shipments 
in 1992. Alcatel and AT&T respectively were ranked first and second. 

Germany is by far the company's biggest market, but through its US 
subsidiary it has acquired a presence in the North American market, and 
through its partnership with GPT it has gained potential access to the 
highly competitive UK market. The Siemens/GPT relationship is much 
closer in transmission, where they are both selling each other's products, 
than in central office switching. Both companies are still acting more or 
less independently in the switching market with closer collaboration 
plans for the future; currently, this is manifested only through joint R&D 
projects. 

As a result of the company's mergers and alliances, Siemens has three 
different products to maintain, EWSD, DCO and GTD5. For the increas-
ingly important upgrade business, the company does not have the same 
advantages in terms of economies of scale as, for example, Ericsson 
which only has one system to support . 

Siemens' North American business has not been very successful as this 
market is clearly dominated by "local" suppliers, such as AT&T and 
Northern Telecom. The acquisition of Stromberg Carlson only marginally 
increased the company's market share in North America, still at about 
5 percent. The company may now have achieved third-vendor status to 
several of the RBOCs, but it still faces major regulatory and competitive 
challenges in this region: 

• Overcome the strength and advantages of AT&T and Northern 
Telecom 

• Convince the large local carriers to introduce a new suppUer with vol
ume conunitment 

• Correctiy anticipate complex regulatory forces and trends 

• Develop the correct product mix for a very d5niamic market 
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Siemens Stromberg-Carlson has yet to break even. As a newcomer, the 
company had to invest a substantial amount of money into marketing, 
especially EWSD. The company was also faced with consolidating the 
transmission products from GTE, the DCO central office switch from 
Stromberg Carlson and its own EWSD switching system. 

The company's performance in Asia has been improving and it now 
accoimts for 30 percent of its international business. Like other com-
parties, Siemens also established manufacturing facilities in the People's 
RepubUc of China in collaboration with local partners. Other regions 
where Siemens continues to invest in public telecommunications infra
structure are India and, of course. Central and Eastern Europe. Owing to 
political instabiUty, the growth rates in India were lower than expected, 
but the company has stated that it has a long-term strategy for India in 
the form of a major foray into rural telecommimications. 

Unification presents a whole range of issues to be overcome by DBP 
Telekom, but it also offers major opporturuties for equipment suppliers. 
In Central and Eastern Europe as a whole, it is Alcatel-SEL which has 
reaUy made substantial volume shipments and, according to Dataquest 
estimates for 1992, it has outstripped its nearest rival by a factor of 2.5. 
When considering eastern Germany, however, Siemens is by far the big
gest supplier of public telecommvmications equipment. 

On a (Western) European level, Siemens is among the three suppliers 
that dominate the European central office market (Figure 5). Together 
with Alcatel and Ericsson, the company accounted for 77 percent of the 
market in 1992. This was also the year that Siemens became European 
market leader, having overtaken Alcatel. GPT, in which Siemens has a 
40 percent equity interest, ranked number-four. Again, Siemens has the 
advantage of a big home market with Germany as the largest pubHc 
switched telecorruntmications network (PSTN) in Europe. Germany also 
has the highest growth rate; together with Spain, Germany still has the 
lowest rate of digitized local switching: 25 percent compared with 
81 percent in France. To comply with EC recommendations, Germany 
has to be 60 percent digitized by 1997. On the negative side, Germany 
Still has the highest price per fine and with current pressure on prices 
will experience the largest price reductions per line. Inevitably, this will 
have a negative impact on Siemens' revenue stream from this area of 
business (Figure 6). 

Of note is that Siemens sells its EWSD digital switch both directly to 
DBP Telekom and through two licensees: Bosch Telekom and DeTeWe. 
The two licensees now have a combined share of 25 percent of the Ger
man market and continue to gain dramatically, at the "expense" of 
Siemens, which wiU still earn substantial revenue in license fees. This 
unusual setup may have been a move by DBP Telekom in order not to 
be seen as having one dominant suppHer. 

After Germany, where Siemens had a 38 percent market share of digital 
local line shipments, Italy is the company's other major market in 

SAMI\/I-ELI-CP-9401 ©1994 Dataquest Europe Limited March 18,1994 



Siemens AG 15 

Figure 5 
Map of European Central Office Market 
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Europe. Siemens ranks number-four in the complex Italian market and 
supplies two different systems: GTE's GTD5 (now being phased out), 
and Linea UT (under license from Italtel). The company is also well rep-
resented in the smaller European covmtries. 

Siemens' method of addressing broadband technology is in the form of 
Vision ONE, a joint strategic development involving Siemens, GPT 
(Uruted Kingdom) and Stromberg Carlson (United States). This aims to 
map out the route from the communications networks of today, towards 
the universal broadband communications network of the future, incor
porating all the necessary products. It is an evolutionary process, start
ing with its current product range, and gradually introducing new appli
cation options and services, as well as greater power, flexibility and 
economy into the pubUc networks. 
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Figure 6 
European Central Office Supplier Market Share Revenue 

Siemens 30% 

Alcatel 29% 

Others 3% 

/ AT&T 3% 

Italtel 7% 

Ericsson 18% ~~—'^ GPT7% 
Northern Teiecom/STC 3% 

Total 1992 Revenue 
$8.3 Billion 

Source: Dataquest (March 1994 Estinnates) 

The overall plan comprises several individual measures, which can be 
rougly divided into four phases as outlined in Table 1. The first phase of 
"supplementary measures" started in 1991/1992 and will be followed by 
the next two ATM phases during the middle of the 1990s. The fourth 
phase, an ATM network for narrowband and broadband access, is 
dependent on further technological and market developments £u\d is not 
Ukely to start before the late 1990s. 

Siemens has already been experimenting in broadband technology 
through a number of pilot projects. Together with GPT, for example, the 
company set up a pilot project in Dtisseldorf, Germany. Closely related 
are the activities of Siemens Stromberg-Carlson in the high-speed linking 
of metropolitan area networks (MAN). The company is also supplying 
broadband technology for commercial use or field trials to several of ttie 
RBOCs as well as to MCI Commimications. Siemens claims to be the 
only manufacturer in the w^orld with experience of operating MANs 
both in Europe and in North America and, in addition to the US com-
panies, has also received high-speed data network orders from several 
European PTOs. 

Siemens/GPT account for about 25 percent of the European transmission 
market and, together with Alcatel which has a 30 percent market share, 
are the dominant leaders. No other single supplier has more than a 
7 percent market share. Germany represents the largest market in 
Europe, accounting for about 30 percent of the total market value. 
Growth in Siemens' home market continues to be driven by an aggress-
ive digitization program and increasing levels of traffic. In addition, the 
vmification process resulted in a massive investment drive from which 
Siemens has been one of the main beneficiaries. 
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Table 1 
Network Evolution Overview 

• Additions to the existing networks 

• 

O 

a 
n 
a 
a 

Synchronous digital hierarchy (SDH) multiplexers, cross-
connectors, transmission systems 

Metropolitan area network (MAN) 

Fiber in the loop (FITL) 

Radio in the loop (RTTL) 

Intelligent Networks (IN) 

Telecom managed networks (TMN) 

m ATM cross-connect 

• 
a 
a 

ArfM multiplexer (AMUX) 

ATM cross-connectors (ACC) 

Connectionless server 

ATM exchange cross-connect 

a 
n 
a 

ATM exchange/CC (as supplement to narrowband exchange) 

Interw^orking between ATM and STM networks 

Application processing platform (EWSD, System X, DCO) 

m ATM network for narrowband and broadband 

Source: Siemens 

Although most PTOs, including DBP Telekom, have a smaU number of 
preferred suppliers, the introduction of s5mchronous digital hierarchy 
(SDH) is changing the suppUer pattern. As a result, operators have star
ted talking to, as well as buying from, different companies, including 
"nontraditional" transmission suppHers. Traditionally, Germany was one 
of the most difficult markets to penetrate, but DBP Telekom has recently 
started to open up its procurement poUcies, which has resulted in new 
suppliers in the transrrussion market, namely Ericsson, Nokia, NKT and 
E d . 

The company supplies transmission systems to the PTOs in 27 covmtries 
around the world . Currently it is working on meeting their demands in 
terms of increased network flexibility and intelligence. Key to future 
transmission networks will be Siemens' network node, NK 2000, which 
is used to connect, switch and manage digital bit rates between 
64 Kbit/s and 155 Kbit/s—referred to as cross-cormectors (CCs) and 
cross-cormect multiplexers (CCMs). One application of the network node 
is automatic alternate routing in the event of line impairment whereby 
the link can be restored automatically. These new cross-connect systems 
are based on the international SDH standard. 
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Siemens is also working on fiber to the home (FTTH) and has already 
been testing its FTTH system in collaboration with DBF Telekom in a 
pilot project in Leipzig. This project, however, uses an interim (more 
economic) solution whereby the fiber is not directly laid into the home 
or office, but is hnked up to a "distance unit" (DU) at the street kerb or 
in the basement. 

As a result of recent networking developments and the concept of enter
prise networking, Siemens is also developing its LAN offerings—^not at 
all a Strange move, especially as it provides some sjniergy with SNL 
Coming from this division, Siemens is naturally focusing on fiber-
distributed data interface (FDDI), a high-speed data network based on 
existing local computer networks. In addition, the company is also 
developing a LAN-system concept, incorporating network management, 
and active and passive components, as well as the relevant cabling tech
nology. Its Integrated Communications Cabling System (ICCS) is to 
make LANs more cost-effective and can be used to interconnect systems 
from different vendors. Siemens also has OEM agreements with Cisco 
(internetworking products) and SynOptics (intelligent LAN 
concentrators). 

As the main supplier to DBF Telekom, Siemens was chosen to buUd the 
analog cellular network in Germany, designing the C-450 system for this 
purpose. A complex and innately expensive technology, C-450 was also 
chosen in Portugal and South Africa—countries in which Siemens is a 
dominant supplier—^but failed to find supporters elsewhere. The com
pany has not developed infrastructure products for any of the more 
popular analog standards. 

In the terminals market, the bulk of Siemens' business again has been as 
the donunant supplier of C-450 products. The complex nature and lim
ited economies of scale kept handset prices high and sales have fallen 
dramatically since GSM was launched in Germany and Portugal. 
Siemens has also estabhshed a minor presence in some of the NMT mar
kets, mainly through badging other company's products. 

Overall, Siemens' activity in analog cellular has been limited, concentrat
ing on its own proprietary standard. GSM, on the other hand, is of much 
more strategic importance to the company than analog, with involve
ment ranging from chip sets right through to systems. 

A major focus has been placed on Siemens becoming a leader in GSM 
networks, with the EWSD switch at the heart of its solution. While the 
company's expertise in digital switching provides a good platform upon 
which to build, Siemens does not have the same level of experience in 
base station technology, and has relied on partners to help overcome this 
shortcoming. Its major collaborator has been the DMCS 900 consortium 
of Philips and Bosch, originally formed to provide complete solutions 
itself, based around licensed EWSD technology. In reality the main part
nership has been with Philips, the senior contributor to DMCS base 
Station products, which Siemens subcontracts or manufactures under 
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license. Unfortunately for both partners, well-publicized problems with 
these products have had a negative impact on their ability to win new 
contracts. 

Siemens is also working with Motorola to supply several operators, hav
ing joined forces after the latter was unable to develop its own GSM 
switch. The relationship is more a "marriage of convenience," however, 
compared with the ongoing development agreement with DMCS 900. 

V\̂ th GSM, Siemens' presence in cellular infrastructure has increased 
dramatically—the company currently having been chosen as a supplier 
to 15 operators in 14 countries. There is a danger, however, that its per
ceived inability to provide complete, reliable and competitive solutions 
will threaten its potential in this market; contracts awarded during 1993 
increasingly favor traditional radio specialists, such as Nokia and, par
ticularly, Ericsson. 

Siemens developed its own GSM handsets and was among the first four 
companies to obtain type approval. The company has clearly benefited 
from the strong take-up of GSM in Germany and Portugal. Its early 
products were quite competitive, but the challenge for Siemens will be to 
keep up with the competition in the continuing drive for size and price 
reductions, and time to market. It also needs to develop its distribution 
network, currently far behind those of its major competitiors. For
tunately for Siemens, as the channel structure changes, most other GSM 
handset suppUers are also having to review their channel strategy. 

Siemens was, again, one of the first companies to develop DCS-1800 ter
minal products, supplying Mercury One-2-One in the United ICingdom 
from the lavmch of services. Its increasing expertise in the terminals sec
tor bodes well for the future. 

Semiconductors 
Dataquest estimates that Siemens' total 1993 worldwide semiconductor 
spend was $1,379 million as shown in Table 2. The European semicon
ductor spend was $1,032 million, nearly 75 percent of its worldwide 
total. This made Siemens the largest purchaser of semiconductors in 
Europe. However, in the European corrununications application sector it 
was the second largest behind Alcatel, with an estimated $499 million 
spend. Table 3 shows the manufacturing locations of Siemens' telecom
munications companies. 

Like most major European telecommunications equipment manufac
turers, Siemens maintains a significant seiruconductor capabiUty, which 
makes it a major worldwide merchant supplier. Its major semiconductor 
fabrication facilities are in Regensberg and VUlach, Germany. Siemens 
also has a joint manufacturing facility with IBM Microelectronics in Cor-
beUle Essonne, France. Siemens also armounced in late 1993 its plans for 
a new major manufacturing facility in Dresden, Germany to begin pro
duction in 1996. 

SAMM-EU-CP-9401 ©1994 Dataquest Europe Limited March 18,1994 



20 Semiconductor Application Markets Europe 

Table 2 
Siemens 1993 Worldwide and European 
Equipment and Semiconductor Consumption by Application i 

Worldwide equipment 
production 

Worldwide semiconductor 
consumption 

European equipment 
production 

European semiconductor 
consumption 

DP 

$3,881 

$281 

$3,143 

$229 

Communi
cations 

$8,995 

$692 

$6,327 

$499 

Industrial 

$3,809 

$278 

$2,693 

$196 

Consumer 

$162 

$14 

$113 

$10 

Militaryl 
Aerospace 

$289 

$6 

$208 

$5 

Transpor
tation 

$948 

$105 

$856 

$94 

Source: Dataquest (March 1994 Estimates) 

Table 3 
Siemens Telecommunications Manufacturing Locations 

Company 
Siemens 
Siemens 

Siemens 
Siemens Public 

Communication Network 
Siemens 
Siemens 

Siemens Private 
Communications 

Siemens 
Siemens—ATEA 

Siemens—Albis AG 
Siemens 

Siemens Public 
Communications 

Siemens 
Siemens 
Siemens 

Siemens 
Siemens Telecomunicazioni 
Siemens Telecomunicazioni 

Siemens Private 
Communications 

Siemens Private 
Communications 

Siemens Public 
Communications 

Town 

Alfragide 
Bruchsal 
Berlin 

Colfontaine 

Vierma 
Helsinki 

Bocholt 

Oslo 
Herentals 
Zurich 
Oostkamp 
Witten 

Kamp Lintsort 
Thessaloniki 
Munich 

Munich 
Milan 
Caserta 

Bocholt 

Leipzig 

Greifswald 

Country 
Portugal 
Germany 

Germany 
Belgium 

Austria 

Finland 
Germany 

Norway 
Belgium 

Switzerland 
Belgium 

Germany 

Germany 

Greece 
Germany 

Germany 
Italy 

Italy 
Germany 

Germany 

Germany 

Main Production 
Central office 
Central office 

Transnussion 
Central office 

Central office 

Central office 

PBX/key telephone 
systems 

Transmission 
Central office 

Transmission 
Central office 

PBX/key telephone 
systems 

Cellular 

Transmission 
Standard telephones 

Central office 
Central office 

Commimications 
Customer premise 

equipment 
Customer premise 

equipment 

Other Production 

Fax 

Central office 

Central office 
Cordless telephones/ 

modems 

Transmission 

Transmission equipment 

i 

Source: Dataquest (March 1994) i 
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The telecommunications divisions of Siemens accounts for 48 percent of 
the estimated $1,032 rtuUion European semiconductor consumption; this 
large percentage has a major impact on the semiconductor spend analy
sis by product t5^e. Table 4 show^s the worldwide and European semi
conductor spend of the telecorrunvmications divisions of Siemens. The 
company's success in switching systems with its EWSD exchange is 
reflected in the high value of digital MOS, $266 million—53 percent of 
the total European communications semiconductor spend. The value of 
MOS memory is also high, indicating the continued push of complete 
digital systems, but here the demand is for SRAMs, first-in/first-out 
(FIFO) memory and high-performance DRAMs. MOS logic is dominated 
by digital ASICs, and linear is spUt between high-performance standard 
products and the grovving demand for mixed signal ASICs. 

As commvmications technology develops Dataquest expects to see Sie
mens' spend on semiconductors as a percentage of equipment revenue 
to grow. We also expect to see in the future Siemens' semiconductor 
spend by t5rpe slowly changing as a result of commtmications tech
nology evolution, the company's strength in switching, and the recent 
success of cellular telephones. Tliis will influence a change in purchases 
of product types, where there will be a further reduction in bipolar digi
tal and discretes. Increased demand in linear is also expected, particu
larly for mixed signal ASICs and for RF components. 

\ 
Dataquest Perspective 

Despite recessionary trends hitting its home market, Germany, particu
larly hard this year, Siemens as a whole is still in good shape thanks to 
the cash-rich nature of the company. 

Telecommunications, accounting for 25 percent of the company's reve
nue, is obviously an area of strategic importance for the future of the 

Table 4 
Siemens' Telecommunications Estimated Semiconductor Consumption 
(Millions of Dollars) 

Division 

Total semiconductor 

Total IC 

Digital bipolar 

Total MOS 

MOS memory 

MOS micro 

MOS logic 

Linear 

Discrete 

Optoelectronic 

Worldwide 

$692 

$547 

$23 

$371 

$106 

$123 

$142 

$154 

$105 

$40 

Europe 

$499 

$393 

$16 

$266 

$76 

$88 

$102 

$110 

$75 

$29 

Source: Dataquest (March 1994 Estimates) 
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company. Although Siemens is a strong player in both pubUc and pri
vate communications areas, this has been based on a very strong pres-
ence in an extensive home market. In this case, worldwide presence does 
not equate to being a global player which is strong in all regions. While 
the Asian and Central and Eastern European regions are presenting the 
company with immediate growth opportunities, the North American 
market remains a major challenge for Siemens. 

Without exception, Siemens' telecommtmications products are techno
logically very sound, but at a high price which, at times, has lirruted its 
market potential, for example in analog ceUular. Despite spending a 
large proportion of revenue on R&D, as well as being at the forefront of 
several technological developments, Siemens is rarely the first to market 
a new product. Once the company launches, however, its sound engin
eering and organizational skills will make it a strong competitor. 

Deregulation in the European telecoirununications market will present 
Siemens' hierarchical culture with some interesting challenges. In order 
to remain competitive at home and expand further into foreign markets, 
Siemens will have to review its high cost strategy as well as time to 
market. 
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I Chapter 1 
Introduction 

The central office market is by far the largest single-product segment 
within the telecommunications equipment market. For all of the world's 
leading telecoms equipment suppliers, central office products are funda
mental for their businesses. A leading indicator of the condition of the 
central office exchange market is shipments of digital local lines. 

This report analyses the market, production and semiconductor oppor
tunities of digital local line cards. In the report we measure each of these 
opportunities in four world regions: North America, Western Europe, 
Japan, and all the "other world regions" (OWR). The OWR category 
includes aU the Asia/Pacific region, Oceania (Australia, New Zealand, 
and SO on). Central and South America, Central and Eastern Europe, 
Africa, and the Middle East. 

The telecoms industry is notorious for reporting its financial results late, 
SO throughout this report we refer to the latest conunon set of actual 
data available—for the year 1992. Although some companies' 1993 
results were available at the time of preparation of this report, not aU 
data were available, sufficient for us to provide a comparative view for 
1993. 

I Central Office Market 
The central office market includes a number of different elements. Figure 
1-1 shows that in 1992 digital local line cards represented 48 percent of 
the value of the central office market; this is by far the largest indicator 
of the size of this market. The segment that is growing most rapidly and 
becoming increasingly important is the market for upgrading existing 
switches—adding additional functions and capabilities (usually soft
ware) without increasing the line capacity. 

rrhis wiU become an increasingly important aspect for central office 
providers in the future, but this revenue stream is, of course, dependent 
on installed base. The importance of increasing the installed base is key 
to securing substantial revenue streams in the future, and accounts for 
the intense competition in the emerging markets of the other world 
regions to gain share of the installed base. This competition in the 
emerging markets is so intense that in some cases the cost per line is 
substantially less than in the telecoms companies' home regions. 

The United States is the single largest country market; in 1992 it rep
resented 25 percent of the world central office market, as shown in Fig
ure 1-2. Europe is the largest regional market—36 percent of the world 
market in 1992. However, it is not one single cohesive market but a set 
of individual country markets with different conditions and drivers. 

The revenue by segment of the world central office market is shown, in 
Figure 1-1, but this split is the world average; the individual regions 

1 
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Figure 1-1 
1992 Worldwide Central Office Market by Segment 

Transit Lines 16% 

Digital Local Lines 
48% 

Switch Upgrades 
15% 

Sen/ices 12% 

Miscellaneous 6% 

Analog Local Lines 
3% 

Total Market 
$27.3 Billion 

Source: Dataquest (September 1994 Estimates) 

Figure 1-2 
1992 Worldwide Central Office Market by Region 

OWR 33% 

Japan G% 

United States 
25% 

Europe 36% 

Total Market 
$27.3 Billion 

Source: Dataquest (September 1994 Estimates) 
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I show a very different picture. These differences are due to two main fac
tors: systems are sold in some regions as a total systems price; and by 
some vendors—^mainly US companies—in an "unbundled" form, pricing 
equipment, service, training, upgrades, system software and "the right 
to use" Ucenses. 

In a more mature market such as the United States, far less of the central 
office market revenue is digital local lines, with a much greater pro
portion of revenue from switch upgrades, usually software and services. 
In the United States, for instance, nearly 50 percent of the central office 
market is software and services whereas this is orUy 20 percent in 
Europe. 

This observation of mature markets points to a future central office mar-
ket that is less and less hardware-oriented. But this drive by switch ven
dors may still be under threat as a result of increasingly open interfaces 
and world standards. Software system speciaUsts could focus on provid
ing new system upgrades as a result of Intelligent Network standards. 
Also, the supply of subscriber line cards— t̂he bread-and-butter revenue 
of today's switch vendors—could be under threat from a range of access 
products providing a direct interface to the switch. 

Major Equipment Players 
We have measured the market share emd installed base of each switch 
vendor based on digital local line shipments, representing nearly half the 
central office market, as shown in Table 1-1. In our assessment of market 
shipments and installed base by vendor, we have attributed all line ship
ments to the company responsible for the development of the original 
switching product line. Technology and products developed by a switch 
manufactiirer may be sold by other divisions of a company or by 
Ucensees. 

In 1992 Alcatel was rariked by Dataquest as the world's number-one 
telecommunications equipment company, with 28 percent more equip
ment revenue than its nearest competitor Siemens (see Table 1-2). This 
dominance is partly shown in the ranking of digital local Une shipments 
and installed base in Table 1-1. 

Even though the worldwide central office market is so large, valued at 
$27.3 bUUon in 1992, it is dominated by a small number of players. In 
1991 the top five vendors controlled more than 76 percent of the world 
market; in 1992 this rose to 78 percent (85 percent if Italtel and GPT are 
included). It has been argued that the industry can only maintain five or 
six long-term suppUers in the central office market; the constant restruc
turing witnessed by this industry is clearly moving in this direction, as 
witnessed by the situation of GPT and Italtel. 

None of the Japanese companies are present in the top five as they have 
had littie export success in Evurope or the United States and, surprisingly, 
little success in the Asia/Pacific region. Continued lack of success will 
make it difficult to fund long-term R&D demanded by this industry to 
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Table 1-1 
1992 Worldwide Digital Local Line Market Share and Installed Base Ranking 

Manufacturer 

ALcatel 

AT&T 

Siemens^ 

Ericsson 

Northern Telecom 

NEC 

Fujitsu 

GPT" 

Italtef 

Others 

Central Office System 

1000 ElO/lOOO S12 

5ESS/GTD5 

EWSD/DCO/GTD5 

AXE 

DMS 

NEAX61/D70 

Fetex 150/D70 

System X 

Linea 

Shipment 
Ranking 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Installed Base 
Ranking 

2 

1 

5 

4 

3 

6 

9 

7 

10 

8 

1. The figure for Siemens now includes both Stromberg-Carlson and the international switching business of GTE. 
2. At the moment, GPT is still listed separately, although Siemens now owns 40 percent of GPT. 
3. At the moment, italtel is still listed separately, although Siemens now owns 50 percent of Italtel. 
Source: Dataquest (September 1994 Estimates) 

Table 1-2 
1992 Worldwide Top 10 Telecommunications Manufacturing Companies 
(Billions of Dollars) 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

ALcatel 

Siemens 

AT&T 

Northern Telecom 

Motorola 

Ericsson 

NEC 

Fujitsu 

Bosch 

Philips 

Revenue 
1992 

15.32 

11.92 

10.81 

8.41 

7.81 

7.32 

6.84 

3.74 

3.49 

2.57 

Country 

France 

Germany 

USA 

Canada 

USA 

Sweden 

Japan 

Japan 

Gennany 

Netherlands 

Source: Dataquest (September 1994 Estimates) 

maintain product competitiveness and at the same time to remain 
competitive. 

As shown, European companies continue to dominate the central office 
market. The European market is only 34 percent of the world, but Euro
pean companies account for 56 percent of the world market; this clearly 
shows the international focus of these companies. In contrast, although 
the US and Japanese suppliers are strong in their home markets, inter
national success is very limited. 
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Chapter 2 
Regional Markets 

us Market 
The primary factor influencing the US digital local line market is the 
replacement of analog technology, now that aU the old electromechanical 
central office switches have been replaced. There are approximately 56 
million analog lines left in the United States to be replaced. This market 
represents the vast naajority of the opportunity for the 9 million to 10 
nullion lines to be shipped each year over the forecast period, as shov\m 
in Figure 2-1. 

Underlying this replacement market is a modest growth in the size of 
the network, which will continue at 2 to 3 percent compound annual 
growth rate (CAGR) over the forecast period to 1998. The peak in line 
shipments occurred in 1992 as the race to meet digitization of the net
work reached the halfway point, and we now expect a steady decline in 
market slupments. 

The US market is dominated by AT&T and Northern Telecom; in 1992, 
together they shipped nearly 89 percent of the lines. Both Ericsson and 
Siemens have a smaU percentage of the US market. Siemens is con-
soUdating its position after the acquisition of Stromberg-Carlson; 
together these two European companies control more than 10 percent of 
the market. Siemens showed impressive shipment growth in 1992 over 
1991 at nearly 35 percent, in a bid to steal the number-three position 
away from its Eviropean competitor, Ericsson. 

Figure 2-1 
US Digital Local Line Market 

Millions of Units 

1991 1992 1993 1994 1995 1996 1997 199B 

Source: Dataquest (September 1994 Estimates) 
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European Market 
There are two factors affecting the European digital local line market: 
organic growth in the network size, and replacement of old analog tech
nology with digital lines. The European network had 179 milhon fines in 
use at the end of 1992 and is expected to exceed 200 milfion lines by 
1996. At the end of 1992, 50 percent of aU local lines were served by digi
tal central office switches; this will increase and exceed 80 percent by 
1998. 

The European network will continue to grow at a modest 3.1 percent 
CAGR. However, the bulk of market shipments are digital replacements 
for old analog technology, which reached its peak in 1991. We now 
expect a steady decline in market shipments as the balance of the net-
work is upgraded, as shown in Figure 2-2. Not all analog systems wiU be 
replaced in the forecast period, though, as some analog systems can be 
upgraded to give near digital performance and features. 

Further market deregulation wiU lead to the introduction of new net
work operators, in the recently fiberafized markets. These market con
ditions will create the framework for a more common price across 
Europe, although there will continue to be strong differences betw^een 
some countries. Prices per line will continue to fall, with an expected 
3.8 percent fall per armum over the next five years. 

This market is totally dominated by European suppliers, the top five 
European suppliers accounting for 92 percent of the market, with Alca
tel, Ericsson and Siemens accottnting for T7 percent. Although some 
markets are starting to become more open, it is stiU the established Euro
pean suppliers that dominate each country market. AT&T and Northern 

Figure 2-2 
European Digital Local Line Market 

Millions of Units 

1991 1992 1993 1994 1995 1996 1997 1998 

Source: Dataquest (September 1994 Estimates) 
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Regional Markets 

Telecom together have attained some penetration, achieving a 6 percent 
market share, but both are stiU striving to increase their presence. Japa-
nese companies have gained very little success in the European market. 

The largest markets in Europe are Germany, the United Kingdom, France 
and Italy. These fovur coimtries together account for 66 percent of the 
market. 

Other World Regions 
The "other world regions" category includes Asia/Pacific, Ocearua, the 
Middle East, Africa, Central and South America, and Central and East-
em Europe (which includes all the countries of the CIS). This region is 
set to become the most important world market in the future. In 1992 
this region overtook Europe as the largest regional market for digital 
local lines and by 1996, with 31.8 million lines (Figure 2-3), it will be 
more than 52 percent of the world market. 

Not sturprisingly, the major worldwide telecoms equipment companies 
(see Table 1-2) are achieving some of their success from activities in this 
large and fast-growing region, although this success may not always be 
in central office—it may be in transmission, or private telecoms or 
mobile telecoms. 

Telecorrmumications infrastructure has long been associated with an 
economy's ability to grow and prosper. This factor is the main driving 
force for the emergence of the fast-growing telecommunications markets 
of Central and Eastern Europe, China, India and the newly industrial
ized economies (NIEs) of Southeast Asia (Singapore, Hong Kong, Taiwan 
and South Korea). 

Asia has shown the most rapid grow t̂h so far. China is the fastest-
growing market in the world, with an estimated 20 percent growth per 
annum in network size over the forecast period. These growth rates are 
currently easily achieved, as China is starting from a very small installed 
base—an estimated 8.4 million lines in 1992, less than 1 line per 100 
inhabitants. This compares, for instance, with the United States at more 
than 50 lines per 100 inhabitants. We expect Central and Eastern Europe 
to rival China in growth rate by the end of the century. 

rrhis market differs from all the other major central office markets of the 
United States, Europe and Japan, which are a irdxture of single-digit 
growth in the network and replacement of old technology. Nearly all the 
market shipments (more than 95 percent) in this market are for network 
growth using the latest digital technology. 

rrhere are very few indigenous companies in this region that can offer 
competitive, state-of-the-art digital central office technology. Most of this 
market is addressed by the world's major telecoms equipment com
panies (see Table 1-2) from North America, Europe and Japan. Although 
most of this market opportunity comes from the Asia/Pacific area, 
Japanese companies have achieved a low market share so far, despite 
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Figure 2-3 
Other World Regions' Digital Local Line Market 

Millions of Units 

1991 1992 1393 1994 1995 1996 1997 1996 

Source: Dataquest (September 1994 Estimates) 

their geographical and cultural hnks and their early entry into some of 
these country markets. 

In this region, Alcatel has now grown its market share to more than 
34 percent, due in part to its success in Asia, particularly in China. Also, 
.Alcatel's market share has been boosted by its success in Central and 
Eastern Europe, where w ê should expect most European companies to 
be more successful, due to the geographical, colonial and political links. 
Alcatel, Ericsson emd Siemens together had a 64 percent market share in 
this region in 1992, European companies are far ahead of the two major 
North American players, AT&T and Northern Telecom, which together 
had an estimated 14 percent market share in 1992. 

Japan has the second-biggest telephone network in the world after the 
Urtited States, yet still it has some way to go to match the penetration 
level of the US network. In Japan the penetration level is about 45 per
cent, similar to most Western European covmtries, with the United States 
nearer to 55 percent. The process of upgrading Japan's network from 
analog to digital is already very well advanced, with more than half of 
the market shipments resulting from network growth. We expect the net
work to grow 4 to 5 percent per annum over the forecast period. 

The peak of the digitization of the Japanese network occurred in 1992, 
and we now expect a steady decUne in the market shipments to some 
2.5 million lines per year over the forecast period, as shown in 
Figure 2-4. 
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Figure 2-4 
Japanese Digital Local Line Market 

Millions of Units 

1991 1892 1993 1994 1995 1996 1997 1996 

Source: Dataquest (September 1994 Estimates) 

The Japanese market is effectively controlled by one network operator, 
NTT, and is one of the most closed markets in the world. There are two 
dominant suppliers in the Japanese market, NEC and Fujitsu. These two 
vendors together control more than 90 percent of the market, with NEC 
having the larger market share. No foreign competition effectively exists, 
with the exception of Ericsson, which has managed to gain about 1 per
cent market share. 
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I Chapter 3 
Regional Production 

Assumptions 
This forecast is based on a number of fundamental assumptions. Data-
quest beUeves that the current European companies' domination and 
share of the world telecoms market will grow. European telecoms com
panies will dominate the emerging markets and production opportuni-
ties in the other world regions. Within the forecast period, the major 
North American telecoms equipment companies will have liiruted 
impact on production, outside their home region. The production of line 
cards will lead the market shipments. There will be more line cards 
manufactured in any year than are shipped in a growing market. 

North American Production 
North American companies have historically been slow to convert 
opportunities outside of their home markets into real business. This is 
due in part to the huge opportunities that exist from the size of their 
home market, currently the largest installed base in the world at an esti
mated 140 million lines. 

As the US market has maturated, the opportunities for line shipments 
have decreased, to the point where the United States has one of the 
slower growth rates in installed base at 2.0 to 2.5 percent per year. As 
discussed in the US market section (chapter 2), except for organic growth 
in the network, other shipments are to replace "old technology." When 
this technology upgrade is completed, market shipments will reduce 
dramatically. 

It is against this background of a dwindling local market that US com-
parues have begiui to look for export opportunities, to keep their manu
facturing plants at maximum capacity. We expect production in North 
America to fall from a peak of nearly 16 million lines in 1992 to less than 
12 million in 1998, as shown in Figure 3-1. 

Definition of lillanufacturing 

Full stuffing of the printed circuit board (PCB) means where aU semiconduc
tors are loaded onto a PCB, while part stuffing of the motherboard refers to 
when some components (usually high-value socketed devices) are loaded 
onto a PCB at a later stage of manufacture. 

Subcontract assembly applies to the manufacture of PCBs that are contracted 
to an outside company. 

Screwdriver assembly involves the assembly of equipment from brought in 
subassembled components and PCBs, and involves no PCB assembly-

11 
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Figure 3-1 
US Digital Local Line Production and Market Forecast 

Millions of Units 

im 1992 1993 19S4 1995 1996 1997 1996 

Source: Dataquest (September 1994 Estimates) 

Both of the major North American vendors—fighting over a dwindling 
home market—have reaUzed how imperative it is to expand into over
seas markets. From the early 1980s they have pursued these external 
markets more and more vigorously, but to date their success has been 
limited considering the relative size of the two North .American vendors, 
AT&T and Northern Telecom. Their initial successes have been in 
Europe. Thus may have been because of the ease of cultural and poUtical 
Unks, but Europe's fragmented individual cotmtry markets have meant 
that success in one country provides no advantage in other countries. 

There is some demand from the fast-growing emerging markets of Asia/ 
Pacific-Rest of World (ROW) to offer local manufacturing via joint ven
tures or licensees. The plus side of entering into such long-term agree
ments is that technology transfer and local manufacturing capability take 
a considerable time to complete. During this period products are still 
dehvered from the company's home manufacturing base. Whereas Euro
pean companies accepted local manufacturing as a requirement to enter 
a market many years ago. North .American vendors have only recentiy 
accepted these requirements. 

The early reluctemce of North .American companies to enter into local 
manufacturing and technology transfers to these emerging markets has 
hindered them in two ways. In the short term they are not manufactur
ing line cards in their home manufacturing facilities. In the long term 
they are reducing the opportunity to increase the installed base, which 
may well be the long-term revenue earner for these equipment com
panies, with system and feature software upgrades . 
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European Production 
European production of digital local lines far exceeds its local market. In 
1992 production was estimated to be nearly 30 million lines, with a mar
ket of only 18.6 million lines, as shovvn in Figure 3-2. This production 
export was to serve the needs of the grovving opportimities in Asia/ 
Pacific. Although the European market will be declining over the fore
cast period, we expect modest growth in production over this period, 
growing from 30 iruUion lines produced in 1992 to more than 32 million 
in 1998. Towards the end of the forecast period European companies will 
also be benefiting from export success in Central and Eastern Europe. 

Unfortunately the major opportunities in the Asia/Pacific-ROW region 
will not aU be realized by exports from European companies' pro
duction, but more and more from local production as technology is 
transferred. So far, European companies have the best export success to 
this region, beating both the US and Japanese suppliers for volume of 
shipments. 

All major European telecoms equipment compzmies are entering various 
forms of long-term joint-venture and licensee agreements in the major 
country markets, notably China and countries of the CIS. Usually these 
agreements result in production of central office exchanges in kit form 
(screwdriver operation) and slowly evolve into total production includ
ing complete printed circuit board (PCB) assembly and test. In fact, some 
of these agreements go so far as to transfer component technology and 
manufacturing operations, even to setting up semiconductor faciUties. A 
prime example of this happened in Europe in the 1980s with AT&T 
estabHshing both a central office exchange manufacturing faciUty and a 
semiconductor fab in Spain. 

Figure 3-2 
European Digital Local Line Production and Market Forecast 

Millions of Units 

1991 1992 1993 1994 1995 1996 1997 

Source: Dataquest (September 1994 Estimates) 
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We estimate that Alcatel had the biggest share of this European pro-
duction in 1992 at 10.8 rruUion digital local lines. Siemens and Ericsson 
were ranked second and third w^ith over 7.5 milUon and 6.3 million 
respectively. 

Production in Otiier World Regions 
As discussed in the market section, "other world regions" includes 
major world regions and countries, such as China, and Central and East-
em Europe. This area became the largest single market in 1992 at 
19.5 million lines with local production of 5.4 irdllion lines, as shown in 
Figure 3-3. Although only 28 percent of the market is currently serviced 
by local production, this figure will rise to 52 percent by 1998. Pro
duction growth is faster than market growth for digital local lines. 

Many of the emerging country markets of Asia/Pacific-ROW want to 
reap maximum local benefit horn the expansion of their telecoms infra
structure. With all the world's major telecoms equipment companies 
seeking these opportunities, some of these countries are ainung at more 
than just to buy the latest technology, but also to build up their own 
capabilities. In most cases, success is won only when local manufactur
ing is agreed. 

Only some of these emerging covmtry markets can justify the establish
ment of a total manufacturing capability for digital local line card and 
central office switching. The markets of China and India certainly justify 
this level of investment and commitment. The plus side to the equip
ment companies of entering into these long-term agreements is that tech
nology transfer and local manufacturing capability takes a considerable 

Figure 3-3 
Other World Regions' Digital Local Line Production and Market 
Forecast 

Millions of Units 

1^1 1«I2 1993 19W 1995 1997 1998 

Source: Dataquest (September 1994 Estimates) 

SAMM-EU-FR-9401 ©1994 Dataquest Europe Limited September 16,1994 



Regional Production 15 

time to complete. During this period products are stiU delivered from the 
compeuiies' home manufacturing bases. 

Although there are numerous reported joint ventures and Ucensees in 
many countries of this region, only a few perform full manufacturing. 
There are many different levels of agreement for these joint ventures or 
licenses. These could include: local configuration/installation/mainten
ance of equipment; "screwdriver" assembly from kits of parts; through 
to total full assembly, including full PCB assembly. 

Virtually all these agreements proceed along this route, over a period of 
time, adding more and more value locally as capability and investment 
are increased. It is only this last defined category we are evaluating here, 
where digital local lines are produced in this area. Indeed, there may 
well be many more central office exchanges manufactured in this region, 
but from fully finished line cards imported from the vendors' own home 
manufacturing facilities. 

The rapid growth in line card production is a function of the move from 
imported line cards to increasing levels of fuU local manufacturing of 
line cards. We estimate that 43 percent of the line cards produced in 1992 
in this region were from Une cards originally designed by European 
companies, as shov^ni in Figure 3-4. As this local production grows, we 
expect the share of European companies to increase to more than 60 per
cent, as shown in Figure 3-5. This increase in production share is primar
ily at the expense of Japanese and Asian companies, which vvill fail to 
increase their market and production shares as this region experiences 
the forecast future growth. 

Figure 3-4 
1992 Other World Regions' Digital Local Line Card Production by 
Vendor Origin 

Asia/Pacific16% 

Japan 25% 

North America 
16% 

Europe 43% 

Total 1992 Production 
5.4 Million Units 

Source: Dataquest (September 1994 Estimates) 
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Figure 3-5 
1998 Other World Regions' Digital Local Line Card Production by 
Vendor Origin 

Asia/Pacific 6% 

Japan 18% 

/ Europe 61% 
North America 

15% 

Total 1998 Production 
20.6 Million Units 

Source: Dataquest (September 1994 Estimates) 

Japanese Production 
Japanese telecoms equipment manufacturers have the benefit of serving 
one of the most closed markets in the world. It was estimated to be the 
second-largest installed network in 1992 after the United States at more 
than 57 million lines, but the market in Japan shows little growth. 

Dataquest estimates that line production in Japan was 4.8 million in 1992 
and will steadily decline to 4 nuUion in 1998, as shown in Figure 3-6. 
Japan has been surprisingly unsuccessful in exporting its technology in 
any significant volume to the United States and Europe. Also, Japan has 
had littie success in Asia, considering that this is its "ov^m backyard." 
The reason for this is that the major telecoms equipment companies of 
Europe and North America have better solutions, or are more flexible in 
technology tiansfer. In addition, government support by export credits 
and loan guarantees are offered to US and European companies. 

Japan's vendors' market penetiation in both the US and European mar
kets has never warranted siting manufacturing facilities in these regions; 
all products for these markets are produced in Japan. Although Japanese 
telecoms companies have had little success in Asia/Pacific-ROW, most 
of Japan's export production is for this region. Production destined for 
this region is estimated at more than 1 million lines in 1992 and wiU 
grow to over 1.5 million lines by 1998. 
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Figure 3-6 
Japanese Digital Local Line Production and Market Forecast 

Millions of Units 

4 f 

1991 1992 1993 1994 tM$ 1996 1997 1998 

Source: Dataquest (September 1994 Estimates) 
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I Chapter 4 
Semiconductor Markets ^ ^ ^ ^ — ^ ^ ^ ^ ^ ^ ^ ^ ^ . . ^ ^ 

Assumptions 
This semiconductor market forecast is based on Dataquest's models for 
semiconductor content in each of the major designs for central office 
digital local line cards. The market forecast uses a niunber of assump
tions. We assume that the semiconductor suppHers defined in the orig
inal system design will be used by all licensees and in aU joint ventures. 
There are a limited number of suppliers of the key semiconductor 
devices for digital local line cards, with little second soxircing. Although 
the equipment manufacturers continue to offer aggressive pricing for 
line cards, to gain market share and installed base, there will be very 
little price erosion on semiconductor devices. 

Semiconductor Consumption Forecast 
The previous chapter discussed regional digital local line production, 
which provides the basis for the regional semiconductor consumption. 
Europe will have the largest semiconductor consumption throughout the 
forecast period, rising to more than $330 million in 1998, as shown in 
Figiire 4-1. 

The key components in any digital local fine are the subscriber line inter
face circuit (SLIC), the subscriber line access circuit (SLAC), the card 
controller—a microprocessor (MPU) or microcontioUer (MCU)—and the 
multiplexing logic usually an appUcation-specific integrated circuit 
(ASIC). We expect very little price erosion over the forecast period for 
these key components. Although there are some minor differences in the 
line card architecture from each of the major system vendors, the semi
conductor content of each line is similar. 

Figure 4-2 shows that in 1992 Europe had 54 percent of the worldwide 
semiconductor consumption, with the United States at 27 percent. As the 
other world regions' local production over the next five years grows, we 
estimate its semiconductor consumption will grow from 10 percent in 
1992 to 30 percent by 1998, greater than Japan and North America com
bined, as shown in Figure 4-3. During this period the semiconductor 
consumption of both the United States and Japan will faU, while Europe 
and the other world regions will grow, the latter at a CAGR of 24 percent 
between 1993 and 1998. 

As the "other world regions" category grows in importance—^both as a 
center of production and as a semiconductor market—^it will still be the 
original telecoms equipment compardes' design that is manufactured. 
The joint ventures and Ucensees will still rely on the original equipment 
manufacturers to provide design improvements and upgrades, so 
design-in success is Ukely to be in the home cotmtry of the equipment 
manufacturer rather than in this region. 
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Figure 4-1 
Regional Digital Local Line Semiconductor IVIarket 

Millions of Dollars 

1991 1992 1993 1994 1995 1996 1997 1998 

Source: Dataquest (September 1994 Estimates) 

Figure 4-2 
1992 Worldwide Digital Local Line Semiconductor Consumption by 
Region 

United States 
27% 

Europe 54% 

Japan 9% 

OWR 10% 

Total 1992 Market 
$570 l\/lillion 

Source: Dataquest (September 1994 Estimates) 
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Figure 4-3 
1998 Worldwide Digital Local Line Semiconductor Consumption by 
Region 

United States 
16% 

.^^tf^^^Mfefef. Japan 6% 

Europe 48% ^^mK^^' '-^::-! : ; :^^^^^^F 

Total 1998 Market 
$700 IVlillion 

Source: Dataquest (September 1994 Estimates) 

Figure 4-4 shows our estimates for worldwide semiconductor consump
tion by system for 1992. The E10/S12 systems of Alcatel have the largest 
share of this market at 19 percent, with the top five systems taldng more 
than 78 percent of this semiconductor market. The worldwide digital 
local line semiconductor market is expected to grow to $700 million by 
1998; by then, the E10/S12 systems semiconductor demand will have 
grown to more than 23 percent, as shown in Figure 4-5. 

The success of the Alcatel E10/S12 central office systems has greatly 
benefited SGS-Thomson, which is the major semiconductor suppUer. In 
1992 SGS-Thomson had the largest share of this semiconductor market at 
18 percent. AMD had the second-largest share of this market with a 
number of major system "design-ins," as shov^ni in Figure 4-6. AT&T and 
Siemens are primarily in-house suppliers to their parent system com
panies, with very little merchant sales of these products. Motorola and 
Intel both have some share of this market, but this is for microprocessor 
and microcontroller products. 

Figure 4-7 shows our estimates for the semiconductor market by the four 
key product t5^es . The largest-value product t5rpe is the SLAC, account
ing for about 50 percent of the total semiconductor cost per line. The 
apparentiy low percentage share of the market for the multiplexer and 
the microprocessor/rrucrocontioUer is because both these functions are 
shared resources on a line card. Each line card would, for instance, have 
eight SLICs, eight SLACs, but have one device for multiplexing shared 
by all eight lines; similarly for the microprocessor. 
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Figure 4-4 

1992 Worldwide Semiconductor Consimiption by System 
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Figure 4-5 

1998 Worldwide Semiconductor Consumption by System 
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Figure 4-6 
1992 Worldwide Digital Local Line Semiconductor Market Share 
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Figure 4-7 
1992 World Digital Local Line Semiconductor Market by Product 
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As discussed earlier, the move away from an eight line per card solution 
is not a straightforward logical progression, so semiconductor vendors 
are looking at other areas for improvement. A number of semiconductor 
vendors are offering two SLACS integrated into one device—the so-
called dual SLAC or D-SLAC. The disadvantage of these devices is that 
if a fault occurs, it will potentially disable two subscriber lines at once. 
Therefore, such displays of integration wiU only be accepted by equip
ment vendors if there is a corresponding increase in reliability. This can 
be achieved by a substantially lower power consumption and the benefit 
that wiU be derived from a lower package pin count, as common data 
buses and control lines are now shared. 

As the annual production of line cards increases in the other world 
regions, there becomes a growing justification (based on volume) to site 
local semiconductor fabrication capacity. The long-term joint-venture and 
licensing agreements between telecoms equipment companies and newly 
emerging industrialized economies, includes the transfer of technology. 
This technology transfer can move all the way dovvn the "food chain" to 
include components, but obviously only if the volume Ccm justify it. 

Semiconductor technology is one key area to consider; the components 
are high-value and the capability is attractive to own. Of course, it is one 
of the most expensive capabilities to acquire. Similar to the transfer of 
central office exchange technology, the semiconductor capabiUty transfer 
is progressive, first starting with assembly and test, and possibly 
progressing right through to full wafer fab over an extended period of 
time. Examples of this technology transfer so far have not included state-
of-the-art sub-1 p,m capability, but rather "commodity" capability, 6-inch 
wafers, 1 to 5 |im geometiy. In many ways these technology transfers are 
poHticaUy motivated and do not always make economic sense. 

Alcatel, via its semiconductor company Mietec, has estabUshed a semi
conductor manufacturing facility in China to supply its joint-venture line 
card manufacturing company. Other examples include the recent acqui
sition by Northern Telecom of part of the joint-venture semiconductor 
company established by Philips and the Chinese government. Northern 
Telecom's stake in this enterprise will be to support its joint-venture tele
coms equipment manufacturing company in China. 
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Chapter 5 
Digital Locai Line Teclinology 

The key challenge in the design of central office sw^itching systems is the 
subscriber line card. In modem digital systems the cards represent more 
than 50 percent of the system cost, and so are a major target for optimiz
ation in terms of cost, reliability and power consumption, rrherefore, 
they represent a major opportunity to semiconductor vendors . 

An important issue affecting all central office systems is how many sub
scriber lines should be accommodated on each line card. Historically, as 
component technology has improved, the number of Unes has increased 
from two or four, to today where most systems now have eight lines per 
card, as shown in Table 5-1. 

Semiconductor integration and packaging technology today allows much 
higher levels of integration, with perhaps 16 or 32 Unes per card. The 
options open to the equipment manufacturer are as foUows: 

• Increase the number of lines per card, whUe keeping the line card the 
same physical size. 

• Maintain the same number of lines per card, and reduce the size of the 
circuit board. 

• Both reduce the circuit board size and increase the number of lines per 
card. 

The number of lines per card has not increased, because there are more 
important factors that affect the number of lines per card than the ena-
bler of semiconductor component integration. 

The equipment manufacturers are heavily influenced in the "lines per 
card" decision by the pubUc telecoms operator. They wUl consider fac
tors like cost of spares, revenue loss due to Line failure, minimum levels 
of service to customers (guarantees of the maximum time users will be 
without service), cost of line replacement in the field, and cost of Une 
card diagnostics and repair. In fact, we can see that these drivers are the 
operating and maintenance costs, not the initial capital costs. All these 
elements and the associated costs are governed by one factor, reUabiUty. 
There are two overriding factors that affect system reliability: tempera
ture (thus the need to reduce power dissipation), and the number of sol
der joints to the printed circuit board. 

The equipment manufacturers also have requirements which affect the 
"lines per card" decision; these are centered around the equipment pack
aging or racking systems. In modem digital exchanges, there are more 
"Une" cards than any other t5^e of card and so they are the major influ
ence on the racking system used. The physical dimensions of the line 
card will probably be used by all other cards in the system, including the 
cential processor and the switch. Therefore, the card size (and the 
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Line Card Semiconductor Supplier by System 
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Alcatel 
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Siemens 
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Northern Telecom 

NEC 

Fujitsu 
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E10/S12 

5ESS 

EWSD 

AXE 

DMS 

NEAX61 
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System X 
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8 

10 
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8 

8 
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8 
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SLIC 

SGS-Thomson 

AT&T 

AMD 

AMD 

AMD 

NEC 

NEC 

AMD 

SGS-Thomson 

SLAG 

SGS-ThonaSfai^ 

AT&T 

Siemens 

Texas I r ^ f t i t h^ t s 

Harris 

•NEC 

NEC 

AMD 

SGS-Thoinson 

MUX 

SGS-ThomHi£«i 

AT&T 

Siemens 

Texas Instruments 

Harris 

NEC 

Fujitsu 

GPS 

SGS-Thomson 

MCU/MPU 

Intel 

Motorola 

Intel 

Texas Instruments 

AMD 

NEC 

NEC 

Intel 

Motorola 

Source: Dataquest (September 1994) 

I 
I 
o 
Cl 

33 
CD 

CO 

o' 
13 
Bl 

CD 
C L 

I 

CO 
CD 

T 3 
i - i -
CD 

3 

CO 
CO 

CO 
CD 

3 
o' 
o 
o 
t~t-

o 
- 1 

o 
• o 
TD 

o 
3. c 



Digital Local Line Technology 27 

associated racking system) must also be able to accommodate these 
highly complex functions, w^hich may not be practical if cards were 
minimized. 

As levels of component integration increase, the benefits of moving from 
a 4-line to 8-line per card configuration may not be repeated in a move 
from 8 lines to 16 Unes. Therefore, the decision to move to a 16-line con
figuration will not be taken lightly, just because technology allow ŝ it. 

So what can semiconductor vendors offer to these equipment manufac
turers in the future? One of the aspects critical to rehabiHty is power dis
sipation. Central office exchemges consume sigiuficant amounts of 
power, and the associated heat dissipation usually requires that these 
facilities have some form of "forced air cooling" and air-conditioning, to 
keep component temperatures lower. Any developments designed to 
reduce power and increase reliability will be important; these include: 

• 3V operation 

• Power management 

• Power-down capabilities 

Other capabilities that are desirable include the following: 

• Self-test 

• Self-diagnostics 

• Self-caHbration 

The line interface circuitry of each line on the card provides the link 
between the subscriber's analog telephone and the digital exchange 
switch and the telephone network. The major requirement of the line 
card is to convert the analog signals from the subscriber's analog tele
phone remote from the exchange and convert it to a digital, pulse-code 
modulated (PCM) bit stream, which can then be directed by the switch 
and the telephone network, as shown in Figure 5-1. 

The basic function of a line card is known under the acronym BORSHT 
(battery feed, over voltage protection, ringing, supervision, two-wire to 
four-wire hybrid conversation, and test); these features are necessary to 
provide basic telephone service. Other important tasks are voice fre
quency band limitation, analog to digital conversion, and time slot 
assignments onto the PCM highway. 

sue 
The requirements of the line interface are implenaented by two major 
functional blocks, the subscriber line interface circuit (SLIC) and the sub
scriber line access circuit (SLAC), as shown in Figure 5-1. The subscriber 
line card usually includes two other functional blocks, the multiplexing 
circuitry (MUX) to direct and control the PCM bit streams from each 
SLAC to the exchange PCM backplane. Each line card also includes local 
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Figure 5-1 
Digital Local Line Card Functional Block Diagram 
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control and management fimction (w^hich includes metering, and feature 
control) via a microprocessor or microcontroller. 

All of the BORSHT functions are usually implemented in the SLIC, but 
in some implementations the BORSHT functions are shared across both 
the SLIC and SLAC. The SLIC and the SLAC are implemented as indi-
vidual devices for historical reasons w^hen these functions w êre first 
implemented in hybrid technology. They now remain as separate devices 
because there is clear difference in the technology demands: the SLIC is 
essentially analog in function, with the requirements to use high volt
ages, whereas the SLAC is purely digital—a very specific digital signal 
processor (DSP). Thus, the SLIC is implemented in bipolar technology 
and the SLAC is best implemented in CMOS. 

The SLIC is essentially a collection of independent analog functions. The 
device is connected directly to the subscriber's telephone line at the 
exchange. The SLIC wiU still be exposed to very high voltages, despite 
the coruiection of a number passive and active protection devices, in 
fault conditions and lighterung strikes. Due to these possible conditions, 
the device is implemented in high-performance, high-voltage bipolar 
technology. The technology demands of the SLIC are further complicated 
by the need to use high-precision resistors (possibly thin fihn) on chip, 
minimizing the use of external precision passive components. 

SLAC 
The SLAC provides two primary functions filtering and the coder/ 
decoder (CODEC), hi fact, the SLAC is a highly specific DSP with inte
grated on-chip digital-to-analog (D/A) and analog-to-digital (A/D) con
verter. These functions are ideally suited to integration in low-power 
CMOS technology. EarHer SLAC solutions were based on separate 
CODECS cuid filters. To make volume manufacturing possible, adjust
ment of passive components is not possible, so the DSP is ideal where all 
the solution is provided via programming. 

Multiplexing Logic 
The multiplexing logic usually implemented in an ASIC or ASICs is a 
pure digital function; the speed of operation is unlikely to exceed 1 
MHz, and so CMOS is the ideal technology solution. As semiconductor 
and ASIC technology has progressed, the complexity of this multiplex
ing function has easily been accommodated into fewer and fewer 
devices. 

Although the equipment manufacturer has the benefit of lower device 
counts and smaller die sizes, with lower power consumption, this inevi
tably means a reducing market value for these components. Unfortun
ately, ASIC vendors have Uttle else on the line card to integrate. The 
options are the microprocessor/nucrocontroUer, but this is not a pre
ferred solution by the equipment manufacturer as it reduces flexibility. 
The only other possible level of integration is the SLACs, but this is 
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vtnlikely as the logical device w^ould include eight SLACs, which is 
beyond the current levels of capability. 

Microprocessor/Microcontroller 
The microprocessor/microcontroller provides a supervisory and control 
function to each of the line cards. This provides some autonomy of con
trol for each line card to control the characteristics of each of the SLIC/ 
SLAC combinations for each of the lines. These are usually 8-bit com
modity devices and are therefore subject to the greatest levels of price 
erosion. 
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