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Market Analysis 

Preliminary 1992 European Semiconductor Mariiet 
Sttare—Can Pltilips Maintain tiie Lead? 
Dataquest has just completed its preliminary 1992 
semiconductor market share survey, and the reuslts 
reveal some major changes in the ranking. The 
market grew by 11.1 percent following a strong 
final quarter. Intel has moved up three places with 
an astonishing 45 percent growtfi, to threaten the 
leadership held by Philips for more than 15 years. 
European companies have lost share of the market, 
growing by ordy 0.3 percent, while all other com
panies gained share. The article reviews the com
panies and products in the European semiconduc
tor market in 1992, and analyses the factors behind 
the changes in the European market In addition, 
European companies' performance in the world
wide semiconductor market is reviewed. 
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Market Analysis 

Preliminary 1992 European Semicon
ductor H/laricet Share—Can Philips 
Maintain the Lead? 

Summary 
The European semiconductor market grew by 
11.1 percent in 1992 when measured in US dol
lars. Much of the growth can be attributed to 
memory and nrucrocomponents, and specifically 
their consumption in the PC. However, while 
tliis growth is healthy considering the condition 
of many of the end-user markets in Eiurope, the 
growth when measured in local currency (ECU) 
was not as bright. An 11.1 percent grovvth in 
dollars is translated into a 3.7 percent growth in 
ECU. Figiure 1 shows the effect of exchange rates 
on semiconductor revenues for Europe over the 
period 1977 to 1992, and the variations of these 
rates over time has clearly shown swings in 
growth for local currencies, contrary to growth 
in US dollars. 

There were several significant changes in the 
rankings in 1992, wdth Siemens and SGS-
Thomson (ST) being displaced two places by a 
joint effort from Intel and Motorola, which rise 
to second and third places respectively. Table 1 
(tables positioned at the end of the analysis for 
space reasons) shows the European total semi
conductor market share rariking for 1992. 

Intel's improvement clearly comes from the PC, 
and the general shift in emphasis from 
386-based systems to 486-based machines. Moto
rola's improvement is across the board, from 
MOS memory, microcomponents, logic, analog, 
and discrete products. In this respect Motorola's 
improvement is more sustainable, whereas 
Intel's is tied almost exclusively to the PC. 
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Figure 1 
European Total Semiconductor Market Revenue and Growth 

Revenue (Billions) Peiwnt 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Dollars ECU Giowth ($) Growth (ECU) 

Source: Dataquest (December 1992 Estimates) 

Company Performance 
Philips has retained the top position, but only 
just. A strong challenge from Intel has weakened 
Philips' leading position corisiderably, with only 
$16 million separating the two companies. Con
sidering this is only 1.4 percent of PhiUp's reve
nue, th^ advantage is a weak one. Intel's 
45 percent growrth is remarkable, especially 
taking into account the size of the company. 
Among the top 20 suppliers, only AT&T has 
growm more, at 69 percent. However, Intel has 
added $344 million of revenue compared wdth 
only $49 million added by AT&T, an exceptional 
performance by Intel. 

Philip's dependency on consvuner markets at a 
time when these markets are especially weak 
resulted in its 1.7 percent decline. It is Philips' 
analog and discrete revenue that have let the 
company down. While its IC business has 
grown by 2.5 percent, as shown in Table 2, its 
discrete business declined by 2.6 percent. As this 
represents nearly 30 percent of its total business, 
this has weakened the company's position. The 
6.1 percent decline in Philips' analog revenue 
lost the company its first place in the total IC 
rankings. 

Intel's growth is mainly in microprocessor, 
obviously from the shift to the i486 from the 
1386 in PC appUcations. The higher price of the 
486 has grown Intel's revenue greater than its 
processor unit shipments, and tiie exclusivity of 
supply for this processor should retain the 
higJier selling price for at least the first half of 
1993. Flash memory is another major growth 
opportunity for Intel, but the value of this mar
ket in 1992 was low, relatively speaking, and it 
had little effect on Intel's overall revenue during 
the year. 

Motorola's growth was among the highest of the 
top 20 suppliers. The growth was across a range 
of products, and not restricted to a few star per
formers. In memory. Motorola grew both its 
DRAM and SRAM revenue significantly. The 
company's DRAM revenue grew a littie below 
average, but the introduction of high-value fast 
SRAMs made a major contribution to its mem
ory portfolio. In microcomponents, the success 
of Apple Computer's products and the growth 
of microcontrollers in automotive applications 
helped Motorola approach Intel's high growth in 
this product. In logic the company's ASIC busi
ness improved above average, following a focus 
on specific key accounts in high-growth 
applications. 
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Siemens' low growth in memory cost it two 
positions in the total semiconductor market 
share ranking. The company's memory revenue 
grew by only 2.7 percent in 1992, when the 
memory market grew by 24.1 percent. This is 
because of Siemens' main focus in IM DRAMs, 
when the market moved to 4M as the preferred 
device. 

SGS-Thomson also lost two positions in the ran
king. This is partly because ST chiefly supplies 
nonvolatile memory, which has grown less than 
the total memory market; but mainly because 
the company's microcomponent revenue has 
actually declined by 0.9 percent in Europe at a 
time when the market has grov^m by 30.6 per
cent. The strength of the automotive market has 
improved controller sales for ST; but this has 
been offset by the weakness of the consumer 
market in Europe. In addition, one of the com
pany's major customers for microcontrollers in 
Europe has moved production outside the 
region, further reducing SGS-Thomson's Eiu:o-
pean microcontroller sales. To compensate for 
this, controller sales for the company in the Rest 
of World (ROW) region have grown appreciably. 

Vendor Base Share in Europe 
The strong performance of Motorola and Intel 
has reasserted the North American dominance of 
the European market, following a period when it 
appeared that this dominance had a limited life. 
US companies grew above average in the mar
ket, gaining market share. In fact. North Ameri
can, Japanese and Rest of World companies all 
grew above average, leaving only Ettropean 
companies to lose share. This can be seen in Fig
ure 2, which shows the share of the European 
revenue attributable to the vendor base regions. 
The decline in revenue made by Philips and Sie
mens was only just compensated for by the 
growth of the other Ettropean companies, such 
as SGS-Thomson. 

The reason for the loss of share by Eturopean 
companies is because of their relative weakness 
in PCs compared with Japanese and North 
American suppliers. The removal of Intel and 
AMD from the North American share reduces 
the influence of the PC-related growth, and 
reduces the North American suppliers' grow^ 
from 15.4 percent to 8.2 percent for non-PC-
related revenue. Even this still includes Texas 

Figure 2 
European Total Semiconductor Market Share by Vendor Base Region 
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Instruments' (TI) memory growth of 18 percent, 
and further confirms the significant effect of the 
PC on vendors' semiconductor sales. 

Most Japanese suppliers have memory products, 
and were able to grow tJiis revenue well because 
of the increasing memory needs of the PC; the 
strong demand for memory is related to the 
increasing memory demands of Windows from 
Microsoft. Much of this has been shipped as 
upgrade modules, as existing PC owners 
increase their memory, though base memory 
configurations increased as well, since many 
high-end PCs are now slupped with Windows 
already installed. 

The high growth of ROW suppliers is also due 
to their strong presence in the memory market. 
Memory represents over 90 percent of Rest of 
World companies' revenue. This growth has 
been found by the European Commission to 
have been achieved by diunping, though, and 
the Commission imposed antidumping duties on 
Korean suppliers during 1992 as a result of its 
findings. 

European Companies' Worldwide Performance 
European companies lost share of the worldwide 
market in 1992, mainly as a result of their focus 
on low-growth product sectors such as analog 
and discrete products. Figure 3 shows the share 
of the worldwide market taken by European 
companies, and Table 3 shows European com-
panies' position in the worldwide semiconductor 
market share ranking. Four additional European 
companies have been identified this year: EM 
Microelectronics-Marin, a consumer IC manufac
turer based in Switzerland; Westcode, a special
ist power discretes manufacturer based in the 
United Kingdom; Dialog Semiconductor, part of 
the TEMIC group and specializing in mixed sig
nal ASICs, based in the Unlted Kingdom; and 
Micronas, a manufacturer of ASICs and special
ist standard products, based in Finland. 

The products wluch exhibited the highest 
growth on a worldwide basis were microcom-
ponents and memory. These two product cate
gories were the only ones to grow above aver-
age, and together they represent 45 percent of 
the total semiconductor market worldwide. 

Figure 3 
Worldwide Total Semiconductor Market Share by Vendor Base Region 
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Eiuropean companies have a poor representation 
worldwide in the microcomponents market, col
lectively accoimting for ordy 4.5 percent of 
worldwide microcomponent sales. Even then, 
European companies lost share of the market, 
growing below average. A large proportion of 
this market is for microprocessors, where Europe 
has no major presence. The European companies 
are stronger in microcontrollers, but a large part 
of this is in consumer markets, which are weak 
in Europe. 

In the memory market the picture is similar, 
where Etu:opean companies' share of worldwide 
memory sales was oiily 4.6 percent. The largest 
market for memory is DRAMs, and only one 
Eturopean company, Siemens, had any real 
DRAM presence in 1992. The company was late 
to enter the market with a 4M DRAM, though, 
and so paid the price in market share. SRAM 
products have shown reasonable growth, and 
there are at least some Eiirope-based suppliers, 
although their products presence is stiU not sig-
nificant when compared with Japanese emd 
North American companies. The part of the 
market where European suppliers have a notice-
able share is in nonvolatile products, with SGS-

Flgure 4 
European Semiconductor Market 1992 Product Grovrth 

Thomson taldng a large share of the market. 
However, the nonvolatile market, and EPROM 
products in particular, has not shown the same 
level of growth as DRAM or SRAM. 

The logic market paints a better picture for 
European companies, where they accounted for 
9.4 percent of the worldwide market in 1992, but 
this market grew below average. European com
panies have an even larger share of the world
wide analog market, but tlus also grew below 
average, and Eiuropean companies again gained 
share of this market. 

ExiTopean companies have therefore concentrated 
much of their revenue in low-growth markets. 
With over 60 percent of European companies' 
revenue concentrated into only 34 percent of the 
worldwide market, which only grew by 2.9 per
cent, it is no surprise that Eixropean companies 
lost share of the worldwide semiconductor mar
ket in 1992. 

European Market Product Performance 
The growth of the various product categories is 
shown in Figure 4, with Table 4 giving the reve-
nue details for the various products. 
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The product with the lowest growth was bipolar 
digital. This market declined by 12.1 percent in 
1992, and this reflects the replacement of bipolar 
technology by CMOS in many applications. The 
performance advantage offered by bipolar is 
gradually being eroded by MOS, which offers 
additional benefits of low power and high inte-
gration. There will always be niche applications 
for the highest performance, and these appli
cations Included some PC appUcations In 1992. 

The majority of this market in 1992 went to 
North American suppliers, with Texas Instru
ments retainIng its leading position, despite 
growth well below average growth for this mar
ket. Philips was one of only four suppliers to 
grow its bipolar revenue, despite the company 
pulling out of many of the bipolar standard 
logic markets In 1992. Table 5 shows the Eiuro
pean bipolar market share rankIngs for 1992. 

The product category with the highest growth 
was microcomponent, and microprocessor In 
particular. The moderate g r o v ^ seen in PC 
manufacture in Europe, coupled with an 
Increase In average prices for the processor as 
users switch to the higher-priced 486, have con
tributed to the high growth In this market. SInce 
Intel is the dominant supplier In this market, it 
has seen the greatest Increase In revenue, as can 
be seen In Tables 6 and 8. However, AMD has 
also benefited, as the company has attracted the 
majority of the remaitung 386 users who are not 
supported by Intel. In addition, AMD has seen 
considerable success with its 29000 family, which 
has added to the company's high growth In 
inicrocomponents. 

Motorola enjoyed high growth In microcompo
nent revenue as well, principally in microcon-
trollers, as its embedded controller family has 
seen considerable success In a variety of appli-
cations, particnlary automotive and digital signal 
processIng. 

The memory market also showed high growth, 
as WIndows usage Increased PC memory 
requirements. The maIn beneficiaries from this 
growth are Japanese and Korean suppliers, since 
these companies provide the high-growth prod-
uct: 4M DRAM. Siemens' late and slow Intro-
duction of a 4M product reduced the potential 
growth for the company, and strong competition 
In the IM sector from Korean suppliers added to 
the company's difficulty In this market. Table 7 

shows the market share rankIng for the memory 
market In Europe in 1992. 

Next in order of growth is MOS logic, with a 
growth of 5.5 percent. This is below average for 
the market, and is a clearer reflection of the con-
dition of the non-PC-related market. AllowIng 
for the exchange rate influence on the market, 
this represents a 1.5 percent declIne In ECU. The 
demand for this market is related to Europe's 
traditional areas of strength—telecoms and con
sumer applications. PC demand has also influ
enced the market, addIng growth In areas such 
as ASIC and high-speed standard logic. Tele
coms applications have added stability, as 
growth has been moderate. The consumer sector 
was not a major user of logic components in 
1992, as this market was weak and contributed 
littie to the overall growth. 

Table 9 shows the market share rankIng for the 
European MOS logic market in 1992. Philips' 
performance in tlnis market was good, growIng 
at nearly twice the average, but this was bet
tered by both Motorola and Texas Instruments. 
Motorola's 40 percent growth was achieved 
through a strong performance In all the MOS 
logic categories of ASIC, standard logic and 
other logic, whereas TI's growrth was In ASIC 
and standard logic only. Philips' growth was 
mainly from the MOS other logic category, as its 
standard products achieve success in a broad 
range of applications. 

Analog has shown only token growth, as a large 
part of this market is related to consumer 
products. Some telecoms demand has kept 
growth above zero, and automotive applications 
have added to the market, but In general the 
analog market In Europe is weak. Table 10 
shows the market share rankIng for the Euro
pean analog market In 1992. 

Those companies which supply to the analog 
market have suffered from the weak market. 
This is mainly European companies, which rep
resent over half the market. North American 
companies supply most of the rest, leavIng oiLly 
5.7 percent to Japanese and Rest of World com
panies. However, analog represents 30 percent of 
European companies' revenue, whereas for 
North American companies analog represents 
only 18 percent. This means the effect of the 
weak market has a larger influence on Eiuropean 

DeceITIber 31 ,1992 ©1992 Dataquest Europe LIInited SCEU-SVC-DP-9214 



Semiconductors Europe 

companies, and this is reflected in their rela-
tively poor growths in total semiconductor. 

A similar position occurs in discrete and opto-
electronic products. Here European companies 
have an even larger share, and the marJcet actu
ally declined. Adding together analog, discrete 
and optoelectronic revenue shows 62 percent of 
European companies' revenue is in this com-
bined market, which only grew by 0.9 percent in 
1992, whereas only 31 percent of North Ameri-
can companies revenue is in this low-growth 
market. TTables 11 and 12 show the market share 
rankings for the European discrete and optoelec-
tronic markets respectively. 

Dataquest Perspective 
Despite the appearance of a return to growth in 
the European semiconductor market, the reality 
of the situation is ttiat much of the increase in 
revenue is due to a favorable exchange rate. In 
addition to this, the apparent growth is largely 
attributable to the demands of the PC. This is a 
dangerous position to be in. PC unit shipments 
in Evurope remained almost flat in 
1992—although PC production has grown—and 
the rise in semiconductor demand was because 
of the upgrading of these products. When this 
upgrading is complete, the semiconductor 
demand should return to normal. In addition, 
prices have been held up on the semiconductors 
sold due to a combination of a monopoly 
supply and a shortage of capacity. 

The monopoly supply of processors enjoyed by 
Intel is likely to come to an end in 1993 for 486 
products, and Intel is tmlikely to be able to 
move the majority of the market to the next gen
eration in just one year. Therefore the high 
growth in microprocessors will probably not be 
repeated to the same extent in 1993. To compen
sate for this, the antidtunping measures of the 
European Commission have reduced consider-
ably the pressmre on memory prices, and as the 
natural increase in bit consumption offsets any 
overcapacity, average prices for the parts should 
decline more slowly than bit consiunption rises. 
There is a risk of shortages, which will increase 
Luiit prices, but the increases in production 
capacity armounced by Japanese suppliers 
should counter this risk. 

Semiconductor demand is fundamentally weak 
at the moment, as can seen from poor consumer 
equipment sales, and the knock-on effect on 
semiconductor sales is seen in the analog and 
discrete markets. There is unlikely to be a dra
matic recovery in the market next yeeu: for con-
siuner equipment, so the future of semiconduc
tor demand hangs again on the PC, and a 
tightly controlled supply of memory components 
keeping average selling prices high. 

On a worldwide basis, the concentration of 
European companies into low-growth markets 
can only accelerate the loss of share these com
panies have of the worldwide market. While 
Europeans are still a long way from talcing the 
smallest share of the worldwide market, the 
high growth enjoyed by ROW manufacturers 
make that event more likely. Unless Evuropeans 
can invest in high-growth products, they are in 
grave danger of being relegated to the 
"also-rans" of the worldwide semiconductor 
market. 

By Mike Glennon 
Jim Eastlake 
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Table 1 (Continued) 
Preliminary 1992 European Total Semiconductor Ranl<ings 

1991 
Rank 

41 

37 

-

40 

39 

49 

43 

-

42 

47 

44 

48 

51 

56 

54 

50 

57 

58 

55 

-

60 

53 

61 

63 

-

62 

64 

59 

1992 
Rank 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

-

Change 
in 

Rank 

o 
-5 

NA 

-4 

-6 

3 

-4 

NA 

-7 

-3 

-7 

-4 

-2 

2 

-1 

-6 

o 
o 

-4 

NA 

-1 

-9 

-2 

-1 

NA 

-4 

-3 

NA 

1 

Ranked Companies 

Sharp 

TCS 

EM Microelectronics-Marin 

Siliconix 

Burr-Brown 

Rohm 

Powerex 

Westcode 

Western Digital 

ABB-HAFO 

Rockwell 

Sanyo 

European Silicon Structures 

Zilog 

HonejrweU 

Allegro Microsystems 

Fagor Electrot6cnica 

Mitel 

TAG 

Dialog Semiconductor 

Eurosil 

Unitrode 

Zetex 

Seiko Epson 

Micronas 

Raytheon 

NMB 

STC 

Other European Companies 

other North American Companies 

Other Japanese Companies 

Other ROW Companies 

Total AU Companies 

Total European Companies 

Total North American Companies 

Total Japanese Companies 

Total R O W Companies 

1991 
Sales 
($M) 

39 

46 

o 
41 

43 

30 

37 

o 
38 

32 

36 

31 

17 

21 

21 

28 

20 

18 

21 

o 
15 

24 

14 

9 

o 
10 

5 

18 

48 

470 

29 

32 

11,014 

4,146 

4,780 

1,756 

332 

1992 
Sales 
($M) 

43 

43 

40 

40 

36 

36 

35 

35 

34 

33 

29 

29 

26 

25 

23 

22 

18 

18 

18 

17 

16 

15 

14 

11 

10 

9 

3 

o 

55 

542 

34 

31 

12,238 

4,160 

5,518 

2,039 

521 

1991-92 
Aimual 
Growth 

(%) 

103 

-6.5 

NA 

-2.4 

-16.3 

20.0 

-5.4 

NA 

-10.5 

3.1 

-19.4 

-6.5 

-3.7 

19.0 

9.5 

-21.4 

-lO.O 

o.o 
-143 

NA 

6.7 

-37.5 

0.0 

22.2 

NA 

-lO.O 

-40.0 

-lOO.O 

14.6 

15.3 

17.2 

-3.1 

11.1 

0.3 

15.4 

16.1 

56.9 

1992 
Cum. 
Sum 
($M) 

10,941 

10,984 

11,024 

11,064 

11,100 

11,136 

11,171 

11,206 

11,240 

11,273 

11,302 

11,331 

11,357 

11,382 

11,405 

11,427 

11,445 

11,463 

11,481 

11,498 

11,514 

11,529 

11,543 

11,554 

11,564 

11,573 

11,576 

11,576 

11,631 

12,173 

12,207 

12,238 

lOO.O 

34.0 

45.1 

16.7 

4.3 

1992 
Market 

Share 
(%) 

0.4 

0.4 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

O.l 

O.l 

o.l 
0.1 

o.l 
o.l 
o.l 
o.l 
o.l 
o.l 
o.o 
o.o 

0.4 

4.4 

0.3 

0.3 

1992 
Cum. 
Sum 

(%) 

89.4 

89.8 

90.1 

90.4 

90.7 

91.0 

913 

91.6 

91.8 

92.1 

92.4 

92.6 

92.8 

93.0 

93.2 

93.4 

93.5 

93.7 

93.8 

94.0 

94.1 

94.2 

94.3 

94.4 

945 

94.6 

94.6 

94.6 

95.0 

99.5 

99.7 

lOO.O 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9214 ©1992 Dataquest Europe LIInited December 31 ,1992 
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Table 2 
Preliminary 1992 European Integrated Circuit Ranldngs 

1991 
Rank 

2 

1 

6 

3 

5 

4 

8 

7 

9 

10 

12 

11 

13 

16 

17 

15 

20 

19 

18 

23 

22 

24 

28 

14 

35 

21 

41 

25 

26 

30 

27 

29 

34 

-

31 

36 

32 

33 

39 

1992 
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 

34 

35 

36 

37 

38 

39 

Change 
in 

Rank 

1 

-1 

3 

-1 

0 

-2 

1 

-1 

o 
o 
1 

-1 

o 
2 

2 

-1 

3 

1 

-1 

3 

1 

2 

5 

-10 

10 

-5 

14 

-3 

-3 

o 
-4 

-3 

1 

NA 

-4 

o 
-5 

-5 

o 

» 

Ranked Companies 

Intel 

Philips 

Motorola 

SGS-Thomson Microelectronics 

Texas Instruments 

Siemens 

NEC 

National 

Toshiba 

AMD 

Samsung 

Hitachi 

GEC Plessey Semiconductors 

Fujitsu 

Mitsubishi 

.Analog Devices 

LSI Logic 

Mietec 

Harris 

Oki 

Matra-MHS 

VLSI Technology 

AT&T 

ITT 

Goldstar 

Telefunken Electronic 

Hyundai 

Austria Mikro Systeme 

Sony 

Micron Technology 

Ericsson 

Cypress 

IDT 

EM Microelectronics-Marin 

Burr-Brown 

Matsushita 

Western Digital 

Rockwell 

Sharp 

1991 
Sales 
($M) 

765 

775 

577 

666 

601 

634 

375 

394 

353 

294 

236 

263 

187 

119 

119 

136 

lOO 

102 

111 

89 

93 

89 

54 

180 

33 

95 

25 

62 

60 

45 

55 

49 

34 

o 
43 

31 

38 

36 

26 

1992 
Sales 
($M) 

1,109 

794 

768 

694 

677 

615 

450 

408 

378 

346 

326 

315 

197 

160 

160 

142 

115 

no 
104 

104 

102 

95 

90 

90 

86 

75 

73 

64 

61 

58 

54 

51 

43 

40 

36 

34 

34 

29 

28 

1991-92 
Annual 
Growth 

(%) 

45.0% 

2.5% 

33.1% 

4.2% 

12.6% 

-3.0% 

20.0% 

3.6% 

7.1% 

17.7% 

38.1% 

19.8% 

5.3% 

34.5% 

34.5% 

4.4% 

15.0% 

7.8% 

-6.3% 

16.9% 

9.7% 

6.7% 

66.7% 

-50.0% 

160.6% 

-21.1% 

192.0% 

3.2% 

1.7% 

28.9% 

-1.8% 

4.1% 

26.5% 

NA 

-16.3% 

9.7% 

-10.5% 

-19.4% 

7.7% 

1992 
Cum. 
Sum 
($M) 

1,109 

1,903 

2,671 

3,365 

4,042 

4,657 

5,107 

5,515 

5,893 

6,239 

6,565 

6,880 

7,077 

7,237 

7,397 

7,539 

7,654 

7,764 

7,868 

7,971 

8,074 

8,169 

8,259 

8,349 

8,435 

8,510 

8,583 

8,647 

8,708 

8,766 

8,820 

8,871 

8,914 

8,954 

8,990 

9,024 

9,058 

9,087 

9,115 

1992 
Market 

Share 
(%) 

11.2% 

8.0% 

7.7% 

7.0% 

6.8% 

6.2% 

4.5% 

4.1% 

3.8% 

3.5% 

3.3% 

3.2% 

2.0% 

1.6% 

1.6% 

1.4% 

1.2% 

1.1% 

1.0% 

1.0% 

1.0% 

1.0% 

0.9% 

0.9% 

0.9% 

0.8% 

0.7% 

0.6% 

0.6% 

0.6% 

0.5% 

0.5% 

0.4% 

0.4% 

0.4% 

0.3% 

0.3% 

0.3% 

0.3% 

1992 
Cum. 
Sum 

(%) 

11.2% 

19.1% 

26.9% 

33.8% 

40.7% 

46.8% 

51.4% 

555% 

59.3% 

62.8% 

66.0% 

69.2% 

71.2% 

72.8% 

74.4% 

75.8% 

77.0% 

78.1% 

79.1% 

80.2% 

81.2% 

82.2% 

83.1% 

84.0% 

84.9% 

85.6% 

86.3% 

87.0% 

87.6% 

88.2% 

88.7% 

89.2% 

89.7% 

90.1% 

90.4% 

90.8% 

91.1% 

91.4% 

91.7% 

(Continued) 

December 31,1992 ©1992 Dataquest Europe LIInlted SCEU-SVC-DP-9214 
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Table 2 (Continued) 
Preliminary 1992 European Integrated Circuit Rankings 

Change 
1991 1992 in 
Rank Rank Rank Ranked Companies 

1991 
Sales 
{$M) 

1992 
Sales 
($M) 

1991-92 
Annual 
Growth 

(%) 

1992 
Cum. 
Sum 
($M) 

1992 
Market 

Share 
(%) 

1992 
Cum. 
Sum 

(%) 

38 

37 

44 

42 

43 

45 

40 

46 

50 

47 

-

49 

51 

53 

-

52 

54 

55 

48 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

-

-2 

-4 

2 

-1 

-1 

o 
-6 

-1 

2 

-2 

NA 

-2 

-1 

o 
NA 

-3 

-2 

-2 

NA 

European Silicon Structures 

TCS 

Zilog 

Sanyo 

ABB-HAFO 

Hewlett-Packard 

.Allegro Microsystems 

Mitel 

Rohm 

Siliconix 

Dialog Semiconductor 

Eurosil 

Unitrode 

Seiko Epson 

Micronas 

Raytheon 

NMB 

Honeywell 

STC 

Other European Companies 

Other North .American 

Other Japcinese 

other ROW 

Total All Companies 

Total European Compcmies 

Total North .American Companies 

Total Japanese Companies 

Total ROW Companies 

27 

30 

21 

25 

21 

19 

25 

18 

15 

18 

o 
15 

14 

9 

o 
10 

5 

1 

16 

11 

429 

6 

22 

8,701 

2,789 

4,101 

1,495 

316 

26 

25 

25 

23 

22 

22 

19 

18 

18 

18 

17 

16 

12 

11 

10 

8 

3 

1 

0 

12 

490 

8 

22 

9,941 

2,873 

4,808 

1,753 

507 

-3.7% 

-16.7% 

19.0% 

-8.0% 

4.8% 

15.8% 

-24.0% 

o.o% 
20.0% 

o.o% 
NA 

6.7% 

-14.3% 

22.2% 

NA 

-20.0% 

-40.0% 

o.o% 
-ioo.o% 

9.1% 

14.2% 

33.3% 

o.o% 

14.3% 

3.0% 

17.2% 

17.3% 

60.4% 

9,141 

9,166 

9,191 

9,214 

9,236 

9,258 

9,277 

9,295 

9,313 

9,331 

9,348 

9,364 

9,376 

9,387 

9,397 

9,405 

9,408 

9,409 

9,409 

9,421 

9,911 

9,919 

9,941 

ioo.o% 
28.9% 

48.4% 

17.6% 

5.1% 

0.3% 

0.3% 

0.3% 

0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.2% 

0.1% 

0.1% 

0.1% 

0.1% 

o.o% 
o.o% 
o.o% 

0.1% 

4.9% 

0.1% 

0.2% 

92.0% 

92.2% 

92.5% 

92.7% 

92.9% 

93.1% 

93.3% 

93.5% 

93.7% 

93.9% 

94.0% 

94.2% 

94.3% 

94.4% 

94.5% 

94.6% 

94.6% 

94.6% 

94.6% 

94.8% 

99.7% 

99.8% 

ioo.o% 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9214 ©1992 Dataquest Europe Limited December 31,1992 
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Table 3 
Preliminary 1992 Worldwide Total Semiconductor Rankings of European-Owned Semiconductor Suppliers 
(Millions of US Dollars) 

1991 
Rank 

10 
13 
16 
29 
33 
61 
60 
56 
65 
77 
81 
87 

141 
-

97 
-

107 
111 
114 
117 

no 
-

-

1992 
Rank 

9 
13 
17 
31 
33 
59 
63 
64 
78 
85 
86 
93 
95 

102 
106 
113 
115 
117 
118 
123 
129 
140 
153 

Change 
in Rank 

1 
0 

-1 
-2 

o 
2 
3 

-8 
-13 
-12 

-5 
-6 
46 

NA 
-9 

NA 
-8 
-6 
•A 

-6 
-19 
NA 
NA 

Ranked Companies 
Philips 
SGS-Thomson Microelectronics 
Siemens 
GEC Plessey Semiconductors 
Telefunken Electronic 
Matra-MHS 
Mietec 
Semikron 
Eupec 
Ericsson 
Austria Mikro Systeme 
ABB-IXYS 
TCS 
EM MicnDelectronics-Marin 
ABB-HAFO 
Westcode 
TAG 
EurosU 
European Silicon Structures 
Zetex 
Fagor Electrot6cnica 
Dialog Semiconductor 
Micronas 

1991 
Sales 
($M) 
2,022 
1,436 
1,263 

392 
300 
104 
105 
108 
93 
74 
70 
54 

o 
o 

38 

o 
30 
29 
28 
26 
29 

o 
0 

1992 
Sales 
($M) 
2,109 
1,605 
1,220 

427 
277 
122 
113 
103 
83 
75 
74 
49 
48 
45 
41 
35 
31 
30 
30 
27 
25 
17 
10 

1991-92 
Growth 

(%) 
4 

12 
-3 
9 

-8 
17 
8 

-5 
-11 

1 
6 

-9 
NA 
NA 

8 
NA 

3 
3 
7 
4 

-14 
NA 
NA 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

Table 4 
European Semiconductor Market 1992 Product Growth 

Product Sector 
1991 Sales 

($M) 
1992 Sales 

($M) 
Growth (%) 

1992/1991 
Total Semiconductor 
Total Integrated Circuit 

Bipolar Digital 
MOS Digital 

MOS Memory 
MOS Microcomponent 
MOS Logic 

Analog 
Discrete 
optoelectronic 

11,014 
8,701 

486 
5,853 
2,129 
2,082 
1,642 
2,362 
1,828 

485 

12,238 
9,941 

427 
7,094 
2,642 
2,719 
1,733 
2,420 
1,836 

461 

11.1 
14.3 

-12.1 
21.2 
24.1 
30.6 

5.5 
2.5 
0.4 

-4.9 

Source: Dataquest (December 1992 Estimates) 

December 31,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9214 
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Table 5 
Preliminary 1992 European Bipolar Digital IC Rankings 

1991 
Rank 

1 

2 

4 

3 

5 

6 

7 

8 

9 

12 

14 

-

-

13 

16 

17 

15 

10 

11 

1992 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

-

-

-

Change 
in 

Rank 

o 
o 
1 

-1 

o 
0 

o 
o 
o 
2 

3 

NA 

NA 

-1 

1 

1 

NA 

NA 

NA 

Ranked Companies 

Texas Instruments 

AMD 

Philips 

National 

Motorola 

Siemens 

NEC 

GEC Plessey Semiconductors 

Fujitsu 

Hitachi 

Raytheon 

AT&T 

SGS-Thomson Microelectronics 

Toshiba 

Matsushita 

Mitsubishi 

IDT 

STC 

Telefunken 

Other European Companies 

Other North American Companies 

Total AU Companies 

Total European Companies 

Total North American Companies 

Total Japanese Companies 

Total ROW CompcUiies 

1991 
Sales 
($M) 

131 

75 

54 

59 

41 

38 

24 

21 

8 

4 

2 

0 

0 

4 

1 

1 

1 

7 

7 

4 

4 

486 

131 

313 

42 

o 

1992 
Sales 
($M) 

99 

64 

56 

52 

41 

37 

26 

17 

9 

4 

4 

2 

2 

2 

1 

1 

o 
o 
o 

4 

6 

427 

116 

268 

43 

o 

1991-92 
.Annual 
Growth 

(%) 

-24.4 

-14.7 

3.7 

-11.9 

o.o 
-2.6 

8.3 

-19.0 

12.5 

o.o 
lOO.O 

NA 

NA 

-50.0 

o.o 
o.o 

-lOO.O 

-lOO.O 

-lOO.O 

o.o 
50.0 

-12.1 

-11.5 

-14.4 

2.4 

NA 

1992 
Cum. 
Sum 
($M) 

99 

163 

219 

271 

312 

349 

375 

392 

401 

405 

409 

411 

413 

415 

416 

417 

417 

417 

417 

421 

427 

lOO.O 

27.2 

62.8 

lO.l 

o.o 

1992 
Market 

Share 
(%) 

23.2 

15.0 

13.1 

12.2 

9.6 

8.7 

6.1 

4.0 

2.1 

0.9 

0.9 

0.5 

0.5 

0.5 

0.2 

0.2 

o.o 
o.o 
o.o 

0.9 

1.4 

1992 
Cum. 
Sum 

(%) 

23.2 

38.2 

51.3 

63.5 

73.1 

81.7 

87.8 

91.8 

93.9 

94.8 

95.8 

96.3 

96.7 

97.2 

97.4 

97.7 

97.7 

97.7 

977 

98.6 

100.0 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9214 ©1992 Dataquest Europe Limited December 31 ,1992 
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Table 6 (Continued) 
Preliminary 1992 European MOS Digital IC Rankings 

Change 
1991 1992 in 
Rank Rank Rank Ranked Companies 

1991 
Sales 
($M) 

1992 
Sales 
($M) 

1991-92 
Annual 
Growth 

(%) 

1992 
Cum. 
Sum 
($M) 

1992 
Market 

Share 
(%) 

1992 
Cum. 
Sum 

(%) 

39 

40 

43 

42 

-

46 

-

45 

47 

41 

-

49 

48 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 
-

-1 

-1 

1 

-1 

NA 

1 

NA 

-2 

-1 

-8 

NA 

-2 

NA 

Ericsson 

Sanyo 

Seiko Epson 

Eurosil 

Micronas 

Rohm 

Dialog Semiconductor 

NMB 

Rockwell 

Telefunken 

Mitel 

Allegro Microsystems 

STC 

other North American Companies 
Other Japeinese Companies 
Other ROW Companies 

Total All Companies 
Total European Companies 
Total North American Companies 
Toted Japanese Companies 
Total ROW Companies 

16 

11 

9 

9 

o 
5 

o 
5 

4 

10 

o 
1 

4 

237 

2 

9 

5,853 

1,422 

2,803 

1,329 

299 

15 

11 

11 

10 

10 

7 

5 

3 

3 

3 

2 

1 

o 

304 

3 

8 

7,094 

1,481 

3,533 

1,589 

491 

-6.3 

o.o 
22.2 

11.1 

NA 

40.0 

NA 

-40.0 

-25.0 

-70.0 

NA 

0.0 

-lOO.O 

28.3 

50.0 

-11.1 

21.2 

4.1 

26.0 

19.6 

64.2 

6,713 

6,724 

6,735 

6,745 

6,755 

6,762 

6,767 

6,770 

6,773 

6,776 

6,778 

6,779 

6,779 

7,083 

7,086 

7,094 

lOO.O 

20.9 

49.8 

22.4 

6.9 

0.2 

0.2 

0.2 

O.l 

O.l 

o.l 
o.l 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

4.3 

o.o 
o.l 

94.6 

94.8 

94.9 

95.1 

95.2 

95.3 

95.4 

95.4 

95.5 

95.5 

95.5 

95.6 

95.6 

99.8 

99.9 

loo.o 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9214 ©1992 Dataquest Europe Limited DeceInber 31 ,1992 
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Table 8 
Preliminary 1992 European IVIOS Digital Microcomponent IC Rankings 

Change 
1991 1992 in 
Rank Rank Rank Ranked Companies 

1991 
Sales 
($M) 

1991-92 
1992 Annual 

Sales Growth 
($M) (%) 

1992 
Cum. 
Sum 
($M) 

1992 
Market 

Share 
(%) 

1992 
Cum. 
Sum 

(%) 
1 
2 
3 
4 
6 

# 
9 
7 
8 

10 
11 
22 
13 
12 
14 

16 
20 

18 
19 
24 
21 

15 
17 
27 
23 
29 
25 
26 
28 
30 

31 
32 

33 

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 

o 
o 
o 
o 
1 

-1 

2 

-1 

-1 

o 
o 

10 

o 
-2 
-1 

o 
3 

o 
o 
4 

o 
-7 
-6 
3 

-2 

3 
-2 

-2 

-1 

0 

o 
o 
o 

Intel 
Motorola 
NEC 

Philips 
Texas Instruments 
SGS-Thomson Microelectronics 
AMD 
Siemens 
Hitachi 
National 
Toshiba 
AT&T 
VLSI Technology 

Western Digital 
Matra-MHS 
Zilog 
Fujitsu 
Oki 
Matsushita 
Analog Devices 
Mitsubishi 
ITT 

Harris 
LSI Logic 

TCS 
IDT 

Cypress 

Rockwell 
GEC Plessey Semiconductors 
Rohm 

Samsimg 
Sanyo 
Sharp 

Other North American Companies 
Other ROW Companies 

Total All Companies 
Total European Companies 
Total North American Companies 
Total Japanese Companies 
Total ROW Companies 

663 
264 
150 

115 
107 

108 

65 
87 
75 

58 
56 
13 

34 

38 
29 

21 

15 
18 
17 

7 

15 

23 
18 

2 

9 
1 

5 
4 

58 
2 

2,082 
349 

1,381 
349 

3 

991 
365 
165 

141 

125 
107 

99 
85 
79 
61 
58 
48 
34 

34 
32 

25 
20 
19 

18 

16 
16 
15 

10 
8 

8 

6 
5 

3 
1 

1 

1 

1 

1 

119 
2 

2,719 
374 

1,964 
378 

3 

495 

38.3 
lO.O 

22.6 

16.8 
-0.9 

52.3 

-2.3 
5.3 
5.2 

3.6 

269.2 

o.o 
-10.5 
10.3 

19.0 
33.3 

5.6 

5.9 

128.6 
6.7 

-34.8 
-44.4 

300.0 

-11.1 
500.0 

0.0 
-25.0 

o.o 
o.o 
o.o 
o.o 
o.o 

105.2 

o.o 

30.6 
7.2 

42.2 
8.3 

0.0 

991 

1,356 
1,521 

1,662 
1,787 

1,894 

1,993 
2,078 
2,157 

2,218 

2,276 
2,324 

2,358 

2,392 
2,424 

2,449 

2,469 

2,488 

2,506 
2,522 

2,538 

2,553 
2,563 
2,571 

2,579 

2,585 

2,590 

2,593 
2,594 

2,595 

2,596 
2,597 

2,598 

2,717 

2,719 

loo.o 
13.8 

72.2 
13.9 

o.i 

36.4 
13.4 
6.1 

5.2 

4.6 
3.9 

3.6 
3.1 
2.9 

2.2 
2.1 

1.8 

1.3 

1.3 
1.2 

0.9 

0.7 
0.7 

0.7 

0.6 

0.6 
0.6 

0.4 
0.3 

0.3 
0.2 

0.2 
O.l 

o.o 
o.o 
o.o 
o.o 
o.o 

4.4 

o.l 

36.4 
49.9 
55.9 

61.1 
65.7 
69.7 
73.3 
76.4 

79.3 

81.6 
83.7 

85.5 
86.7 
88.0 
89.2 

90.1 
90.8 

91.5 

92.2 
92.8 

93.3 

93.9 

94.3 
94.6 
94.9 

95.1 

95.3 
95.4 

95.4 

95.4 

95.5 

95.5 
95.5 

99.9 

lOO.O 

NA = Not Applicable 
Source: Dataquest (Decemt>er 1992 Estimates) 

SCEU-SVC-DP-9214 ©1992 Dataquest Europe LimiteIJ December 31,1992 
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Table 9 
Preliminary 1992 European MOS Digital Logic IC Rankings 

1991 
Rank 

1 

6 

7 

2 

5 

4 

8 

11 

10 

3 

12 

9 

16 

13 

19 

18 

15 

17 

14 

20 

22 

21 

23 

24 

26 

25 

27 

-

30 

31 

28 

32 

33 

-

38 

29 

-

36 

37 

1992 
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 

34 

35 

36 

37 

38 

39 

Change 
in 

Rank 

0 

4 

4 

-2 

0 

-2 

1 

3 

1 

-7 

1 

-3 

3 

-1 

4 

2 

-2 

-1 

-5 

0 

1 

-1 

0 

0 

1 

-1 

0 

NA 

1 

1 

-3 

0 

0 

NA 

3 

-7 

NA 

-2 

-2 

> 

Ranked Companies 

Philips 

Motorola 

Texas Instruments 

Siemens 

LSI Logic 

GEC Plessey Semiconductors 

SGS-Thomson Microelectronics 

AMD 

National 

ITT 

VLSI Technology 

Toshiba 

NEC 

AT&T 

Fujitsu 

Matra-MHS 

Harris 

European Silicon Structures 

Austria Mikro Systeme 

ABB-HAFO 

Hewlett-Packard 

Mietec 

Hitachi 

Cypress 

Oki 

Ericsson 

IDT 

Micronas 

Intel 

Mitsubishi 

TCS 

Eurosil 

Seiko Epson 

Dialog Semiconductor 

Sony 

Telefunken 

Mitel 

Sanyo 

Sharp 

1991 
Sales 
($M) 

171 

95 

88 

133 

98 

104 

71 

64 

65 

124 

55 

66 

32 

36 

22 

27 

33 

27 

33 

21 

19 

21 

19 

18 

14 

16 

10 

0 

9 

9 

10 

8 

6 

0 

2 

10 

0 

2 

2 

1992 
Sales 
($M) 

202 

133 

133 

128 

107 

103 

79 

75 

66 

63 

59 

57 

33 

32 

32 

30 

28 

26 

25 

22 

22 

21 

19 

17 

17 

15 

11 

10 

9 

9 

9 

8 

8 

5 

4 

3 

2 

2 

2 

1991-92 
Annual 
Growth 

(%) 
18.1 

40.0 

51.1 

-3.8 

9.2 

-1.0 

11.3 

17.2 

1.5 

-49.2 

7.3 

-13.6 

3.1 

-11.1 

45.5 

11.1 

-15.2 

-3.7 

-24.2 

4.8 

15.8 

0.0 

0.0 

-5.6 

21.4 

-6.3 

10.0 

NA 

0.0 

0.0 

-10.0 

0.0 

33.3 

NA 

100.0 

-70.0 

NA 

0.0 

0.0 

1992 
Cum. 
Sum 
($M) 

202 

335 

468 

596 

703 

806 

885 

960 

1,026 

1,089 

1,148 

1,205 

1,238 

1,270 

1,302 

1,332 

1,360 

1,386 

1,411 

1,433 

1,455 

1,476 

1,495 

1,512 

1,529 

1,544 

1,555 

1,565 

1,574 

1,583 

1,592 

1,600 

1,608 

1,613 

1,617 

1,620 

1,622 

1,624 

1,626 

1992 
Market 

Share 
(%) 

11.7 

in 
7.7 

7A 

6.2 

5.9 

4.6 

4.3 

3.8 

3.6 

3.4 

3.3 

1.9 

1.8 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.3 

1.2 

1.1 

1.0 

1.0 

0.9 

0.6 

0.6 

0.5 

0.5 

0.5 

0.5 

0.5 

0.3 

0.2 

0.2 

0.1 

0.1 

0.1 

1992 
Cum. 
Sum 

(%) 

11.7 

193 

27.0 

34.4 

40.6 

46.5 

51.1 

55.4 

59.2 

62.8 

66.2 

69.5 

71.4 

73.3 

75.1 

76.9 

78.5 

800 

81.4 

82.7 

840 

85.2 

86.3 

87.2 

88.2 

89.1 

89.7 

90.3 

90.8 

91.3 

91.9 

92.3 

92.8 

93.1 

93.3 

93.5 

93.6 

93.7 

93.8 

(Continued) 

December 31 ,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9214 
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Table 9 (Continued) 
Preliminary 1992 European MOS Digital Logic IC Rankings 

Change 
1991 1992 in 
Rank Rank Rank Ranked Companies 

1991 
Sales 
($M) 

1992 
Sales 
($M) 

1991-92 
Annual 
Growth 

(%) 

1992 
Cum. 
Sum 
($M) 

1992 
Market 

Share 
(%) 

1992 
Cum. 
Sum 

(%) 

39 

40 

34 

35 

40 

41 

42 

-

-1 

-1 

-8 

NA 

Allegro Microsystems 

Rohm 

Samsung 

STC 

other North American Comparues 

Other Japanese Companies 

Other ROW Companies 

Total All Companies 

Total European Comparues 

Total North .American Companies 

Total Japanese Companies 

Total R O W Companies 

1 

1 

5 

4 

86 

2 

3 

1,642 

656 

801 

177 

8 

1 

1 

1 

0 

98 

3 

3 

1,733 

686 

856 

187 

4 

0.0 

0.0 

-80.0 

-100.0 

14.0 

50.0 

0.0 

5.5 

4.6 

6.9 

5.6 

-50.0 

1,627 

1,628 

1,629 

1,629 

1,727 

1,730 

1,733 

100.0 

39.6 

49.4 

10.8 

0.2 

0.1 

0.1 

0.1 

0.0 

5.7 

0.2 

0.2 

93.9 

93.9 

94.0 

94.0 

99.7 

99.8 

100.0 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 
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Table 10 (Continued) 
Preliminary 1992 European Analog IC Ranl<ings 

Change 
1991 1992 in 
Rank Rank Rank Ranked Companies 

1991 
Sales 
($M) 

1992 
Sales 
($M) 

1991-92 
.Annual 
Growth 

(%) 

1992 
Cum. 
Sum 
($M) 

1992 
Market 

Share 
(%) 

1992 
Cum. 
Sum 

(%) 

38 

35 

40 -2 Honeywell 

- NA STC 

Other European Companies 

Other North .American Companies 

Other Japanese Companies 

Other ROW Companies 

Total All Companies 

Total European Companies 

Total North American Companies 

Total Japanese Companies 

Total ROW Companies 

1 

5 

7 

188 

4 

13 

2,362 

1,236 

985 

124 

17 

1 

o 

8 

180 

5 

14 

2,420 

1,276 

1,007 

121 

16 

o.o 
-lOO.O 

14.3 

-4.3 

25.0 

in 

2.5 

3.2 

2.2 

-2.4 

-5.9 

2,213 

2,213 

2,221 

2A01 

2,406 

2,420 

lOO.O 

52.7 

41.6 

5.0 

0.7 

0.0 

o.o 

0.3 

7.4 

0.2 

0.6 

91.4 

91.4 

91.8 

99.2 

99.4 

100.0 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9214 ©1992 Dataquest Europe Limited December 31,1992 
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Table 11 
Preliminary 1992 European Discrete Semiconductor Rankings 

1991 
Rank 

1 

3 

4 

2 

5 

6 

10 

7 

11 

9 

8 

12 

15 

13 

-

14 

17 

18 

16 

19 

22 

21 

20 

23 

28 

24 

26 

25 

29 

30 

31 

-

32 

33 

17 

-

35 

34 

36 

1992 
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 

34 

35 

36 

37 

-

-

Change 
in 

Rank 

o 
1 

1 

-2 

o 
o 
3 

-1 

2 

-1 

-3 

o 
2 

-1 

NA 

-2 

o 
o 

-3 

-1 

1 

-1 

-3 

-1 

3 

-2 

-1 

-3 

o 
o 
o 

NA 

-1 

-1 

-8 

NA 

-2 

NA 

NA 

Ranked Companies 

Philips 

Motorola 

SGS-Thomson Microelectronics 

Siemens 

International Rectifier 

Eupec 

Toshiba 

Semikron 

General Instrument 

ITT 

Telefunken 

ABB-DCYS 

Harris 

Powerex 

Westcode 

GEC Plessey Semiconductors 

Fujitsu 

Mitsubishi 

NEC 

SiUconix 

Texas Instruments 

Fagor Electrot^cnica 

TAG 

Rohm 

Hitachi 

Zetex 

Hewlett-Packard 

Matsushita 

National 

Samsung 

ABB-HAFO 

AT&T 

Allegro Microsystems 

Sanyo 

Unitrode 

Raytheon 

Sony 

STC 

TCS 

1991 
Sales 
($M) 

340 

195 

189 

200 

76 

73 

58 

67 

55 

60 

62 

47 

27 

37 

o 
28 

23 

23 

24 

23 

20 

20 

21 

14 

8 

13 

10 

11 

6 

6 

4 

o 
3 

3 

10 

o 
1 

2 

1 

1992 
Sales 
($M) 

331 

204 

201 

160 

82 

68 

68 

63 

59 

50 

44 

43 

36 

35 

35 

30 

25 

25 

25 

22 

20 

18 

18 

17 

13 

13 

10 

8 

7 

5 

4 

4 

3 

3 

3 

1 

1 

o 
o 

1991-92 
Armual 
Growth 

(%) 

-2.6 

4.6 

6.3 

-20.0 

7.9 

-6.8 

17.2 

-6.0 

7.3 

-16.7 

-29.0 

-8.5 

33.3 

-5.4 

NA 

7.1 

8.7 

8.7 

4.2 

-4.3 

o.o 
-lO.O 

-14.3 

21.4 

62.5 

o.o 
o.o 

-27.3 

167 

-16.7 

o.o 
NA 

o.o 
o.o 

-70.0 

NA 

o.o 
-loo.o 
-lOO.O 

1992 
Cum. 
Sum 
<$M) 

331 

535 

736 

896 

978 

1,046 

1,114 

1,177 

1,236 

1,286 

1,330 

1,373 

1,409 

1,444 

1,479 

1,509 

1,534 

1,559 

1,584 

1,606 

1,626 

1,644 

1,662 

1,679 

1,692 

1,705 

1,715 

1,723 

1,730 

1,735 

1,739 

1,743 

1,746 

1,749 

1,752 

1,753 

1,754 

1,754 

1,754 

1992 
Market 

Share 
(%) 

18.0 

11.1 

10.9 

8.7 

4.5 

3.7 

3.7 

3.4 

3.2 

2 7 

2.4 

2.3 

2.0 

1.9 

1.9 

1.6 

1.4 

1.4 

1.4 

1.2 

1.1 

l.O 

l.O 

0.9 

0.7 

0.7 

0.5 

0.4 

0.4 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

O.l 

O.l 

o.o 
o.o 

1992 
Cum. 
Sum 

(%) 

18.0 

29.1 

40.1 

48.8 

53.3 

57.0 

60.7 

64.1 

67.3 

70.0 

72.4 

74.8 

76.7 

78.6 

80.6 

82.2 

83.6 

84.9 

86.3 

87.5 

88.6 

89.5 

90.5 

91.4 

92.2 

92.9 

93.4 

93.8 

94.2 

94.5 

94.7 

94.9 

95.1 

95.3 

95.4 

955 

95.5 

95.5 

95.5 

(Continued) 
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Table 11 (Continued) 
Preliminary 1992 European Discrete Semiconductor Rankings 

Change 
1991 1992 in 
Rank Rank Rank Ranked Companies 

1991 
Sales 
($M) 

1992 
Sales 
($M) 

1991-92 
Annual 
Growth 

(%) 

1992 
Cum. 
Stun 
($M) 

1992 
Market 

Share 
(%) 

1992 
Cum. 
Sum 

(%) 

Other European Companies 

other North American Companies 

Other Japanese Companies 

Other ROW Companies 

Total All Companies 

Total European Companies 

Total North American Companies 

Total Japanese Companies 

30 

13 

23 

2 

1,828 

1,097 

535 

188 

35 

20 

26 

1 

1,836 

1,063 

556 

211 

16.7 

53.8 

13.0 

-50.0 

0.4 

-3.1 

3.9 

12.2 

1,789 

1,809 

1,835 

1,836 

lOO.O 

57.9 

30.3 

11.5 

1.9 

1.1 

1.4 

O.l 

97.4 

98.5 

99.9 

lOO.O 

Total ROW Companies -25.0 0.3 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9214 ©1992 Dataquest Europe Limited December 31 ,1992 
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Table 12 
Preliminary 1992 European Optoelectronics Semiconductor Rankings 

Change 
1991 
Rank 

1 
3 
2 

4 
7 

6 

8 
9 

10 
11 
13 
12 

14 

15 

16 
17 

18 

19 

20 

21 
22 

5 

1992 
Rank 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 

13 
14 

15 
16 
17 
18 
19 
20 

21 

-

i n 
Rank 

o 
1 

-1 

o 
2 

o 
1 

1 

1 

1 

2 

o 
1 

1 
1 

1 

1 

1 

1 

1 
1 

NA 

Ranked Companii 

Siemens 

Hewlett-Packard 
Telefunken 

Toshiba 

AT&T 
Honeywell 

TCS 

Sharp 

Texas Instruments 

ABB-HAFO 

Fujitsu 

Matsushita 

NEC 

Hitachi 

Motorola 
Harris 

Sanyo 

Mitsubishi 

Oki 

Rohm 
2^tex 

Philips 

1991 
Sales 
($M) 

136 

61 
65 
30 
17 
20 

15 
13 
11 
7 
6 
7 
6 
5 
4 
3 

3 

1 

1 

1 
1 

29 

7 
28 

8 

485 
260 
144 

73 

8 

1992 
Sales 
($M) 

133 

59 
57 

30 

26 
22 

18 

15 

8 
7 

7 
6 
6 
5 
4 
3 

3 
1 

1 

1 

' 1 

o 
8 

32 
8 

461 

224 

154 

75 

8 

1991-92 
Annual 
Growth 

(%) 

-2.2 
-3.3 

-12.3 

o.o 
52.9 

lO.O 
20.0 

15.4 

-27.3 

o.o 
16.7 

-14.3 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

-loo.o 

14.3 

14.3 

o.o 
-4.9 

-13.8 

6.9 
2.7 

o.o 

1992 
Cum. 
Sum 
($M) 

133 
192 

249 

279 

305 
327 

345 

360 

368 
375 

382 

388 

394 

399 

403 

406 

409 

410 

411 

412 

413 

413 

421 

453 

461 

lOO.O 

48.6 

33.4 

16.3 
1.7 

1992 
Market 

Share 
(%) 

28.9 

12.8 

12.4 

6.5 
5.6 

4.8 
3.9 

3.3 
1.7 

1.5 

1.5 
1.3 

1.3 

1.1 
0.9 

0.7 
0.7 

0.2 

0.2 
0.2 

0.2 

o.o 
1.7 
6.9 

1.7 

1992 
Cum. 
Sum 

(%) 

28.9 

41.6 
54.0 

60.5 
66.2 

70.9 

74.8 
78.1 

79.8 

81.3 

82.9 
84.2 

85.5 

86.6 
87.4 

88.1 
88.7 

88.9 

89.2 

89.4 

89.6 

89.6 

91.3 
98.3 

100.0 

Other European Companies 
other North American Companies 
other R O W Companies 

Total All Companies 

Total European Companies 

Total North American Companies 

Total Japanese Companies 

Total ROW Companies 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 
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Pricing Analysis 

European Pricing Update 
Price changes are nominal or nonexistent for most 
products, but the antidumping action is beginning 
to affect memory prices. The growth in PC-related 
consumption is extending lead times for some 
products, with the automotive sector also contribu
ting to the increase in demand. Flash memory is in 
very short supply, due to increasing demand and 
low production capacity. 
By Mike Glennon and Adrian Walker Page 2 

Market Analysis 

state of tite Industry 
The SIA flash European book-to-bill ratio for Nov-
ember was 1.12, improving on October's revised 
1.09. The 12-month moving-average billings 
growth continues its climb unabated, reaching 
11.8 percent for November. Billings have been over 
the $1 bilUon mark for two successive months 
now, and this should continue follovm\g the high 
level of bookings. 
By Mike Glennon Page 4 

Tite 1991 Data You Missed 
AS we near the end of 1992 we are taking the 
opportunity to ship you a compendium of data 
that time has not permitted us to present to you in 
the way we would normally intend. The material 
includes the following. 

European MOS Memory Maricet Stare Rankings 
This report presents the final 1991 MOS memory 
market share rankings. Dataquest produces MOS 
memory market share estimates for DRAMs, 
SRAMS, EPROMs, other nonvolatile memories and 
Speciality MOS memory. The category "other non-
volatile memory" includes flash, EEPROM, and 
mask ROM. The "speciality MOS memory" cate
gory includes other memory products not included 
above, such as cache-tag RAM, FIFOs, LIFOs, 
CAM and ferroelectric memory. 
By Jim Eastlake Page 7 

European Companies' Capital and R&D Expenditure 
Dataquest prepares estimates of annual 
semiconductor-related investment in research and 
development, and capital projects by company. In 
order to do this we use data from companies' 
annual reports, monitor major capital and R&D 
projects, and conduct a survey among companies. 
Here we present the results of the European com
pany analysis for 1991, with a projection for 1992. 
By Jim Eastlake Page 15 

Major Users' Semiconductor Spending in 1992 
For the past three years Dataquest has published 
estimates of the annual semiconductor spends of 
major OEMs in Europe. This section provides the 
1992 update. We produce two sets of estimates: 
Eiuropean-headquartered companies' worldwide 
semiconductor spends, and "worldwide" com-
panics' semiconductor spends in Europe. 
By Jim Eastlake Page 19 
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Pricing Analysis 

European Pricing Update 
Most prices are little changed, with the excep-
tion of memory, where the imposition of anti-
dumping duties is beginning to have cm effect. 
Table 1 shows Evuropean semiconductor booking 
trends for orders of 1,000 and 10,000 uiuts, and 
volvmie orders. 

Standard Logic 
Prices are relatively stable in general-purpose 
logic, with no change since last month. There is 
the possibility of some price rises, but tihis is 
due to exchange rate changes, rather than an 
attempt by suppliers to take advantage of the 
shortage of smaU-outline (SO) parts. Conflicting 
reports about when the shortage of parts will 
come to an end give an earliest date of next 
March, and a latest date of the end of 1993. 
PDIP peurts are stiU available, but demand is for 
SO packaged parts. 

Analog 
The market for regulators is improving, with 
demand increasing mainly in the automotive 
sector. Prices are unchanged, but lead times have 
extended a Uttle. The range is still four to eight 
weeks, but quoted delivery times are nearer 
eight weeks for some suppliers. 

Microcomponents 
The demand across the market varies with 
device. The efforts of Advanced Micro Devices 
(AMD) to introduce a 486 product have met 
with a blow, following the loss of the microcode 
Utigation. This has delayed the introduction of 
its 486 by six months, and gives Intel a bigger 
breathing space for its 486, thus reducing press
ure on Intel to lower prices. In the meantime, 
the 386 market is healthy, with long lead times 
for 386SX and DX at the higher clock speeds. 

There is little change in demand or prices for 
MIPS processors, but demand for Motorola's 
68040 is still good, coming from PC products. 

Memory 
DRAM 
The changes forecast in last month's pridng 
update for Europe are now present in the 

marketplace. The expected firming of prices 
seems evident across both IM and 4M densi
ties, as suppliers come to terms with the 
increased activity levels in the market, brought 
about by the US and EC rulings on antidtunp-
ing issues, and the greater-than-forecast 
demand surge from the PC and worlcstation 
segments. 

There are definite signs of lengthening lead 
times on many 4M DRAM products, as sup
pliers' capacity is booked up. The 60ns devices 
are shov^dng ttie longest lead times—up to 
14 weelcs for 4M. 

The forecast activity level for the first quarter 
of 1993 shows a degree of uncertainty. Any 
EC aimouncements due in January and Febru
ary are sure to affect the supply and demand 
situation. The key variable will be the level of 
activity in the PC segment. Since the final 
quarter of any year usually yields the highest 
]?C shipments, the first quarter will be a key 
outiook indicator for the forecast "recovery" of 
the electronics market in 1993. 

VRAM prices seem firm, with some lead times 
lengthening. 

Flash 
Supply problems in the flash market are now 
very evident, and this is resulting in very long 
lead times for both the IM and 2M devices. 
Adding to the deUvery issues is the increased 
take-up of flash within different applications: 
for example, in computers for BIOS memory; 
and in networking for board-level 
programming. 

The longer-term outiook is one of overdemand, 
as end-user demand increases and new and 
established suppliers attempt to rationalize and 
ramp up their production lines. 

EPROM 
There are some signs of an increase in prices 
for the 2M EPROM. Delivery and demand 
issues are involved in the price rises being 
seen. 

SRAM 
SRAM products tracked by Dataquest are 
showing little change, with only a slight 
downward trend in IM density, as competition 
and the nvimber of tisers increases. In other 

December 25,1992 ®1992 Dataquest Europe Limited SCEU-SVC-DP-9213 
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Table 1 
European Semiconductor Pricing December 1992 
All Prices in US Dollars (including import duty where relevant) 

Product 
Standard Logic 

74AC244 
74F244 

Analog 
78L05 
IMSG171D 35-MHz Video DAC 

Microcomponents 
80386SX-20 
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-60 
128x8-80 VRAM 

Flash 
lM-17 (128Kx8) 
2M-17 (256Kx8) 

UV EPROM 
2M-17 (256Kx8) 

SRAM 
256K-70 (32BCx8) 
256K-25 (64Kx4) 
lM-70 (128Kx8) 

Package 

PDIP 
PDIP 

T092 

PQFP 
CPGA 
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 
5K 

Volume 
Price 

0.37 
0.21 

0.14 
3.05 

45.00 
94.00 

350.00 
370.00 
80.00 

3.30 
10.30 
13.25 
12.75 
92.00 
26.50 
6.95 

5.85 
13.50 

4.30 

3.00 
4.50 
8.00 

lOK Adder 
(%) 

10% 
10% 

10% 
15% 

o% 
o% 

-5% 
-5% 
-5% 

5% 
5% 
5% 
5% 

o% 
5% 
5% 

o% 
o% 

10% 

5% 
5% 

-5% 

IK Adder 
(%) 

15% 
15% 

20% 
25% 

5% 
10% 
5% 

10% 
15% 

15% 
15% 
15% 
15% 
5% 

10% 
15% 

10% 
30% 

20% 

15% 
10% 
15% 

Lead Time 
(Weeks) 

4-12 
4-12 

4-8 
8-12 

10-16 
10-16 
8-12 
4-6 

4-10 

2-6 
6-8 

10-12 
10-12 
8-14 
8-10 
4-6 

4-8 
12-16 

8-12 

2-4 
6-8 
4-6 

Source: Dataquest (Etecember 1992 Estimates) 

worldv^de regions there are signs of delivery 
tightening on 256K SRAM. This could produce 
a Icnock-on effect, increasing lead times from 
the normal two to four weeks. Longer lead 
times are already indicated for TSOP devices 
due to imbalances between capacity and 
demand, and this may change as supply 
ramps up. 

Current Exchange Rates 
1 US dollar = 

0.646 UK pounds 
1.571 deutsche marks 
5.359 French francs 
0.802 ECU 

By Mike Glennon 
Adrian Walker 
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Market Analysis 

State of the Industry 
The SIA flash three-month average boolcings for 
the month of November were $1,229.0 million; 
this is the third consecutive month where book
ings were over $1 billion, and is a 10.7 percent 
increase over last month's restated $1,110 mil
lion. Actual billings for November also grew by 
7.2 percent over c5ctober, reaching $1,095.8 mil-
Uon. The three-month average book-to-bill ratio 
for November stays at October's previous level 
of 1.12, but the minor changes in the bookings 
and billings figures for October have reduced 
that month's book-to-biU ratio to 1.09. Figure 1 
shows the book-to-bill ratio for the past 13 
months, and the three-month average bookings 
and three-month average billings for the semi
conductor market in Europe. 

November's biUings represent a 33 percent 
increase over November the previous year, and 
continue to outperform all but the most optimis
tic predictions. Bookings growth exceeds even 
this, with November's three-month average data 
growing by 53 percent over the same month the 
previous year. 

The PC's insatiable demand for semiconductors 
is still growing, and semiconductor demand will 
continue into 1993, as the momentum built up 
in bookings converts to actual biUings. This is 
clear from the 12-month moving-average growth 
for bookings and billings, shown in Figure 2. 
From this it can be seen that 12-month average 
bookings act as a good leading indicator for 
future billings, and as the booldngs trend con
tinues upwards, there are no signs of a slowing 
of growtii for billings for the next few months at 
least. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly bilUngs and three-month average 
bookings figiues for Europe. The model calcu
lates trend and seasonal variations, and uses 
these, together with monthly weighting factors, 
to forecast futvure billings and three-month aver
age bookings figures. These figures represent an 
"average" year. V\nien the actual figures are 
compared with the forecast figures, an early 
indication of whether the year will be above or 
below average can be seen. The forecast and 
actual figtures are compared, and this ratio is 
averaged over 12 months to show underlying 
trends. See Figures 3, 4 and 5. 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 

Note: Last two months are preliminary 
Source: WSTS, SIA 
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Figure 2 

European Total Semiconductor Bookings and Billings Growth 

(12-Month Average) 

40% 

30% 

20% 

10% 

0% 

12-Month Moving-Average Growth (%) 

—*— Eur. Actual Bill 

— " Eur. 3M Avg. Book 

r 1 I I I - K - ^ ' [ ' I I I - K -
Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct 

I 89 I 90 I 91 I 92 

Source: WSTS, SLA, Dataquest (December 1992) 

Figure 3 
European Total Three-Month Average Bookings 

1,400.0 
Revenue (Millions of Dollars) Accuracy 

1,200.0 -

130% 

-X 

D J F M A M J J A S O N D J F M A M J J A S O N D 
l90l 91 I 92 I 

125% 

i 120% 

115% 

i i io% 

105% 

100% 

95% 

90% 

85% 

80% 

Note: Last two months are preliminary. 
Source: WSTS, SIA, Dataquest (December 1992) 
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Figure 4 
European Total Semiconductor Actual Monthly Billings 

i,4oao 
Revenue (Millions of Dollars) Accuracy 

D J F M A M J J A S O N D J F M A M J J A S O N D 
l90l 91 I 92 I 

Note: Last two months are preUminary. 
Source: WSTS, SIA, Dataquest (December 1992) 

Figure 5 
European Total Semiconductor Three-Month Average Book-to-Bill Ratio 

Ratio Accuracy 

Note: Last two months are preliminary. 
Source: WSTS, SLA, Dataquest (December 1992) 
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Bookings continue to exceed the model predic-
tions, as shown in Figiure 3, with a 6 percent 
difference now appearing between forecast and 
actual data. The model suggests three-month 
average booldngs should be rising, and in fact 
they are, but this is a continuation of a trend 
which began in June. Looking forward into 1993, 
average bookings should continue their rise tmtil 
April. If the actual data follow the model, and 
bookings rise from their already heady heights, 
1993 shovdd be a bumper year. 

The build-up of bookings pressture is forcing its 
way into billings, and the actual billings data 
are now exceeding the forecast data on a 
12-month average basis, as can be seen in 
Figure 4. With bookings growth for the year to 
date at 17 percent, compared with 12 percent for 
billings, there is already a 5 percentage point 
bonus added to next year, if all the excess book
ings convert to billings. Some bookings will be 
cancelled no doubt, but a significant percentage 
should convert to billings. 

The high growth in bookings has obviously had 
a significant effect on the book-to-bill ratio, and 
this has stayed above one since AprU. The 
model suggests this should have fallen below 
one in August, and should stay there imtil 
January 1993; thus the btdld-up of booking 
pressure, which will be released as billings dur
ing 1993. 

Dataquest Perspective 
Three weak years have not prepared suppliers 
for the sudden rise in semiconductor demand, 
and consequentiy lead times for many products 
are increasing significantiy. This is allowing sup
pliers to maintain prices and improve the utiliz
ation of their manufacturing facilities. Some sup
pliers have been using the slowdown in activity 
to rationalize older plants and focus their manu
facturing in more cost-effective, modem plants. 
As a restdt, they are better equipped to cope 
with the increase in demand, witti lower-cost 
manufacttuing. 

In addition to the sudden increase in demand, 
political activity has reduced capacity by pricing 
some suppliers out of the market, and further 
squeezing supply. In memory in particular, anti-
diunping action has electrified the remaining 
suppliers, and administered electric-shock treat
ment to the Korean manufacturers. It is interest
ing to note Japanese manufactvurers have now 

annotmced increased capacity in response to the 
growing demand and tightening of supply. This 
will aUow greater growth in the market, and 
ensure a good recovery to the market in Europe. 

The prospect of recovery raises the key question: 
can the growth continue? An improvement in 
conditions is heavily reliant on only one or two 
products. This may stimulate sales of other 
equipment, or the market could suddenly col
lapse in the same manner as it boomed. Con
sumer markets are still depressed, and the spec
tre of recession is stalking the economies of 
countries which have so far escaped the worst 
effects of a general downturn in market demand. 
At the same time, while capacity has been 
reduced, and lead times are lengthening, there is 
still considerable latent, imused capacity avail
able, which could be turned on to meet a 
longer-term increase in demand, should this 
appear. 

By Mike Glennon 

European MOS Memory Market Share 
Rankings 

The Rankings—Total MOS Memory 
The year 1991 marked a watershed for Samsung. 
It rose above Siemens and Toshiba to become 
Europe's leading suppUer of memories by grow
ing its business by some 22.8 percent, as Table 2 
indicates (see the end of this article). The com
pany's success was built on exceptionally strong 
DRAM sales, while its SRAM business declined 
slightiy. Among the other top five, Siemens', 
Toshiba's and Texas Instruments' sales all 
declined, and NEC's sales were flat. The overall 
performance of these four vendors again reflec
ted their DRAM business. Samsung clearly 
gained share from its four rivals through a 
strong presence ki the DRAM memory module 
business, and an aggressive pricing policy. 

mS DRAM 
Siemens retained top spot in the European 
DRAM market in 1991, as Table 3 shows, 
though its sales declined by 5.9 percent. 
This table also shows Samsung's impressive 
25.5 percent growth in DRAMs. Elsewhere, 
Mitsubishi adhieved a growth rate of 58.3 per
cent through success in worlcstation appli
cations, and good DRAM module business. 
However, Old's 129.2 percent growth came 
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about through Dataquest's restatement of the 
company's European business, after discovering 
new European sales channels. 

MOS SRAM 
Hitachi takes credit for growing both its 
DRAM and SRAM businesses well above the 
market average in 1991. The company was 
particularly successful in SRAM, where it rose 
two places in the rankings to become Evirope's 
leading vendor. Table 4 shows that Hitachi 
surpassed NEC and Toshiba, growing its busi-
ness by some 14.6 percent to $47 million. The 
Other notable performance in SRAM came 
from Motorola. The company's line of very 
high-speed SRAMs sold particularly well in 
1991, establishing their presence in Europe. 
Elsewhere in the rankings most companies in 
the top saw their sales decline in 1991. 

MOS EPROM 
Price wars marred the EPROM market in 1991. 
It was also the year that Intel's focus moved 
more towards flash memory as its primary 
nonvolatile offering. Bearing these factors in 
mind, the ranking given in Table 5 shows a 
struggle for market share, and realignment 
occurring at a time when business was weak. 
Most companies showed either flat or declin-
ing sales. Of the leading players, only AMD 
showed growth, increasing sales by 14 percent. 
While this enabled AMD to svupass Intel, it 
could not catch SGS-Thomson. SGS-Thomson 
retained first place with sales of $74 million, a 
decline of 7.5 percent over 1990. 

Other Nonvolatile Memory 
Among the EEPROM, flash and mask ROM 
vendors fortunes differed greatly in 1991. 
Table 5 shows SGS-Thomson passing Toshiba 
to become Europe's leading vendor, growing 
its business by some 26.1 percent. However, 
Intel achieved exceptional growth in flash 
EPROM sales which, if repeated in 1992, will 
put SGS-Thomson's position under pressure. 
SGS-Thomson and Intel's success came at the 
expense of Toshiba, which slipped down 
slightly in the rankings as its sales declined 
by 16.7 percent. 

Speciality MOS Memory 
Speciality MOS memory includes memory 
products which do not fit into the other 
defined categories. These products include 
content-addressable memory (CAM), cache-tag 

RAM, FIFOs and LIFOs. IDT retained Europe's 
top spot in 1991 by growing its business by 
30 percent with sales of $13 million, as 
Table 7 shows. Its nearest challenger SGS-
Thomson sold $8 million worth of products, a 
decline of 20 percent over 1990. Cypress and 
AMD both grew their businesses fliough the 
absolute numbers were small. 

Dataquest Perspective 
The Eiuropean MOS memory market grew by 
only 3.9 percent in dollars in 1991. The overall 
ranldngs were very much determined by the 
leading DRAM players. It was Samsung that 
came from among them to lead the field for the 
first time. The company has come a long way in 
a short time, and it must now concentrate on 
broadening its European portfolio of products to 
provide a stable base for the future. With the 
notable exception of Mitsubishi, the other 
DRAM vendors had another tough year, but 
1992 looks like being brighter for everyone. 

Dataquest would point to 1991 as a notable year 
for three other companies. Firstly, for Siemens, 
1991 was sometjiing of a peak, as the IM DRAM 
market passed its maximum unit shipments. 
Because the company has a limited offering in 
4M DRAM we must expect it to lose share in 
the memory market in the short term. 

Next, regarding Intel: its more than six-times 
growth in flash memory sales (in the "other 
nonvolatile" category) marks the beginning of 
what promises to be a very important new prod
uct/technology area for the semiconductor mar
ket. By the end of 1992, this had become a key 
component in GSM mobile telephone handsets— 
made the more so by shortages—^but flash mem
ory is now designed into PCs for BIOS and to 
several other high-growth applications. 

Finally, Motorola: while the company's DRAM 
business declined by 22 percent in 1991, it star
ted to show its capabilities in SRAM, where it 
achieved sales of $26 million. The company has 
now become a signatory to the Japanese DRAM 
reference price agreement, which means it will 
now be able to offer 4M DRAM in Europe. 
Increasing SRAM capability combined with 4M 
DRAM will Lmdoubtedly increase Motorola's 
competitive position in Europe in the future. 

By Jim Eastlake 

December 25,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9213 



en 
o 
m 
cz 

o 
I 

CJ 
• D 

5? 

n 
" -Z 
O o 
0> 

a* 

f 
I 
5§ 

n o 
h§ 

H H 
5̂  a 3" ST ST pT ST 

t . I.—• Cl . I—. (-^ 

^ 

I 

? S" O *T3 
tn 

I 
I 

N ) O l 0 0 

p \o — o !^ 
00 VI 

O O 

I -" 0 \ 
M O 

t--
K) 
*o 

h J 
0 0 
0 0 

0 \ 0 0 
t>J O 
>-' W 

l u 

»—» V I 
N ) VO 
VO OJ 

u 
io 

^ 
k) 

1 1 
O l O ON 
•-> O N V J 

P^ 
VI b 

I - * 

w 
O l 

ro 
VO 
N ) 

W 
VJ 
VJ 

l-J 
VO 
bv 

h-l l l ^ 
4^ rf^ 

O VO 
O 0 0 

b b\ 

K> N ) 
O l V ] Ov 

r o isj i - j M 
W 0 0 OJ O 

t O t O l — i ) - > h - > t — t h O l — i H - * l - > h-> 
K J l - ' 0 0 V O C J v O l i t ^ i t s > V | K ) 0 0 O > - ' v o c y > v i o i * . N j i - i o j 

O v W W W h J h O t O M h J I O r O K } 

w o \ i - » o v o o o v i a i O i i » ^ w K > 
N > N ) i - ' i - ' i - > t - » i - > i - » t - ' t - ' i - ' 
t - J O \ D O O V | O S 0 1 * > . W t v J l - ' O V 0 0 0 V ] 0 N 0 1 * . W K 3 I - » 

^ vb ? ? ? ? z 
> 

lo rfi. o KJ v D O t t ^ O C i J O I O l - ' l ^ l - ' O O H - ' l ^ r v J 

«̂  I §• I" g. "̂  i | ^^ ^1 | | I I a § ̂  i I I ^ ffi. 
• s ^ 
Ul 

§ 
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Table 3 
European Semiconductor Market Share Rankings-
(Miliions of Dollars) 

-MOS DRAM 

1990 
Rank 

1 

2 

3 

4 

5 

6 

11 

12 

7 

8 

10 

14 

15 

9 

-

13 

16 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Change 
In Rank 

0 

0 

o 
o 
0 

o 
4 

4 

-2 

-2 

-1 

2 

2 

-5 

NA 

-3 

-1 

Company 

Siemens 

Samsung 

Toshiba 

Texas Instruments 

NEC 

Hitachi 

Mitsubishi 

Oki 

Motorola 

Fujitsu 

Micron Technology 

Goldstar 

Intel 

Matsushita 

Sanyo 

NMB 

Sharp 

Others North America 

Others Rest of World 

Total European 

Total Japanese 

Total North .American 

Total Rest of World 

Total All Companies 

1990 
Sales 
($M) 

238 

157 

149 

122 

110 

89 

36 

24 

61 

55 

36 

7 

5 

46 

o 
10 

4 

0 

6 

238 

523 

224 

170 

U55 

1991 
Sales 
($M) 

224 

197 

135 

127 

106 

99 

57 

55 

45 

43 

35 

32 

11 

8 

7 

5 

2 

4 

13 

224 

517 

222 

242 

1,205 

1990-91 
Growth 

(%) 

-5.9 

25.5 

-9.4 

4.1 

-3.6 

11.2 

58.3 

129.2 

. -26.2 

-21.8 

-2.8 

357.1 

120.0 

-82.6 

NA 

-50.0 

-50.0 

NA 

116.7 

-5.9 

-1.1 

-0.9 

42.4 

4.3 

1991 
Cum. Sum 

($M) 

224 

421 

556 

683 

789 

888 

945 

1,000 

1,045 

1,088 

1,123 

1,155 

1,166 

1,174 

1,181 

1,186 

1,188 

1,192 

1,205 

1991 
Share Cum. 

(%) 

18.6 

16.3 

11.2 

10.5 

8.8 

8.2 

4.7 

4.6 

3.7 

3.6 

2.9 

2.7 

0.9 

0.7 

0.6 

0.4 

0.2 

0.3 

1.1 

18.6 

42.9 

18.4 

20.1 

lOO.O 

1991 
Sum 

(%) 

18.6 

34.9 

46.1 

56.7 

65.5 

73.7 

78.4 

83.0 

86.7 

90.3 

93.2 

95.9 

96.8 

97.4 

98.0 

98.4 

98.6 

98.9 

lOO.O 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 
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Table 4 
European Semiconductor Market Share Rankings—MOS SRAM 
(Millions of Dollars) 

1990 
Rank 

3 
1 

2 

4 

11 

5 

6 
7 

8 

10 

9 

13 

14 

15 
-

17 
-

16 

22 

12 

21 

18 

23 
-

20 

19 

1991 
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 

Change 
In Rank 

2 

-1 

-1 

o 
6 

-1 

-1 

-1 

-1 

0 

-2 

1 

1 

1 

NA 

1 

NA 

-2 

3 

-8 

0 

-4 

o 
NA 

-5 
-7 

Company 

Hitachi 

NEC 

Toshiba 

Matra-MHS 

Motorola 

SGS-Thomson 

Mitsubishi 

Samsung 

Sony 

Cypress 

Fujitsu 

Micron Technology 

IDT 

Sharp 

Intel 

Harris 

Seiko Epson 

Philips Semiconductors 

National Semiconductor 

AMD 

Goldstar 

Oki 

Sanyo 

AT&T 

VLSI Technology 

GEC Plessey 

Others North America 

Others Rest of World 

Total European 

Total Japanese 

Total North Americans 

Total Rest of World 

Total All Companies 

1990 
Sales 
($M) 

41 

44 

42 

32 

14 

30 

24 
23 

23 

14 

16 

10 
8 

5 

o 
3 
0 

4 

1 

10 

1 

3 

1 

o 
2 

2 

7 

5 

68 

199 

69 

29 

365 

1991 
Sales 
($M) 

47 

46 

39 

32 

26 

23 
22 

22 

21 

13 

12 

10 
9 

8 

7 

5 

3 

3 
2 

2 

1 

1 

1 

1 

o 
o 

8 

1̂3 

58 

200 

83 

36 

377 

1990-91 
Growth 

(%) 
14.6 

4.5 
-7.1 

o.o 
85.7 

-23.3 

-8.3 

-4.3 

-8.7 

-7.1 

-25.0 

o.o 
12.5 

60.0 

NA 
66.7 

NA 

-25.0 

loo.o 
-80.0 

o.o 
-66.7 

o.o 
NA 

-loo.o 

-loo.o 

14.3 

160.0 

-14.7 

0.5 

20.3 

24.1 

3.3 

1991 
Cum. Sum 

($M) 

47 

93 

132 

164 

190 

213 

235 
257 

278 

291 

303 

313 
322 

330 

337 

342 
345 

348 

350 

352 

353 

354 

355 

356 

356 

356 

364 

377 

1991 
Share 

(%) 
12.5 

12.2 

10.3 

8.5 

6.9 

6.1 
5.8 

5.8 

5.6 

3.4 

3.2 

2.7 

2.4 

2.1 

1.9 

1.3 

0.8 

0.8 
0.5 

0.5 

0.3 

0.3 

0.3 

0.3 

o.o 
o.o 

2.1 

3.4 

15.4 

53.1 

22.0 

9.5 

lOO.O 

1991 
Cum. Stun 

(%) 
12.5 

24.7 

35.0 

43.5 

50.4 

56.5 

62.3 

68.2 

73.7 

77.1 

80.4 

83.0 

85.4 

87.5 

89.4 

90.7 

91.5 

92.3 

92.8 

93.4 

93.6 

93.9 

94.2 

94.4 

94.4 

94.4 

96.6 

lOO.O 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9213 ©1992 Dataquest Europe Limited December 25,1992 
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Table 5 
European Semiconductor IVIarket Share Rankings-
(Millions of Dollars) 

-MOB EPROIVI 

1990 1991 Change 
Rank Rank In Rank Company 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 1991 
Growth Cum. Sum 

(%) ($M) 

1991 1991 
Share Cum. Sum 

(%) (%) 

1 

3 

2 

4 

5 

6 

9 

7 

8 

12 

11 

10 

13 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

-

o 
1 

-1 

0 

0 

0 

2 

-1 

-1 

2 

o 
-2 

NA 

SGS-Thomson 

AMD 

Intel 

Texas Instruments 

Philips Semiconductors 

National Semiconductor 

Fujitsu 

Cypress 

Toshiba 

Hitachi 

Mitsubishi 

NEC 

Oki 

Others North America 

Others Rest of World 

Total European 

Total Japanese 

Total North Americans 

Total Rest of World 

Total All Companies 

80 

50 

76 

45 

17 

16 

6 

10 

7 

2 

3 

5 

1 

11 

1 

97 

24 

208 

1 

m& 

74: 

57 

55 

33 

17 

15 

7 

6 

5 

3 

3 

2 

0 

16 

o 

91 

20 

182 

o 

ws 

-7.5 

14.0 

-27.6 

-26.7 

0.0 

-6.3 

16.7 

-40.0 

-28.6 

50.0 

o.o 
-60.0 

-lOO.O 

45.5 

-lOO.O 

-6.2 

-16.7 

-12.5 

-lOO.O 

-11.2 

74 

131 

186 

219 

236 

251 

258 

264 

269 

272 

275 

277 

277 

293 

293 

25.3 

19.5 

18.8 

11.3 

5.8 

5.1 

2.4 

2.0 

1.7 

l.O 

l.O 

0.7 

o.o 

5.5 

O.o 

31.1 

6.8 

62.1 

o.o 

lOO.O 

25.3 

44.7 

63.5 

74.7 

80.5 

85.7 

88.1 

90.1 

91.8 

92.8 

93.9 

94.5 

94.5 

lOO.O 

lOO.O 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 
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Table 6 
European Semiconductor IVIarket Share Rankings-
(Millions of Dollars) 

1990 
Rank 

2 
1 

12 

5 
4 

3 
9 
7 

10 
8 
6 
-

-

-
-

13 
14 

15 

11 

1991 
Rank 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 

12 

13 
14 

15 

16 
17 

-

-

Change 
In Rank 

1 

-1 

9 
1 

-1 

-3 

2 
-1 

1 

-2 
-5 

NA 

NA 

NA 

NA 

-3 

-3 

NA 

NA 

Company 

SGS-Thomson 

Toshiba 

Intel 

Sharp 

Texas Instruments 

National Semiconductor 

NEC 

Hitachi 

Samsung 

Philips Semiconductors 

Fujitsu 

ITT 

Mitsubishi 

Rohm 

Eurosil 

Oki 
Motorola 

VLSI Technology 

GEC Plessey 

Others North America 

others Rest of World 

Total European 

Total Japanese 

Total North .American 

Total Rest of World 

Total All Companies 

-MOS Other Nonvolatile 

1990 
Sales 
($M) 

23 

24 

3 

13 

14 

14 

5 
8 
4 

8 
10 

0 
0 
0 

o 
2 
1 

1 

3 

40 

o 

34 

62 

73 
4 

173 

1991 
Sales 
($M) 

29 

20 
20 
13 

11 

10 

10 

10 
7 
6 
5 
5 
4 

3 

1 

1 

1 

o 
o 

60 

3 

36 
66 

107 

10 

219 

1990-91 
Growth 

(%) 

26.1 

-16.7 

566.7 

o.o 
-21.4 

-28.6 

lOO.O 

25.0 

75.0 

-25.0 

-50.0 

NA 

NA 

NA 

NA 

-50.0 

0.0 

-lOO.O 

-lOO.O 

50.0 

NA 

5.9 

6.5 

46.6 

150.0 

26.6 

1991 
Cum. Sum 

($M) 

29 

49 
69 

82 
93 

103 

113 

123 

130 
136 

141 

146 

150 

153 

154 

155 

156 

156 

156 

216 

219 

1991 
Share 

(%) 

13.2 

9.1 

9.1 

5.9 

5.0 

4.6 

4.6 

4.6 
3.2 

2.7 
2.3 

2.3 

1.8 

1.4 

0.5 

0.5 

0.5 

o.o 
o.o 

27.4 

1.4 

16.4 

30.1 

48.9 

4.6 

lOO.O 

1991 
Cum. Sum 

(%) 

13.2 

22.4 

31.5 

37.4 

42.5 

47.0 

51.6 

56.2 

59.4 

62.1 

64.4 

66.7 

68.5 

69.9 

70.3 

70.8 

71.2 

71.2 

71.2 

98.6 

lOO.O 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 
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Table 7 
European Semiconductor Market Share Rankings—MOS Speciality Memory 
(Millions of Dollars) 

1990 1991 Change 
Rank Rank InRank Company 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 1991 
Growth Cum. Sum 

(%) ($M) 

1991 1991 
Share Cum. Sum 

(%) (%) 

1 

2 

3 

4 

1 

2 

3 

4 

0 

0 

0 

0 

IDT 

SGS-Thomson 

Cypress 

AMD 

Others North .America 

Others Rest of World 

Total European 

Total Japanese 

Total North American 

Total Rest of World 

10 

10 

4 

1 

2 

0 

10 

o 
17 

o 

13 

8 

7 

2 

5 

0 

8 

o 
17 

0 

30.0 

-20.0 

75.0 

lOO.O 

150.0 

o.o 

-20.0 

o.o 
58.8 

o.o 

13 

21 

28 

30 

35 

35 

37.1 

22.9 

20.0 

5.7 

14.3 

o.o 

22.9 

77.1 

37.1 

60.0 

80.0 

85.7 

lOO.O 

lOO.O 

Total All Companies 27 35 29.6 lOO.O 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

December 25 ,1992 01992 Dataquest Europe Limited SCEU-SVC-DP-9213 
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European Companies' Capital and R&D 
Expenditure 

Definitions 
National accoimting practices vary greatiy. The 
itiformation a US company is required by law to 
declare in its annual report luider the headings 
of capital and R&D expenditure differ greatiy 
from, say, that required by a German or Japa-
nese company. Also, Dataquest's estimates are 
for calendar years, when many companies have 
financial years that straddle two calendar 
periods. With this in mind, Dataquest uses the 
follovving broad definitions in preparing its 
estimates: 

Table 10 gives Eioropean companies' worldvvide 
semiconductor-related researdi and development 
expenditure since 1989. The picture is somewhat 
siinilar to capital expenditure. There was a sig
nificant decrease in Etiropean companies' com-
bined R&D investment in 1991, and it was pri
marily caused by cutbacks at Philips. It is 
interesting to note that total R&D expenditure is 
consistentiy larger than capital expenditure over 
the three-year period. Europe's big spender in 
1991 was Siemens, which spent $328 million or 
26 percent of sales on R&D activities. Europe's 
big three represented 81 percent of Eturope's 
R&D outiay last year. 

By Jim Eastlake 

• Capital Expenditure: All expenditures related 
to the manufacture and packaging of semicon-
ductor devices 

• R&D Expenditure: All expenditures related to 
the development of new semiconductor 
designs, process technology or packaging 
technology 

European Companies 
The data given in this section provide estimates 
of historical expenditure for 1989, 1990 and 1991, 
and give a projection for 1992. The capital and 
R&D data are expressed as a percentage of the 
companies' annual semiconductor sales, and in 
actual dollars spent. 

Table 8 summarizes Dataquest's estimates of 
European companies' aimual worldwide semi-
conductor sales since 1989. 

Table 9 gives Evuropean companies' worldwide 
semiconductor-related capital expenditure since 
1989. The total at tiie foot of the table shows 
that European companies have decreased their 
combined expenditure as a percentage of sales 
for the past three years. Cutbacks at Philips 
were the primary contributor to the drop in 
1991. We expect the company to increase invest
ment substantially in 1992. Europe's big three. 
Philips, Siemens and SGS-Thomson, represented 
75 percent of European companies' combined 
investment in 1991. SGS-Thomson was Europe's 
big spender last year, investing $241 million or 
16.8 percent of sales back into capital projects. 

SCEU-SVC-DP-9213 ©1992 Dataquest Europe Limited December 25,1992 
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Table 8 
European Companies' Worldwide Semiconductor Sales 
(Millions of Dollars) 

Company 1989 1990 1991 
ABB-HAFO 
ABB-IXYS 
Austria Mikro Systeme 

Ericsson Components AS 

Eupec 

European Silicon Structures 

Eurosil 
Fagor Electrot^cnica 

GEC Plessey 

Matra-MHS 
Mietec Alcatel 
Philips Semiconductors 

Semikron International 

SGS-Thomson 

Siemens 

STC Components Ltd 

Tag Semiconductors 

Telefunken Electronic 

Thomson Composants 

Zetex 

37 

50 

56 

54 

NA 

18 

30 

29 

300 

85 

52 

1,643 

95 

1,271 

1,154 

19 

22 

299 

45 

NA 

42 

58 

59 

56 

96 

27 

39 

30 

390 

lOO 

92 

1,955 

106 

1,441 

1,204 

24 

25 

295 

45 

24 

38 

54 

70 

74 

93 

28 

29 

29 

392 

104 

105 

2022 

108 

1,436 

1,263 

18 

30 

300 

51 

26 

Total Worldwide Sales $5,259 $6,084 $6,244 

NA = Not Applicable 
Source: Dataquest (December 1992 Estiinates) 

December 25,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9213 
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Table 9 
European Companies' Worldwide Semiconductor-Related Capital Expenditure 
(Millions of US Dollars/Percentage of Sales) 

Company 
1989 
($M) 

1989 
(%) 

1990 
($M) 

1990 
(%) 

1991 
($M) 

1991 
(%) 

1992 
(%) 

ABB-HAFO 
ABB-D(YS 

Austria Mikro Systeme 

Ericsson Components AB 

Eupec 

European Silicon Structures 

Eurosil 

Fagor Electrot^cnica 

GEC Plessey 

Matra-MHS 

Mietec Alcatel 

Philips Semiconductors 

Semikron International 

SGS-Thomson 

Siemens 

STC Components Ltd 

TAG Semiconductors 

Telefunken Electronic 

Thomson Composants 

Zetex 

5 
7 

10 
7 

-

3 

4 

2 

26 
12 

8 

280 

8 

234 

187 

2 

2 

39 

20 
• 

13.5% 
14.0% 

17.9% 

13.0% 

NA 

16.7% 

13.3% 

6.9% 

8.7% 

14.1% 

15.4% 

17.0% 

8.4% 

18.4% 

16.2% 

10.5% 

9.1% 

13.0% 

44.4% 

NA 

14 
7 

11 

8 

-

6 

5 

3 

34 

13 

22 

282 

11 

236 

172 

3 

3 

46 

14 

1 

33.6% 
12.1% 

18.7% 

14.3% 

NA 

22.2% 

11.9% 
10.0% 

8.7% 

13.0% 
23.9% 

14.4% 

10.4% 

16.4% 

14.3% 

12.5% 

12.0% 

15.6% 
31.1% 

3.0% 

9 
8 

8 

4 

-

5 
4 

3 

38 

14 

18 

146 

11 

241 

164 

2 

4 

48 

13 

1 

22.4% 
14.0% 

11.4% 

6.0% 

NA 

18.2% 

13.4% 

11.0% 
9.7% 

13.5% 

16.7% 

7.2% 

10.0% 

16.8% 

13.0% 

10.0% 

12.0% 

16.0% 

25.0% 

5.0% 

14.6% 
10.0% 

18.0% 

12.0% 

8.0% 

12.0% 
10.0% 

7.0% 

9.8% 

14.5% 

63.4% 

13.0% 

11.0% 

16.0% 

16.0% 

8.0% 

10.0% 
14.2% 

13.8% 

7.0% 

Total 856 16.3% 890 14.6% 738 11.8% 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

SCEU-SVC-DP-9213 ©1992 Dataquest Europe Limited December 25,1992 



18 Semiconductors Europe 

Table 10 
European Companies' Worldwide Semiconductor-Related Research and Development Expenditure 
(Millions of US Dollars/Percentage of Sales) 

Company 
1989 
($M) 

1989 
(%) 

1990 
($M) 

1990 
(%) 

1991 
($M) 

1991 
(%) 1992 

ABB-HAFO 
ABB-D(YS 

Austria Mikro Systeme 

Ericsson Components AB 

Eupec 
European Silicon Structures 

Eurosil 

Fagor Electrot6cnica 

GEC Plessey 
Matra-MHS 

Mietec Alcatel 

Philips Semiconductors 

Semikron International 

SGS-Thomson 

Siemens 

STC Components Ltd 

TAG Semiconductors 

Telefunken Electronic 

Thomson Composants 

Zetex 

4 
5 

7 

6 

-

8 
3 

2 

25 

9 
7 

378 

5 

205 
304 

1 

2 

28 
7 
-

10.8% 
10.0% 

12.5% 

11.1% 

NA 

44.0% 
10.0% 

6.9% 

8.3% 

10.6% 

13.5% 

23.0% 

5.3% 

16.1% 
26.4% 

5.3% 

9.1% 

9.4% 

15.6% 

NA 

10 
7 

8 
7 

-
9 

6 

2 

43 
21 

13 

413 

8 

274 

329 

2 

2 

42 
7 

1 

22.6% 
12.1% 

13.6% 
12.5% 

NA 

33.0% 

16.5% 
6.7% 

11.0% 

21.0% 

14.1% 

21.1% 

7.5% 

19.0% 
27.3% 

8.3% 

8.0% 

14.2% 

15.6% 

3.0% 

9 
7 

9 

15 

-

5 

5 
2 

48 
22 

13 
273 

8 

244 
328 

1 

3 

43 
7 

1 

24.2% 

13.0% 
12.1% 

20.0% 

NA 

17.8% 
16.4% 

8.0% 
12.2% 

20.8% 

12.4% 

13.5% 

7.0% 

17.0% 

26.0% 

8.0% 

9.0% 

14.5% 

12.9% 

4.0% 

20.7% 

10.0% 

12.5% 
9.0% 

10.0% 
15.7% 

12.0% 

6.0% 

12.3% 

21.5% 

11.4% 

14.0% 

7.0% 

16.0% 
22.0% 

6.0% 

6.0% 

14.2% 

12.5% 

6.0% 

Total 1,007 19.1% 1,203 19.8% 1,041 16.7% 

NA = Not Applicable 
Source: Dataquest (December 1992 Estimates) 

December 25,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9213 



Semiconductors Europe 19 

Major Users' Semiconductor Spending 
in 1992 

Methodology 
For each company, annual reports were chosen 
where the fiscal year most closely matched the 
1991 calendar year. Reported revenues were 
listed by category of sales and converted to US 
doUars. Each company's revenue was then inter-
preted to extract those electroruc hardware com-
ponents that originated from its own manufac-
turing operations. These revenues were then 
subdivided into the six main applications 
segments: 

• EDP 

• Commimications 

• Industrial 

• Consiuner 

• Military/Aerospace 

• Transportation 

The appropriate I /O ratios (the ratio of the 
value of semiconductor content to end equip-
ment value) for each segment, were taken from 
the Semiconductor Application Markets Europe 
service, and applied to this revenue to derive a 
value for semiconductor content. A further esti-
mation was made to ascertain the proportion of 
semiconductor value that was derived in 
Europe, rfhis was achieved by estimating pro-
duction in Europe. 

The results reflected the situation in 1991. In 
order to arrive at an estimate for companies' 
semiconductor spending in 1992 we made 
adjustments based on the following soturces: 

• The results of our 1991/92 annual procure
ment survey, where some buyers had told us 
of their spending plans for 1992 

• Results from equipment production siurveys 
that we conducted regularly on a variety of 
electronics equipment 

• Inputs from fellow Dataquest analysts in the 
follovraig research groups: 

• European Personal Computers 

• European Telecommiuiications 

• European Document Management 

• European Computer Systems 

• Public sources such as press clippings 

These best estimates were then sent to contacts 
in the semiconductor community for a final 
check. 

Each application segment has a semiconductor 
usage profile peculiar to it. For example, EDP is 
high in memory and microcomponent content, 
whereas the consumer segment has a high pro-
portion of analog components used in the equip-
ment. In order to estimate semiconductor spend 
by major product type (memory, microcompo
nent, logic analog, and so on) ffiese characteristic 
product profiles were applied to each company's 
overall spend. 

The Results 
Our estimates of 1992 semiconductor spend by 
major user are presented in Tables 11 and 12 (at 
the end of the report). Table 11 gives our esti
mate of the top 35 European companies' world-
v^de semiconductor spends. Table 12 shows esti-
mates of the top 50 worldwide companies' 
semiconductor spends in Evurope. 

In the process of compiling estimates of semi-
conductor spends, we noted a number of struc-
tural changes, new ventures and product 
announcements that may have affected company 
buying patterns. These company notes are given 
below to accompany the tables. 

Company Notes 
AB Electronic: The company's total headcovmt 
was reduced by some 1,900 during 1991 and 
it closed foLu: factories. During the first half of 
1991, AB Electronic sold Page Aerospace Lim-
ited, which formed the Aerospace and Defence 
Product Group, to concentrate its resources on 
core activities. 

Acorn: Olivetti Realty NV owns 79.8 percent 
of Acom's capital. Acorn plans to strengthen 
its leading position in the UK education mar-
ket, of which it already controls 53 percent. 
The company has annoimced plans to launch 
a new notebook computer for use in schools. 

AEG: AEG closed its loss-making office auto-
mation subsidiary AEG Olympia during 1992. 

SCEU-SVC-DP-9213 ©1992 Dataquest Europe Limited December 25, 1992 



20 Seiniconductors Europe 

AEG sold its company AEG Kabel which 
produces cables to Alcatel, and is also selling 
AEG Aktiengesellschaft (electric tools) to the 
Swedish industrial group Atlas Copco. 

Aerospatiale: Aerospatiale has formed a joint 
venture with MBB to develop a European 
heUcopter. Aerospatiale has also created strong 
partnerships in liie satellite field with Alcatel, 
DASA, Space System/Loral and Alenia. 

Alcatel: Alcatel has acquired Fiaf s subsidiary 
Telettra. Li the United States, Alcatel bought 
Rodcwell's Network Transmission Systems Div
ision. Alcatel also acquired Canada Wire and 
Cable from Noranda, along with AEG's cable 
business. 

Apple: In October 1991, Apple estabUshed a 
key alliance with IBM. The alliance is centered 
on five key technology initiatives: 

• Improving Madntosh-to-IBM connectivity 

• Developing a powerful RISC-based 
Macintosh 

• Developing a mainstream, easy-to-use open-
systems platform 

• A joint venture, Kaleida, that will spur 
multimedia development 

• A joint venture, TaUgent, that will try to 
revolutionize the way software is developed 

Apple also demonstrated the "Newton," its 
personal digital organizer, in 1992. 

Ascom: In November 1991 Ascom formed a 
joint venture with LM Ericsson in the field of 
transmission. This joint venture, Ascom Erics
son Transmission AG, is based in Bern, Sv^t-
zerland. Ascom has also pturchased the Ameri
can company Timeplex Inc., which is one of 
the world's leading suppliers of enterprise net-
worlcs. 

Bosch: Diuring 1991, Bosch began to produce 
electric power tools at Sebnitz in Saxony. Also 
in Eisenach, in the New States of Germany, 
Bosch began construction of a factory for auto
motive equipment with a gross floor space of 
42,000 m . At the end of 1991 the company 
completed a plant in Wales, which is now in 
volume production making alternators. 

Bull: Bull has formed a major alliance with 
IBM on UNIX-based systems and microcom

puter technologies. Bull has reduced the num
ber of major manufacturing facilities it has 
worldwide from 13 to 5, and cut its work 
force by nearly 20 percent. 

Commodore: Conrunodore has fovu: product 
groups: Amiga multimedia computers, PC-
compatible computers, C64 computers, and 
CDTV. Commodore began the phased latmch 
of its CDTV player, the first CD-based interac
tive multimedia product for consiuners, dvuring 
the fourth quarter of 1991. 

Compaq: Compaq has been manufacturing 
equipment in Europe for some time, but this 
has been built from imported subassemblies. 
The company began bujdng large voliunes of 
memory modules in the United Kingdom, 
tirough, in 1991. 

Dell: Like Compaq, Dell has begim bujdng 
memory modules in Europe for its facility in 
Ireland. 

Digital Equipment: In 1991, Digital Equipment 
Corporation bought the majority of Philips' 
information systems business. 

Electrolux AB: A production siurvey conducted 
by Dataquest in 1992 revealed that Electrolux 
only performs pre-production and design 
assembly of elecfronics subsystems. Once the 
design is complete, the company then sub
contracts virtually all its electronics manufac
ture; it also allows the subconfractors to do aU 
semiconductor procurement. Thus, Electrolux 
purchases very littie semiconductor product 
itself. 

More than 50 percent of Electrolux' revenue 
comes from its household appliances sector. 
These household appliances are split between 
white goods, floor-care products, room air-
conditioners, Idtchen and bathroom cabinets, 
and sewing machines. A restructuring program 
has been set in motion which will lead to the 
closiure of at least 10 plants worldwide. Dur
ing 1992 the company signed an agreement 
with Sanyo to develop and manufactLire micro
wave ovens in Eiurope using fuzzy logic chip 
sets. 

Hitachi: Hitachi is making a special effort to 
expand production at overseas sites. In 1991, 
as part of this strategy, it set up a company 
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in Orleans (France) for manufacturing com-
puter products (large magnetic disk storage 
subsystems), and increased the production 
capacity of a nvmiber of bases in other parts 
of the world. Hitachi says it plans to begin 
manufacturing domestic appliances in Europe 
in the next two years. 

Lucas: Lucas acquired Tracer Aviation, a US 
company specializing in aircraft modification 
and maintenance services. It opened a new 
Lucas Hartridge factory in Buckingham, Eng-
land, designed to produce sophisticated auto-
mated assembly and test products for aer-
ospace and automotive markets. Lucas' joint 
venture with Eaton enhances its truck brakes 
business by improving their access to the 
North .American market. 

Matra: Diuing 1991, Matra took a decisive 
step forward in the German market by signing 
agreements with AEG on mobile phones. The 
accords give Matra Commimication a 100 per-
cent stake in the capital of AEG Mobile Com-
munication (of Germany) and AEG Radiocom-
unicaciones (of Spain). 

Mitsubishi Electric: At tiie end of 1990, Mit
subishi Electric France SA's new factory in 
Rueil-Malmaison (near Paris) began delivery of 
cellular telephones to some sectors of the 
European market. Mitsubishi purchased, in 
1990, the PC manufacturing operations of the 
UK firm Apricot Computers, and has since 
invested heavily in the factory, increasing its 
capacity. 

Philips: Philips has sold the majority part of 
its information systems business to Digital 
Equipment Corporation. Philips also sold its 
remaining 47 percent interest in Whirlpool 
International BV to Whirlpool Corporation 
(meunly white goods appliances plants). Philips 
formed a consortivun in Japan together with 
Matsushita and Sony for promoting the devel
opment of the CD-interactive system, and in 
particular CD-I software. 

In January 1992, Philips sold its remaining 
20 percent interest in Hollandse Signaalap-
paraten BV to the French company Thomson-
CSF. In the former East Germany Philips 
acquired Narva Speziallampen GmbH in 
Plauen, a manufacturer specializing in the pro
duction of automotive lamps and special light

ing, and in Bautzen it started the production 
of digital traiismission systems. Dvuing 1992, 
after obtaining broad support from music com
panies and audio equipment manufactturers. 
Philips introduced the digital compact cassette 
(DCC). 

Sagem Group: Sagem Group mainly comprises 
three companies: Sagem, SAT and Silec. As a 
result of efforts to control costs and monitor 
general expenses, the work force was reduced 
in the group's three main companies, by about 
1,000 in 1991. 

Schlumberger Schlvunberger has laimched a 
new-generation ITS 9000 FX ATE components 
tester. 

Siemens: During 1991, Siemens' investment in 
the eastern part of the imified Germany 
included the acquisition and modernization of 
11 plants as well as the establishment of a 
distribution and service network covering the 
entire region. 

Thomson Consumer Electronics: Thomson TCE 
had a bad 1991, mainly due to the fact that 
the consimier electronics market decreased, 
especially in North America and in Europe. Its 
new-generation VCR product is being made in 
Singapore. 

Toshiba: Toshiba has opened a new copier 
plant in France. Production of printed circuit 
boards at the Regensburg laptop PC plant 
began at the end of 1991. Toshiba Consumer 
Products (UK) has begtm maldng air-
conditioners at its old microwave plant in 
Plymouth, England. Toshiba has increased its 
strategic alliances in Eiurope by cooperating in 
a joint venture with GEC Alstiiom of France 
to manufacture and market vacuum botties 
used in circmt breakers for power plants and 
substations. 

By Jim Eastlake 
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Table 11 
European Companies' Worldwide Semiconductor Consumption In 1992 
(Millions of Dollars) 

Company 
AB Electronics 

Acorn 

AEG 

Aerospatiale 

Alcatel 

Amsfcrad 

Ascom 

Asea Brown Boveri 
Bang & Olufsen 

Bayer 

Bosch 

Bosch Siemens 

British Aerospace 

Bull 

Electrolux 
Ericsson 

GEC 

GPT 

Grundig 

ICL 

Italtel 

Lucas 

Matra Communication 

Nokia Group 
Olivetti 
Philips 

Racal Electronics 
Rank Xerox 

Sagem 

Schlumberger 

Sextant Avionique 

Siemens 

Thomson Consumer 

Thomson-CSF 

Tulip 

Total 

Total 
Semi. 

11 

6 

69 

19 

521 

84 
100 

78 
20 

27 

670 

142 

35 

181 

50 

331 

213 

143 

287 

124 

113 

64 

76 
202 

346 

937 

42 

44 

49 
137 

10 

939 

331 

93 

17 

$6,509 

Total 
IC 

9 

5 

48 

15 

407 

70 

75 

48 
14 

26 

494 
97 

28 

170 

34 

261 

140 

111 
197 

117 

88 

46 

59 

142 

324 

643 

32 

41 

40 
99 

8 

672 

228 

76 

16 

$4,882 

Digital 
Bipolar 

0 
1 

3 
3 

22 

5 
5 
5 

o 
3 

18 
3 

6 
17 

1 

18 

21 

6 
7 

12 
5 
3 

3 
6 

32 

31 

3 

4 

3 
11 

2 
52 
7 

15 
2 

$334 

Total MOS 
MOS Memory 

7 

4 

29 
8 

271 

49 
48 
28 

6 
21 

346 
39 
15 

140 

14 
179 

78 
74 

87 

97 

58 
32 

39 

71 

266 

302 

20 
34 

28 

68 

4 

433 
94 

41 

13 

$3,046 

2 
2 
6 
3 

68 

21 

12 
4 

2 
10 

49 
13 

5 
67 

4 

51 

17 

18 
25 

47 

15 
4 

10 
20 

127 

89 

5 
17 

9 
22 

1 

89 

30 

14 

7 

$885 

MOS 
Micro 

2 

1 

11 

2 

no 
16 

20 

12 
3 

6 
126 

18 
4 

39 

6 
68 

29 

30 

38 

27 

24 

11 

16 
31 
74 

129 

7 

9 
10 
24 

1 

171 

43 
10 

4 

$1,130 

MOS 
Logic 

2 

1 
12 
3 

93 

13 

17 

12 
1 

5 
171 

9 
6 

34 

3 

60 

32 

26 

24 

23 

20 
17 

14 

21 

65 

84 

7 

8 
9 

22 

2 
173 

21 

17 

3 

$1,030 

Linear Discrete 

3 

1 

16 

4 

113 

15 
21 

14 

8 

2 

130 

55 

7 

13 

19 

65 

41 

31 

104 

8 

24 

11 

16 

65 

26 

310 
9 

3 

9 
21 

2 

187 

126 

20 

1 

$1,502 

2 

o 
17 

3 

75 

10 
17 

23 

5 

1 

133 

39 

5 

6 

13 
47 

57 

20 

76 

4 

16 

14 

11 

48 
12 

245 

8 
1 

6 
28 

1 

196 

88 
14 

o 

$1,243 

Opto. 

2 

o 
4 

1 

40 

4 

8 

6 

1 

1 

42 

6 

1 

5 
2 

23 

15 

11 

13 

3 

9 

4 

6 
12 

10 

49 

3 

1 

3 
9 

o 
71 

15 

3 

o 

$385 

Source: Dataquest (December 1992 Estimates) 
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Table 12 
Worldwide Companies' European Semiconductor Consumption in 1992 
(Millions of Dollars) 

Company 
AB Electronics 
Acorn 
AEG 
Aerospatiale 
Alcatel 
Amstrad 
Apple 
Ascom 
Asea Brown Boveri 
Baiig & Olufsen 
Bayer 
Beech 
Bosch Siemens 
British Aerospace 
Bull 
Commodore 
Compaq 
Dell 
Digital Equipment 
Electrolux 
Ericsson 
GEC 
Goldstar 
GPT 
Grundig 
Hewlett-Packard 
Hitachi 
IBM 
ICL 
Italtel 
Lucas 
Matra Communications 
Mitsubishi 
NCR 
Nokia Group 
Olivetti 
Panasonic/Technics 
Philips 
Racal Electronics 
Rank Xerox 
Sagem 
Schltunberger 
Sextant Avionique 
Siemens 
Sony 
Sun Microsystems 
Thomson Consumer 
Thomson-CSF 
Toshiba 
Tulip 

Total 

Total 
Semi. 

11 
5 

53 
19 

423 
81 

218 
94 
58 
20 
20 

500 
142 
35 

124 
83 
20 
30 

135 
30 

302 
180 
35 

103 
214 
209 
57 

849 
113 
113 
50 
76 
43 
59 

180 
251 
153 
547 
31 
44 
49 
53 
10 

580 
201 
51 

149 
93 
48 
17 

$6,962 

Total 
IC 

9 
5 

36 
15 

330 
67 

206 
71 
36 
14 
19 

369 
97 
28 

117 
76 
20 
28 

123 
21 

238 
119 
24 
81 

148 
191 
39 

801 
107 
88 
36 
59 
29 
56 

127 
235 
109 
370 
24 
41 
40 
39 
8 

417 
137 
48 

102 
76 
33 
16 

$5,526 

Digital 
Bipolar 

0 
1 
2 
3 

18 
5 

21 
5 
4 
o 
2 

14 
3 
6 

12 
7 
4 
3 

12 
1 

16 
18 
1 
4 
5 

20 
1 

81 
11 
5 
2 
3 
1 
6 
6 

23 
5 

17 
3 
4 
3 
4 
2 

32 
4 
5 
3 

15 
1 
2 

$424 

Total MOS 
MOS Memory 

7 
4 

20 
8 

220 
47 

170 
47 
21 
6 

16 
258 
39 
15 
96 
61 
20 
23 
99 
8 

163 
67 
10 
54 
65 

155 
16 

663 
89 
58 
25 
39 
12 
46 
63 

193 
51 

168 
14 
34 
28 
26 
4 

268 
55 
40 
42 
41 
15 
13 

$3,704 

2 
2 
5 
3 

55 
20 
83 
11 
3 
2 
8 

37 
13 
5 

46 
29 
20 
11 
45 
3 

46 
15 
3 

13 
19 
73 
5 

322 
43 
15 
3 

10 
4 

22 
17 
92 
18 
46 
4 

17 
9 
9 
1 

56 
18 
19 
14 
14 
5 
7 

$1340 

MOS 
Micro 

2 
1 
8 
2 

89 
15 
47 
19 
9 
3 
4 

94 
18 
4 

27 
17 
9 
6 

29 
4 

62 
24 
4 

22 
28 
44 
7 

182 
24 
24 
8 

16 
5 

13 
17 
54 
21 
74 
5 
9 

10 
9 
1 

106 
25 
11 
19 
10 
6 
4 

$1,264 

MOS 
Logic 

3 
1 
7 
3 

76 
12 
41 
16 
9 
1 
4 

127 
9 
6 

23 
15 
8 
6 

25 
2 

55 
27 
2 

18 
18 
38 
3 

159 
21 
20 
13 
14 
3 

11 
19 
47 
12 
48 
5 
8 
9 
8 
2 

107 
12 
10 
10 
17 
3 
3 

$1,117 

Linear Discrete 
2 
0 

14 
4 

92 
15 
15 
20 
11 
8 
1 

97 
55 
7 
9 
8 
3 
2 

13 
12 
59 
35 
13 
22 
78 
16 
22 
57 
8 

24 
9 

16 
17 
4 

58 
19 
53 

185 
7 
3 
9 
8 
2 

116 
78 
3 

57 
20 
17 
1 

$1,404 

2 
o 

14 
3 

60 
10 
6 

16 
18 
5 
1 

lOO 
39 
5 
4 
4 
1 
1 
7 
8 

43 
48 

9 
15 
57 
11 
15 
24 
3 

16 
11 
11 
12 
2 

43 
8 

37 
148 

6 
1 
6 

11 
1 

120 
54 
1 

40 
14 
12 
o 

$1,084 

Opto. 
1 
o 
3 
1 

33 
3 
6 
7 
5 
1 
1 

31 
6 
1 
4 
2 
1 
1 
5 
1 

21 
13 
2 
8 

10 
7 
3 

23 
3 
9 
3 
6 
2 
2 

10 
7 
7 

29 
2 
1 
3 
4 
o 

44 
9 
1 
7 
3 
2 
o 

$354 
Source: Dataquest (December 1992 Estimates) 
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Pricing Analysis 

European Pricing Update 
Most prices Jiave experienced only nominal 
changes, with the exception of memory, where the 
imposition of dumping duties is beginning to 
affect prices. Demand for standard logic in small-
outline packages, and 386 products, is increasing 
lead times. 
By Mike Glennon and Adrian Walker Page 1 

iVIarltet Analysis 

state of tite Industry 
The SIA flash European book-to-bill ratio for Octo
ber was 1.12, improving on September's 1.11. The 
12-month moving-average continues its growth, 
and is approaching 10 percent increase. The first 9 
months' data are now available from WSTS, giving 
the total product detail, and this shows a strong 
tfiird-quarter recovery to the market. Most signifi
cant is the growth in memory and microcompon-
ents, supporting the Windows-driven recovery to 
the European market. However, even analog and 
discrete products show signs of improvement. 
Growth for the year may exceed 12 percent if the 
past quarter's trend continues. 
By Mike Glennon Page 3 

European 1991 Microcomponent Maiffet Sliare 
Ranldngs 
The microcomponent market grew well above 
average in 1991, outperfornimg the semiconductor 
market in general again. Intel continues to domi
nate the market, with strong uptake for the 386 
and 486 processors. Motorola is holding onto sec
ond position, though, well ahead of third-placed 
NEC The majority of the growth for the market is 
from microprocessors, with microperipherals show
ing the lowest growth. This report analyses the 
market in 1991, and examines the performance of 
the top 10 supphers to this market 

By Mike Glennon Page 12 

Pricing Analysis 

European Pricing Update 

General 
Prices have been imchanged over the past two 
weeks, with general uncertainty in the market 
following the Korean antidumping decision. The 
exchange rates are also more stable, following 
the major hiatus seen in October. Table 1 shows 
European semiconductor booldng trends for 
orders of 1,000 and 10,000 imits, and volume 
orders. 

Standard Logic 
Small-outline (SO) packaged products remain in 
short supply, and lead times are still 6 to 12 
weeks, but prices have yet to show a rise as a 
result of the longer lead times. There are con
flicting indications of how long the shortage will 
continue, with some expectations out to the start 
of the second quarter. Conversely, there are few 
indications of any additional capacity being 
added to reduce lead times, and meet demand. 

Analog 
The market is weak but stable. The consumer 
market is showing no signs of recovery, and 
demand from telecoms applications is 
continuing. 

Microcomponents 
As before, demand in the microcomponent mar-
ket varies. New^ products from Intel and Cyrix, 
offering lower-voltage operation, are targeted 
more towards the portable market, and will 
have littie impact on the existing market for a 
while. Advanced Micro Devices (AMD) and 
Other 386 suppliers are benefiting from Intel's 
focus on the 486, as demand continues for 386 
products. This keeps 386SX20 lead times long, as 
suppliers struggle to meet the demand. The 
MIPS processor is falling out of favor in Europe 
as the major users of this product. Digital 
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Table 1 
European Semiconductor Pricing November 1992 
All Prices in US Dollars (including import duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

IMSG171D 35-MHz Video DAC 

Microcomponents 

80386SX-20 

80386DX-40 

80486DX-33 

68040-25 

R3000-25 

DRAM 

lMxl-80 (IM) 

4Mxl-80 (4M) 

512Kx9-80 (4M) 

256Kxl6-80 (4M) 

4MX4-70 (16M) 

(4Mxl)x2-HlM-60 

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 

PDIP 

T092 

PQFP 

CPGA 

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 

5K 

Volume 
Price 

0.37 

0.21 

0.14 

3.05 

45.00 

94.00 

350.00 

370.00 

80.00 

3.30 

10.30 

13.25 

12.75 

92.00 

26.50 

6.95 

5.85 

13.50 

4.30 

3.00 

4.50 

8.00 

lOK Adder 
(%) 

10% 

10% 

10% 

15% 

o% 
o% 

-5% 

-5% 

-5% 

5% 

5% 

5% 

5% 

o% 
5% 

5% 

o% 
o% 

10% 

5% 

5% 

-5% 

IK Adder 
(%) 

15% 

15% 

20% 

25% 

5% 

10% 

5% 

10% 

15% 

15% 

15% 

15% 

15% 

5% 

10% 

15% 

10% 

30% 

20% 

15% 

10% 

15% 

Lead Time 
(Weeks) 

4-12 

4-12 

4-8 

8-12 

10-16 

10-16 

8-12 

4-6 

4-10 

2-6 

6-8 

10-12 

10-12 

8-14 

8-10 

4-6 

4-8 

12-16 

8-12 

2A 

6-8 

4-6 

Source: Dataquest (December 1992 Estiniates) 
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Equipment and Olivetti, switch to Digital's 
Alpha processor. 

Memory 
DRAM 
The DRAM market is playing a waiting game, 
with prices firming as a result of the anti
dumping action both in Europe and in the 
United States. List prices may be higher, but 
contract prices have yet to reflect a significant 
increase. Wide-word x9 and xl6 products are 
still on long lead times. 

Flash 
The flash market is dominated by ihe mobile 
phone market, with other applications in 
Europe taking a back seat. rIlie heavy demand 
from this application and the donrunance of 
the major suppliers combine to keep contract 
prices stable. The shortage of supply compared 
with demand is keeping the product on allo
cation, and inevitably reducing pressure on 
prices. 

EPROM 
The EPROM market is unchanged from Octo
ber. Suppliers have good backlogs, and prices 
are stable. 

SRAM 
Prices have remained stable following the 
removal of duty from SRAM. However, the 
mannfacture of fast SRAM in Evurope next year 
will ensure imported fast SRAM will incur 
duty again, and give an advantage to local 
suppliers. In spite of the 40 percent price 
decline seen in the IM SRAM in Europe over 
the past year, the market for SRAM will show 
the fastest growth after masked ROM this 
year. Urut demand is therefore very strong. 

Current Exchange Rates 
1 u s dollar = 
0.657 UK poLmds 
1.598 deutsche marks 
5.389 French francs 
0.811 ECU 

By Mike Glennon 
Adrian Walker 

Market Analysis 

State of the Industry 
The SLA flash three-month average book-to-bill 
ratio for the month of October was 1.12, an 
increase over September's restated ratio of 1.11. 
October actual billings for Europe were 
$992.0 million, and three-month average book
ings were $1,143.4 million. Figure 1 shows the 
book-to-bill ratio for the past 13 months, and the 
tliree-month average bookings and billings for 
the semiconductor market in Europe. 

Billings for October normally decline when com
pared with September's, and this is reflected in 
the data. The actual billings date for September 
have been restated downward, but this has had 
Httie impact on the growth for the month. The 
bookings data for September have also been re
stated downwards, but not to the same extent; 
this has raised the book-to-bill ratio to 1.11 for 
September. 

October's bookings are again at record levels, 
exceeding September's revised figures, and con
tinue the inexorable rise, against the norm for 
this time of year. Booldngs have broken the bil
lion doUar mark for the second successive 
month, and three-month average billings for the 
first time ever. 

The book-to-bill ratio is leaping well ahead, 
driven by the high level of bookings. Normally 
the book-to-bill ratio would have bottomed out 
this month, followed by a rise to the end of the 
year. The rise in the ratio, against the normal 
trend, would suggest higher billings levels are 
achievable. 

The continued rise in bookings and billings is a 
clear sign of semiconductor recovery, and the 
data are tracking a similar recovery in the 
United States. As can be seen in Figure 2, the 
12-month average growth in billings for the 
United States and Evurope shows that much 
growth is still possible in the European market. 
The US market is acting as a leading indicator 
for Europe, and the recovery which began there 
in 1991 has continued to rise beyond 15 percent 
growth. Europe still has considerable room for 
further growth. 
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Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 
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Figure 2 
European and US Total Semiconductor Billings Growth 
(12-Month Average) 
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European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly billing and three-month average 
booking figures for Europe. The model calculates 
trend and seasonal variations, and uses these, 
together with monthly weighting factors, to fore-
cast future billings and three-month average 
bookings figures. These figvures represent an 
"average" year. When the actual figures are 
compared with the forecast figures, an early 
indication of whether the year will be above or 
below average can be seen. The forecast and 
actual figures are compared, and this ratio is 
averaged over 12 months to show underljong 
trends. 

The phenomenal growth in bookings which 
began to run against the model indications 
began in Jime, as can be seen In Figure 3. SInce 
then the high growth has driven the actual data 
to exceed the forecast data by as much as 
38 percent for October. The 12-month movIng-
average actual over forecast is now above 
100 percent, indicating the total year is an 
above-average year. 

The actual billings data, seen in Figure 4, have 
yet to exceed the 12-month average forecast data 
for the year, but are getting very dose. The 
actual data are tracldng closely with the model. 

Figure 3 
European Total Three-Month Average Bookings 

followIng 12 months of vmderperformance 
against the model. The momentum built up 
from the high level of bookIngs will ensure bil-
lIngs will exceed the forecast model predictions. 
The model forecasts a billings growth for the 
year over last year's actual of 12.8 percent, and 
this is likely to be exceeded. 

WSTS product detail for the third quarter is now 
available, and it is possible to see how the 
products are performIng when compared with 
the predictions made by the model for a tj^jical 
year. The three product areas which have per
formed best in 1992 are memory, microcompo-
nent, and logic. The comparison of the forecast 
model data and the actual data for these three 
product areas, and the growth predicted by the 
model are shown In Figiure 5. "The general recov
ery of the semiconductor market is easy to see 
from the lInes In the graph, with both 
microcomponent and memories showing an 
upward trend. 

The microcomponent market has been outper
forming the model for the past 20 months, and 
reflects a very healthy market. The model 
predicted a growth of 12.4 percent for 1992 over 
1991's actual data, but this is a reflection of a 
good 1991, where the actual data exceeded the 
forecast model. When the growth is calculated 
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Figure 4 

European Total Semiconductor Actual Monthly Billings 
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Figure 5 

European Semiconductor Forecast Model Accuracy and Growth 
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using 1991 forecast data, a higher figure of 
14.5 percent is seen. 

The memory market has also shown signs of a 
longer-term lifting in revenue, and the actual 
data are now approadhing the forecast data. The 
model forecast very high growth for 1992 com-
pared with 1991 actual data—a growth of 
27.5 percent, rfhis high figure is because of the 
imderperformance of the market compared with 
the model throughout 1991 and the second half 
of 1990. 

The logic market has matched the forecast 
model fairly closely, only slightly underperform-
ing compared with the model. TThe above-
average performance of tiie logic market in 1991 
resulted in a lower-than-average growth forecast 
for 1992, but the wealcness of the current year 
means the actual data are unlikely to reach this 
growth figure. 

To SLunmarize, for the three major product sec
tors, representing nearly 60 percent of the mar
ket: memories, at 94 percent of forecast, has had 
a below average year; microcomponents, at 
110 percent of forecast, is well above average; 
and logic, at 98 percent of forecast, is slightly 
below average. 

The Other product categories of analog, discrete 
and optoelectronic, and bipolar digital are 
shown in Figure 6. Analog and discrete have 
had a well-below-average year, as is apparent 
from the performance against the model. Both of 
the products were performing well above aver
age during 1991, resulting in a low growth fore
cast for 1992. However, the market for these 
products is so weak that they have failed to 
achieve even the low forecast suggested by the 
model. Only bipolar digital has performed any
thing like expected, and the model forecast a 
10.6 percent decline here. The outlook is more 
optimistic, though, as analog, discrete and opto
electronics are both showing an upturn in the 
actual versus forecast, suggesting growth is 
returning to this product area. 

Detailed Product Performance—The Year to 
Date 
The year-to-date growth for the products which 
make up Europe's semiconductor market are 
shown in Figure 7. Also included in this graph 
is growth for the first half of the year for the 
products, and this shows how most of the 
growth for the year has come in the third 
quarter. 

Figure 6 
European Semiconductor Forecast Model Accuracy and Growth 
Analog, Discrete and Optoelectronic, and Bipolar Digital 
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Figure 7 
European Product Growth, First Half and Year-to-Date 
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Microcomponent 
The fastest-growing product segment tiris year 
is microcomponents, wlnich is showing an 
astonisliing 25 percent growth for the first 
three quarters of 1992, compared with a mere 
12 percent growth for the first half of the 
year. Early indications for the remainder of the 
year suggest the final quarter wiU be even 
better tlian the third quarter. 

A closer look at the microcomponent detail 
shows the microprocessor sector is the domi
nant contributor to microcomponent growth, 
and much of this growth has come in the 
third quarter. Figure 8 gives more detail for 
microcomponent growth and shows that year-
to-date growth for microprocessors is an 
incredible 50 percent, up from 30 percent for 
the first half. On a worldwide basis the 32-bit 
microprocessor segment shows an even more 
astonishing growth. V^Hiile worldwide micro
processor growth for the year to date is below 
that for Europe, at 38 percent, 32-bit world-
wide microprocessor revenue has risen by 
76 percent over the previous year's first three 
quarters. There could not be a clearer indicator 
than tliis that the revenue growth for Europe 
in 1992 is driven by the PC. 

0% 10% 
Growth (Percent) 

20% 30% 

European microcontroller revenue is also 
climbing, but not at the same rate as for 
microprocessors. Microcontroller revenue grew 
by 19 percent for the first three quarters of 
the year, compared with the first three 
quarters of last year. The introduction of emis-
sion standards for most new cars sold in 
Evurope, together with the rise in use of anti-
lock braldng systems and safety features such 
as air bags, have added to microcontroller 
growth, doubling growth of 9 percent for the 
first half, to 19 percent for the first three 
quarters. 

Microperipheral revenue was not able to match 
this revenue growth, and has actually declined 
by 1 percent over the same period. Again, this 
is indicative of a shift in emphasis from 386 
processors to higher-value 486 processors for 
the PC. In addition, considerable PC pro-
duction in Europe is from imported boards, 
with the processor and the memory compon-
ents added locally. The microperipheral com
ponents would be added at initial board 
assembly, outside Em-ope, and would therefore 
not be measured in the Evuropean revenue 
figuies. The worldwide microperipheral growth 
is currentiy 6 percent, suggesting that there is 
growth in this market, but it is outside 
Europe. 
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Figure 8 
European Microcomponent Growth 
Processors, Controllers and Peripherals 
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Memory 
The second highest-growing product sector is 
memory, but growth in this sector has 
declined when compared with the first half. 
While microcomponents have shown a con
siderable third-quarter boost to growth, the 
memory sector has not exhibited a similar 
spurt. Growth has fallen marginally, from 
22 percent for the first half, to 21 percent for 
the first three quarters. Memory components 
are benefiting from the growth in PC demand, 
and the additional need for memory for PCs 
using Windows applications. However, memory 
devices have Lmdergone price erosion, so the 
dollar value of the memory market has not 
risen to the Scune extent as for micro
processors. 

Figme 9 shows more detail for memory 
growth, and from the graph it can be seen 
that the memory product showing the highest 
growth in Europe is MOS ROM; however, this 
represents only 1 percent of the total memory 
market. FoUowdng this is SRAM, with 38 per
cent year-to-date growth. SRAM has seen two 
weak years, with severe competition forcing 
prices dowm. But some suppliers have left this 
market, and this has eased price pressure a 
little. 

20% 30% 40% 
Growth (Percent) 

50% 60% 

DRAM holds the largest share of the memory 
market in Europe, at 60 percent. The product 
has not seen growth as high as for SRAM, 
but year-to-date growth is still a creditable 
20 percent. Price declines have lowered the 
growth of the market, while imit shipments 
have seen much higher growth. On a world-
vvide basis Europe is imderperforming, with 
worldwide growth reaching 24 percent year-to-
date. This is because of the high pressure on 
prices in Europe, Europe being the cheapest 
region in the world for memory products. The 
rate of decline in prices is likely to be 
lessened, however, due to the provisional anti
dumping duties imposed on Korean suppliers 
for IM and 4M devices. In the United States 
the antidumping duties are more severe than 
the 10 percent imposed in Eturope, and this is 
expected to proviide higher growth to the mar
ket there than in Europe. Overall, though, the 
likelthood is that there is still room for growth 
in the memory market for the foreseeable 
futiure. 

Logic 
The logic market has added to its first-half 
growth of 6 percent, lifting this to 8 percent. 
More than 60 percent of the logic market is 
now ASIC, and this had a weak first quarter. 

SCEU-SVC-DP-9212 ®1992 Dataquest Europe Limited DeceITiber 11, 1992 



10 Semiconductors Europe 

Figure 9 
European Memory Growth 
DRAM, SRAM, ROM and Other Memory 
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Much of the growth for this market is related 
to ASIC design starts, and imcertainty over 
the future of equipment demand has delayed 
many equipment projects, resulting in a delay 
in these ASIC starts. The designs are now 
either beginning to appear, or have been can
celled, incrementing ASIC growth, and lessen
ing future uncertainty. 

General-purpose logic has also suffered from 
weak demand and the general decline in this 
market. Application areas such as telecom-
mimications have kept the market alive, and 
demand is now recovering, mainly because of 
a shortage of SO package capability. This 
shortfall is increasing lead times for products, 
but has yet to increase prices. However, these 
prices are stabilizing, and this will at least 
slow the decline in the market. Lead times for 
some products are now extending into 1993. 

Discrete and Optoelectronic 
Discrete and optoelectronic products liave 
shown considerable recovery from the first 
half, with a 5 percent decline for the first half 
being improved to flat growth for the first 
three quarters. Discrete applications include 
consumer and telecoms equipment. The con-
sumer market in Europe has been very weak. 

but the telecoms sector has shown stable 
growth. In addition, the g r o v ^ in consump
tion of automotive electronics has provided 
some stimulus to discrete products. While 
much of automotive growth has been for 
microcontrollers, driven by the imposition of 
enaission standards for aU new cars, antilock 
brakes and air bags have also grov^m in use. 
These applications use discrete products, and 
this has added to discrete and optoelectronic 
growth. Discrete products represent 19 percent 
of the total semiconductor market in Europe, 
and the tiumaroimd of this product has had a 
small impact on the total market. 

Analog 
The consumer market in Europe has been very 
weak, and continues to remain in this con
dition. The build-up of inventory of TV sets 
and video recorders in time for an expected 
boom resulting from the Olympic Games has 
left Europe awash with products. The expected 
demand never really appeared in any signifi
cant abundance, and the result is the weak 
demand for analog components. Other areas 
have provided some demand for analog, and 
these include telecoms and automotive. The 
growth of automotive has added to analog's 
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weak first half growth, reducing a decline of 
8 percent for the first-half to zero growth for 
the first three quarters. 

Bipolar Digital 
The demand for bipolar products continues 
much as expected, with a 14 percent first-half 
decline softened slightly to a 13 percent 
decline for the year to date. Wiih bipolar digi
tal now representing less than 4 percent of the 
total market, events in this product area have 
little impact on the semiconductor market as a 
whole. Bipolar is still finding applications in 
the highest-speed products, and the PC boom 
is adding to bipolar PAL demand, as PC clock 
speeds move towards 50 MHz. There will 
always be an inherent demand for the highest-
speed products, but the reducing size of the 
market means less interest from many sup
pliers. Some suppUers are already leaving this 
market, and this will reduce competition for 
sockets. The final result is a reduction in price 
declines, but unit demand is still weakening, 
lowering the dollar value of the market 
further. 

yet, as much of it has been put on hold because 
of the weak demand earlier in the year. Whether 
this capacity is switched on is up to the individ
ual suppliers. Clearly, liigher prices benefit semi
conductor manufacturers, but significant supply-
and-demand mismatches represent a lost oppor
tunity, and make longer-term forecasting of 
demand much more difficult. This encoiurages 
the incorrect phasing of supply and demand, 
and promotes the well-laiown boom-and-bust 
cycle for the semiconductor market. 

Finally, we present an outlook for the year-end. 
The rolling 12-month growth is ciurentiy 
9.2 percent. If November and December show 
zero growth, the year will close 9.1 percent up 
on 1991, but if the last two months reflect more 
closely the third quarter, they will show growth 
nearer to 20 percent. Should this be the case, the 
year will close 12.4 percent up on 1991—a 
healthy growth in a supposedly poor year. 

By Mike Glennon 

Dataquest Perspective 
The PC is driving the third quarter growth in 
Eturope. The shift to higher-performance 
machines is increasing memory and microcom-
ponent demand, as can easily be seen from the 
preceding data. Automotive applications are also 
increasing demand for microcomponents, as 
engine management becomes mandatory to meet 
the new emission standards. These two factors 
alone are sufficient to explain the meteoric 
growth in semiconductor demand for the third 
quarter of 1992. In addition, memory demand is 
fricreasing, emd competition is being reduced, 
albeit artificially, with the imposition of anti-
diunping duties. 

There is a real spectre of shortages for some 
components next year, if demand recovers. 
Already lead times are lengthening for SO 
general-purpose logic, and while the emphasis is 
shifting to the 486 for the PC, Intel's departure 
from 386 supply is increasing lead times for 386 
parts as well. Some memory products are on 
long lead times, but as demand grows lead 
times for other memory products will also 
lengthen. The capacity exists to meet the expec
ted demand, but this capacity is not operational 
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European 1991 Micmcomponent 
Market Share Rankings 
The microcomponent market in Europe grew by 
an estimated 15.5 percent in 1991, compared 
with a growth of 5.8 percent for the total semi
conductor market. The microcomponent market 
has consistently outperformed the semiconductor 
market, growing from a share of 2.9 percent in 
1977, to 18.9 percent in 1991. Much of this 
growth can he attributed to the dominance of 
personal computers, with microperipherals fol
lowing the lead set by microprocessors, but 
microcontrollers have also enjoyed growth 
comparable vdth microprocessors and micro-
controllers. 

The top suppliers in this market are both North 
American, with Intel and Motorola retaiiting the 
leading positions in the market share rar\king. 
Intel consolidated its first position with a 
25.6 percent growth over 1990, and the com
pany's microcomponent revenue is now larger 
than the combined revenues of the next foiur 
companies. 

This report examines the performance of the top 
10 microcomponent suppliers, and analyses the 

performance of the product segments that com
prise the microcomponent market. 

Microcomponents 
The microcomponent market grew by an esti
mated 15.5 percent in 1991, adding to its 
25.0 percent growth the previous year. Micro-
component growth has consistently outper-
formed the total semiconductor market in 
Eiurope, and consequently grown its share of the 
market. This is graphically illustrated in Figure 
10, which shows microcomponents' share of the 
semiconductor market growing from a mere 
2.9 percent in 1977 to nearly 19 percent in 1991. 
The share of the market talcen by memory 
products is also shown on the graph, and while 
memory has a comparable share of the total 
market, its growth has been from a larger initial 
share. The microcomponent market has also 
exhibited more stable growth, when compared 
with the cycles seen in the memory market. 

Microcomponent growth in 1991 slowed com
pared with 1990, but this is partiy because of the 
slov^Tiess of the total semiconductor market, and 
partly because of the magnitude of the previous 
year's growth. 

Figure 10 
European Microcomponent and Memory Revenue 
(Percent of Total Semiconductor) 
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Intel is by far the largest supplier of microcom-
ponents, and has revenue exceeding tiiat of the 
following four suppliers added together. Table 2 
shows the top 10 microcomponent suppliers, 
and there are few changes since last year. SGS-
Thomson (ST) and Philips have changed places. 
Philips having overtaken ST; and AMD displaces 
Toshiba at eighth position, with Toshiba falling 
out of the top 10 suppliers. 

Intel has continued its success with its micro-
processor family, mainly through sales to PC 
manufacturers. The 386 has become the entry-
level product for most PCs and the company is 
now competing with other suppliers of tlus type 
of product. To defend its position as number-one 
supplier of microprocessors to the PC industry, 
Intel is moving the demand for processors to the 
486, and is protecting this product through prod
uct enhancements and litigation. By moving the 
entry-level processor for PCs to the 486, Intel is 
making a space for high-performance systems to 
use its next-generation processor, the P5, which 
is due for production release in early 1993. 

Motorola has continued in the development of 
embedded controllers, and is achieving consider-
able success with the 68ECxxx family. The work-
station market has moved towards RISC pro
cessors, previously the domain of Motorola's 
68xxx processors, but a large percentage of laser 
printers still use the 68xxx as the core controUer. 

Table 2 
Top 10 Microcomponent Suppliers in Europe, 1991 

Rank 

'90 

1 

2 

3 

5 

4 

6 

7 

8 

11 

10 

'91 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

Intel 

Motorola 

NEC 

Philips Semiconductor 

SGS-Thomson 

Texas Instruments 

Siemens 

Hitachi 

Advanced Micro Devices 

National Semiconductor 

others 

Total AU Companies 

Revenue 

($M) 

663 

264 

150 

115 

108 

107 

87 

75 

65 

58 

390 

2,082 

AGR 

(%) 

25.6 

13.3 

8.7 

2.7 

-14.3 

8.1 

4.8 

8.7 

38.3 

18.4 

22.6 

15.5 

Source: Dataquest (December 1992 Estimates) 

Motorola generates the majority of its revenue in 
the microcontroller market (55 percent), but this 
market grew less than the microprocessor mar-
ket In 1991, resulting in Motorola growIng below 
the market average. Motorola's microcomponent 
revenue is nearly twice that of its nearest com
petitor, though, allowIng a considerable decline 
in the company's share before it loses its second 
place. 

NEC, like Motorola, has the majority of its 
microcomponent revenue (73 percent) in micro-
controllers, and consequentially its microcompo
nent share has also grovsm less than the average. 
NEC's microcontroller performance has also 
been slightly below average, mainly due to the 
state of the consumer market. Much of NEC's 
controllers fit into consiuner applications, and 
the sale and manufacture of consumer goods 
through much of 1991 was weak. The company 
also had considerable sales in microperipherals, 
which was the weakest of the three product 
markets. NEC's sales in this market declined. 

Philips Semiconductor also grew below average, 
mainly because of the decline in microperipheral 
sales. The company's microcontroller sales grew 
above average, a significant achievement con
sidering Philips' focus on consumer products. 
The company improved its position in the mar-
ket share ranldng, mainly due to the decline in 
SGS-Thomson's revenue, rather than above-
average growth from Philips. 

SGS-Thomson dropped one position in the mar-
ket share tables, as its revenue declined in all 
tliree product segments. Nearly half of the com-
pany's revenue is in microcontrollers, and is 
focused in consumer and industrial applications. 
SGS-Thomson has access to Intel's products 
through its acquisition of Mostek. Mostek had a 
license agreement with Intel, allovving the com
pany to manufacture Intel's products; this 
license passed to SGS-Thomson when the com-
pany bought Mostek. However, ST has so far 
failed to use this agreement to enter the lucra
tive Intel-compatible processor market. 

Texas Instruments (TI) retained its position, 
although with below-average growth. The 
majority of TI's revenue is in microcontroUers 
and microperipherals. The company's position in 
programmable digital signal processors (DSP) is 
good, with much of this market using TI's 
TMS320 series of devices; DSP devices are 

SCEU-SVC-DP-9212 ©1992 Dataquest Europe Limited December 11,1992 



14 Semiconductors Europe 

included in the microcontroller category of 
microcomponents. In addition, TI has a range of 
graphics and local area network (LAN) products, 
which have also added to the company's reve
nue growth. 

However, while TI grew its revenue above aver
age in microperipherals, this market only grew 
by 4.0 percent. In microcontrollers, where 
growth was higher, at 15.8 percent, TI only grew 
by 5.8 percent. As microcontrollers represent 
over half of the company's microcomponent rev
enue, the overall performance was below aver
age when compared with the microcomponent 
market as a whole. The introduction of TI's 
80386 processor in 1992 shoLdd boost its micro-
processor revenue considerably; Texas Instru-
ments has the design for the 80386 developed by 
CjTix, and has an agreement with Intel which 
allows it to supply tike processor. 

Siemens grew below average due to a decline in 
both microprocessor and microperipheral 
revenues. The R3000 RISC processor, which 
promised significant revenue for Siemens, has 
not been as successful as was first anticipated. 
The major workstation user for the processor. 
Digital Eqiupment, fared poorly in the work
station market, resulting in low sales of the 
MII?S architecture processor by all manufactvurers 
in Europe. 

The outlook for 1992 is not much better, because 
of the breaking-up of the ACE consortivtm, 
which would have promised large sales for the 
R3xxx product family. Digital also introduced its 
own Alpha RISC microprocessor, and announced 
the defection of the company to the new proces
sor. Olivetti, another subscriber to the MIPS 
ardutecture camp, has also agreed to use the 
Alpha processor in its products, replacing the 
R3000. 

Siemens was more successful with its microcon-
frollers, which focus more on industrial and 
automotive applications. Automotive in partic
ular grew well in 1991, driven by an increase in 
use of engine management systems. 

Hitachi, as with most of the top 10, grew below 
average. Over half of the microcomponent reve
nue (65 percent) is from microconfrollers, which 
also grew below average. Tlus is due to the poor 
performance of the consumer market, one of 
Hitachi's main application areas for its 
controllers. 

Advanced Micro Devices was the star per
former of the top 10, growing by nearly 40 per
cent. All of this growth is from the rise in micro
processor sales, which compensated for a decline 
in revenue from microconfroUer and micro-
peripherals. The infroduction of AMD's Am386 
product family generated the growth in nucro-
processor revenue, and provided the only com
petition to Intel's 1386 products. AMD is now 
attempting to capitalize on this revenue growth, 
and aims to infroduce a 486 copy to penefrate 
Intel's sales of this product also. Intel recently 
won a legal case forbidding AMD from using 
Intel's microcode, and this has delayed the intro
duction of AMD's 486 products. AMD's high 
growth allowed it to leap two places in the 
rankings, and enter the top 10 at ninth position. 
While much of the credit for AMD's growth can 
be attributed to its 386 products, shipments of 
the 29000 family of RISC processors also confrib-
uted to revenue growth, finding major success in 
applications such as laser printers. 

National Semiconductor was one of only three 
companies in the top 10 to grow above average. 
Most of the company's g r o v ^ is from gains in 
processor and controller revenue. Embedded 
control is one of the main areas of focus for the 
company now, with the NS32032 family of pro
cessors finding considerable success in laser 
printer applications. National is also strong in 
LAN products, and has recently reached an 
agreement with IBM over the supply of devices 
for IBM's Token-Ring network. 

Product Performance 
The microcomponent market is composed of 
rrucroprocessors, microcontrollers and 
microperipherals, with DSP products included in 
microcontrollers. The three product segments 
have had differing growth rates ditring 1991, 
compared with similar rates in the previous 
year. Figvure 11 shows the growth rates for the 
product categories, and it can be seen from this 
that the greatest growth came from microproces
sors, with ixucroperipherals showing the lowest 
growth. The relative sizes of the categories are 
shown in Figure 12, with microcontroller taldng 
the largest share of the microcomponent market. 
Microcontrollers have slowly lost share of this 
market since 1977—the earliest date for which 
Dataquest has separate data for the three prod
uct categories—as has microperipherals. 
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Figure 11 
European Microprocessor, Microcontroller and Microperipheral Market Grovrth 

Percent Growth 

1987 1988 

Source: Dataquest (December 1992 Estimates) 

1989 1990 1»1 CAQR 87-91 

Figure 12 
European Microprocessor, Microcontroller and Microperipheral Product Share of Microcomponents 
(Percent) 

Processor 
.«!:ij.-\a^ 1^ 27.3 /o 

Controller 
42.7% 

Peripheral 
30.0% 

1987 l\/licrocomponent 
Product Share 

Controller 
41.5% 

Processor 
32 .6% 

Peripheral 
25,9% 

1991 Microcomponent 
Product Share 

Source: Dataquest (December 1992 Estimates) 
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Microprocessors 

The high growth seen in microprocessor can 
mainly be attributed to Intel's success with its 
80386 and 80486 products. Nearly half of the 
growth in this product sector is from Intel. 
The company's position as sole supplier of 386 
processors has lessened competitive pressure 
that would force the company to reduce its 
prices. The benefit to the company has been 
in high margins on the product, allowing 
higher levels of investment in product devel
opment and manufacturing. 

Table 3 shows the top 10 nucroprocessor sup-
phers to Europe, and their growth rates for 
1991. Intel has unsurprisingly retained its pos
ition at the top of the table, with Motorola 
also retaining its position. AMD moved up 
two positions, pushing down SGS-Thomson 
and Siemens. NEC slipped a little, from joint 
ninth position to tenth. 

Microcontrollers 
The microcontroller market is the largest of 
the three product segments, both in units and 
revenue. This market fared less well than the 
microprocessor market, though, growing by a 
little over 15 percent, largely because of the 
range of applications for controllers. Much of 
the demand for microcontrollers is in con-
svuner applications, but the market was weak 

Table 3 
Top 10 Microcoprocessor Suppliers in Europe, 1991 

in 1991 because of the weak demand for con
sumer goods. Demand from telecoms and 
automotive applications was stronger, however; 
with controUers being used in telephone hand
sets, engine management units and body elec
tronics, this lifted the total microcontroller 
market in Europe by 15.4 percent. 

Table 4 shows the top 10 microcontroller sup
pliers in Europe, and there is very littie 
change in company rankings when compared 
with 1990. The major change is Siemens taking 
over the lead from SGS-Thomson. Siemens 
recentiy introduced a new 16-bit controller 
family for telecoms and automotive appli
cations, and this contributed to the company's 
growth. The relatively poor performance of 
SGS-Thomson was because of its greater focus 
on consumer markets, which contributed to the 
exchange of positions at the top. The remain
ing suppliers retained their positions in the 
rankings. 

Microperipherals 

This market segment grew the least of the 
three segments, with only 4.0 percent growtii 
in 1991. The top 10 suppliers are listed in 
Table 5, which shows triat the microperipheral 
market is the one with the greatest change in 
the positions of the comparues. 

Table 4 
Top 10 Microcontroller Suppliers in Europe, 1991 

Rank 

'90 

1 

2 

5 

3 

4 

6 

7 

8 

9 

10 

'91 

1 

2 

3 

4 

5 

6 

7 

8 

8 

10 

Company 

Intel 

Motorola 

Advanced Micro Devices 

SGS-Thomson 

Siemens 

National Semiconductor 

Toshiba 

Hitachi 

Harris 

NEC 

Others 

Total All Companies 

Revenue 

($M) 

420 

74 

35 

27 

19 

16 

13 

11 

9 

7 

47 

678 

AGR 

(%) 

32.5 

10.4 

169.2 

-25.0 

-5.0 

33.3 

18.2 

lO.O 

50.0 

167 

30.6 

27.0 

Rank 

'90 

1 

2 

3 

4 

5 

7 

6 

8 

9 

10 

'91 

1 

2 

3 

4 

5 

6 

7 

8 

8 

10 

Company 

Motorola 

NEC 

Intel 

Philips Semiconductor 

Texas Instruments 

Siemens 

SGS-Thomson 

Hitachi 

Toshiba 

Matra MHS 

Others 

Total All Companies 

Revenue 

($M) 

145 

no 
108 

89 

55 

52 

49 

39 

36 

29 

152 

864 

AGR 

(%) 

14.2 

13.4 

137 

25.4 

5.8 

15.6 

-2.0 

11.4 

5.9 

20.8 

15.4 

Source: Dataquest (December 1992 Estimates) Source: Dataquest (December 1992 Estimates) 
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Table S 
Top 10 IVlicroperipheral Suppliers In 

Rank 

'90 

1 

2 

4 

10 

6 

3 

7 

8 

9 

5 

'91 

1 

2 

3 

4 

5 

6 

7 

8 

8 

10 

Company 

Intel 

Texas Instruments 

Motorola 

Western Digital 

NEC 

SGS-Thomson 

VLSI Technology 

Advanced Micro Devices 

Hitachi 

Philips Semiconductor 

others 

Total All Companies 

Europe, 1991 

Revenue 

($M) 

135 

47 

45 

38 

33 

32 

30 

5 25 

25 

22 

108 

540 

AGR 

(%) 

16.4 

9.3 

15.4 

111.1 

-5.7 

-20.0 

11.1 

-3.8 

4.2 

-42.1 

-4.4 

4.0 

Source: Dataquest (December 1992 Estimates) 

Most of the microperipheral market consists of 
coprocessors, network products, PC chip sets, 
and graphics controllers. There is relatively 
little manufacture of graphics cards in Europe, 
but those which are manufactured have 
enjoyed reasonable growth. The demand for 
PC graphics cards is clearly related to PC 
demand, but much ED? cor^vunption now 
comes from upgrades of existing machines. 
Therefore, while PC demand has been reason-
able, demand for microprocessors and memory 
has been greater, as PC users upgrade their 
PCs to give higher performance and larger 
memory. 

Coprocessors have seen major price reductions, 
witii Intel responding to competition from sup
pliers such as Cyrix and HT, which have 
offered compatible products but at a much 
lower price. In addition, the 486DX processor 
includes a floating-point unit, obviating the 
need for an additional coprocessor. 

The PC chip set market was very aggressive 
in 1991, and price declines have been severe. 
Profitability for those companies which partici
pated in this market has been weak. 

The LAN market has shown high growth, 
although manufactiure of network cards in 
Europe is low. Most of the cards are imported. 
In spite of this, though, there is a rise in 

manufacturers coming to Etuope to build 
products, and the number of companies which 
manufactture here will continue to rise. 

In the market share rankings. Motorola moved 
up one place, to third place, but the greatest 
improvement in position is from Western Digi
tal, leaping from tenth place in 1990 to fourth 
in 1991. This is due to increased sales of net
work products to manufacturers in the region, 
and reinforces the high growth for these 
products. Disk drive products also contributed 
to Western Digital's growth. 

Regional Suppliers 
The microcomponent market is dominated by 
North American-based suppliers, as is shown fri 
Figure 13. Two-tihirds of the microcomponent 
market is served by these suppliers. An exami
nation of the product categories reveals the 
microprocessor segment is almost exclusively 
served by US-based suppliers, which have over 
85 percent of the market. This dominance is 
growing. In 1988, 60 percent of the microcompo
nent market was served by US companies, and 
the greatest loss has been to Japanese suppliers, 
whose share has fallen from nearly 21 percent in 
1988, to just under 17 percent by 1991. 

The strength of North American suppliers in the 
microcomponent market had appeared to be 
under threat, since the introduction of RISC pro
cessors allowed European and Japanese com
panies to gain licenses for the products. As RISC 
processors were initially expected to replace 
CISC processors, the hold of the processor mar
ket by US-based companies appeared to have 
been relaxed. However, RISC processors have 
not achieved their iiutial expectations, ensuring 
the US strength in the microcomponent market 
remains. 

In microcontrollers the share by supplier base is 
more balanced. AppUcations for microconfrollers 
cover most of the categories, and consumer and 
telecoms products in particular are major users 
of microconfrollers. It is in these applications 
that European and Japanese suppliers have 
greater expertise, developed in their home mar
kets, and this is where these comparues are able 
to use this expertise to provide products more 
suited to the microconfroUer market. 

The microperipheral market is again dominated 
by North American suppliers, closely matching 
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Figure 13 
Regional Share of Product Markets by Supplier Base Region 

100% 

75% 

50% 

25% 

Percent Share 

r?,'̂ :̂  

Asia/Pac. 

Japan 

^m us 

^ H Europe 

Microcomponent 

Source: Dataquest (December 1992 Estimates) 

Processor Controller Peripheral 

the microprocessor market. The link between the 
two is obvious, as peripheral products will find 
their biggest demand in the PC, until recently 
manufactured mainly in the United States, by 
US companies. 

Dataquest Perspective 
Intel's position at the top of the microcomponent 
market appears imassailable. This one company 
alone has nearly one-third of this market, leav-
ing the remaining two-thirds to be divided 
between the more than 30 others. Intel's strength 
comes from its focus on microcomponents as its 
main source of revenue. Most of the other sup-
pliers have a wider range of products other than 
microcomponents, and inevitably place less 
emphasis on the market. 

There has been a period of consolidation in the 
market, with the effective rebuffing of threats to 
the established processor architecture. In Europe 
at least, the RISC processor has enjoyed less suc
cess than its CISC counterpart. RISC has found 
its place in the microcomponent market, but not 
as the leading architecture—this place goes to 
CISC. 

The introduction of other suppliers of Intel-
based architecture has finally provided some 

competition for the company. The near tripling 
of AMD's microprocessor revenue shows what 
can be gained when even a small part of the PC 
market is won. Intel is responding well, though, 
and is shifting the entry-level PC to a 486 base. 
The company has already shown its ability to 
move the market to 386. 

The PC chip set market is still very competitive. 
Time to market is the major issue with these 
parts, and they have a typical product life of 
Only 18 months. It is no siurprise, therefore, to 
see ASIC companles such as VLSI Tedmology 
high in the microperipheral market share rank
ings, as these ASIC companles have a wealth of 
experience serving fast-moving markets, where 
time to market can be crucial. However, the 
profitability of these chip sets is low, and poor 
timing can cost the companies dearly. The weak
ness of the microperipheral market relative to 
the microprocessor market is related to the high 
level of competition between chip set suppliers. 

Among the other microperipherals, the coproces
sor saw strong competition for the first time. 
Suppliers such as AMD and Weitek had been 
making coprocessors for some time, and were 
happy to follow Intel's lead on pricing. The 
entry to the market of other suppliers such as 
Cjnrix and IIT, prepared to imdercut the 
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established pricing strategy to gain market 
share, reset the high price band these coproces
sors fell into, resulting in significant price 
reductions from Intel. This also pushed the 
microperipheral market value down. 

In the network market, the outlook is for strong 
growth. The agreement between National Semi-
conductor and IBM over IBM's Token-Ring sys-
tem should open up the network market more. 
National has enjoyed considerable success in the 
network market anjrway, and this should add to 
its fortunes. 

Microcontrollers have suffered mixed fortimes. 
The weakness of the consiuner market, following 
a small boom over the foturth quarter of 1990 
and the first quarter of 1991, reduced demand 
for 4-bit and 8-bit controllers, but this was com
pensated for by the rise in demand for telecoms 
and automotive applications, giving moderate 
growth to microcontrollers. 

The outlook for microcomponents is mixed. Data 
processing remains the major application. The 
introduction of Windows from Microsoft has 
stimulated demand for higher-performance pro
cessors, which is continuing through 1992 and 
into 1993. The development of video compres
sion techniques, and the establishing of standard 
algorithms for this compression, should stimu
late the demand of computer-based products 
such as multimedia players and videotele
phones. The weakness of the consiuner market 
will delay the demand for these products, 
though, consequentially delajdng demand-led 
growth for the microcomponents. The success of 
the PC will ensure that established levels of 
growth continue, and semiconductor suppliers to 
this market do not suffer in the meantime. 

By Mike Glennon 

In Future Issues 

The next issue of Dataquest Perspective will 
Include the foUowIng: 

• Major users 

• Memory ranitings 

• Capital and expenditure of European com
panies 
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Correction 
VN̂ th reference to Dataquest Perspective 
SCEU-SVC-DP-9210, August 28, 1992, please 
note we have revised Figure 9 on page 15 of 
that issue, which showed worldvvide 32-bit 
vmit slupments for 1991. The revised figure is 
shown below. 

Worldwide 32-bit Unit Siiipments, 1991 

CISC 88.5% 
12,168 K units 

RISC 11.5% 
1,577 K units 

SPARC 19.1% 

2900019.0% 

Transputer 16.5% 

i960 15.9% 

MIPS 11.8% 

Others 17.8% 

1991 Worldwide 32-Bit 
Microprocessor Shipments 

RISC Architecture 
Percent Share 

Source: Dataquest (December 1992 Estiniates) 
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In This issue... 

Pricing Analysis 

European Pricing Update 
This issue, Dataquest is tracking a new set of 
parts, including flash memory, to maintain cur
rency of the price tracking and give a representa
tive measure of prices. Some microcomponents are 
in short supply, thus firming prices, and change is 
expected in DRAM resulting from US and EC anti-
dumping action ageiinst Korean manufacturers. 
By Mike Glennon and Jim Eastlake Page 1 

Market Analysis 

state of tite Industry 
The Eiiropean book-to-bill ratio is maintaining its 
high level at 1.10. This is due mainly to very high 
booking levels, although billings are also growing 
well. Tlie major driver for this is PC demand, with 
exchange rates adding to the growth. 
By Mike Glennon Page 4 

Antidumping Duties levied on Korean DRAMs in 
Europe and Nortli America 
A provisional antidumping duty of 10.1 percent 
has been imposed on the European Commission by 
three Korean suppliers, Goldstar, H5aindai and 
Samsung, effective September 18. The US Depart
ment of Commerce has also imposed varying 
duties on the same three vendors, effective 
October 28. 
By Jim Eastlake and Mark Giudici Page 8 

iBM/Siemens/Toshitia 256M DRAM Venture Breale 
New Ground in industry Cooperative Undertaldng 
The $1 billion joint venture to develop the 256M 
DRAM and accompanying 0.25 pm process breaks 
new groimd in collective technical efforts and 
poses new challenges to industry competitors. 
By Lane Mason Page 11 

Pricing Analysis 

European Pricing Update 
This is the first input for price tracking for a 
new set of parts. The standard logic section has 
been reduced, with representative octal parts for 
F.AST and AC product families. The analog sec
tion follows a representative voltage regulator, 
and the IMS171D is a high-performance triple 
digital-to-analog converter (DAC), used to track 
higher-integration analog components. 

The microcomponent section has been updated 
with the higher-performance Intel and Motorola 
products, and has retained the MIPS RISC pro-
cesser. The memory section has been updated to 
follow faster and higher-density products. Flash 
memory is also being followed for the first time, 
replacing some of the UV EPROM products. 

These modifications should ensvure the cmrency 
of the price tracldng, and also give a representa-
tive measiure of most prices in the Evuropean 
semiconductor market. 

Table 1 shows European Semiconductor booking 
farends for orders of 1,000, 10,000 and 25,000 
units or more. 

Standard Logic 
Demand for SO parts is slowing, as capacity and 
demand align themselves. Nevertheless, lead 
times are still at 6 to 12 weeks, and prices 
remain firm. PDIP parts are on shorter lead 
times, but prices are still strong. Business in 
Europe is reasonable, with the German market 
still supporting much of the region. 

Analog 
The overall market is reasonably stable, with a 
weak consiuner segment compensated by the 
stronger telecoms sector. Lead times suggest this 
condition is likely to continue. ED? demand is 
strong, as lead times for the triple video DAC 
are typically at 8 to 12 weeks. 
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Table 1 
European Semiconductor Pricing November 1992 
All Prices in US Dollars (including imporl duty where relevant) 

Product 

Standard Logic 

74AC244 

74F244 

Analog 

78L05 

IMSG171D 

35MHz Video DAC 

Microcomponents 

80386SX-20 

80386DX-40 

80486DX-33 

68040-25 

R3000-25 

DRAM 

lMxl-80 (IM) 

4Mxl-80 (4M) 

512Kx9-80 (4M) 

256KX16-80 (4M) 

4Mx4-70 (16M) 

(4Mxl)x2-HlM-60 

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 

PDIP 

T092 

PQFP 

CPGA 

CPGA 

CPGA 

CPGA 

SOJ 

SOJ 

SIMM 

SOJ 

SOJ 

SOJ 

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 

5K 

Volume 
Price 

0.37 

0.21 

0.14 

3.05 

45.00 

94.00 

350.00 

370.00 

80.00 

3.30 

10.30 

13.25 

12.75 

92.00 

26.50 

6.95 

5.85 

13.50 

4.30 

3.00 

4.50 

8.00 

lOK Adder 
(%) 

10% 

10% 

10% 

15% 

o% 
o% 

-5% 

-5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

5% 

10% 

10% 

5% 

5% 

5% 

IK Adder 
(%) 

15% 

15% 

20% 

25% 

5% 

10% 

5% 

5% 

15% 

15% 

15% 

15% 

15% 

5% 

10% 

15% 

10% 

30% 

20% 

15% 

10% 

15% 

Lead Time 
(Weeks) 

4-12 

4-12 

4-8 

8-12 

10-16 

10-16 

8-12 

4-6 

4-10 

2-6 

6-8 

10-12 

10-12 

8-14 

8-10 

4-6 

4-8 

12-16 

8-12 

2-4 

6-8 

4-6 

Source: Dataquest (November 1992 Estimates) 
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Microcomponents 
The state of the microcomponent market 
depends on the product, rfhe 486SX20 parts are 
shipped off the shelf, but 486SX25 parts are 
tj^ically on a 13-week lead time, and 486DX33 
parts are also on longer lead times, as demand 
improves. Lead times for 386SX and 386DX have 
increased dreunatically, as Intel moves on to the 
486. Demand is still there, but the supply is 
reducing. 

Memory 
DRAM 
The general atmosphere in DRAM is one of 
impending change. The change has been 
brought about by the US and EC antidumping 
action taken against Korean manufacturers, 
particularly the US action (see separate article). 
Vendors all feel they can begin to justify price 
increases. However, the major OEMs that 
Dataquest talked to in the process of compil
ing this update are still playing it cool. 

\^rtually all vendors and buyers acknowledge 
that the x9 DRAM module is showing a price 
inflection now. There are bullish vendors quot-
Lng prices in the inid-$30 range, but for most 
a price of around $26 to $27 is more real. All 
agree that the price in the United States is 
substantially higher than in Eiu:ope. 

It is the 4M DRAM that seems next in line 
for an upward price inflection. Lead times 
have moved out over the past few weelss. 
Again, though, the larger computer customers 
feel that any hiatus in availability, caused by 
Korean attempts to rethink their global alloca-
tion strategy, will be resolved certainly by the 
new year. 

There does seem to be a true availability prob-
lem on the "wide-word" DRAMs. Dataquest 
has noted a significant extension of lead times 
on the x9 and xl6 organizations. This is being 
followed by an inevitable price firming. 

Quite the opposite seems to be happening on 
VRAMs. For so long the "speciality" DRAM 
that has been on extended lead time, it is 
now becoming readily available. 

Flash 
ConditiorLs in the flash market are being deter
mined at the moment by the limited number 

of suppliers. This limited availability is having 
a partiailar impact on the 2M part, which is 
very popular for use in mobile phones. Ciu:-
renfly, vendors indicate that demand from 
Nokia Mobira, Ericsson Radio and Motorola in 
Europe is sufficient alone to eat up their Euro-
pean product allocation tJurough February 1993, 
so lead times are extending rapidly and spot 
market prices are increasing. Dataquest has 
heard pricing as high as $18 in volume. While 
there is litfle price differential between package 
options, it is important to note that the 
"mobile" manufacturers are preferring PLCC 
and TSOP options to PDIR 

EPROM 
Following Intel's departure from the EPROM 
business there was a battie among the leading 
vendors to take over the company's vacant 
share. This has now largely been settled and 
at least two of the protagonists are now fully 
booked for the next three months. However, 
prices for the 2M-170 still remain static at 
about $4.30 for orders of 50,000 units. 

SRAM 
Perhaps it would be a pun to say that prices 
are static in the SRAM market, but this seems 
to be the case. There seems to be no partic-
ular availability problem with the parts we 
track, and SRAM demand has been healthy in 
Europe this year. We expect the market to 
grow by more than 35 percent. The prime fac-
tor seems to be cache usage in PCs. European 
PC assemblers liave "stuffed" their boards 
with SRAM in Europe this year as they have 
fotuid products cheaper here. As a footnote, 
several vendors commented that they have 
seen increased quoting activity from Korean 
suppliers in the past few weelcs. It seems 
likely that the three suppliers feel under press
ure right now to broaden their portfolios away 
from DRAM. 

Current Exchange Rates 
1 US doliar = 

0.653 UK pounds 
1.569 deutsche marks 
5.317 French francs 
0.799 ECU 

By Mike Glennon 
Jim Eastlake 
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Market Analysis 

State of the Industry 
The SIA flash three-month average book-to-bill 
ratio for the month of September was 1.10, 
another surprise increase over August's ratio of 
1.09 and Jtdy's higher than expected 1.08. 
Figure 1 shows the book-to-bill ratio for the past 
13 months, and the three-month average book
ings and billings for the semiconductor market 
in Europe. The billings value for Europe was 
$1,235.0 million, and the bookings value was 
$1,080.7 million. 

September's billings are normally high, but this 
month represents a 26 percent growth over the 
same month the previous year. This is untypical, 
and the last time growth of this size was seen 
was in 1988, when growth for the year was 
31 percent over the previous year. That annual 
growth figure is unlikely to be repeated in 1992, 
though. When the bookings data are examined, 
the growth is even higher. September's three-
month average growth is an astonishing 47 per
cent higher than the same month the previous 
year. The high bookings value has pushed the 
book-to-bill ratio up at a time in the year when 
it typically declines to below unity. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly billing and three-month average 
booking figLu:es for Europe. The model calculates 
trend and seasonal variations, and tises these, 
together with monthly weighting factors, to fore
cast future billing and three-month average 
booldng figures. These figttres represent an 
"average" year. When the actual figures are 
compared vfiih the forecast figures, an early 
indication of whether the year will be above or 
below average can be seen. The forecast and 
actual figures are compared, and this ratio is 
averaged over 12 months to show underl5dng 
trends. 

The minor adjustments made in the provisional 
bookings and billings data for August have had 
no effect on the book-to-bill ratio for the month, 
and it is still heading in the opposite direction 
to that indicated by the forecast model. Booldngs 
are still well ahead of the expected level, and 
are continuing their upward trend, when typi
cally they should be declining on a monthly 
basis (Figure 2). Billings are reasonably dose to 
expectations, v^th the exception of September 
(Figure 3). Figure 4 shows the three-month aver
age book-to-bill ratio. 

Hgure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 
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Figure 2 
European Total Semiconductor Three-Month Average Bookings 
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Note: Last two months are preliminary. 
Source: WSTS/SIA, Dataquest (November 1992) 

Figure 3 
European Total Semiconductor Actual Monthly Billings 
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Note: Last two months are preliminary. 
Source: WSTS/SIA, Dataquest (November 1992) 
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Figure 4 
European Total Semiconductor Book-to-BIII Ratio 
(Three-Month Average) 
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Note: Last two months are preUminary. 
Source: WSTS/SLA, Dataquest (November 1992) 

The rise in billings is not unexpected, however, 
given the three-month rise in bookings. Wiih a 
typical two- to tluree-month delay before book-
ings become billings, the inherent demand built 
up in the bookings data wiU ensure billings data 
maintain healthy growth. 

There is still the spectre of double ordering, 
driving the high bookings figvures. However, the 
billings data suggest at least some of this high 
level of booking is turning to real orders, offset-
ting the fear of double orders. 

Dataquest Perspective 
Bookings and billings are clearly enjojdng very 
healthy growth, as is easily apparent from the 
12-month average growth shov\m in Figure 5. 
The sudden rise in reported revenue mirrors the 
high growth reported for the US semiconductor 
market. There is some hearsay evidence of dou
ble ordering, but the general feeling in the mar
ket is that demand is true. Early indications of 
October bookings suggest that month may over-
shadow September's high growth. 

The puzzling factor is what is driving this big 
increase in demand. The economies of the coim-
tries in Evurope are not in a good enough condi-
tion to drive a major increase in demand. The 
growth must therefore be related to supply. For 
some time there has been the hint of a shortage 
in memory products, but the available capacity, 
albeit not necessarily utilized, should offset this 
worry. Other short-term issues include the rais-
ing of Korean memory prices, and the shortage 
of SO packaged general-purpose logic 
components. 

Inventories have been reducing for some time, 
and the general level at the beginning of the 
year was low. However, this reduction only 
serves to transmit changes in the market back to 
the suppliers faster, as equipment manufacturers 
are not able to smooth the swings in demand 
through rises and falls in inventory. The rise in 
demand could be related to greater business 
confidence, producing a rise in inventories, but 
other business indicators do not support this. 
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Figure 5 
European Total Semiconductor Bookings and Billings Growth 
(12-Month Average) 
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Another due to the rise in demand is the recov-
ery of business though distribution. As major 
semiconductor suppliers introduce or extend 
their key account programs, many of these com
panies' lesser accoxmts are passed to distri
butors. This has stimtdated distribution business, 
but it also hides an underljring increase in 
demand through distribution. The smaller 
accounts are increasing their business, smd this 
is spread across all applications. 

The product level detail gives the greatest hint 
of where demand is coming from. The fastest-
growing products are memories and microcom-
ponents. The demands of Widows on memory 
are severe, and many memory products have 
been shipped as upgrade cards direct to the end 
users. The performance of newly pvirchased PCs 
is rising, with the 486-based PC gradually dis
placing the 386 PC as the preferred machine. 
This increases the dollar vedue of the processor, 
and has a subsequent effect of increasing the 
memory demands of the machine. These two 
factors have combined to increase component 
demand considerably. 

One of the more established methods of build
ing PCs in Evtrope is to import preassembled 
boards, without memory or microprocessor, and 
place these on the board after piurchasing them 
locally. This effectively increases demand for 
these products, while not having the same 
increase in demand for the other components on 
the board, and has a positive effect on semicon
ductor consxunption in Exurope. 

Demand is also rising in general-piurpose logic, 
but this is driven by a shortage of SO parts, 
creating an artificial demand for these compon
ents, and it is here that some double ordering is 
appearing. Lead times for these products are 
stretching to 18 to 20 weeks for some compon
ents, forcing purchasing managers to place 
orders for parts which they may not need. Ulti
mately the situation will stabilize, but it could 
be disastrous for these purchasers if they have 
overordered by any significant amoimt. 

The final factor driving up demand is the 
exchange rate. While lunit demand is increasing 
in many areas, the exchange rate is shifting to 
the extent that the growth in the dollar value of 
the market is much greater than the growth 
when meastued in local currency. 
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All of these factors have combined to give a 
sharp rise in the market. The underlying 
demand is increasing, as seen by, for example, 
the shift to higher-performance PCs. Other areas 
are also showing some signs of recovery. The 
transportation sector is growing, as the legisla
tion introduced for exhaust emissions for new 
cars encoiurages the vise of microprocessor-
controlled engine management units. This rise in 
the semiconductor content is thus compensating 
for the relatively weak new car sales. The tele-
coms sector is stable, and remauis the backbone 
for semiconductor demand in Europe. 

The high growth witnessed is therefore on top 
of the imderlying upward trend, and is distort
ing the data. The immediate outlook cotdd be 
for a continued rise in demand, or an apparent 
fall-off of this demand as overordering is com
pensated for, and prices soften again. The out
look for the year-end, though, is for a reasonable 
growth in the dollar figure, perhaps as high as 
10 percent, but at least 7 percent without a 
doubt. 

By Mike Glennon 

Atttiilumping Duties Levied on Korean 
DRAMS In Europe anil North America 

Europe 
In the Official Journal of the European Communi
ties L272, volvune 35, dated September 17,1992 
the European Commission (EC) annoimced the 
imposition of a provisional antidumping duty 
on imports of DRAMs originating from the 
Republic of Korea (Commission regulation No. 
2686/92 of September 16, 1992). 

In March 1991, the Commission annotmced the 
initiation of antidmnping proceedings on 
DRAMs originating in South Korea. This fol
lowed a written complaint received from the 
Evuropean Electronic Components Mantifacturers 
Association (EECA). The period of investigation 
was from January 1, 1990 to December 31, 1990 
and the EC's investigations involved: 

• Commtmity producers—^Motorola and 
Siemeiis 

• Producers in Korea—Goldstar, Hyimdai and 
Samsung 

• Exporters of Korean origin parts to the 
Eiuropean Community—Texas Instrvtments 

Products Investigated 
The products investigated cover DRAMs of all 
t5rpes including: 

• Densities—256K, IM, 4M, 16M 

• Process technologies—NMOS, CMOS 

• Configurations—xl, x4, x8 

• Packages—PDD?, PSOJ, PZIP, etc. 

• Access times—100ns, 80ns, 70ns, 60ns, etc. 

• DRAM wafers and die, midti-combination 
forms of DRAMs such as DRAM modules, 
and SIPs/SIMMs referred to by the EC as 
stack DRAMs 

• Variations of finished DRAMs such as 
VRAMs and pseudo SRAMs 

Dumping IVIargins 
In deciding whether dttmping had occvurred, 
constructed normal values were determined for 
each producer on the basis of their individual 
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costs of production. This took into accoimt 
sales, general and administrative costs (SG&A) 
together with a reasonable profit margin. The 
cost calculation and the calculation of "reason
able profit margin" took into accoimt current 
and future R&ID costs, the financing of the 
very large capital expenditvu:e necessary for fab 
construction, the short innovation cycles associ
ated with DRAMs, and the "generally risky 
nature of the cyclical business." 

The weighted-average dumping margins provi
sionally established for each producer and 
expressed as a percentage of the total cif 
Community-firontier value of imports are as 
follows: 

• Goldstar, 122.4 percent 

• Hyimdai, 57.3 percent 

• Samsimg, 18.1 percent 

The evaluation revealed that for all three 
Koreans substantial price undercutting existed 
in the European market. Indeed a substantial 
proportion of the sales to the CommLinity 
were made below cost. The Conmnission iden
tified three DRAM manufacturers in Evurope: 
Motorola, Siemens and ISTEC. Two of these 
compeuties supported the complaint, while 
NEC did not participate. A study of the two 
revealed that injury had been caused to both 
parties. Motorola had planned to increase its 
production capacity in 1990 based on the out
come of the EC's investigation into Japanese-
produced DRAMs. Subsequentiy, these exten
sion plans had to be cancelled due to substan
tial price erosion on the Conununity market. 
In the 1989 to 1990 period Siemens had to 
delay and finally alter its plans for a new 4M 
DRAM fab, after a major price decline 
occiurred. 

European Commission Action 
A provisional antidumping duty has been 
imposed on imports of all types of DRAM as 
indicated above, including modules. The rate 
is 10.1 percent expressed as a percentage'^ of 
the net £ree-at-Commuruty-frontier price before 
duty. The regulation came into effect on Sep
tember 18, 1992. 

North America 
Shortly after the imposition of duties in Europe, 
the US Department of Commerce annoimced 
preliminary antidvunping duties levied against 
the same Korean DRAM suppliers: Samsimg, 
Hyundai, and Goldstar. The tariffs will become 
effective upon publication in the Federal Register, 
which should be on October 28, 1992. The duties 
imposed were the result of an antidmnping peti
tion made by Micron Technology to the Inter
national Trade Commission this summer. Sepa
rate duties per company have been set because 
of the investigation method and findings. The 
duties are as set out in Table 2. 

The tariffs include all affected devices (wafers, 
unsorted or sorted die, all packaged devices and 
memory modules) manufactured in Korea and 
shipped into the United States directiy from the 
manufactiirer or indirectly via subconfractors. 
rfhis also includes offshore pturchasing offices 
and affects all shipments made into the Uruted 
States on or after the Federal Register publication 
date. DRAM devices that are "materially trans-
formed" into electrical equipment (that is, com-
puter motherboards or a finished system) and 
shipped into the United States are not included 
in the preliminary detertrunation. 

Dataquest Perspective 
Both European and US antidumping duties are 
provisional, while a solution is sought. The form 
of this solution is yet to be decided, but two 
alternatives are: Korean companies subscribing 
to a reference price agreement; or Korean com
panies subscribing to a data collection scheme to 
ei^ure future fair play. 

Table 2 
US Duties on Korean Suppliers 

Company 
Samsung 
Goldstar 
Hyundai 

Other Korean Suppliers 

Duty 
87.40% 
52.41% 
5.99% 

61.88% 

US DRAM 
Market Share 

14.3% 
5.7% 
4.5% 

Source: European Commission 
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In Europe, the imposition of the diunping duties 
is already having an impact on the price of 
DRAMs. Most memory suppliers have seen an 
easing of price pressure for the affected parts, 
and can justify price rises. Some of the drive for 
this appears to come from the liigh prices seen 
in the United States, though. Korean companies 
have a significant inventory of products already 
in Europe, and appear to be supporting their 
major customers through the provisional period 
from this inventory. This may change as the 
inventory is used, and new products have to be 
shipped into Europe. 

In the United States, the antidumping duties 
levied against the Korean suppliers v̂ dll have a 
dramatic impact on overall pricing of the affec
ted devices (IM, 4M, 16M and above DRAMs, 
VRAMs, and modules). Dataquest estimates that 
the three companies shipped 24.5 percent of all 
DRAMs consumed in the United States in 1991, 
and it is estimated that the overall price for the 
DRAM market in the United States could be 
increased by 10 to 15 percent above ciurent 
expectations for price declines. 

The Korean suppliers have been unable to build 
a similar inventory in the United States to the 
one in Europe, and although current DRAM 
availability in North America remains good, 
with lead times ranging between six and eight 
weeks for most devices, most likely this decision 
will change the relative stabiUty of the market 
for the next four to six weeks. Prior to this 
decision there was concern from purchasuig 
managers that the potential of a supply con-
straint in 1993 could occur, based on system 
demand and known semiconductor capacity 
levels. This concern has now been compoimded 
with antidumping duties. 

Sirrular to the timing of the last antidtunping 
duty decision made in September 1986, prices 
then and now for many DRAM parts had been 
stabilizing, if not rising. These duties are expec
ted to quickly raise the average price floor of the 
affected parts and result in destabilized pricing 
on both the spot and contract markets imtil 
specific user-suppUer adjustments have been 
made. 

The inclusion of all DRAM products in the 
United States (from wafers to SIMMs, including 
VRAMs) appears to be an effort to close the 
SIMM market loophole raised in the 1986 fair 
market value (FMV) decision. VN̂ th the final 
determination on dtunping duties to be set in 
March 1993, users of Korean DRAM and VRAM 
most likely will be avidly petitioning the 
Department of Commerce about the overall 
impact of this decision on electronics products. 

According to the US Department of Cortunerce, 
all interested parties have an opportimity to 
comment on earlier requests made by different 
companies that wanted to exclude certain 
devices from this ruling. Comments should be 
submitted in at least 10 copies to the Assistant 
Secretary for Import Adminisfration no later 
than November 19, 1992. 

The increase in component costs is less likely to 
affect eqmpment prices in Europe than in North 
America, as the price increase is relatively small 
compared with North America. FoUovving the 
imposition of duties on LCDs, US equipment 
manufacturers responded by exporting manufac
ture out of the United States to Europe and 
Asia. This is likely to occtu: again with board-
level products. The announcement excluded 
boards assembled outside the United States with 
Korean DRAMs and imported into the country. 
While Eturope benefited from the LCD dumping 
duties, it is less likely to benefit from this 
DRAM decision, as duties have been imposed 
here also. 

The biggest effect in Europe will be on naulti-
national comparues. These companies are world
wide purchasers of components, and if a sup-
plier is imavailable in one world region it is 
likely to be removed as a preferred supplier in 
the other regions. The reduction of the number 
of memory suppliers available to the major 
memory users can only exacerbate a potential 
shortfall in memory supply, pushing up prices 
and lengthening lead times. 

By Jim Eastlake 
Mark Giudici 
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IBM/Siemens/Toshiba 256M DRAM Ven
ture Breaks New Ground in Industry 
Cooperative Undertalcing 
The joint venture among IBM, Siemens, and 
Toshiba aimoxmced in July is another step in the 
industry's trend toward massive cooperative 
ventures to lower the cost and risks associated 
with advanced process development. In one 
stroke, it cuts the private cost of process devel-
opment for the 0.25 |xm process by two-thirds or 
more and poses a significant economic challenge 
to companies that fancied going at it alone. 

This article discusses the particulars of this most 
recent megaventure, along -wiiii its significant 
implications for the development of the industry 
for the remainder of the 1990s. 

Basic Tenets of the Agreement 
The basic agreement calls for Toshiba, Siemens, 
and IBM to collectively develop a 256M DRAM 
design and the 0.25 |im process on which it can 
be manufactiued. The limit stops at the end of 
the development stage and at present has no 
provision for manufacturing (which might run 
into a host of antitrust objections). The group 
estimated that the program would entail 
aggregate expenditure of more than $1 billion to 
develop the 256M DRAM and qualify it for pro-
duction late in the decade. 

IBM's Advanced Semiconductor Technology 
Center in East FishkiU, New York State, wili be 
the principal initial focus of development 
activity, with supporting projects being under
taken independentiy by Tosliiba and Siemens. 
The program is expected to employ more than 
200 researchers from the three members at its 
peak. 

According to IBM, each participant will also be 
aUowed to reseli the technical fruits of the joint 
venture, making it possible that any of these 
companies covild reduce its net financial commit
ment significantiy by achieving a royalty stream 
to compensate for the immense development 
costs. Ih addition, though the process will ini-
tially be developed for the 256M DRAM, each 
party is free to enhance and modify the common 
process and apply it to other products, including 
logic devices. 

Earlier Agreements 
At present, IBM has an agreement to produce 
16M DRAMs in France with Siemens. These 
devices are now in production at the existing 
IBM facility at Corbeil-Essonnes, and are being 
marketed by Siemens. IBM and Siemens also 
have a 64M development program in place. 
Apparently seeking to dispel notions that Sie-
mens was re-evaluating its positioning in 
DRAMs or semiconductors, Siemens President 
and CEO Karlheinz Kaske commented that the 
joint ventvire "contributes to futiure applications 
ui telecommunications, and assures our cus-
tomers of otur engagement in microelectronics." 

Toshiba and Siemens have a relationship that 
began v^th the IM DRAM in 1985, which trans
ferred the Toshiba IM design and process to Sie
mens in exchange for a fee and continuing tech-
nical support. 

Also, IBM and Toshiba within the past few 
months have negotiated a tedmology agreement 
to develop solid-state files (SSFs) using Toshiba's 
NAND flash technology and IBM's advanced 
controUers and interface technology. 

Clearly, the prior arrangement between Siemens 
and IBM and the addition of a 256M agreement 
will make it easier to keep the process and 
product program on a steady path. 

Financial Risk and Cost—The Prime Mover for 
Alliances 
All other reasons aside, the prime mover for this 
agreement is cost and risk. 'The calculus of 
return on investment on deep process develop-
ment is horrendous. One has only to look at 
IBM's massive investments in X-ray lithography 
to see the difficulty of the problem: year after 
year, tens or himdreds of millions of doUars 
were invested to try to catch a receding goal. It 
is small solace to IBM to be the X-ray leader. It 
has cost close to a billion dollars, without 
appreciable return. 

Development of a 256M technology is a similar 
program, requiring significant years of invest
ment in advance of any retiun, fraught wdth 
timing imcertainties of market development and 
pushing into the unknowns of technology devel
opment. In sheer magnitude, it is on the same 
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scale, and no one, not even IBM, is rich or smart 
enough to go it alone. The risks are too great 
and the costs are too large, so the semiconductor 
industry is grouping together to create advanced 
process knowledge and to share costs. 

Global Technology 
While this present agreement has a partner in 
each of the world's markets, in fact the globed 
element of this venture is weak compared with 
the finance and risk elements. Still, IBM cements 
its position as a "Eiuropean" electronics company 
and lends a hand to Europe's leading supplier 
of commodity memory chips and arguably its 
leading semiconductor technology house. 
Because there are no manufacturing or market-
ing plans as a part of the compact, however, 
most of the trade issues are sidestepped or 
avoided and knowledge will flow freely through 
the porous borders of the United States, Japan, 
and Europe. 

Perhaps the more important global aspects of 
this venture may be any difficulties that arise 
from conducting research in three vddely sepa-
rated locations. Although research tasks can be 
well defined and divided up, there is certainly a 
high value in the incessant communication 
taking place among the research staff. Whether 
we like it or not, geographic separation has its 
high overhead costs and inefficiencies. 

Increased Pressure on Other DRAM Makers to 
Do Likewise 
Another likely outcome of this armovmced ven-
tvue among Toshiba, Siemens, and IBM will be 
forcing other aspirants to the 0.25 |xm or 256M 
DRAM realm to find similar means of remaining 
cost-competitive later in the decade. No inde-
pendent, go-it-alone DRAM producer can hope 
to be competitive in future generations while 
spending three times as much as other partici-
pants to develop the process. To date, we have 
seen three 64M/0.35 pm deals (NEC/ATT, 
IBM/Siemens, and Hitachi/Texas Instruments). 
Already the 256M development costs are getting 
steep enough that they need to be shared. NEC 
annotinced earlier in the year that it would 
spend $150 million for development of the 256M 
DRAM in 1992. 

Who Is Driving the Industry? 
Such a transnational arrangement serves to re-
focus the industry's attention on the fact that, 
despite virtually imiversal government partici-
pation in the semiconductor industry, the prime 
movers are still private companies pvursuing 
what they perceive as their own best interests. 
The US goveriunenf s subsidy of Sematech, at 
$200 million per year, is about 5 percent of the 
US industry's R&D budget, and is comparable 
to this single program. JESSI is of similar scope 
and magnitude. This undertaking will be 
financed, at least superficially, by the industry 
participants themselves. 

There are probably lessorxs here, as well, for 
managing miiltiparty development undertakings 
that require substantial investment and provide 
returns to each participating party. Deciding the 
quid pro quo and the research program among 
disparate parties wdth similar interests is a for
midable problem. How can one be sure that the 
benefits derived by each party are commen
surate with its contribution? There is every 
incentive to minimize financial and human 
resource inputs and maximize technology out
comes. 

Common Process—Core and Differentiators 
The formidable costs faced by companies for 
development in the subquarter-micron range 
have been rather cleanly divided into a "com
mon process pool" that has appeared to pose 
the most significant barrier to 21st-century 
indvistry development, and "other," which 
includes manufactvuring costs, marketing, non-
DRAM product definition, and specialty process 
development costs. Process development costs 
are where the biggest dollars are spent, but they 
do not provide proportionate profits or added 
value in today's marketplace. 

From another view, just as Texas Instrvunents 
tries to feed as much revenue as possible off a 
common set of process tools, equipment, and 
recipes (both independently and v^th the 
Hitachi johit ventures), these three companies 
seek the same broad amortization across a mas
sive range of products: not only their OWTI prod
uct lines (which in 1992 were about $10 billion), 
but also to Others tlirough resale of the tech-
nology allowed tmder the terms of the 
agreement. 

Noveinber 6 ,1992 01992 Dataquest Europe Limited SCEU-SVC-DP-9211 



Semiconductors Europe 13 

By dramatically reducing the costs of forward 
process development, "process" pushed bade the 
hierarchy of differentiating capabilities, because 
these three companies, and likely others later, 
can build off the same core capabilities. Many 
observers of the industry have criticized the 
intense focus of the industry on manufacturing 
and money, on "process," and on the fine-line 
capabilities best exemplified by Japanese pro
gress in MOS memories during the 1980s, 
instead of on looking at where the performance-
enhancing opportunities are in silicon-consuming 
systems. 

Today, "process" appears to be becoming an 
enabling capability, necessary but not svifficient 
for semiconductor companies' profitability. Value 
to the customer and sustainable market advan
tage are increasingly given by proprietary archi
tectures, products well-defined to fit appli
cations, and software. One can read in this 
agreement then that, provided this 0.25 pm 
capability is made available to parties outside 
the three principals, a tilt toward design-
intensive US companies and away from market 
domination through process excellence will 
result. It reduces, though hardly eliminates, the 
advantages achievable through sheer financial 
resource. 

Dataquest Perspective: A New World Order? 
This megaventiure qviite likely is the largest and 
most recent fixture in the emerging semiconduc
tor industry structtu:e. In this view, basic tech
nologies wiU be developed in conunon, widely 
shared, and differentiated by each individual 
practitioner. Fully 20 separate 0.8 and 0.7 pm 
processes were developed for the 4M DRAM 
generation. For future generations and the 
0.25 |im level, as a result of tiiis common devel
opment pact, we may see just four to five basic 
processes offered by groups of collaborators, 
reducing redundancy and vmnecessary process 
development and freeing industry resources to 
concentrate on the highest value-added (and, for 
the maker, profitable) chip design issues. 

Process development may be even further sepa
rated from production and design in the future, 
just as the equipment industry, formerly a part 
of the semiconductor industry, has evolved into 
a separate standalone industry offering standard 
products to all device manufacturers. 

By Lane Mason 
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In Future Issues 

Along with the regular features, "European 
Pridng Update" and "State of the Industry," the 
next issue of Dataquest Perspective will cover: 

• European microcomponent market share 

November 6,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9211 
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alliances worldwide, (Apr 24):8 

DRAM 256M 
IBM/Siemens/Toshiba joint ventizre, (Nov 6):11 

Dumping 
DRAM, Oun 19):10; (Nov 6):8 
European Commission provisional antidumping legis

lation against Korea, Oul 31):2 

EC. See European Community 
Ecorwmic indicators 

GDP in G7 countries (1990-1993), (Feb 28):16 
Economic models 

semiconductors 
long-term, Qvl 31):14 
short-term, (Jul 31):15 

Economic outlook 
Europe (1991-1993), (Jul 31):11 

EDA. See Electronic design automation 
HDP applications. See Data processing applications 
EEPROM 

consumption, Europe (1988-1995), 0\m 19):12 
price, Europe (1988-1995), Qvn 19):12 

Electrolux (company) 
semiconductors, consumption, worldwide (1992), 

(Dec 25):22 
Electronic design automation (EDA) 

electronic data interchange format (EDEF) and, 
(May 29):9 

frameworks and, (May 29):9 
market juialysis, industry, Europe, (May 29):8 

Embedded control 
RISC microprocessor applications, (Aug 28):10 

EM Microelectronics-Marin 
analog IC ranking, Europe (1991, 1992), O êc 31):20 
IC ranking, Europe (1991, 1992), (Dec 31):10 
semiconductor ranking 

Europe (1991, 1992), (Dec 31):9 
worldwide (1991,1992), Pec 31):12 

End-user analysis 
Dataquest European Semiconductor Vendor of the 

Year Awards (1992), (Aug 28):19 
Dataquest Semiconductor Supplier-of-the-Year Awards 

(1992), (Apr 24):14 
end-user strategic trends, Europe, Qun 26):1 

EPROM 
consumption, Europe (1988-1995), (Jun 19):12 
market share, Europe (1991), (Dec 25):8 
price 

Europe (1988-1995), Qun 19):12 
worldwide (1991-1992), Qun 19):8 

pricing analysis, Europe, (fan 24):2; (Feb 28) :2; 
(Mar 27):2; (Apr 24):2; (May 29):2; Qui 3):2; 
GuI 31):3; (Aug 28):2; (Nov 6):3; (Dec 11):3; 
(Dec 25):2 

Ericsson (company) 
analog IC ranking 

Europe (1990,1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

IC ranking 
Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), Pec 31):10 

market share 
analog ICs, Europe (1991), Qvl 31):36 
cellular telephones, Europe (1990), Oun 26):16 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31):34 
semiconductors, Europe (1991), Qui 31):27 
semiconductors, worldwide (1989-1991), Qui 31):22 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):15 

MOS logic ranking 
Europe (1990, 1991), Qui 31):34 
Europe (1991,1992), Pec 31):18 

profit margin (1991), (fun 26):4 
semiconductor consumptiorv worldwide (1992), 

(Dec 25):22 
semiconductor ranking 

Europe (1990, 1991), Onl 31):27 
Europe (1991,1992), (Dec 31):8 
worldwide (1989-1991), Onl 31):22 
worldwide (1991, 1992), Pec 31):12 

semiconductors 
capital spending (1989-1992), (Dec 25):17 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), (Dec 25):16 

Eupec (company) 
discrete device ranking 

Europe (1990, 1991), (Jul 31):38 
Europe (1991, 1992), Pec 31):22 

market share 
discrete devices, Europe (1991), Qui 31):38 
semiconductors, Europe (1991), 0ul 31):27 
semiconductors, worldwide (1989-1991), Qui 31):22 

semiconductor ranking 
Europe (1990,1991), Qui 31):27 
Europe (1991,1992), (Dec 31):8 
worldwide (1989-1991), Qui 31):22 
worldwide (1991, 1992), Pec 31):12 

semiconductors 
capital spending (1989-1992), (Dec 25):17 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), (Dec 25):16 
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Europe 
analog cellular communications 

call charges (1986-1990), Qun 26):14 
end-user prices (1986-1990), Qun 26):14 
implementation (1981-1990), (Jun 26):14 
market share (1990), Qvm 26):16 
penetration, (Jun 26):14 
shipments (1986-1995), Qun 26):16, 20 
subscription fees (1992), Oun 26):14 

emalog ICs 
market (1991-1996), Qui 31):17 
rankings (1992), (Dec 31):20 

ASICs, market analysis, Qan 24):8 
bipolar IC rankings (1992), (Dec 31):13 
communications applications market (1991-1996), 

Gun 19):14; Jul 31):13 
consumer applications market (1991-1996), 0un 19):14; 

Qui 31):13 
data processing applications market (1991-1996), 

Oun 19):14; Qui 31):13 
digital cellular communications, shipments 

(1992-1995), Oun 26):20 
discrete devices 

ankings (1992), (Dec 31):22 
market (1991-1996), Qui 31):17 

DRAM, production (1990-1995), Qxm 19):6 
DRAM IM and 4M, price (1991-1992), Gun 19):8 
economic outlook (1991-1993), Qui 31):11 
EDA industry, (May 29):8 
effective production of workstations and PCs 

(1990-1995), (Aug 28):9 
end-user analysis, end-user strategic trends, Qun 26):1 
EPROM 1Mb, price (1991-1992), Oun 19):8 
fabs, market analysis, (Jan 24):12 
horizontal integration. Qui 3):14 
ICs 

market (1991-1992), Qui 31):15 
rankings (1992), (Dec 31):10 

industrial applications market (1990-1996), Qui 31):14 
industrial cooperation, Qnl 3):13 
logic 

market (1991-1992), Jul 31):15 
market (1991-1996), Qun 19):2 

market analysis 
EDA industry, (May 29):8 
fabs, Qan 24):12 
market share, semiconductors (1991), (Jul 31):18 
personal conununications, Oim 26):14 
videotelephones, (fun 26):26 

market forecast 
semiconductors, Qun 19):1 
semiconductors (1990-1996), Qui 31):10 

market share 
analog cellular commimications equipment (1990), 

Oun 26):16 
analog ICs (1991), (Jul 31):37 
bipolar digital ICs (1991), (Jul 31):31 
cellular telephones (1990), Qun 26):16 
discrete devices (1991), Qui 31):38 
DRAM (1991), (Dec 25):7 
EPROM (1991), (Dec 25):8 
ICs (1991), Onl 31):30 
logic (1991), Oun 19):2 
memory products (1991), Qun 19):2; (Dec 25):7 
microcomponents (1991), Oun 19):2; (Dec 11):12 

Europe (continued) 
market share (continued) 

MOS logic (1991), Oul 31):35 
MOS memory (1991), Oul 31):32 
MOS microcomponents (1991), (Jul 31):33 
nonvolatile memory (1991), (Dec 25):8 
optoelectronic devices (1991), (Jul 31):39 
PCs, Oun 26):4 
semiconductors, Oun 19):1 
semiconductors (1976-1995), Qun 19):26 
semiconductors (1977-1991), Jul 31):18 
semiconductors (1991), Qun 19):1, 24; Qui 31):18, 

19,28 
semiconductors (1992), (Dec 31):1 
semiconductors, by application (1991), Q\m 19):14 
semiconductors, by vendor base region (1977-1992), 

(Dec 31):3 
semiconductors, European, by supplier base region 

(1978-1991), (Mar 27):14; Oun 19):2 
semiconductors, regional, of worldwide regional 

suppliers (1991), (Mar 27):13 
semiconductors, worldwide, by supplier base 

region (1978-1991), (Mar 27):14 
SRAM (1991), (Dec 25):8 

memory products 
consumption (1988-1995), Qun 19):12 
market (1991-1992), QxA 31):15 
market (1991-1996), Jun 19):2 
price (1988-1995), Qrni 19):12 

microcomponents 
market (1991-1992), Qui 31):17 
market (1991-1996), Qun 19):2 

military/aerospace applications market (1990-1996), 
Oul 31):14 

MOS IC rankings (1992), (Dec 31):14 
MOS logic IC rankings (1992), (Dec 31):18 
MOS memory IC rankings (1992), (Dec 31):16 
MOS microcomponent IC rankings (1992), (Dec 31):17 
optoelectronic devices 

market (1991-1996), Oul 31):17 
rankings (1992), 0>c 31):24 

page printer consumption (1991, 1996), (Aug 28):10 
PC market, Oul 3):14 
PCN, Oun 26):24 
PC resellers, (Jun 26):6 
pricing analysis, semiconductor components, 

Oan 24):1; (Feb 28):2; (Mar 27):2; (Apr 24):2; 
(May 29):2; Qui 3):1; (Aug 28):2; (Dec 11):1; 
Pec 25):2 

product performance (1992), Pec 11):7 
regional forecast update (1992), (Feb 28):16 
revenue 

memory products (1977-1991), (Dec 11):12 
microcomponents (1977-1991), (Dec 11):12 
semiconductors (1977-1992), (Dec 31):2 

semiconductor rankings (1992), (Dec 31):8 
semiconductors 

applications splits, Qun 19):18 
capital spending (1989-1992), Pec 25):15 
capital spending (1990-1995), (Jan 24):13 
company performance (1992), Pec 31):2 
consumption, Qun 26):4 
consumption (1991-1996), Oun 19):24 
distribution, Oul 3):9 
inventories (1991, 1992), (Feb 28):8 
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Europe (continued) 
semiconductors (continued) 

manufacturing, Qvl 3):11 
market forecast, Oun 19):1 
market forecast (1990-1996), Qui 31):10 
market growth (1989-1992), (Feb 28):17 
market share, by vendor base region (1977-1992), 

(Dec 31):1 
pricing analysis for components, Qan 24):1; 

(Feb 28):2; (Mar 27):2; (Apr 24)i2; (May 29):2; 
Qui 31):2; (Nov 6):1; (Dec 11):1; (Dec 25):2 

procurement survey (1991), (Feb 28):8 
product performance (1992), {Dec 31);5 
product splits, Qva\ 19):18 
R&D spending (1989-1992), O êc 25):15 
spending by major coirqpaiues (1992), (Dec 25):19 
spending growth (1992), (Feb 28):8 

shipments 
analog cellular equipment (1986-1995), (Jun 26):16, 

20 
digital cellular equipment (1992-1995), Gun 26):20 
digital cordless telephony equipment (1990-1998), 

Oun 26):24 
GSM digital cellular equipment (1992-1995), 

Qun 26):20 
PCs (1991), Oun 19):4 

Slow SRAM 1Mb, price (1991-1992), Qxm 19):8 
technological future, Qui 3):14 
telepoint services, Qun 26):22 
transportation applications market (1990-1996), 

Oul 31):14 
X terminal consumption (1991), (Aug 28):9 
ziabatsu/keiretsu, Qxm. 26):12 

European Commission 
Common Customs Tariff (CCT), (Mar 27):8 
provisional antidumping legislation against Korea, 

(Jul 31)-.2 
tariff preference arrangement with Korea, Qvl 3):1 

European Community (EC) 
DRAM reference prices (RPs) (1990-1992), Oun 19):10 
semiconductor tariffs, (Mar 27):8 

European Semiconductor Conference. See DataI^uest 
European Semiconductor Conference 

European Semiconductor Vendor of the Year Awards 
(1992), (Aug 28):19 

European Silicon Structures 
European Semiconductor Niche Vendor of the Year 

Award (1992), (Aug 28):20 
IC ranking 

Europe (1990,1991), Qvl 31):29 
Europe (1991,1992), (Dec 31):11 

market share 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), QxA 31):34 
semiconductors, Europe (1991), (Jul 31):28 
semiconductors, woridwide (1989-1991), (Jul 31):22 

MOS digital IC ranking, Europe (1991, 1992), 
Pec 31):14 

MOS logic ranking 
Europe (1990, 1991), Qui 31):34 
Europe (1991,1992), Pec 31):18 

semiconductor ranking 
Europe (1990,1991), Qui 31):28 
Europe (1991, 1992), (Dec 31):9 
worldwide (1989-1991), Qui 31):22 
worldwide (1991,1992), Pec 31):12 

European Silicon Structiares (continued) 
semiconductors 

capital spending (1989-1992), (Dec 25):17 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), Pec 25):16 

Eurosil (company) 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

Daimler-Benz semiconductor company membership, 
(Mar 27):21 

IC ranking 
Europe (1990, 1991), Oul 31):30 
Europe (1991,1992), (Dec 31):11 

market share 
analog ICs, Europe (1991), Oul 31):36 
ICs, Europe (1991), Qui 31):30 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), (Jul 31):32 
MOS microcomponents, Europe (1991), (Jul 31):33 
semiconductors, Europe (1991), (Jul 31):28 
semiconductors, worldwide (1989-1991), Qui 31):22 

MOS digital IC raiUsing, Europe (1991, 1992), 
Pec 31):15 

MOS logic ranking 
Europe (1990, 1991), Oul 31):34 
Europe (1991,1992), Pec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Qui 31):32; (Dec 25):9 

MOS microcomponent ranking, Europe (1990,1991), 
Qui 31):33 

MOS nonvolatile memory ranking, Europe (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
revenue, semiconductors (1991), (Mar 27):21 
semiconductor ranking 

Europe (1990, 1991), Qui 31):28 
Europe (1991,1992), ODec 31):9 
worldwide (1989-1991), Qui 31):22 
worldwide (1991,1992), (Dec 31):12 

semiconductors 
capital spending (1989-1992), (Dec 25):17 
R&D spending (1989-1992), Pec 25):18 
sales worldwide (1989-1991), (Dec 25):16 

Fabs. See Wafer fabrication facilities 
Fagor Electrottaiica 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

market share 
discrete devices, Europe (1991), Qui 31):38 
semiconductors, Europe (1991), Qui 31):28 
semiconductors, worldwide (1989-1991), (Jul 31):22 

semiconductor ranking 
Europe (1990, 1991), Qui 31):28 
Eur ,9e (1991, 1992), (Dec 31):9 
worldwide (1989-1991), Qui 31):22 
worldwide (1991, 1992), (Dec 31):12 

semiconductors 
capital spending (1989-1992), (Dec 25):17 
R&D spending (1989-1992), P e c 25):18 
sales worldwide (1989-1991), Pec 25):16 
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Finland 
analog cellular conununications, implementation. 

Gun 26):14 
semiconductor market (1990-1992), (Feb 28):20 

Flash memory 
consiunption, Europe (1988-1995), Qun 19):12 
portable PCs and. Qui. 3):10 
price, Europe (1988-1995), Qun 19):12 
pricing analysis, Europe, (Nov 6):3; (Dec 11):3; 

(Dec 25):2 
product announcements (1989-1995), (Jun 19):12 

Four Tigers. See Hong Kong; Korea; Singapore; Taiwan 
France 

analog cellular communications 
call charges (1992), Qun 26):14 
end-user prices (1986-1990), (J\m 26):14 
implementation, (Jun 26):14 
subscription fee (1992), (J\m 26):14 

economic outlook (1991-1993), (Jul 31):12 
GDP growth (1990-1993), (Feb 28):16 
market share 

PCs, Oun 26):4 
semiconductors (1991), Qim 19):24 

PC resellers, (Jun 26):6 
semiconductors 

consumption (1991-1996), (Jun 19):24 
market (1990-1992), (Feb 28):18 
market growth analysis (1989-1992), (Feb 28):17 

Fuji Bank 
loss on securities, (Jun 26):10 

Fujitsu 
DRAM 4M, production, Europe (1990-1995), Oun 19):6 

Fujitsu Ltd. 
analog IC ranking 

Europe (1990,1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

bipolar digital IC ranking 
Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), (Dec 31):13 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

fabs, Newton Aydiffe, England, Qan 24):12 
IC ranking, Europe (1990, 1991), Qui 31):29 
market share 

analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), (ful 31):31 
discrete devices, Europe (1991), Qiil 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), (Jul 31):32 
MOS microcomponents, Europe (1991), (Jul 31):33 
optoelectronic devices, Europe (1991), (Jul 31):39 
semiconductors, Europe (1991), Qui 31):27 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):14 

MOS DRAM ranking, Europe (1990, 1991), O êc 25):10 
MOS EPROM ranking, Europe (1990, 1991), 

(Dec 25):12 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Qui 31):32; (Dec 25):9 

MOS microcomponent ranking 

Fujitsu Ltd. (continued) 
MOS microcomponent ranking (continued) 

Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory rankirig, Europe (1990, 
1991), (Dec 25):13 

MOS raivking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectroruc device ranking 

Europe (1990, 1991), Oul 31):39 
Europe (1991, 1992), (Dec 31):24 

semiconductor ranking 
Europe (1990, 1991), Oul 31):27 
Europe (1991, 1992), (Dec 31):8 

Fuzzy logic 
overview, (Jul 3):10 

G7 countries. See Group of Seven countries 
Gate arrays. See under .ASICs 
GATT. See General Agreement on Tariffs and Trade 
GDP. See Gross domestic product/gross national product 
GEC-Marconi 

videotelephone developments, (Jun 26):30 . 
GEC Plessey (company) 

analog IC raiJdng, Europe (1991, 1992), (Dec 31):20 
bipolar digital IC ranking, Europe (1991, 1992), 

(Dec 31):13 
discrete device ranking, Europe (1991, 1992), 

(Dec 31):22 
IC ranking, Europe (1991, 1992), (Dec 31):10 
MOS digital IC ranking, Europe (1991, 1992), 

P e c 31):14 
MOS logic ranking, Europe (1991, 1992), pec 31):18 
MOS memory ranking, Europe (1990, 1991), 

(Dec 25):9 
MOS microcomponent ranking, Europe (1991, 1992), 

(Dec 31):17 
MOS nonvolatile memory ranking, Europe (1990, 

1991), (Dec 25):13 
MOS SRAM ranking, Europe (1990, 1991), Pec 25):11 
semiconductor ranking 

Europe (1991, 1992), Pec 31):8 
worldwide (1991, 1992), Pec 31):12 

semiconductors 
capital spending (1989-1992), Pec 25):17 
consumptiorv worldwide (1992), (Dec 25):22 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), (Dec 25):16 

GEC Plessey Semiconductors 
analog IC ranking, Europe (1990, 1991), (Jnl 31):36 
bipolar digital IC ranking, Europe (1990, 1991), 

Qui 31):31 
discrete device ranking, Europe (1990,1991), 

Oul 31):38 
IC ranking, Europe (1990, 1991), Qui 31):29 
market share 

analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), (Jul 31):31 
discrete devices, Europe (1991), (Jul 31):38 
ICs, Europe (1991), Qui 31):29 
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GEC Plessey Semiconductors (continued) 
market diare (continued) 

MOS logic, Europe (1991), Qvl 31):34 
MOS memory, Europe (1991), Qui 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
semiconductors, Europe (1991), (Jul 31):27 
semiconductors, worldwide (1989-1991), (Jul 31):22 

MOS logic ranking, Europe (1990, 1991), Qui 31):34 
MOS memory ranking, Europe (1990,1991), 

Qui 31):32 
MOS microcomponent ranking, Europe (1990, 1991), 

Oul 31):33 
semiconductor ranking 

Europe (1990,1991), Qui 31):27 
worldwide (1989-1991), Qui. 31):22 

GEC Plessey Telecommunications Ltd. (GPT) 
semiconductors, consumption, worldwide (1992), 

03ec 25):22 
General Agreement on Tariffs and Trade (GATT) 

effect on European Community (EC) semiconductor 
tariffs, (Mar 27):8 

Uruguay Round, (Mar 27):8 
General Instrument Corp. 

discrete device ranking 
Europe (1990,1991), Qui 31):38 
Europe (1991,1992), O êc 31):22 

market share 
discrete devices, Europe (1991), Qui 31):38 
semiconductors, Europe (1991), Qui 31):27 

semiconductor ranking 
Europe (1990, 1991), Qui 31):27 
Europe (1991,1992), (Dec 31):8 

Germany 
analog cellular communications 

call charges (1992), Qun 26):14 
end-user prices (1986-1990), (Jun 26):14 
implementation, Qun 26):14 
subscription fee (1992), (fun 26):14 

economic outlook (1991-1993), (Jul 31):11 
GDP growth (1990-1993), (Feb 28):16 
market share 

PCs, Oun 26):4 
semiconductors (1991), Qxxn 19):24 

PC resellers, (Jun 26):6 
semiconductors 

consumption (1991-1996), Oun 19):24 
market (1990-1992), (Feb 28):19 
market growth analysis (1989-1992), (Feb 28):17 

GNP. See Gross domestic product/gross national product 
Goldstar Electronics Co. Ltd. 

Hitachi DRAM alliance, (Apr 24):11 
Goldstar Technology Inc. 

DRAM, U.S. duty, (Nov 6):9 
IC ranking 

Europe (1990,1991), Qui 31):29 
Europe (1991,1992), O êc 31):10 

market share 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Q\A 31):35 
MOS memory, Europe (1991), (Jul 31):32 
semiconductors, Europe (1991), Qui 31):28 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):14 

MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS logic ranking, Europe (1990, 1991), Qui 31):35 

Goldstar Technology Inc. (continued) 
MOS memory ranking, Europe (1990,1991), 

Qui 31):32; (Dec 25):9 
MOS ranking, Europe (1991, 1992), Pec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
semiconductor ranldng 

Europe (1990, 1991), Oul 31):28 
Europe (1991, 1992), (Dec 31):8 

semiconductors, consumption, Europe (1992), 
(Dec 25):23 

Greece 
semiconductor market (1990-1992), (Feb 28):21 

Gross domestic product/gross national product (GDP/ 
GNP) 
in G7 countries (1990-1993), (Feb 28):16 

Group of Seven (G7) countries 
economic outlook (1990-1993), (Feb 28):16 

Gnmdig (company) 
semiconductors, consumption, worldwide (1992), 

(Dec 25):22 
GSM digital cellular standard 

delays, Qvn 26):20 
key factors, Qim 26):18 
market prospects, (Jun 26):20 
reasons for, (Jun 26):18 
shipments, Europe (1992-1995), Qun 26):20 
See also DCS 1800 standard 

H 
H.261 Standard. See under CCITT 
Handheld PCs 

battery life, (May 29):22 
Harris Corp. 

analog IC ranking 
Europe (1990, 1991), Onl 31):36 
Europe (1991, 1992), (Dec 31):20 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

IC ranking 
Europe (1990, 1991), Q\x\ 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
discrete devices, Europe (1991), Onl 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), Qui 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
optoelectronic devices, Europe (1991), (Jul 31):39 
semiconductors, Europe (1991), (Jul 31):27 

microprocessor ranking (1990, 1991), p e c 11):16 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Qui 31):32; P e c 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
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Harris Corp. (continued) 
MOS microcomponent ranking (continued) 

Europe (1991,1992), (Dec 31):17 
MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990, 1991), Qui 31):39 
Europe (1991, 1992), (Dec 31):24 

revenue, microprocessors (1991), (Dec 11):16 
semiconductor ranking 

Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):8 

Hewlett-Packard Co. 
Canon, Singapore Economic Development Board, and 

TI DRAM joint venture, (Apr 24):10 
discrete device ranking 

Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

IC ranking 
Europe (1990, 1991), Qui 31):30 
Europe (1991, 1992), (Dec 31):11 

market share 
discrete devices, Europe (1991), 0ul 31):38 
ICs, Europe (1991), Qui 31):30 
MOS logic, Europe (1991), Qui 31):34 
optoelectronic devices, Europe (1991), Qui 31):39 
semiconductors, Europe (1991), (Jul 31):27 

MOS digital IC ranking, Europe (1991,1992), 
(Dec 31):14 

MOS logic ranking 
Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), Oltec 31):18 

optoelectronic device ranking 
Europe (1990,1991), Qui 31):39 
Europe (1991,1992), (Dec 31):24 

semiconductor ranking 
Europe (1990, 1991), Qui 31);27 
Europe (1991, 1992), (Dec 31):8 

semiconductors, consumption, Europe (1992), 
(Dec 25):23 

Hitachi 
DRAM 4M, production, Europe (1990-1995), Gun 19):6 
videotelephone developments, Qun 26):30 

Hitachi Ltd. 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

bipolar digital IC ranking 
Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), (Dec 31):13 

discrete device ranking 
Europe (1990, 1991), Onl 31):38 
Europe (1991, 1992), (Dec 31):22 

fabs, Landshut, Germany, Gan 24):12 
Goldstar DRAM alliance, (Apr 24):11 
IC ranking 

Europe (1990, 1991), Gnl 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Gul 31):36 
bipolar digital ICs, Europe (1991), Gnl 31):31 
discrete devices, Europe (1991), (Jul 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Gnl 31):34 
MOS memory, Europe (1991), Gnl 31):32 

Hitachi Ltd. (continued) 
market share (continued) 

MOS microcomponents, Europe (1991), (]vd 31):33 
optoelectronic devices, Europe (1991), Gnl 31):39 
semiconductors, Europe (1991), Gul 31):27 

microcomponent ranking (1990, 1991), (Dec 11):13 
microcontroller ranking (1990, 1991), (Dec 11):16 
microperipheral ranking (1990, 1991), (Dec 11):17 
microprocessor ranking (1990, 1991), (Dec 11):16 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS EPROM ranking, Europe (1990, 1991), 

Pec 25):12 
MOS logic ranking 

Europe (1990, 1991), Gul 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Gul 31):32; (Dec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), (]u\ 31):33 
Europe (1991, 1992), (Pec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), Pec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990, 1991), Gul 31):39 
Europe (1991, 1992), (Dec 31):24 

profit margin, consumer applications decline 
(1990-1991), Gun 26):10 

revenue 
microcomponents (1991), (Dec 11):13 
microcontrollers (1991), (l3ec 11):16 
microperipherals (1991), (Dec 11):17 
microprocessors (1991), (Dec 11):16 
semiconductors, Europe (1991), Gun 19):1 

semiconductor ranking 
Europe (1990,1991), Gul 31):27 
Europe (1991, 1992), (Dec 31):8 
Europe (1991), Gun 19):1 

semiconductors 
applications splits, Eiurope, Gun 19):22 
consiunption, Europe (1992), (Dec 25):23 
product splits, Europe, Gun 19):22 

TI DRAM agreement, (Apr 24):12 
Honeywell Inc. 

analog IC remking 
Europe (1990, 1991), Gnl 31):36 
Europe (1991, 1992), (Dec 31):21 

IC ranking 
Europe (1990,1991), Gnl 31):30 
Europe (1991, 1992), (Dec 31):11 

market share 
analog ICs, Europe (1991), Gnl 31):36 
ICs, Europe (1991), Gnl 31):30 
optoelectronic devices, Europe (1991), Gnl 31):39 
semiconductors, Europe (1991), Gul 31):28 

optoelectroruc device ranking 
Europe (1990, 1991), Qui 31):39 
Europe (1991, 1992), G êc 31):24 

semiconductor ranking 
Europe (1990, 1991), Qui 31):28 
Europe (1991, 1992), (Dec 31):9 
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Hong Kong 
DRAM IM and 4M, price (1991-1992), Qun 19):8 
EPROM IM, price (1991-1992), Oun 19):8 
slow SRAM IM, price (1991-1992), Qun 19):8 

Horizontal integration 
in Europe, Qui 3):14 

HP 
company. See Hewlett-Packard Co. 

Hyundai Electronics Co. Ltd. 
DRAM, U.S. duty, (Nov 6):9 
IC ranking, Europe (1991, 1992), (Dec 31):10 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS ranking, Europe (1991, 1992), (Dec 31):16 
semiconductor ranldng, Europe (1991, 1992), 

(Dec 31):8 

IBM 
company. See IBM Corp. 

IBM Corp. 
Bull agreement, (Feb 28):23 
fabs, Corbeilles, France, Qan 24):12 
market share, computer systems, worldwide 

(1970-1990), Gun 26):2 
Micron DRAM alliance, (Apr 24):12 
net earnings (1987-1991), Qvn 26):4 
profit margin (1991), Qun 26):4 
semiconductors, consumption, Europe (1992), 

(Dec 25):23 
Siemens 16M and 64M DRAM agreement, (Apr 24):8 
Siemens/Toshiba 256M DRAM joint venture, 

(Nov 6):11 
ICL plc Ltd. 

semiconductors, consumption, worldwide (1992), 
(Dec 25):22 

ICs. See Integrated circuits 
Industrial applications 

applications splits, Europe, (Jun 19):18 
European market (1990-1996), Oul 31):14 
semiconductor consumption, worldwide (1992), 

Gun 26):1 
semiconductors 

spending growth, Europe (1992), (Feb 28):8 
TAM share, Europe (1991, 1992), (Feb 28):8 

Industrial Bank of Japan 
loss on securities, Qvm. 26):10 

Industrial cooperation 
in Europe, Gnl 3):13 

Input/output ratios 
data processing applications. North .America 

(1989-1991), 56 
Integrated circuits GCs) 

3V, developments, (May 29):17 
analog. See Analog integrated circuits 
application-specific. See ASICs 
available market, Europe (1989-1991), Gul 31):20 
bipolar, European rankings (1992), (Dec 31):13 
cell-based (CBICs). See under ASICs 
European market (1991-1992), Gul 31):15 
European market (1992), (Dec 11):7; (Dec 31):5 
Evu-opean rankings (1992), Pec 31):10 
low-voltage standard, (May 29):17 

Integrated circuits (ICs) (continued) 
market forecast, Europe (1990-1996), Qui 31):10 
market share, Europe (1991), Qui 31):19 
MOS, European rankings (1992), (Dec 31):14 
MOS logic, European rankings (1992), (Dec 31):18 
MOS memory, European rankings (1992), Pec 31):16 
MOS microcomponent, European rankings (1992), 

(Dec 31):17 
power consumption, (May 29):17 
product splits, Eiurope, Gun 19):18 

Integrated Device Technology Inc. 
bipolar digital IC ranking 

Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), (Dec 31):13 

IC ranking 
Europe (1990,1991), Qui 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
bipolar digital ICs, Europe (1991), Qui 31):31 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Gul 31):34 
MOS memory, Europe (1991), Gul 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
semiconductors, Europe (1991), (Jul 31):28 

MOS digital IC ranking, Europe (1991,1992), 
Pec 31):14 

MOS logic ranking 
Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), Pec 31):18 

MOS memory ranking, Europe (1990,1991), 
Gul 31):32; (Dec 25):9 

MOS microcomponent ranking 
Eurooe (1990. 1991). Oul 31):33 
Europe (1991,1992), (Dec 3i):17 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS Speciality memory ranking, Europe (1990, 1991), 

(Dec 25):14 
MOS SRAM ranking, Europe (1990, 1991), p e c 25):11 
semiconductor ranking 

Europe (1990,1991), Qui 31):28 
Europe (1991, 1992), (Dec 31):8 

Semiconductor Supplier-of-the-Year ranking (1992), 
(Apr 24):15 

Integrated Services Digital Network. See ISDN 
Intel Corp. 

fabs, Leixlip, Dublin, Ireland, Gan 24):12 
IC ranking 

Europe (1990, 1991), Gul 31):29 
Europe (1991,1992), pec 31):10 

market share 
ICs, Europe (1991), Gul 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), Gul 31):32 
MOS microcomponents, Europe (1991), Gul 31):33 
semiconductors, Europe (1991), (Jul 31):27 

microcomponent ranking (1990, 1991), (Dec 11):13 
microcontroller ranking (1990,1991), (Dec 11):16 
microperipheral ranking (1990, 1991), (Dec 11):17 
microprocessor ranking (1990, 1991), (Dec 11):16 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS EPROM ranking, Europe (1990, 1991), 

(Dec 25):12 
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Intel Corp. (continued) 
MOS logic rarIJdng 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; P e c 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
revenue 

microcompor«nts (1991), (Dec 11):13 
microcontrollers (1991), (Dec 11):16 
microperipherals (1991), (Dec 11):17 
microprocessors (1991), (Dec 11):16 
semiconductors, Europe (1991), (Mar 27):21; 

Oun 19):1 
semiconductor ranking 

Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):8 
Europe (1991), (Mar 27):21; Gun 19):1 

semiconductors 
applications splits, Europe, 0un 19):20 
product splits, Europe, Qun 19):20 

Semiconductor Supplier-of-the-Year ranking (1992), 
(Apr 24):15 

International Rectifier Corp. 
discrete device ranking 

Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

market share 
discrete devices, Europe (1991), Qui 31):38 
semiconductors, Europe (1991), Qui 31):27 

semiconductor ranking 
Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):8 

Semiconductor Supplier-of-the-Year ranking (1992), 
(Apr 24):15 

Inventories 
semiconductors, Europe (1991, 1992), (Feb 28):8 

Ireland 
economic status. Qui 3):9 
Industrial Development Authority (IDA), 0ul 3):9 
market share, semiconductors (1991), (Jun 19):24 
semiconductor consumption (1991-1996), Qun 19):24 
technological infrastructure, (Jul 3):9 

ISDN (Integrated Services Digital Network) 
videotelephone connection, Qun 26):28 

Italtel (company) 
semiconductors, consumption, worldwide (1992), 

(Dec 25):22 
Italtel SpA 

market share, ceUuIar telephones, Europe (1990), 
Gun 26):16 

Italy 
analog cellular communications 

call charges (1992), Gun 26):14 
end-user prices (1986-1990), Gun 26):14 
implementation. Gun 26):14 
subscription, fee (1992), Qxm 26):14 

economic outlook (1991-1993), Gul 31):12 
GDP growth (1990-1993), (Feb 28):16 

Italy (continued) 
market share, PCs, Gun 26):4 
PC resellers. Gun 26):6 
semiconductors 

market (1990-1992), (Feb 28):19 
market growth analysis (1989-1992), (Feb 28):17 

ITT Corp. 
analog IC ranking 

Europe (1990, 1991), Gnl 31):36 
Europe (1991, 1992), (Dec 31):20 

discrete device ranking 
Europe (1990, 1991), Gul 31):38 
Europe (1991, 1992), (Dec 31):22 

IC ranking 
Europe (1990, 1991), Gnl 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Gnl 31):36 
discrete devices, Europe (1991), Qvl 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Gul 31):34 
MOS memory, Europe (1991), Gnl 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
semiconductors, Europe (1991), (Jul 31):27 

MOS digital IC ranking, Europe (1991, 1992), 
Pec 31):14 

MOS logic ranking 
Europe (1990, 1991), Gul 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Gul 31):32; Pec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Gul 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Eiuope (1990, 
1991), Pec 25):13 

MOS ranking, Europe (1991, 1992), Pec 31):16 
semiconductor ranking 

Europe (1990, 1991), Gul 31):27 
Europe (1991, 1992), (Dec 31):8 

Japan 
banks 

loss on securities. Gun 26):10 
ranking (1990), Gun 26):10 

DRAM IM and 4M, price (1991-1992), Gun 19):8 
EPROM IM, price (1991-1992), Gun 19):8 
fabs, 200 mm delays. Gun 19):28; Gnl 31):12 
GDP growth (1990-1993), (Feb 28):16 
market share 

analog ICs (1991), Gul 31):37 
bipolar digital ICs (1991), Gnl 31):31 
discrete devices (1991), (Jul 31):38 
ICs (1991), Oul 31):30 
MOS logic (1991), Gul 31):35 
MOS memory (1991), Gul 31):32 
MOS microcomponents (1991), Gul 31):33 
optoelectronic devices (1991), Gul 31):39 
semiconductors (1976-1995), Gun 19):26 
semiconductors (1977-1991), Qui. 31):18 
semiconductors (1991), Qui. 31):19, 28 
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Japan (continued) 
market share (continued) 

semiconductors, European, by supplier base region 
(1978-1991), (Mar 27):14; <J\m 19):2 

semiconductors, regional, of worldwide regional 
suppliers (1991), (Mar 27):13 

semiconductors, worldwide, by supplier base 
region (1978-1991), (Mar 27):14 

semiconductors, capital spending (1990-1995), 
Oan 24):13 

slow SRAM IM, price (1991-1992), Qvn 19):8 
JEDEC 

Standards, (May 29):20 
Joint ventures and agreements 

Acer and, TI, (Apr 24):12 
Canon and, HP, Singapore Economic Development 

Board, and TI, (Apr 24):10 
HP and. Canon, Singapore Economic Development 

Board, and TI, (Apr 24):10 
IBM and, Siemens/Toshiba, (Nov 6):11 
Singapore Economic Development Board and. Canon, 

HP, and TI, (Apr 24):10 
TIand 

Acer, (Apr 24):12 
Canon, HP, and Singapore Economic Development 

Board, (Apr 24):10 
Toshiba and, IBM/Siemens, (Nov 6):11 

JVC 
company. See Victor Company of Japan Ltd. 

Korea 
DRAM IM and 4M, price (1991-1992), Qun 19):8 
DRAM, suppliers, (Nov 6):8 
EPROM IM, price (1991-1992), Qxm 19):8 
European Comniission provisional antidumping legis

lation. Qui 31):2 
European Commission tariff preference arrangement, 

Oul 3):1 
See also Asia/Padfic-Rest of World 

Laptop PCs 
power consumption, (May 29):18 

Laser printers. See Page printers 
Liquid crystal displays (LCDs) 

future trends, (Jnl 3):13 
Lithography 

power consumption and, (May 29):17 
Logic 

available market, Europe (1989-1991), Oul 31):20 
bipolar. See under Integrated circuits 
European market (1991-1992), Qui 31):15 
European market (1991-1996), Oun 19):2 
European market (1992), (Dec 11):9; (Dec 31):5 
future trends, Qui 3):11 
market forecast, Europe (1990-1996), Qui 31):10 
market share, Europe (1991), Qun 19):2; Qui 31):19 
product splits, Europe, Qun 19):18 
See also ASICs; Standard logic 

Low-voltage standard for ICs, (May 29):17 
LSI Logic Corp. 

analog IC ranking, Europe (1990, 1991), (Jul 31):37 
European Semiconductor Medium-Size Vendor of the 

Year Award (1992), (Aug 28):20 
IC ranking 

Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), Pec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):37 
ASICs, Europe (1987-1990), Qan 24):8 
CBICs, Europe (1987-1990), Qan 24):8 
gate arrays, Europe (1987-1990), (Jan 24):8 
ICs, Europe (1991), Onl 31):29 
microcomponents, Europe (1987-1990), Qan 24):8 
MOS logic, Europe (1991), Qui 31):34 
MOS microcomponents, Europe (1991), Qvl 31):33 
semiconductors, Eiurope (1991), (Jul 31):27 

MOS digital IC ranking, Europe (1991, 1992), 
Pec 31):14 

MOS logic ranking 
Europe (1990, 1991), 0ul 31):34 
Europe (1991, 1992), Pec 31):18 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), Pec 31):17 

revenue 
ASICs, Europe (1987-1990), Qan 24):8 
CBICs, Europe (1987-1990), Qan 24):8 
gate arrays, Europe (1987-1990), Oan 24):8 
microcomponents, Europe (1987-1990), (Jan 24):8 

semiconductor ranking 
Europe (1990, 1991), Qui 31):27 
Europe (1991,1992), (Dec 31):8 

Lucas (company) 
semiconductors, consumption, worldwide (1992), 

P e c 25):22 
Luxembourg 

semiconductor market (1990-1992), (Feb 28):17 

M 
Mainframes 

revenue, worldwide (1988-1996), (Jun 26):2 
Malta 

semiconductor market (1990-1992), (Feb 28):21 
Marconi Electronic Devices Ltd. 

market share, semiconductors, worldwide (1989-1991), 
Qui 31):22 

semiconductor ranking, worldwide (1989-1991), 
Oul 31):22 

Market analysis 
ASICs, Europe, (Jan 24):8 
DRAM 

alliances worldwide, (Apr 24):8 
dumping, (Nov 6):8 

DRAM 256M IBM/Siemens/Toshiba joint venture, 
(Nov 6):11 

EDA indusby, Europe, (May 29):8 
European Community (EC) semiconductor tariffs, 

(Mar 27):8 
fabs, Europe, Qan 24):12 
IBM/Siemens/Toshiba 256M DRAM joint venture, 

(Nov 6):11 
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Market analysis (continued) 
memory products, market share rankings, Europe 

(1991), (Dec 25):7 
microcomponents, market share rankings, Europe 

(1991), (Dec 11):12 
personal communications, Europe, (Jun 26):14 
RISC microprocessors, (Aug 28):8 
semiconductors 

bookings and billings, Europe, (Jan 24):4; 
(Feb 28):4; (Mar 27):4; (Apr 24):4; (May 29):4; 
Qui 3):4; Oul 31):5; (Aug 28):4; (Nov 6):4; 
(Dec 11):3; (Dec 25):4 

book-to-bill ratio, Europe, (Jan 24):4; (Feb 28):4; 
(Mar 27):4; (Apr 24):4; (May 29):4; Qui 3):4; 
Qui 31):5; (Aug 28):4; (Nov 6):4; (Dec 11):3; 
(Dec 25):4 

capital spending, Europe (1989-1992), Pec 25):15 
DRAM alliances worldwide, (Apr 24) :8 
European Commxmity (EC) tariffs, (Mar 27) :8 
European market share (1992), (Dec 31):1 
market forecast (1990-1996), (Jvl 31):10 
market forecast, Europe, (Jun 19):1 
market forecast, Europe (1992), (Feb 28):16 
market share, Europe (1991), (Jul 31):18 
prociwement survey, Europe (1991), (Feb 28):8 
R&D spending, Europe (1989-1992), (Dec 25):15 
spending by major companies, Europe (1992), 

(Dec 25):19 
videotelephones, Europe, (Jun 26):26 

Mask ROM. See under ROM 
Matra/AEG 

market share, cellular telephones, Europe (1990), 
Oun 26):16 

Matra Communication 
semiconductors, consumption, worldwide (1992), 

(Dec 25):22 
Matra-MHS 

analog IC ranking 
Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

Daimler-Benz semiconductor company membership, 
(Mar 27):21 

IC ranking 
Europe (1990, 1991), (Jul 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), Qui 31):32 
MOS microcomponents, Europe (1991), Gul 31):33 
semiconductors, Europe (1991), Qui 31):27 
semiconductors, worldwide (1989-1991), Qui 31):22 

microcontroller ranking (1990,1991), Pec 11):16 
MOS digital IC ranking, Europe (1991,1992), 

(Dec 31):14 
MOS logic ranking 

Europe (1990, 1991), Jul 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; Pec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS ranking, Europe (1991, 1992), (Dec 31):16 

Matra-MHS (continued) 
MOS SBIAM ranking, Europe (1990, 1991), (Dec 25):11 
revenue 

microcontrollers (1991), (Dec 11):16 
semiconductors (1991), (Mar 27):21 

semiconductor ranking 
Europe (1990, 1991), Onl 31):27 
Europe (1991, 1992), Pec 31):8 
worldwide (1989-1991), (Jvl 31):22 
worldwide (1991, 1992), (Dec 31):12 

semiconductors 
capital spending (1989-1992), Pec 25):17 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), (Dec 25):16 

Matsushita Electric Industrial Co. Ltd. 
analog IC ranking 

Europe (1990, 1991), Onl 31):36 
Europe (1991, 1992), Pec 31):20 

bipolar digital IC ranking 
Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), p e c 31):13 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), Pec 31):22 

IC ranking 
Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), Pec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), 0ul 31):31 
discrete devices, Europe (1991), (Jul 31):38 
ICs, Europe (1991), Qui 31):29 
MOS memory, Europe (1991), Qui 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
optoelectroruc devices, Europe (1991), (Jul 31):39 
semiconductors, Europe (1991), Qui 31):27 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):14 

MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS memory ranking, Europe (1990, 1991), 

Oul 31):32; (Dec 25):9 
MOS microcomponent ranking 

Europe (1990, 1991), (Jvl 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS ranking, Europe (1991, 1992), Pec 31):16 
optoelectronic device ranking 

Europe (1990, 1991), Qui 31):39 
Europe (1991, 1992), (Dec 31):24 

profit margin, consumer applications decline 
(1990-1991), Oun 26):10 

semiconductor ranking 
Europe (1990, 1991), (Jvl 31):27 
Europe (1991, 1992), (Dec 31):8 

Maxim Integrated Products Inc. 
Semiconductor Supplier-of-the-Year ranking (1992), 

(Apr 24):15 
MCMs. See MuJtichip modules 
MCUs. See Microcontrollers 
Memory cards 

emerging markets for PCMCIA cards, Jul 3):9 
Memory products 

available market, Europe (1989-1991), (Jvl 31):20 
bipolar. See under Integrated circuits 
consumption, Europe (1988-1995), (Jun 19):12 
European market (1991-1992), Qui 31):15 
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Memory products (continued) 
European market (1991-1996), Q\m 19):2 
European market (1992), (Dec 11):9; (Dec 31):5 
market forecast, Europe (1990-1996), Qui 31):10 
market share, Europe (1991), Qun 19):2; (Jul 31):19; 

(Dec 25):7 
price, Europe (1988-1995), Gun 19):12 
pricing analysis, Europe, Qan 24):2; (Feb 28):2; 

(Mar 27):2; (Apr 24):2; (May 29):2; Qui 3):2; 
Oul 31):3; (Aug 28):2; (Nov 6):3; (Dec 11):3; 
(Dec 25):2 

product splits, Europe, Qun 19):18 
revenue, Europe (1977-1991), (Dec 11):12 
See also individual products 

Microcomponents 
avaUable market, Europe (1989-1991), Qui 31):20 
European market (1991-1992), Qui 31):17 
European market (1991-1996), Qvn 19):2 
European market (1992), (Dec 11):8; (Dec 31):5 
market forecast, Europe (1990-1996), Qnl 31):10 
market share 

Europe (1987-1990), Qan 24):8 
Europe (1991), Oun 19):2; Oul 31):19; (Dec 11):12 

pricing analysis, Europe, Qan 24):2; (Feb 28):2; 
(Mar 27):2; (Apr 24):2; (May 29):2; Qui 3):2; 
Gul 31):2; (Aug 28):2; (Nov 6):3; (Dec 11):1; 
(Dec 25):2 

product splits, Europe, Qxax 19):18 
regional suppliers (1991), (Dec 11):17 
revenue 

Europe (1977-1991), (Dec 11):12 
Europe (1987-1990), Qan 24):8 

Microcontrollers (MCUs) 
European market (1991), (Dec 11):16 
regional suppliers (1991), (Dec 11):17 

Micro Linear 
Semiconductor Supplier-of-the-Year ranking (1992), 

(Apr 24):15 
Micronas (company) 

IC ranking, Europe (1991, 1992), (Dec 31):11 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):15 
MOS logic ranking, Europe (1991,1992), (Dec 31):18 
semiconductor ranking 

Europe (1991, 1992), (Dec 31):9 
worldwide (1991, 1992), O êc 31):12 

Micron Technology Inc. 
IBM DRAM aUiance, (Apr 24):12 
IC ranking 

Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), Pec 31):10 

market share 
ICs, Europe (1991), Qui 31):29 
MOS memory, Europe (1991), (Jul 31):32 
semiconductors, Europe (1991), Qui 31):27 

MOS digital IC rarJdng, Europe (1991, 1992), 
(Dec 31):14 

MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS memory ranking, Europe (1990,1991), 

Gul 31):32; (Dec 25):9 
MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990,1991), (Dec 25):11 
semiconductor ranldng 

Europe (1990, 1991), Gnl 31):27 
Europe (1991,1992), Pec 31):8 

Microperipherals (MPRs) 
European market (1991), Pec 11):16 
regional suppliers (1991), (Dec 11):17 

Microprocessors (MPUs) 
32-bit, shipments, worldwide (1991), (Aug 28):14; 

(Dec 11):20 
CISC, shipments, worldwide (1991), (Aug 28):14; 

(Dec 11):20 
European market (1991), Pec 11):16 
platform RISC 

architectures, (Aug 28):17 
See also MIPS processor family; PA-RISC processor 

family; PowerPC processor family; SPA^C pro
cessor family 

pricing analysis 
Europe, Gan 24):2; (Feb 28):2; (Mar 27):2; 

(Apr 24):2; (May 29):2; Gnl 3):2; (Jul 31)2; 
(Aug 28):2; (Nov 6):3; (Dec 11):1; Pec 25):2 

regional suppliers (1991), (Dec 11):17 
RISC 

applications, (Aug 28) :8 
architectures, (Aug 28):8, 17 
cost, (Aug 28):13 
floating-point performance, (Aug 28):13 
integer performance, (Aug 28):12 
market analysis, (Aug 28):8 
nwrket expectations, (Aug 28):14 
performance, (Aug 28):11 
price (1991-1996), (Aug 28):13 
shipments, worldwide (1991), (Aug 28):14; 

Pec 11):20 
Midrange computers 

revenue, worldwide (1988-1996), Gun 26):2 
Mietec (company) 

artctlog IC ranking 
Europe (1990, 1991), Gul 31):36 
Europe (1991,1992), (Dec 31):20 

fabs, Oudenaarde, Belgium, Gan 24):12 
IC ranking 

Europe (1990,1991), Qui 31):29 
Europe (1991,1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Gul 31):34 
semiconductors, Eiuope (1991), Gul 31):27 
semiconductors, worldwide (1989-1991), Gul 31):22 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):14 

MOS logic raiJdng 
Europe (1990,1991), Gul 31):34 
Europe (1991,1992), (Dec 31):18 

semiconductor ranking 
Europe (1990, 1991), Qui 31):27 
Europe (1991,1992), (Dec 31):8 
woridwide (1989-1991), Gul 31):22 
worldwide (1991, 1992), (Dec 31):12 

Mietec ALcatel (company) 
semiconductors 

capital spending (1989-1992), p«c 25):17 
R&D spending (1989-1992), (Dev 25):18 
sales worldwide (1989-1991), Pec 25):16 

Military/aerospace applications 
applications splits, Europe, Gun 19):18 
European market (1990-1996), Gul 31):14 
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Military/aerospace applications (continued) 
MCM interests, (Mar 27):18 
semiconductor consumption, worldwide (1992), 

Oun 26):1 
semiconductors 

inventories, Europe (1991, 1992), (Feb 28):8 
spending growth, Europe (1992), (Feb 28):8 
TAM share, Europe (1991, 1992), (Feb 28):8 

MIPS processor family 
architecture, (Aug 28):17 

Mitel Corp. 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

IC ranking 
Europe (1990, 1991), Onl 31):30 
Europe (1991, 1992), (Dec 31):11 

market share 
analog ICs, Europe (1991), Jul 31):36 
ICs, Europe (1991), Qvl 31):30 
semiconductors, Europe (1991), 0ul 31):28 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):15 

MOS logic ranking, Europe (1991, 1992), (Dec 31):18 
semiconductor ranking 

Europe (1990, 1991), Qui 31):28 
Europe (1991, 1992), P e c 31):9 

Mitsubishi 
DRAM 4M, production, Europe (1990-1995), Oun 19):6 

Mitsubishi Electric Corp. 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

bipolcu: digital IC ranking 
Europe (1990, 1991), QxA 31):31 
Europe (1991, 1992), (Dec 31):13 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

fabs, Aachen, Germany, (fan 24): 12 
IC ranking 

Europe (1990, 1991), Onl 31):29 
Europe (1991,1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), Qui 31):31 
cellular telephones, Europe (1990), Qun 26):16 
discrete devices, Europe (1991), (Jul 31):38 
ICs, Europe (1991), Q\A 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), Qui 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
optoelectronic devices, Europe (1991), (Jul 31):39 
semiconductors, Europe (1991), Qui 31):27 

MOS digital IC ranking, Europe (1991,1992), 
(Dec 31):14 

MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS EPROM ranking, Europe (1990, 1991), 

(Dec 25):12 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991,1992), Pec 31):18 

MOS meiiwry ranking, Europe (1990, 1991), 
Qui 31):32; (Dec 25):9 

Mitsubishi Electric Corp. (continued) 
MOS microcomponent ranking 

Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), Pec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990, 1991), (Jul 31):39 
Europe (1991, 1992), Pec 31):24 

profit margin, consumer applications decline 
(1990-1991), Oun 26):10 

semiconductor consumption, Europe (1992), 
(Dec 25):23 

semiconductor ranking 
Europe (1990, 1991), Q\A 31):27 
Europe (1991, 1992), (Dec 31):8 

MOS Electronics Corp. 
Semiconductor Supplier-of-the-Year ranking (1992), 

(Apr 24):15 
Motorola 

DRAM IM, production, Europe (1990-1995), Gun 19):6 
Motorola Inc. 

analog IC ranking 
Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

bipolar digital IC ranWng 
Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), (Dec 31):13 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

Eiuopean Semiconductor Vendor of the Year Award 
(1992), (Aug 28):20 

IC ranldng 
Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), (Jul 31):36 
bipolar digital ICs, Europe (1991), Oul 31):31 
discrete devices, Europe (1991), Qui 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31).34 
MOS memory, Europe (1991), Qui 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
optoelectronic devices, Eiux>pe (1991), (Jul 31):39 
semiconductors, Europe (1991), (Jul 31):27 

microcomponent ranking (1990, 1991), (Pec 11):13 
microcontroller ranking (1990,1991), (Dec 11):16 
microperipheral ranking (1990,1991), (Dec 11):17 
microprocessor rankuig (1990, 1991), (Dec 11):16 
MOS digital IC ranking, Europe (1991,1992), 

Pec 31):14 
MOS DRAM ranking, Europe (1990,1991), (Dec 25):10 
MOS logic rankir^ 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Qui 31):32; (Dec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), Pec 25):13 
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Motorola Inc. (continued) 
MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990,1991), Onl 31):39 
Europe (1991,1992), (Dec 31):24 

revenue 
microcomponents (1991), (Dec 11):13 
microcontrollers (1991), (Dec 11):16 
microperipherals (1991), (Dec 11):17 
microprocessors (1991), (Dec 11):16 
semiconductors, Europe (1991), (Mar 27):21; 

Qun 19):1 
semiconductor ranking 

Europe (1990,1991), Qui 31):27 
Europe (1991,1992), (Dec 31):8 
Europe (1991), (Mar 27):21; Qun 19):1 

semiconductors 
applications splits, Europe, (Jun 19):20 
product splits, Europe, Qun 19):20 

Semiconductor Supplier-of-the-Year Award (1992), 
(Apr 24):14 

Semiconductor Supplier-of-the-Year ranking (1992), 
(Apr 24):15 

Toshiba DRAM alliance, (Apr 24):11 
Motorola Inc./Stomo 

market share, cellular telephones, Europe (1990), 
gun 26):16 

MPRs. See Microperipherals 
MPUs. See Microprocessors 
Multichip modules (MCMs) 

design tools, (Mar 27):18 
market worldwide (1991-1996), (Mar 27):17 
product requirements, (Mar 27):20 
technology analysis, (Mar 27):17 
types, (Mar 27):17 

N 
National Semiconductor Corp. 

analog IC ranking 
Europe (1990,1991), Qui 31):36 
Europe (1991,1992), (Dec 31):20 

bipolar digital IC ranking 
Europe (1990,1991), Qui 31):31 
Europe (1991,1992), (Dec 31):13 

discrete device ranking 
Europe (1990,1991), Ovl 31):38 
Europe (1991,1992), (Dec 31):22 

IC ranking 
Europe (1990,1991), Qui 31):29 
Europe (1991,1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Eiuope (1991), Onl 31):31 
discrete devices, Eiurope (1991), Gul 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui. 31):34 
MOS memory, Europe (1991), Qui. 31):32 
MOS microcomponents, Europe (1991), Oul 31):33 
semiconductors, Europe (1991), (Jul 31):27 

microcomponent ranking (1990, 1991), Pec 11):13 
microprocessor ranking (1990, 1991), (Dec 11):16 

National Semiconductor Corp. (continued) 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS EPROM ranking, Europe (1990, 1991), 

(Dec 25):12 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Qui 31):32; (Dec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991,1992), Pec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), Pec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
revenue 

microcomponents (1991), (Dec 11):13 
microprocessors (1991), (Dec 11):16 
semiconductors, Europe (1991), (Mar 27):21; 

Qun 19):1 
semiconductor ranking 

Europe (1990,1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):8 
Europe (1991), (Mar 27):21; Qun 19):1 

Semiconductor Supplier-of-the-Year ranking (1992), 
(Apr 24):15 

NCR Corp. 
semiconductors, consumption, Europe (1992), 

(Dec 25):23 
Semiconductor Supplier-of-the-Year ranking (1992), 

(Apr 24):15 
NEC 

DRAM IM and 4M, production, Europe (1990-1995), 
Qun 19):6 

NEC Corp. 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

bipolar digital IC ranking 
Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), (Dec 31):13 

discrete device ranking 
Europe (1990, 1991), Oul 31):38 
Europe (1991, 1992), (Dec 31):22 

fabs, Livingston, Scotland, (Jan 24): 12 
IC ranking 

Europe (1990, 1991), Oul 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), Qui 31):31 
cellular telephones, Europe (1990), (Jun 26):16 
discrete devices, Europe (1991), Qui 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), (Jul 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
optoelectronic devices, Europe (1991), Qui 31):39 
semiconductors, Europe (1991), (Jul 31):27 

microcomponent ranking (1990,1991), (Dec 11):13 
inicroconhroller ranking (1990,1991), (Dec 11):16 
microperipheral ranking (1990, 1991), O êc 11):17 
microprocessor ranking (1990,1991), (Dec 11):16 
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NEC Corp. (continued) 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS DRAM ranking, Europe (1990,1991), P e c 25):10 
MOS EPROM ranking, Europe (1990, 1991), 

(Dec 25):12 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991,1992), P e c 31):18 

MOS memory ranking, Europe (1990, 1991), 
Jul 31):32; (Dec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990,1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990, 1991), Qui 31):39 
Europe (1991, 1992), P e c 31):24 

revenue 
microcomponents (1991), (Dec 11):13 
microcontrollers (1991), (Dec 11):16 
microperipherals (1991), (Dec 11):17 
microprocessors (1991), (Dec 11):16 
semiconductors, Europe (1991), (Mar 27):21; 

Oun 19):1 
semiconductor ranking 

Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Pec 31):8 
Europe (1991), (Mar 27):21; Gun 19):1 

semiconductors 
applications splits, Europe, 0un 19):22 
product splits, Europe, Qun 19):22 

Netherlands 
analog cellular communications 

call charges (1992), Qvn 26):14 
end-user prices (1986-1990), Qvm. 26):14 
implementation, Qvn 26):14 
subscription fee (1992), Qun 26):14 

semiconductor market (1990-1992), (Feb 28):17 
Nintendo 

proiat margin (1991), (J\m 26):4 
NMB Semiconductor 

IC ranking 
Europe (1990, 1991), Onl 31):30 
Europe (1991, 1992), P e c 31):11 

market share 
ICs, Europe (1991), Qui 31):30 
MOS memory, Europe (1991), Qui 31):32 
semiconductors, Europe (1991), Qui 31):28 

MOS digital IC ranking, Europe (1991, 1992), 
O^ec 31):15 

MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS memory ranking, Europe (1990, 1991), 

Qui 31):32; (Dec 25):9 
MOS ranking, Europe (1991, 1992), (Dec 31):16 
semiconductor ranking 

Europe (1990, 1991), Gnl 31):28 
Europe (1991, 1992), (Dec 31):9 

Nokia Corp. 
profit margin (1991), Qun 26):4 

Nokia Corp./Technophone 
market share, cellular telephones, Europe (1990), 

Gun 26):16 
Nokia Group 

semiconductors, consumption, worldwide (1992), 
(Dec 25):22 

Nonvolatile memories 
market share, Europe (1991), (Dec 25):8 

Nordic countries 
semiconductors 

market (1990-1992), (Feb 28):20 
market growth analysis (1989-1992), (Feb 28):17 

North America 
market share 

analog ICs (1991), Qvl 31):37 
bipolar digital ICs (1991), (Jvd 31):31 
discrete devices (1991), Qvl 31):38 
ICs (1991), Gul 31):30 
MOS logic (1991), Gul 31):35 
MOS memory (1991), Gnl 31):32 
MOS microcomponents (1991), Qui 31):33 
optoelectronic devices (1991), Gul 31):39 
semicoriductors (1976-1995), Gun 19):26 
senuconductors (1977-1991), Gul 31):18 
semiconductors (1991), Gul 31):19, 28 
semiconductors, European, by supplier base region 

(1978-1991), (Mar 27):14; Gun 19):2 
semiconductors, regional, of worldwide regional 

suppliers (1991), (Mar 27):13 
semiconductors, worldwide, by supplier base 

region (1978-1991), (Mar 27):14 
price. Standard logic (1992-1993), 2 
semiconductors, capital spending (1990-1995), 

Gan 24):13 
See also United States 

Norway 
analog cellular communications, implementation. 

Gun 26):14 
semiconductor market (1990-1992), (Feb 28):20 

Notebook PCs 
battery life, (May 29):22 

Oki Electric Industries Co. Ltd. 
IC ranking 

Europe (1990, 1991), Gul 31):29 
Europe (1991, 1992), P e c 31):10 

market share 
ICs, Europe (1991), Gul 31):29 
MOS logic, Europe (1991), Gul 31):34 
MOS memory, Europe (1991), Qvl 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
optoelectronic devices, Europe (1991), Gul 31):39 
semiconductors, Europe (1991), Qui 31):27 

MOS digital IC ranking, Europe (1991,1992), 
(Dec 31):14 

MOS DRAM ranking, Europe (1990, 1991), P e c 25):10 
MOS EPROM ranking, Europe (1990, 1991), 

{Dec 25):12 
MOS logic ranking 

Europe (1990, 1991), Gul 31):34 
Europe (1991, 1992), P e c 31):18 
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Oki Electric Industries Co. Ltd. (continued) 
MOS memory ranking, Europe (1990,1991), 

Qui 31):32; (Dec 25):9 
MOS microcomponent ranking 

Europe (1990, 1991), 0ul 31):33 
Europe (1991,1992), (Dec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991,1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990,1991), Qui 31):39 
Europe (1991,1992), (Dec 31):24 

semiconductor ranking 
Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):8 

Olivetti Corp. 
semiconductors, consumption, worldwide (1992), 

(Dec 25):22 
Olivetti SpA 

profit margin (1991), Qim 26):4 
Optoelectronic devices 

available market, Europe (1989-1991), Qui 31):20 
European market (1991-1992), Qui 31):17 
European market (1992), Pec 11):10; (Dec 31):5 
European rankings (1992), (Dec 31):24 
market forecast, Europe (1990-1996), (Jul 31):10 
market share, Europe (1991), Qui 31):19 
product splits, Europe, (fun 19):18 

Pacific. See .Asia/Pacific-Rest of World 
Packaging 

MCMs. See Mxiltichip modules 
Page printers 

European consumption (1991, 1996), (Aug 28):10 
RISC-based, (Aug 28):9 

Panasonic Co. 
market share, cellular telephones, Europe (1990), 

Oun 26):16 
semiconductors, consumption, Europe (1992), 

(Dec 25):23 
PA-RISC processor family 

architecture, (Aug 28):18 
PBXs (private brandh exchanges) 

digital cordless telephony in, (fun 26):22 
PCMCIA. See Personal Computer Memory Card Inter-

natioi«l Association 
PCN. See Personal Commiuucations Network 
PCs. See Personal computers 
Personal communications 

market analysis, Europe, Qun 26):14 
Personal Communications Network (PCN) 

Europe, (fun 26):24 
Personal Computer Memory Card International .Associa

tion (PCMCL\) 
emerging markets for PCMCIA cards, (ful 3):9 

Personal computers (PCs) 
effective production, Europe (1990-1995), (Aug 28):9 
European market, Qui 3):14 
market share, Europe, (fun 26) :4 
resellers, Europe, (fun 26):6 

Personal computers (PCs) (continued) 
revenue, worldwide (1988-1996), Qun 26):2 
shipments, Europe (1991), (Jun 19):4 

Philips 
analog IC ranking, Europe (1991, 1992), Pec 31):20 
bipolar digital IC ranking, Europe (1991, 1992), 

Pec 31):13 
discrete device ranking, Europe (1991, 1992), 

Pec 31):22 
IC ranking, Europe (1991, 1992), (Dec 31):10 
market share, cellular telephones, Eiurope (1990), 

Gun 26):16 
microcomponent ranking (1990, 1991), (Dec 11):13 
microcontroller ranking (1990,1991), (Dec 11):16 
microperipheral rarJdng (1990,1991), (Dec 11):17 
MOS digital IC rarJdng, Europe (1991, 1992), 

(Dec 31):14 
MOS EPROM ranking, Europe (1990, 1991), 

(Dec 25):12 
MOS logic ranking, Europe (1991, 1992), (Dec 31):18 
MOS memory ranking, Europe (1990, 1991), 

(Dec 25):9 
MOS microcomponent ranking, Europe (1991, 1992), 

(Dec 31):17 
MOS nonvolatile memory rarUdng, Europe (1990, 

1991), Pec 25):13 
MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking, Europe (1991, 1992), 

(Dec 31):24 
profit margin (1991), Qun 26):4 
revenue 

microcomponents (1991), Pec 11):13 
microcontrollers (1991), (Dec 11):16 
microperipherals (1991), (Dec 11):17 
semiconductors, Europe (1991), (Mar 27):21; 

Qun 19):1 
semiconductor ranking 

Europe (1991, 1992), (Dec 31):8 
Europe (1991), (Mar 27):21; Jun 19):1 
worldwide (1991, 1992), Pec 31):12 

semiconductors 
applications splits, Europe, (Jun 19):18 
capital spending (1989-1992), P e c 25):17 
consumption, worldwide (1992), (Dec 25):22 
product splits, Europe, (Jun 19):18 
R&D spending (1989-1992), Pec 25):18 
sales worldwide (1989-1991), Pec 25):16 

Semiconductor Supplier-of-the-Year ranking (1992), 
(Apr 24):15 

Philips Semiconductors 
analog IC ranking, Europe (1990, 1991), (Jul 31):36 
bipolar digital IC ranking, Europe (1990, 1991), 

Qui 31):31 
discrete device ranking, Europe (1990, 1991), 

Oul 31):38 
IC ranking, Europe (1990, 1991), Qui 31):29 
market share 

analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), Qui 31):31 
discrete devices, Eiurope (1991), (Jul 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Oul 31):34 
MOS memory, Europe (1991), (Jul 31):32 
MOS microcomponents, Europe (1991), Qui 31):33 
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market share (continued) 

optoelectronic devices, Europe (1991), (Jul 31):39 
semiconductors, Europe (1991), (Jul 31):27 
semiconductors, worldwide (1989-1991), Qui 31):22 

MOS logic ranking, Europe (1990, 1991), Onl 31):34 
MOS memory ranking, Europe (1990, 1991), 

Qui 31):32 
MOS microcomponent ranking, Eturope (1990, 1991), 

Oul 31):33 
optoelectronic device ranking, Europe (1990, 1991), 

Qui 31):39 
semiconductor ranking 

Europe (1990, 1991), Qui 31):27 
worldwide (1989-1991), (Jul 31):22 

PictureTel/Intel 
videotelephone developments, (Jun 26):30 

Platform RISC microprocessors. See under Micro
processors 

Plessey Semiconductors 
market share, semiconductors, worldwide (1989-1991), 

Oul 31):22 
semiconductor ranking, worldwide (1989-1991), 

Qui 31):22 
Political environments 

worldwide. Qui 31):10 
Portable PC market 

See also Personal Communications 
Portable PCs 

flash memory and, (Jul 3):10 
Portugal 

analog cellular communications, implementation. 
Gun 26):14 

semiconductor market (1990-1992), (Feb 28):21 
Power consumption 

of ICs, (May 29):17 
Powerex (company) 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), O êc 31):22 

market share 
discrete devices, Europe (1991), Qui 31):38 
semiconductors, Eiuope (1991), (JxA 31):27 

semiconductor ranking 
Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):9 

PowerPC processor family 
architecture, (Aug 28):18 

Precision Architecture RISC processors. See PA-RISC pro
cessor family 

Precision Monolithics 
analog IC ranking, Europe (1990,1991), Qui 31):37 
IC ranking, Europe (1990,1991), Onl 31):30 
market share 

analog ICs, Europe (1991), Qui 31):37 
ICs, Europe (1991), Qui 31):30 
semiconductors, Europe (1991), Qui 31):28 

semiconductor ranking, Europe (1990, 1991), 
Qui 31):28 

Pricing analysis 
European semiconductor components, (Jan 24):1; 

(Feb 28):2; (Mar 27):2; (Apr 24):2; (May 29):2; 
Qui 3);1; Qui 31):2; (Aug 28):2; (Nov 6):1; 
(Dec 11):1; (Dec 25):2 

Private branch exchanges. See PBXs 

Racal Electronics 
semiconductors, consumption, worldwide (1992), 

(Dec 25):22 
Rank Xerox Ltd. 

semiconductors, consumption, worldwide (1992), 
(Dec 25):22 

Raytheon Co. 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), Pec 31):20 

bipolar digital IC ranking 
Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), Pec 31):13 

discrete device ranking 
Europe (1990, 1991), (Jul 31):38 
Europe (1991, 1992), (Dec 31):22 

IC ranking 
Europe (1990, 1991), (Jul 31):30 
Europe (1991, 1992), P e c 31):11 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), (Jul 31):31 
discrete devices, Europe (1991), Onl 31):38 
ICs, Europe (1991), Qui 31):30 
semiconductors, Europe (1991), (Jul 31):28 

semiconductor ranking 
Europe (1990, 1991), Qui 31):28 
Europe (1991, 1992), (Dec 31):9 

Reference prices (RPs) 
DRAM 256K, IM and 4M (1990-1992), Qun 19):10 

Rest of World (ROW). See Asia/Pacific-Rest of World 
RISC microprocessors. See under Microprocessors 
Rockwell International Corp. 

analog IC ranking 
Europe (1990, 1991), Onl 31):36 
Europe (1991, 1992), (Dec 31):20 

IC ranking 
Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), Pec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
ICs, Europe (1991), Onl 31):29 
MOS microcomponents, Europe (1991), (ful 31):33 
semiconductors, Europe (1991), (Jul 31):28 

MOS digital IC ranking, Europe (1991, 1992), 
Pec 31):15 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), Pec 31):17 

semiconductor ranking 
Europe (1990, 1991), Jul 31):28 
Europe (1991, 1992), P e c 31):9 

Rohm Co. Ltd. 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), P e c 31):20 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991,1992), p e c 31):22 

IC ranking 
Europe (1990, 1991), Qui 31):30 
Europe (1991, 1992), Pec 31):11 
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Rohm Co. Ltd. (continued) 
market share 

analog ICs, Europe (1991), Qui 31):36 
discrete devices, Europe (1991), Qui 31):38 
ICs, Europe (1991), Qui 31):30 
MOS logic, Europe (1991), Qui 31):35 
MOS memory, Europe (1991), Qvl 31):32 
MOS microcomponents, Europe (1991), Qnl 31):33 
optoelectronic devices, Europe (1991), (ful 31):39 
semiconductors, Europe (1991), Qui 31):28 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):15 

MOS logic ranking 
Europe (1990,1991), Qui 31):35 
Europe (1991,1992), (Dec 31):19 

MOS memory ranking, Europe (1990, 1991), 
Qui 31):32; P e c 25):9 

MOS microcomponent ranking 
Europe (1990,1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
optoelectronic device ranking 

Europe (1990,1991), Qui 31):39 
Europe (1991,1992), (Dec 31):24 

semiconductor ranking 
Europe (1990,1991), (Jul 31):28 
Europe (1991,1992), (Dec 31):9 

ROM 
mask 

consumption, Europe (1988-1995), Qun 19):12 
price, Europe (1988-1995), (Jun 19):12 

ROW (Rest of World). See Asia/Pacific-Rest of World 
RPs. See Reference prices 

Sagem (company) 
semiconductors, consumption, worldwide (1992), 

(Pec 25):22 
Sakura Bank 

loss on securities, (Jun 26):10 
Samsung Electronics Co. Ltd. 

analog IC ranking 
Europe (1990, 1991), Qui 31):36 
Europe (1991,1992), (Dec 31):20 

discrete device ranking 
Europe (1990, 1991), QxA 31):38 
Europe (1991,1992), (Dec 31):22 

DRAM, US duty, (Nov 6):9 
IC ranking 

Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), (Jul 31):36 
discrete devices, Europe (1991), Oul 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), 0ul 31):32 
MOS microcomponents, Europe (1991), Q\A 31):33 
semiconductors, Europe (1991), Qvl 31):27 

Samsung Electronics Co. Ltd. (continued) 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991,1992), (Dec 31):19 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; O^ec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Onl 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
power MOSFET ranking (1991), SCWW-PMT 

(Aug 24):5 
semiconductor ranking 

Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), P e c 31):8 

Sanawa Bank 
loss on securities, Qun 26):10 

Sanyo Electric Co. Ltd. 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991,1992), (Dec 31):20 

discrete device ranking 
Europe (1990,1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

IC ranking 
Europe (1990, 1991), Qui 31):30 
Europe (1991, 1992), P e c 31):11 

market share 
analog ICs, Europe (1991), Qui 31):36 
discrete devices, Europe (1991), Qui. 31):38 
ICs, Europe (1991), Qui 31):30 
MOS logic, Europe (1991), Oul 31):34 
MOS memory, Europe (1991), Qui 31);32 
MOS microcomponents, Europe (1991), Onl 31):33 
optoelectronic devices, Europe (1991), Qui 31):39 
semiconductors, Europe (1991), Qui 31):28 

MOS digital IC ranking, Europe (1991, 1992), 
P e c 31):15 

MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS logic rarJdng 

Europe (1990, 1991), Qui 31):34 
Europe (1991,1992), P e c 31):18 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; (Dec 25):9 

MOS microcomponent ranking 
Europe (1990,1991), Qui 31):33 
Europe (1991,1992), (Dec 31):17 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990, 1991), Qui 31):39 
Europe (1991, 1992), P e c 31):24 

semiconductor remking 
Europe (1990, 1991), Qui 31):28 
Europe (1991, 1992), P e c 31):9 

Schlumberger Ltd. 
semiconductors, consimiption, worldwide (1992), 

(Dec 25):22 
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Seeq Technology Corp. 
Semiconductor Supplier-of-the-Year ranking (1992), 

(Apr 24):15 
Seiko Epson Corp. 

IC ranking 
Europe (1990, 1991), Qui 31):30 
Europe (1991,1992), Pec 31):11 

market share 
ICs, Europe (1991), Qui 31):30 
MOS logic, Europe (1991), Qui. 31):34 
MOS memory, Evurope (1991), Onl 31):32 
semiconductors, Europe (1991), (Jul 31):28 

MOS digital IC ranking, Europe (1991, 1992), 
(Dec 31):15 

MOS logic ranking 
Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), Pec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; (Dec 25):9 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), Pec 25):11 
semiconductor ranking 

Europe (1990, 1991), Qui 31):28 
Europe (1991,1992), (Dec 31):9 

Semiconductor Conference in Europe. See Dataquest 
European Semiconductor Conference 

Semiconductor manufacturing 
in Europe, (Jul 3):11 
fabs, Europe, (Jan 24):12 
technologies. Qui 31):12 

Semiconductor procurement survey 
Europe (1991), (Feb 28):8 

Semiconductors 
applications splits, Europe, (Jim 19):18 
available market, Europe (1989-1991), Qui 31):20 
bookings and billings, Europe, (Jan 24):4; (Feb 28):4; 

(Mar 27):4; (Apr 24):4; (May 29):4; Qui 3):4; 
Oul 31):5; (Aug 28):4; (Nov 6):4; (Dec 11):3; 
(Dec 25):4 

book-to-bill ratio, Europe, Qan 24):4; (Feb 28):4; 
(Mar 27):4; (Apr 24):4; (May 29):4; Qui 3):4; 
Jul 31):5; (Aug 28):4; (Nov 6):4; (Dec 11):3; 
(Dec 25):4 

capacity, (Jul 31):12 
capital spending 

Europe (1989-1992), (Dec 25):15 
worldwide (1990-1995), Qan 24):13 
worldwide (1991-1995), Qun 19):28 

consumption 
Europe, (Jun 26):4 
Europe (1991-1996), Qun 19):24 
worldwide (1992), Qun 26):1 

Dataquest Semiconductor Supplier-of-the-Year Awards 
(1992), (Apr 24):14 

discrete. See Discrete devices 
distribution, Europe, Qui 3):9 
dumping, (Jun 19):10 
economic models 

long-term, Oul 31):14 
short-term. Qui 31):15 

European Community (EC) tariffs, (Mar 27) :8 
European rankings (1992), Pec 31):8 
European Semiconductor Vendor of the Year Awards 

(1992), (Aug 28):19 
inventories, Europe (1991, 1992), (Feb 28):8 

Semiconductors (continued) 
manufacturing technologies, (Jul 31):12 
market analysis 

bookings and billings, Europe, Qan 24) :4; 
(Feb 28):4; (Mar 27):4; (Apr 24):4; (May 29):4; 
Qui 3):4; Qui 31):5; (Aug 28):4; (Nov 6):4; 
(Dec 11):3; Pec 25):4 

book-to-bill ratio, Europe, Oan 24):4; (Feb 28):4; 
(Mar 27):4; (Apr 24):4; (May 29):4; Qui 3):4; 
Qui 31):5; (Aug 28):4; (Nov 6):4; (Dec 11):3; 
(Dec 25):4 

European Community (EC) tariffs, (Mar 27):8 
market forecast 

Europe, (Jun 19) :1 
Europe (1990-1996), Qui 31):10 

market share 
Europe, Qun 19):1 
Europe (1991), Qun 19):1, 24; Qui 31):18, 19 
Europe (1992), (Dec 31):1 
worldwide (1976-1995), Qun 19):26 
worldwide (1977-1991), Oul 31):18 

pricing analysis 
components, Europe, Can 24):1; (Feb 28):2; 

(Mar 27):2; (Apr 24):2; (May 29):2; Qui 3):1; 
Qui 31):2; (Aug 28):2; (Nov 6):1; (Dec 11):1; 
(Dec 25):2 

production, worldwide (1991-1995), (Jun 19):28 
product performance, Europe (1992), (Dec 31):5 
product splits, Europe, (Jun 19):18 
R&D spending, Europe (1989-1992), (Dec 25):15 
revenue, Europe (1977-1992), (Dec 31):2 
spending by major companies, Europe (1992), 

(Dec 25):19 
spending growth, Europe (1992), (Feb 28):8 
Supplier-of-the-Year Awards (1992), (Apr 24):14 

Semikron International GmbH 
discrete device ranking 

Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), Pec 31):22 

market share 
discrete devices, Evu-ope (1991), Qui. 31):38 
semiconductors, Europe (1991), Qui 31):27 
semiconductors, worldwide (1989-1991), Qui 31):22 

semiconductor ranking 
Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), Pec 31):8 
worldwide (1989-1991), Qui 31):22 
worldwide (1991,1992), (Dec 31):12 

semiconductors 
capital spending (1989-1992), (Dec 25):17 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), Pec 25):16 

Sextant Avionique 
semiconductors, consumption, worldwide (1992), 

(Dec 25):22 
SGS-Thomson Microelectronics BV 

analog IC ranking 
Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

benefits from Bull-IBM agreement, (Feb 28):23 
bipolar digital IC ranking 

Europe (1990, 1991), Qui 31):31 
Europe (1991, 1992), Pec 31):13 

discrete device rarJdng 
Europe (1990, 1991), Oul 31):38 
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SGS-Thomson Microelectronics BY (continued) 
discrete device ranking (continued) 

Europe (1991,1992), (Dec 31):22 
fabs, Grenoble, France, Qan 24):12 
IC ranking 

Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), Qui 31):31 
discrete devices, Europe (1991), Qui 31):38 
ICs, Europe (1991), Oul 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), Oul 31):32 
MOS microcomponents, Europe (1991), Qnl 31):33 
semiconductors, Europe (1991), (Jul 31):27 
semiconductors, worldwide (1989-1991), (Jul 31):22 

microcomponent ranking (1990,1991), O êc 11):13 
microcontroller ranking (1990, 1991), (Dec 11):16 
microperipheral ranking (1990, 1991), Pec 11):17 
microprocessor ranking (1990, 1991), (Dec 11):16 
MOS digital IC ranking, Europe (1991, 1992), 

Pec 31):14 
MOS EPROM ranking, Europe (1990,1991), 

Pec 25):12 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990,1991), 
Qui 31):32; (Dec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), (Dec 31):17 

MOS nonvolatile memory ranking, Emope (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991, 1992), a)ec 31):16 
MOS speciality memory ranking, Europe (1990, 1991), 

(Dec 25):14 
MOS SRAM ranking, Europe (1990, 1991), Pec 25):11 
revenue 

microcomponents (1991), Pec 11):13 
microcontrollers (1991), (Dec 11):16 
microperipherals (1991), Pec 11):17 
microprocessors (1991), (Dec 11):16 
semiconductors, Europe (1991), (Mar 27):21; 

Oun 19):1 
semiconductor ranking 

Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):8 
Europe (1991), (Mar 27):21; Q\m 19):1 
worldwide (1989-1991), Onl 31):22 
worldwide (1991, 1992), Pec 31):12 

semiconductors 
applications splits, Europe, (Jus\ 19):18 
capital spending (1989-1992), (Dec 25):17 
product splits, Europe, (fun 19):18 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), Pec 25):16 

Sharp Electronics Corp. 
IC ranking 

Europe (1990, 1991), Qui 31):30 
Europe (1991, 1992), (Dec 31):10 

market share 
ICs, Europe (1991), Onl 31):30 
MOS logic, Europe (1991), Qui 31):34 

Sharp Electronics Corp. (continued) 
market share (continued) 

MOS memory, Europe (1991), Oul 31):32 
MOS microcomponents, Europe (1991), Oul 31):33 
optoelectronic devices, Europe (1991), Qui 31):39 
semiconductors, Europe (1991), Qui 31):27 

MOS digital IC ranking, Europe (1991, 1992), 
Pec 31):14 

MOS DRAM ranking, Europe (1990, 1991), (Dec 25):10 
MOS logic ranking 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; (Dec 25):9 

MOS microcomfjonent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), Pec 31):17 

MOS nonvolatile memory ranking, Europe (1990, 
1991), (Dec 25):13 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
optoelectronic device ranking 

Europe (1990, 1991), Qui 31):39 
Europe (1991,1992), (Dec 31):24 

semiconductor ranking 
Europe (1990, 1991), Onl 31):27 
Europe (1991,1992), (Dec 31):9 

Siemens 
DRAM IM and 4M, production, Europe (1990-1995), 

Oun 19):6 
Siemens AG 

analog IC ranking 
Europe (1990,1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

bipolar digital IC ranking 
Europe (1990, 1991), Qui 31):31 
Europe (1991,1992), Pec 31):13 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991,1992), Pec 31):22 

fabs, Corbeilles, France, (Jan 24):12 
IBM 16M and 64M DRAM agreement, (Apr 24):8 
IBM/Toshiba 256M DRAM joint venture, (Nov 6):11 
IC ranking 

Europe (1990, 1991), Qui 31):29 
Europe (1991,1992), (Dec 31):10 

market share 
analog ICs, Europe (1991), (Jul 31):36 
bipolar digital ICs, Europe (1991), Qui 31):31 
cellular telephones, Europe (1990), Qun 26):16 
discrete devices, Europe (1991), (Jul 31):38 
ICs, Europe (1991), Qui 31):29 
MOS logic, Europe (1991), Qui 31):34 
MOS memory, Europe (1991), Oul 31):32 
MOS microcomponents, Europe (1991), (Jul 31):33 
optoelectronic devices, Europe (1991), (Jul 31):39 
semiconductors, Europe (1991), (Jul 31):27 
semiconductors, worldwide (1989-1991), Qui 31):22 

microcomponent ranking (1990, 1991), (Dec 11):13 
microcontroller ranking (1990, 1991), (Dec 11):16 
microprocessor ranking (1990, 1991), P e c 11):16 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS DRAM ranking, Europe (1990, 1991), Pec 25):10 
MOS logic ranking 
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Siemens AG (continued) 
MOS logic ranking (continued) 

Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; (Dec 25):9 

MOS microcomponent ranking 
Europe (1990, 1991), Qui 31):33 
Europe (1991, 1992), Pec 31):17 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
optoelectroruc device ranking 

Europe (1990, 1991), Qui 31):39 
Europe (1991, 1992), (Dec 31):24 

revenue 
microcomponents (1991), (Dec 11):13 
microcontrollers (1991), (Dec 11):16 
microprocessors (1991), (Dec 11):16 
semiconductors, Europe (1991), (Mar 27):21; 

Oun 19):1 
semiconductor ranking 

Europe (1990,1991), Onl 31):27 
Europe (1991, 1992), (Dec 31):8 
Europe (1991), (Mar 27):21; (Jun 19):1 
worldwide (1989-1991), Qui 31)i22 
worldwide (1991, 1992), (Dec 31):12 

semiconductors 
applications splits, Europe, 0un 19):18 
capital spending (1989-1992), (Dec 25):17 
consiunption, worldwide (1992), (Dec 25):22 
product splits, Europe, (Jun 19):18 
R&D spending (1989-1992), P e c 25):18 
sales worldwide (1989-1991), Pec 25):16 

Siliconix Inc. 
analog IC ranking 

Europe (1990, 1991), Oul 31):36 
Europe (1991, 1992), Pec 31):20 

Daimler-Benz semiconductor company membership, 
(Mar 17)-2\ 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), O^c 31):22 

IC ranking 
Europe (1990, 1991), Qui 31):30 
Europe (1991, 1992), (Dec 31):11 

market share 
analog ICs, Europe (1991), (Jul 31):36 
discrete devices, Europe (1991), (Jul 31):38 
ICs, Europe (1991), Oul 31):30 
semiconductors, Europe (1991), Qui 31):27 

revenue, semiconductors (1991), (Mar 27):21 
semiconductor ranking 

Europe (1990, 1991), Qvl 31):27 
Europe (1991, 1992), (Dec 31):9 

SIMM9M 
lMx9, price, Europe, 0"" 26):6 

Singapore Economic Development Board 
Canon, HP, and TI DRAM joint venture, (Apr 24):10 

Single in-line memory modules. See SIMM 
Slow SRAM. See under SRAM 
Sony Corp. 

analog IC ranking 
Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), (Dec 31):20 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991, 1992), (Dec 31):22 

Sony Corp. (continued) 
IC ranking 

Europe (1990, 1991), Qui 31):29 
Europe (1991, 1992), Pec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
discrete devices, Europe (1991), (Jul 31):38 
ICs, Europe (1991), Oul 31):29 
MOS logic, Europe (1991), Q\A 31):34 
MOS memory, Europe (1991), Oul 31):32 
semiconductors, Europe (1991), (Jul 31):27 

MOS digital IC ranking, Europe (1991, 1992), 
Pec 31):14 

MOS logic ranking 
Europe (1990, 1991), Qui 31):34 
Europe (1991, 1992), (Dec 31):18 

MOS memory ranking, Europe (1990, 1991), 
Oul 31):32; (Dec 25):9 

MOS ranking, Europe (1991, 1992), (Dec 31):16 
MOS SRAM ranking, Europe (1990, 1991), (Dec 25):11 
profit margin, consumer applications decline 

(1990-1991), Oun 26):10 
semiconductor ranking 

Europe (1990, 1991), Qui 31):27 
Europe (1991, 1992), (Dec 31):8 

semiconductors, consumption, Europe (1992), 
(Dec 25):23 

South Korea. See Korea 
Spain 

analog cellular communications 
call charges (1992), Qun 26):14 
end-user prices (1986-1990), Qun 26):14 
implementation, Qim 26):14 
subscription fee (1992), (fun 26):14 

semiconductor market (1990-1992), (Feb 28):21 
SPARC processor family 

architecture, (Aug 28):17 
SRAM 

consumption, Europe (1988-1995), Qun 19):12 
market share, Europe (1991), (Dec 25):8 
price, Europe (1988-1995), Qun 19):12 
pricing analysis, Europe, (Jan 24):4; (Feb 28):2; 

(Mar 27):2; (Apr 24):2; (May 29):2; Q\A 3):2; 
Qui 31):3; (Aug 28):2; (Nov 6):3; (Dec 11):3; 
Pec 25):2 

slow SRAM, price, worldwide (1991-1992), (Jun 19):8 
Standard logic 

future market, Qui 3):10 
pricing analysis, Europe, Qan 24):1; (Feb 28):2; 

(Mar 27):2; (Apr 24):2; (May 29):2; (Jul 3):1; 
Oul 31):2; (Aug 28):2; (Nov 6):1; (Dec 11):1; 
(Dec 25):2 

Standards 
JEDEC, (May 29):20 
low-voltage, for ICs, (May 29):17 
See also specific standards 

SIC pic 
aiudog IC ranking 

Europe (1990,1991), (Jul 31):36 
Europe (1991, 1992), Pec 31):21 

bipolar digital IC ranking 
Europe (1990, 1991), Onl 31):31 
Europe (1991, 1992), (Dec 31):13 

discrete device ranking 
Europe (1990, 1991), Onl 31):38 
Europe (199L 1992), Pec 31):22 
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STC plc (continued) 
IC ranking 

Europe (1990, 1991), Qui 31):30 
Europe (1991, 1992), (Dec 31):11 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), Onl 31):31 
discrete devices, Europe (1991), Qui 31):38 
ICs, Europe (1991), Qui 31):30 
MOS logic, Europe (1991), Qui 31):34 
semiconductors, Europe (1991), Qui 31):28 
semiconductors, worldwide (1989-1991), (ful 31):22 

MOS digital IC ranking, Europe (1991,1992), 
(Dec 31):15 

MOS logic rai\king 
Europe (1990, 1991), Qui. 31):34 
Europe (1991, 1992), Pec 31):19 

semiconductor ranking 
Europe (1990, 1991), Qui 31):28 
Europe (1991,1992), Pec 31):9 
worldwide (1989-1991), Oul 31):22 

semiconductors 
capital spending (1989-1992), Pec 25):17 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), Pec 25):16 

Sumitomo Bank 
loss on securities, Qun 26):10 

Sun Microsystems Inc. 
semiconductors, consumption, Europe (1992), 

Pec 25):23 
Supercomputers 

revenue, worldwide (1988-1996), Qvai 26):2 
Surveys 

European semiconductor procurement (1991), 
(Feb 28):8 

European Semiconductor Vendor of the Year Awards 
(1992), (Aug 28):19 

Semiconductor Supplier-of-the-Year Awards (1992), 
(Apr 24):14 

Sweden 
analog cellular communications 

call charges (1992), Qun 26):14 
end-user prices (1986-1990), Qun 26);14 
implementation, Qun 26):14 
subscription fee (1992), Qun 26):14 

semiconductor market (1990-1992), (Feb 28)20 
Switzerland 

analog cellular communications 
call charges (1992), Qun 26):14 
end-user prices (1986-1990), (]un 26):14 
implementation, Oun 26):14 
subscription fee (1992), Qun 26):14 

semiconductor market (1990-1992), (Feb 28)21 

TAG (company) 
discrete device ranking 

Europe (1990, 1991), Onl 31):38 
Europe (1991, 1992), (Dec 31):22 

market share 
discrete devices, Europe (1991), Qui 31):38 
semiconductors, Europe (1991), Qui 31):28 
semiconductors, worldwide (1989-1991), Qui 31):22 

TAG (company) (continued) 
semiconductor ranking 

Europe (1990, 1991), Qui 31):28 
Europe (1991,1992), (Dec 31):9 
worldwide (1989-1991), Qui 31):22 
worldwide (1991, 1992), (Dec 31):12 

semiconductors 
capital spending (1989-1992), Pec 25):17 
R&D spending (1989-1992), (Dec 25):18 
sales worldwide (1989-1991), (Dec 25):16 

Taiwan 
DRAM IM and 4M, price (1991-1992), Oun 19):8 
EPROM IM, price (1991-1992), (]\m 19):8 
slow SRAM IM, price (1991-1992), Qvm. 19):8 

TCS (company) 
analog IC ranking, Europe (1991, 1992), (Dec 31):20 
discrete device ranking, Europe (1991, 1992), 

(Dec 31):22 
IC ranking, Europe (1991, 1992), (Dec 31):11 
MOS digital IC ranking, Europe (1991, 1992), 

(Dec 31):14 
MOS logic ranking, Europe (1991, 1992), p e c 31):18 
MOS microcomponent rarJdng, Europe (1991, 1992), 

(Dec 31):17 
optoelectronic device ranking, Europe (1991, 1992), 

(Dec 31):24 
semiconductor ranking 

Europe (1991,1992), (Dec 31):9 
worldwide (1991,1992), (Dec 31):12 

Technological future of Europe, (Jul 3):14 
Technology analysis 

low-voltage standard for ICs, (May 29):17 
MCMs, (Mar 27):17 

Telecommunications applications. See Communications 
applications 

Telefunken Electronic GmbH 
analog IC ranking 

Europe (1990, 1991), Qui 31):36 
Europe (1991, 1992), P e c 31):20 

bipolar digital IC ranking 
Europe (1990,1991), Qui 31):31 
Europe (1991, 1992), P e c 31):13 

Daimler-Benz semiconductor company membership, 
(Mar 27):21 

discrete device ranking 
Europe (1990, 1991), Qui 31):38 
Europe (1991,1992), P e c 31):22 

IC ranking 
Europe (1990,1991), Qui 31):29 
Europe (1991,1992), Pec 31):10 

market share 
analog ICs, Europe (1991), Qui 31):36 
bipolar digital ICs, Europe (1991), QxA 31):31 
discrete devices, Europe (1991), Qui 31):38 
ICs, Europe (1991), Gul 31):29 
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Pricing Analysis 

European Pricing Update 
Table 1 shows European semiconductor booking 
trends for orders of 1,000, 10,000 and 25,000 
units or more. 

Standard Logic 
Small-outline parts are still in demand, and this 
is stabilizing prices, so there are no price 
changes to report. The level of business is good, 
but some of Ihis is related to positive cturency 
movements increasing the dollar value of the 
market. 

Analog 
The mono operational amplifier arena in Europe 
is fairly stable, with no price changes. 

Microcomponents 
Microcomponent prices have seen little change, 
but lead times are reducing. This is due to 
improvements in logistics on the part of the sup-
pliers rather than to any increase in demand. 
Demand for the 486 is increasing, and 386 
demand is fairly stable. 

Memory 
DRAM 
The decline in exchange rates has come as a 
bonus for US importers of DRAMs, vdth their 
prices having the greatest flexibility—constant 
dollar prices are reflected as decliriing local 
aurency prices. However, the reference price 
mechanism has provided stability to those who 
subscribe to it. 

The 256K part is approaching phaseout, with 
some suppliers reducing their emphasis and 
support for the part, perhaps considering drop-
ping it in the longer term. There are split 
prices, with Korean suppliers who are not yet 
party to the reference price agreement being 
able to offer the lowest prices. Prices as low 
as $1.00 have been seen on the spot market. 

Split prices also operate on the IM parts, with 
generally little spread in prices across volumes, 
the 70ns parts command no premium, but 
60ns parts are priced a little higher, tj^ically 
5 to 10 percent more. 

Nominal movements have occurred in 4M 
parts, mainly related to the negotiating sJdlls 
of the vendors and purchasers. Spot prices 
have fallen below $10 on occasions for this 
part; 70ns parts command no premium, but 
60ns parts are around 5 to 10 percent up on 
their slower coxmterparts. 

SIMM modules are split between the tliree-
chip and nine-chip configurations, with the 
three-chip option taking the larger share of the 
market. The nine-chip solution is currenfly dis-
coimted by around $2 to $4 over the three-
chip version. Suppliers are still reaping the 
benefits of no duty on these parts, and the 
Korean suppliers are offering the lowest prices. 

The 16M DRAM is unchanged since the last 
price survey, and is still priced a little above 
the estimated reference price. Demand for the 
part is stili fairly low, due to its high price 
relative to other parts such as the 4M. 

The average contract price per Mbit is as 
foUows: 256K $6.00; IM $3.00; 4M $2.68; 
lMx9 $2.83; 16M $8.13. 

EPROM 
Competition is still high in the EPROM mar
ket, and the pressure on prices remains. 
Nevertheless, prices have undergone only 
minor adjustment, and this is mainly in their 
spread, rather than for average and contract 
prices. The average contract price per Mbit is 
as follows: IM $2.70; 2M $2.15; 4M $2.60. 

SRAM 
SRAM prices are imchanged, but business is 
improving. Some suppliers have seen a big 
and unexpected increase in demand. Supply 
has so far kept pace with this sudden 
increase, so prices have not risen. The average 
contract price per Mbit is as follows: 
64K $25.00; 256K $13.00; IM $9.25. 

Current Exchange Rates 
1 US doUar = 

0.503 UK pounds 
1.407 deutsche marks 
4.795 french francs 
0.696 ECU 

By Mike Glennon 
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Table 1 
European Semiconductor Pricing August 1992 
All Prices in US Dollars (including import duty where relevant) 

Device Family 
Standard Logic 
Fast TTL 

Standard Logic 
Advanced CMOS 

.Analog 

Microcomponents 

Memory 
DRAM 

UV EPROM 

SRAM 

Product 
74F00 
74F74 
74F138 
74E244 

74AC00 
74AC74 
74AC138 
74AC244 

741 Op. Amp. 
CODEC/FUter 1 
CODEC/Filter 2 

80386SX-16 
80386DX-25 
80286-16 
68020-16 
R3000-25 

256K-8 (256JCX1) 
lM-8 (IMxl) 
lM-8 (256Kx4) 
4M-8 (4Mxl) 
9M-8 (lMx9) 
lM-7 (IMxl) 
lM-6 (IMxl) 
4M-7 (4Mxl) 
4M-6 (4Mxl) 
16M-8(4Mx4) 

lM-17 (128Kx8) 
2M-17 (256Kx8) 
4M-17 (512KX8) 

64K-85 (8Kx8) 
256K-85 (32Kx8) 
lM-85 (128Kx8) 

Package 
PDIP 
PDIP 
PDIP 
PDIP 

PDIP 
PDIP 
PDIP 
PDIP 

T092 
1 

2 

PQFP 
CPGA 
PLCC 
PQFP 
CPGA 

PDIP 
SOJ 
SOJ 

soj 
SIMM 

soj 
soj 
SOJ 
SOJ 
SOJ 

CDIP 
CDIP 
CDIP 

PDIP 
PDIP 
PDIP 

Mean IK Mean lOK 
Price 
0.12 
0.14 
0.18 
0.25 

0.19 
0.24 
0.32 
0.49 

0.17 
2.90 
5.75 

47.00 
lOl.OO 
11.70 
31.00 
90.00 

1.70 
3.39 
3.39 

11.80 
27.50 
3.39 
3.53 

11.80 
12.50 

135.00 

3.25 
5.20 

14.00 

2.00 
3.55 

10.50 

Price 
o.io 
0.12 
0.16 
0.23 

0.17 
0.20 
0.28 
0.41 

0.12 
2.65 
5.45 

46.00 
97.00 
ll.OO 
27.30 
85.00 

1.55 
3.15 
3.15 

11.10 
26.50 
3.15 
3.28 

11.10 
11.80 

135.00 

2.90 
4.75 

11.40 

1.65 
3.35 
9.65 

25K-I-
Contract 

Price 
o.io 
0.12 
0.14 
0.21 

0.15 
0.18 
0.24 
0.37 

O.ll 
2.50 
5.00 

45.00 
94.00 
lo.oo 
26.00 
80.00 

1.50 
3.00 
3.00 

10.70 
25.50 
3.00 
3.00 

10.70 
11.10 

130.00 

2.70 
4.30 

10.40 

1.55 
3.20 
9.25 

Lead Time 
in Weeks 

4-12 
4-12 
4-12 
4-12 

12-24 
12-24 
12-24 
12-24 

4-6 
6-10 
6-10 

2-4 
2-4 
2-4 
6-8 

4-10 

2-8 
4-6 
4-6 
4-6 
1-2 
2-6 
2-6 

4-16 
4-16 
8-14 

4-8 
4-8 

8-16 

4-6 
4-8 

2-10 

' Group 1: Commerdal temp, serial, PDIP, A/\i law 
^ Group 2: Commercial temp, serial, PLCC, A/n law, programmable 
NA = Not Applicable 
Source: Dataquest (August 1992 Estimates) 
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Market Analysis 

State of the Industry 
The SLA flash three-month average book-to-bill 
ratio for the month of July was 1.10, an increase 
over June's 1.06. Figure 1 shows the book-to-bill 
ratio for the past 13 months, and the three-
month average bookings and three-month aver
age billings for the semiconductor market in 
Etu:ope. 

Three-month average booldngs grew by 1.7 per
cent over June's revised data of $965.8 million, 
to $982.3 million, an astonishing 23 percent 
increase over the same month the previous year. 
This represents a significant recovery in book
ings, and has lifted the rolling 12-month average 
growth to 2.9 percent. Actual monthly billings 
have imdergone a similar, but less dramatic rise, 
growing 14 percent over the same month the 
previous year, to $798.7 million. July's actual 
monthly billings have declined by nearly 22 per
cent over Jime's, but this is to be expected as 
June is the last month of a quarter, and is nor
mally much higher than July. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly billing and three-month average 
booldng figures for Europe. The model calculates 
trend and seasonal variations, and uses these, 
together with monthly weighting factors, to fore
cast futiire billings and three-month average 
bookings. These figures represent an "average" 
year. When the actual figures are compared with 
the forecast figures, an early indication of 
whether the year will be above or below average 
can be seen. The forecast and actual figures are 
compared, and this ratio is averaged over 12 
months to show underlying trench. 

The bookings and billings data for June have 
been restated downwards slightly, but the book-
to-bill ratio is unaffected by the adjustments. 
The July bookings value has risen over Jvme's at 
a time when this revenue would be expected to 
decline, as can be seen from Figure 2. This, 
coupled with the very high growth seen in 
booldngs, suggests the data will be restated 
downwards next month. The billings amount is 
less likely to be restated, though, as it is consis
tent with what would be expected, as can be 
seen in Figture 3 . 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

1,000.0 

950.0 

900.0 

850.0 -

800.0 

750.0 

700.0 

Millions of US Dollars Ratio 

I BooK-to-BIII BooMngs BIIIIngs 

0.90 

Book-tO-BIII ; 0 .97 

Bookings 798 .3 

I BINIngs | 823.0 

Note: Last two months are preliminary. 
Source: WSTS, SIA 
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Figure 2 

European Total Semiconductor Three-Month Average Bool<ings 
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Note: I.ast two months are preliminary. 
Source: WSTS, SLA, Dataquest (August 1992) 

Figure 3 

European Total Semiconductor Actual Monthly Billings 

1,2000 
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200.0 

Revenue (Millions of Dollars) Accuracy 

Note: I.ast two months are prelimiitary. 
Source: WSTS, SIA, Dataquest (August 1992) 

SCEU-SVC-DP-9210 ©1992 Dataquest Europe Limited August 28,1992 



Semiconductors Europe 

The European data are indicating booldngs and 
billings to have reached rock bottom, and recov
ery is beginning. In the United States bookings 
are stiU exceeding the forecast model indications, 
and 12-month average growth is still increasing. 
Rolling 12-month average growth in bookings is 
now at 13.2 percent, and is still rising, while 
billings growth is at 11 percent. If the US market 
is to remain consistent it should maintain its 
position as a leading indicator for the European 
market. Figure 4 shows the US and European 
rolling 12-month average billings growth, which 
shows this is a valid assumption to make. 

Dataquest Perspective 
Recovery is within sight, or so it would appear. 
There is sufficient data to suggest the above-
expected growth forecast is not just a single 
anomalous data point, but is part of a consistent 
longer-term trend. The difficult factor to recon
cile, though, is what is driving this recovery. 
Clearly, it is not consiuner consumption, as 
Europe is awash with consumer products inven
tory, and consumer manufacturers are cutting 
back on production. 

While new car registrations in Europe declined 
by 3.3 percent in the seven months to August 
1992, the semiconductor content of cars is rising. 

However, automotive demand is unlikely to con
stitute the driving force behind the semiconduc
tor market's growth, because the market 
represents only a small percentage of total semi
conductor consumption, and any recovery in this 
market is likely to be small when compared 
with other markets such as EDP. 

The military market is not in a healthy condi
tion, despite aggression in the Balkans, and 
possibly also in the Middle East. The Exu:opean 
Fighter Aircraft is still in doubt, and this was to 
provide a boost to Eturope's military semicon
ductor consumption. 

Industrial applications are ticking over at best, 
with the decline in small industrial companies' 
consumption being offset by the growth in some 
larger industrial concerns. 

This leaves telecommunications—^Europe's trad
itional area of expertise—and EDP as the only 
sources of growffi in semiconductor demand. 
EDP is showing significant growth, as memory 
demand has grown by an average of 22 percent 
in 1992 over the first sbc months of 1991; and 
microcomponent demand has grown by an aver
age 12 percent over the same period. The main 
factor is related to the success of Windows from 
Microsoft. This places large demands on 

Hgure4 
US and European Total Semiconductor 12-]\/lonth Average Grovirth 

40 .0% 
12-Month Moving Average Growth (%) 
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Figure 5 
European Total Semiconductor l\/lonthly Billings Growth and Dollar/ECU Exchange Rate 
(Month Compared with Same l\flonth Previous Year) 
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Source: Dataquest (August 1992 Estimates) 

memory space and processor performance, so 
sales of Intel's 486 processor and memory 
module upgrades are improving. The delay in 
the introduction of the P5 from Intel can only 
help improve 486 sales. 

Telecoms markets are still benefiting from the 
infrastructure rebuilding in Eastern Bvaope, and 
show great longer-term potential in areas such 
as GSM and digital corcUess telephony. Exports 
of exchanges outside Europe are also progress
ing well, and this adds to the apparent grov*^ 
in the Eviropean semiconductor market. 

However, the market growth in dollars is not 
matched by an eqtuvalent growth in local ctur-
rency. The dollar has declined by 5 percent since 
the beginning of the year, and 9 percent since its 
peak, just foiu: months ago. When the montialy 
growth in dollars and ECU is compared, as can 
be seen in Figure 5, it is apparent that the recov
ery in the market is largely accoimted for by the 
exchange rate, not by any significant growth in 
semiconductor consimiption. 

By Mike Glennon 
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Exploding the RISC Myth in Europe 
The introduction of reduced-instruction-set com
puting (RISC) heralded a major improvement in 
performance for microprocessors. The tedmique 
was developed to ease the design and 
implementation of these microprocessors, and 
was built around the removal of little-used and 
complex instructions. The aim was to implement 
an architecture that would execute instructions 
in a single dock cycle, compared with the 
multiple-cycle execution normally used for most 
complex-instruction-set computing (CISC) pro
cessors. This eased the execution and improved 
the speed of operation of the remaining instruc
tions. The expectation was that ultimately aU 
microprocessors would be RISC. 

The reality of the situation is somewhat differ
ent. While the growth for the market has been 
high, it is a long way from dominating micro
processor unit shipments. This report looks at 
the expectations of the RISC marlcet, darifying 
what has happened in this market, and what the 
expectations are for the future, for: 

• Higher performance 

• Lower cost 

• Market growth 

RISC Architectures 
There are several RISC architectures, and these 
are stunmarized in Table 2. Although some of 
these RISC architectures have powerful 
backing—such as from IBM and Hewlett-
Packard—only a few of them have had signifi
cant success. A more detailed analysis of the 
architectures, and the companies which supply 
them is given in the Appendix to this report 
(see page 17). 

Applications 

Workstations 
The main application for RISC processors is in 
workstations. This market in the United States 
is large, but there are very few worlsstation 
manufacturers in Europe, and their output is 
relatively small. Table 3 summarizes the Euro
pean workstation market. This table indudes: 
the consumption of workstations; the pro
duction of workstations, induding those which 
are assembled from pre-manufactured boards 
imported into the region; the effective pro
duction, where the semiconductors are pur-

Table 2 
RISC IVIIcroprocessor Architectures and Suppliers 

Architectures 
SPARC 

MIPS 

Transputer 

ARM 

Clipper 

88000 

80860 

29000 

Precision 
Architecture 

Suppliers 
LSI Logic 
Fujitsu 
Cypress 
BIT 

Performance Semiconductor 
IDT 
LSI Logic 
NEC 
Siemens 
BIT 
Sony 
Toshiba 

SGS-Thomson (Inmos) 

VLSI Technology 
GEC-Plessey Semiconductor 

Intergraph APD 

Motorola 

Intel 

AMD 

Hewlett-Packard 
Hitachi 
Samsung 
Winbond 

Power 

Alpha 

IBM 

Digital Equipment Corp. 
Source: Dataquest (August 1992) 

chased locally; the effective production of 
workstations induding RISC processors; and 
the RISC effective production as a percentage 
of the total number of workstations constuned 
in the region. 

The data are reproduced and updated from 
Dataquesf s European Semiconductor Appli
cation Markets service report on worlsstation 
production, published in December 1991. To 
put the worlsstation market into context, the 
effective PC production forecast for the region 
is included. Clearly effective PC manufacture 
far exceeds effective workstation mannfacture. 
For every workstation manufactured in Europe 
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Table 3 
European Effective Workstation and PC Production 
(Thousands of Units) 

1990 1991 1992 1995 
Workstation Consumption 

Workstation Production 
Effective Workstation Production 

RISC-Based Workstation, Effective Production 

RISC Effective Production, Percent of Consumption 

PC Effective Production 

117 154 208 606 

78 
37 

11 

9.4% 

3,778 

141 
83 

62 

40.3% 

4,234 

230 
158 

135 

64.9% 

4,850 

638 
462 

392 

64.7% 

6,512 
Source: Dataquest (August 1992 Estimates) 

in 1995, 24 PCs will be made using locally 
proctu:ed semiconductors. 

Most of these workstations eure used in 
engineering design, or as small department 
computers, with additional applications as disk 
servers in computer networks. Much of the 
performance reqviired in these applications is 
for high-speed integer operations, with only 
engineering and simulation requiring floating-
point operations; 

X-Teiminals 
RISC processors also find applications in 
X-terminals, where the computational needs are 
high and cost constraints are severe. This is 
one of the few applications that require high-
performance floating-point operations, and 
RISC processors offer this capability. 
X-terminals serve a similar market to work
stations, and share some of the technical and 
market reqviirements of workstations. The pric
ing criteria of X-terminals are lower than those 
of workstations, though, and price expectations 
of X-tenninal buyers are falling daily as sup
pliers battle for business. 

Currently, there are very few X-terminal manu
facturers in Evurope, anId the market is under 
pressxure from the lowering of prices for work
stations and tile increasing performance of 
PCs. Table 4 shows the X-terminal market in 
Etu:ope, and the major suppliers of 
X-terminals. None of the suppliers in 1991 
vised RISC processors in their products, but 
Hewlett-Padkard has since introduced a RISC-
based X-terminal, using Intel's i960 RISC 
microcontroller. Digital also has a RISC-based 
X-tenninal, and this is likely to be MIPS-
based, altiiough future E>igital products are 

more likely to use low-cost versions of the 
Alpha chip. 

Laser Printers 
One of the other major applications for RISC 
processors is in laser printers, a market orig
inally dominated by Motorola with its 68000 
32-bit processor. This is still the dominant pro
cessor in use in laser printer controllers, but 
RISC processors are slowly displacing the 
Motorola processor as the preferred option. 
The most popular RISC processors are: 

• Weitak 8200 

• .AMD 29000 

• Intel i960 

Table 4 
European X-Termlnal Consumption 
(Thousands of Units) 

Supplier/Processor 
NCD, 68020 
Hewlett-Packard, 80186 
Digital, 34010 
IBM, 80186 
Tektronix, 68030 
Visual, 68020 
others. Various 

Total 1991 Units 

1990 

1992 

1993 

1991 

S.S 
8.0 
5.8 
JlOr 

1.4 
.' 1.0 

2̂ 4 

29.1 

18.0 

68.0 

310.0 

Source: Dataquest (August 1992 Estimates) 
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The majority of the market for laser printers is 
in the 1 to 10 page-per-minute (ppm) category, 
as can bee seen from Table 5, which 
represents over 90 percent of the units to be 
consumed out to 1996. In this category the 
only laser printer manufacturer currently using 
a RISC processor and manufacturing in Europe 
is Dataproducts, as can be seen from Table 6. 

The dominant supplier in the laser printer 
market is Hewlett-Packard (HP), and the com-
pany does not manufacture laser printers in 
Evurope, although it does have a plant in Italy 
manufacturing controller boards. This plant has 
been opened recently, and Dataquest estimates 
Hewlett-Packard will make between 150,000 
and 250,000 controller boards at this site dur
ing 1992. HP uses Motorola processors in the 
1- to 10-ppm printers it supplies, and uses a 
RISC processor (AMD 29000) in the only 
higher-performance LaserJet IlISi, rated at 
17 ppm. The overall result, therefore, is that 
the laser printer market for RISC processors in 
Eiirope is small. 

The outlook for this market is more optimistic, 
though, as the share of the market taken by 
PostScript printers increases. The throughput of 
a laser printer is controlled by both the printer 
engine and the controller card. When simple 
text or bit-map graphics are transmitted to the 
laser printer, ti\e rate of output is limited by 
the speed of the printer engine, but using 
complex page description languages (PDLs) 
such as PostScript, the printer speed is more 
likely to be limited by the controller. 

To reap the benefits of faster engines, manu
facturers are turning to RISC processors to 
speed the formatting of the page, when it is 
transmitted in a page description language. 
TIus is particularly relevant when color laser 
printers are introduced. The page throughput 
may not increase out of the 1- to 10-ppm 
range for these printers, but color takes much 
more processing. However, the effective pro
duction of laser printers in Europe is still 
small. 

Embedded Control 
The small size of the workstation market, 
when compared with other markets such as 
the market for PCs, has induced Eiuropean 
offices of semiconductor companies suppl5dng 

Talile 5 
European Laser Printer Consumption, 1991 to 1996 

Printer 
Speed 
(ppm) 

Shipments 
1991 

Market 
Units (K) Share (%) 

1996 1996 
1-6 

7-10 

11-1-

Total 

739 
658 
93 

1,966 
816 
205 

66% 
27% 

7% 

1,490 2,987 

Source: Dataquest (August 1992 Estimates) 

Table 6 
Europe-Based Laser Printer Manufacturers 
1-10 ppm Category 

Manufacturer RISC-Based Printer 

Agfa 
BuU 
Canon 
Dataproducts 
Fadt 
IBM 
Kyocera 
Oc6 
Olivetti 
Rank Xerox 
Siemens 
Wenger 

No 
No 
No 
Yes (Weitek 8220) 
No 
No 
No 
No 
No 
No 
No 
No 

Source: Dataquest (August 1992) 

RISC processors to search for alternative appli
cations. However, embedded control appli
cations that need the performance of a 32-bit 
microprocessor are limited. 

Applications which are likely to need this per
formance include group 4 fax machines, digital 
color photocopiers, and some telecoms appli
cations such as exchanges, but vmit voltunes 
are low in these areas. For example, Dataquest 
anticipates that about 5,000 exchanges a year 
will be manufactured in Evtrope over the 
period 1991 to 1996. In addition, embedded 
control applications normally do not require 
floating-point operations, so the floating point 
units in RISC processors would not be needed. 
In fact the laser printer is one application of 
embedded control, and is one of the few 
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applications where high computational per
formance is needed in a control application; 
other applications which need this are few in 
number. 

The most successful architecture in embedded 
control is the Transputer, although this is 
under threat from SPARC. The 'Transputer's 
strength in this market comes from its early 
introduction, being the first commercially avail
able RISC processor. The workstation market 
was dominated by Motorola 68000 processors 
at the time of the introduction of the Trans
puter, leaving embedded control as the main 
market for this processor. 

The embedded market had little need for 
high-performance processors at the time, and 
the Transputer foimd success in a wide variety 
of niche applications, where volumes were low 
but performance demands were high. Typically, 
these included applications ranging from 
global positioivbig to laser printers. 

SPARC is emerging in embedded control 
through slupments of VME-based boards. The 
base of software which supports SPARC is 
large, and is one of the main factors in the 
success of SPARC in control applications. 

Performance 
Measurement of performance is a very subjective 
issue. The favored method imtil recently was to 
use millions of instructions per second (Mips), 
but this gave an unclear picture of performance, 
and cavised some confusion with, for example, 
floating-point performance. Other methods, such 
as the use of SPECmark ratings, give a clearer 
picture. SPECmark ratings are produced by run
ning a series of programs through a configured 
system which includes the processor. These pro
grams are divided into integer cmd floating-point 
exercises for the device, and two resultant values 
are given for the processor: SPECint, for integer 
operations; and SPECfp for floating-point oper
ations. SPECmark ratings measure system per
formance, though, and reflect, but do not 
measure directiy, processor performance. Other 
factors which are variables in the measvirement 
include compiler performance and system 
configuration. 

The architecture and compiler development of 
processors, together with tiie system configtu:-
ation, can be adjtisted to give an imrepresenta-

tive indication of performance even when usuig 
these SPECmarks. New SPEC programs were 
introduced at the beginning of 1992 to give a 
more representative measure, and the new 
SPECmark rating is what is used to compare 
performance, where this is available. These per
formance figures have "92" after the processor 
name in the Figures 6 and 7 (see below), to dif
ferentiate tiiem from the older 1989-based SPEC 
ratings. 

With the introduction of multiple instruction 
execution (superscalar) ardaitectures, the Mips 
rating has increased dramatically for these pro
cessors as they are able to execute several 
instructions for each clock cycle. Some manufac
turers may be returning to Mips as a rating of 
performance, to benefit from this perceived 
improvement. 

System performance is a better reflection of pro
cessor design, as all processors must be used in 
a S5^tem: they cannot be operated alone. 
Coupled with the system performance is the 
aspect of ease of design. Some processors are 
easy to design with, allowing cache memory to 
be added easily, to improve performance. Other 
systems require complex cache design, and this 
can take considerable time to design and imple
ment effectively. As cache memory size is one of 
the major influences of performance this is an 
important issue. 

Clock speed is another factor to be considered. 
Devices which need to be docked at high rates 
make board-level design difficvilt. In addition, 
high dock speeds increase the performance 
demands of external chips, such as cache mem
ory. It may be possible to dock a device at 
100 MHz, but the cache might be vmable to keep 
up v\dth this performance, and the result would 
be a degradation of performance as cache misses 
occur. 

Superscalar architectures give some benefits 
from bigger bus widths. The strain placed on 
system buses as they are required to operate at 
over 50 MHz can cause problems with data 
throughput to the processor, and possibly KF 
emission problems. Superscalar and 64-bit archi
tectures allow the fetching of more than one 
instruction in a single cycle, across the wider 
bus. This allows the bus to operate at a slower 
dock rate, and eases system design. Clocking 
the internal logic at two to fovu: times the rate of 
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the external clock also improves performance 
without placing additional strain on required 
board performance. 

Figure 6 shows the airrent integer performance 
rating of the existing processors. The perform
ance of the CISC processors from Motorola and 
Intel have been included in this figvure, and this 
puts the performance of the RISC processors in 
perspective. The majority of applications for 
RISC processors only require integer operation, 
SO the SPECint rating is the most appropriate 
value to use to compare performance, especially 
in embedded control. 

The figvire includes a range of SPECint ratings 
for the processors, and includes processors oper
ating at several dock speeds and system con
figurations. The highest and lowest SPECint 
ratings are therefore given. 

More recently introduced processors have been 
manufactured with a smaller dimension process, 
and as a result are able to be clocked at a faster 
rate. As this clock speed enables the SPEC soft
ware to execute faster, the SPECint rating has 

Figure 6 
RISC Processor Integer Performance 

been divided by the dock speed, to give a figure 
for SPECint/MHz. This should give a more rep
resentative measure of the processor architecture. 

Analysis of this performance rating reveals some 
interesting results. The most recentiy introduced 
processors should benefit not only from an 
improvement in performance due to becoming 
available on faster processes, but improvements 
in architecture and implementation shoxold also 
increase the performance of the processor, irres
pective of the dock speed. 

In general this is the case, with the most 
recentiy Introduced processor, the SuperSPARC, 
showIng the greatest performance when mea
sured In SPECInt/lVIHz, with IBM's Power archi
tecture and Hewlett-Packard's Precision Archi
tecture also shovving good performance. As 
would be expected, Intel's 486 architecture, 
beIng among the oldest, is one with the lowest 
jjerformance when measured In SPECInt/MHz. 
However, its disadvantage is slight, and when it 
is placed against with the more recently 
Introduced MIPS R4000 its performance is com
parable. In terms of absolute performance. 
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though, the R4000 can be cloclced at 100 MHz 
internally, while the 486DX's top internal speed 
is only 66 MHz. 

The "next-generation" RISC processors which 
have been annoimced give a major improvement 
in performance. These include the SuperSPARC, 
for which the higher performance can easily be 
seen in Figure 6. To counter this advantage, Intel 
is expected to release its latest-generation CISC 
processor, currently coded the P5, and this is 
expected to have performance comparable witii 
that of the R4000. The floating-point perform
ance in particular is rumored to have been 
improved. If this is the case, the best that can be 
gained through the use of a RISC architecture is 
time—typically 12 to 24 montihs. 

Some applications require floating-point per
formance, and these applications include transla
tion of page description languages into bit maps 
for laser printers, and in engineering simulation. 
While the engineering simulation market is rela
tively small, the market for PDL laser printers 
will be much larger. 

RISC processors have an advantage in perform
ance here over CISC processors, as can be seen 
from Figure 7. However, some caution should be 
exercised when examining this figure, as some 
of the very high SPECfp ratings are achieved 
from improvements in compiler performance 
and favorable configurations, in particular to run 
the Matrbc 300 SPEC program. The aim with the 
compiler is to reduce the ntunber of bus cycles 
needed to load data into the cache of the proces
sor. The 1992 SPECfp software suite does not 
include the Matrix 300 program, because of its 
distortion of perceived performance 
improvements. 

Cost (Price) 
The market for RISC processors is lower in unit 
terms than that for CISC processors. The devel
opment cost will therefore be spread across 
fewer units, and wiU be a much higher pro
portion of the end resale price. However, RISC 
die sizes should be smaller, as they will benefit 
from not having the overhead of compatibility 

Figure 7 
RISC Processor Floating-Point Performance 
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with previous generations. Realistically, though, 
cost is not the driving factor in the price of pro
cessors, as can be seen from the difference in 
price between CISC microprocessors and their 
embedded controller equivalents. 

Figure 8 shows the forecast and historical price 
trends for a range of RISC and CISC processors, 
and the difference in price is dramatic. Whereas 
the RISC processors are priced close together, 
comparable CISC processors are priced signifi-
cantly higher. The embedded control version of 
the 68040 is also forecast on this figure, and this 
reinforces the point that RISC processors com-
pete in the embedded control market. The prem-
ise that RISC processors offer more dollars per 
Mip is thus correct, bearing in mind that Figures 
6 and 7 show the RISC performance is compar
able with that of CISC processors. 

As with performance, the cost of the individual 
processors is not the whole picture. The pro
cessors in a RISC s)^tem may be lower-cost, but 
some will demand expensive high-speed cache 
memory, and cache controllers. The high clock 
speeds needed in the system to achieve the 
expected performance can add significantly to 
the board cost, resulting in higher S3^tem costs 
than were first anticipated. However, these 

Hgure 8 
RISC and CISC Processor Price Trends 
North American Booldngs Prices (US Dollars) 
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Figure 9 
Worldwide 32-bit Unit Shipments, 1991 

CISC 91.6% 
13,667 Kunlts 

RISC 8 .4% 
1,253 Kunlts 

Others 9.6% 

MIPS 22.9% 

Transputer 32.0% 

SPARC 35.5% 

1991 Worldwide 32-Bit 
Microprocessor Shipments 

RISC Architecture 
Percent Share 

Source: Dataquest (August 1992 Estimates) 

154,000 units. Compare this with the consump-
tion of PCs, which is estimated at 8 million, and 
the relative sizes of the market can easily be 
seen; the PC market in Europe is nearly 50 times 
bigger. The mannfacture of workstations 
presents an even worse figure—^whereas over 
half of the PCs consttmed in Europe are locally 
made, less than half of the workstations con-
stuned are manufactured in the region. 

Dataquest Perspective 
The development of RISC enabled micropro-
cesser suppliers to change to a more modem 
architecture while still retaining backwards com
patibility with an installed based of softwMe. 
However, the established CISC architecture is 
too well entrenched, and could not be shaken 
from its stranglehold on most applications. 

Rise's home market is worlcstations, but work-
stations are not enjoying the high volumes of 
unit slupments achieved by PCs. The PC market 
is already encroaching on the worlcstation mar-
ket anyway, and the expected performance of 
the P5 suggests it will be used to target the 
v«)rkstation market with a P5-based PC. Devel
opments in operating systems support the view 
that factors wliich differentiate the workstation 
from the PC are disappearing. Multiple-user and 
multiple-application execution were previously 

the domain of workstations, but these features 
are now becoming available on PCs. 

To date the PC has been based on Intel pro
cessors, but the development of PC operating 
systems is opening this market. Windows NT, 
the latest operating system from Microsoft, has 
the capability to be nm on a variety of pro
cessors, including RISC. This wiU enable RISC to 
expand into the PC market, but the factor that 
will most govern acceptance vvill be the avail
ability and ease of use of applications software. 
Many PCs for business use are networked, and 
if this network were to include PCs v^dth differ
ent processors, two copies of the applications 
software would be needed for both types of 
maclnine. This may be the biggest barrier to the 
acceptance of RISC as a processor in the PC 
market. The decision lies with MIS managers. 

An important point to consider is the share of 
RISC shipments which go to a "captive" cus
tomer. Over hedf of RISC shipments go to work
station or computer suppliers. The main market 
for Precision is in Hewlett-Paclcard products; 
IBM is the major user for Power; Digital and 
Olivetti are the main potential users of Alpha; 
Sun is the main buyer for SPARC; MIPS is the 
main buyer of MIPS; Intergraph is the major 
buyer for Clipper. 
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Of the remaining RISC architectures, the 
Advanced RISC Machine (ARM) lias major sales 
away from its parent; AMD enjo)^ significant 
sales from a range of customers; Intel and Moto
rola's will see sales that are not exclusively from 
the parent. However, Figure 9 shows that these 
companies represent less than 10 percent of the 
market. The Transputer is the only architecture 
which has a significant share of the market, and 
is not tied directly to a workstation supplier. 
Since its introduction, though, the Transputer 
has lost share. 

Unit shipments of RISC processors are low when 
compared with QSC, but they could rise signifi
cantly if the architecture can displace CISC in 
just one volume application. Laser printers hold 
the greatest potential, as the low cost require
ments and high performance needs matdi well 
with RISC processors, rfhis is the area where the 
RISC processor is most likely to succeed—^but 
RISC has offered great potential for some time, 
and failed to fulfil this potential. 

RISC was adopted and sponsored by work-
station manufacturers to gain a competitive 
edge. Its success elsewhere has been limited, 
especially where the consumer of the product 
has had a choice. Most RISC architectiures are 
optimized for workstations, so if the product is 
not a workstation RISC is not optimtun. In this 
case, general-purpose processors wUl enjoy more 
success in a wider market. 

RISC offers cost and performance benefits, but 
the major potential market is now in embedded 
control. Prices for CISC processors in this market 
are low anyrvay, and performance needs are not 
spectacular. Overall cost is the overriding issue 
in this market, and this covers not just the pro
cessor cost, but the cost of developing the com
plete system. 

The performance advantage is apparent, but this 
only buys time. CISC processors will offer com
parable performance, albeit 12 to 24 months 
later. Time is worth money in many markets, so 
the adoption of RISC could be worth the invest
ment. However, recent history indicates most 
eqmpment manufacturers have decided the risk 
of choosing the RISC route outweighs the time-
to-market benefits. 

To return to the original premise: 

• Peifoimance: Integer performance is similar 
between RISC and CISC architecttures. RISC 
tends to achieve higher levels of performance 
before CISC architectures. Floating-point per
formance for RISC is easily ahead of CISC 
(for the moment), but performance is much 
irvfluenced by factors other than the processor, 
so this is likely to be a secondary issue in the 
RISC or CISC decision. 

• Cost: RISC processors are cheaper than their 
CISC equivalent, but when RISC is compared 
to embedded confrollers, which should be 
their competition in most applications outside 
worlcstations, RISC and CISC prices are 
comparable. 

• The Market: The number of applications 
which specifically need a 32-bit RISC proces
sor are limited. Much of the market can be 
serviced by CISC controllers, and these are 
more firmly established. Key applications 
which benefit from the use of RISC are either 
low-volvune, or much of the manufacture 
takes place outside Eiu:ope. The market is 
therefore much smaller than originally 
expected. 

By Mike Glennon 
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Appendix: Profiles of RISC Architectures 
SPARC 
The SPARC architectvu:e is to date the most 
successftd. It was developed by Sun 
Microsystems for use in its worlcstations, and 
represented a departure for fhe company from 
its reliance on Motorola 68xxx processors. Sun 
does not manufacture the processor itself, but 
licenses the architecture to several silicon 
manufacturers. The majority of SPARC ship-
ments are to Svm, which is the major user; 
Sim workstations use SPARC processors only. 
There is also a market for controller boards, in 
particidar VME boards based on the SPARC 
processor, for use in indtistrlal control and 
instrumentation applications. 

SPARC processors have continually improved 
in performance, with the latest versions 
annoimced from Texas Instnmients and 
Cypress. These new "SuperSPARC" processors 
offer a big improvement in performance over 
the existing generation. The processors provide 
superscalar execution of instructions, tiirough 
the use of parallel integer Mithmetic logic 
tmits (ALUs), which allow the execution of 
more than one instruction at once. In addition, 
the new processors allow the execution of 
floating-point operations at the same time, 
although there are constraints on which 
instructions can "be executed together. 

MIPS 
MIPS, also a workstation company, has devel-
oped its own architecture, which is supplied 
by several silicon manufacturers. While the 
SPARC architecture is licensed to the silicon 
manufacturers, allowing these manufacturers to 
decide on the implementation themselves, the 
MIPS implementation is defined by MIPS, and 
the silicon maruifacturers then make the silicon 
to this implementation. 

The MIPS processor was one of two processors 
chosen by the ACE consortium, a group of 
companies whose aim was to establish an 
alternative architecture to the Intel 80x86 CISC 
architecture. The ACE group intended to 
develop both PC-type and workstation-type 
products around a common platform. At first 
the consortium curotised much interest, but 
there have been some defections from the ACE 
camp, and it is now seen as being less power
ful than was first anticipated. 

As with SPARC, the processor has been evolv
ing, and the R4000—ihe latest implementation 
of the processor—^has superscalar techniques to 
improve performance. 

Transputer 
The Transputer was the first commercially 
available RISC processor, and was originally 
targeted at parallel processing applications 
only. The inclusion of several high-speed serial 
links on the silicon ensured that the inter-
processor communications capability of the 
Transputer was second to none. Because of its 
parallel processing abilities, the Transputer is 
regularly selected for parallel processing com
puter initiatives in this area. 

Inmos designed and manufactured the Trans
puter. Irutially a UK government-funded semi
conductor supplier, the company has changed 
owmership several times, and now falls under 
the lunbrella of SGS-Thomson, which acquired 
the company from Thorn EMI. The Transputer 
is now aimed at more mainstream appli
cations, and is used in a wide range of con
trol functions. It is one of the few RISC pro
cessors which does not have worlcstation 
products as its mainstream application, 
although it was previously used as the proces
sor in Racal-Redac's engineering worlcstation. 

ARM 
The ARM (Advanced RISC Machine) is a pro
cessor architecture developed by Acom Com
puters, now majority-owned by Olivetti. Its 
main application has been in home computers 
developed for the educational market, account
ing for almost all of the shipments. The pro
cessor development division of Acom Com
puters was spvm off into a separate venture, 
also called ARM, and tiriis is funded by Acom, 
VLSI Technology and Apple Computer. 

The ARM processor is unique in that the ulti
mate performance has not been the goal in the 
use of RISC to design the processor. As with 
most of the other RISC products, computing 
has been the main application. In this case, 
however, the computers are not workstations, 
but home computers. ARM's most recent suc
cess was to be selected by Apple for use in 
its new personal digital assistant, the Newton. 
This could be the new face of computing, and 
if successful possibly represent millions of 
units for ARM. 
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In common with most of the other RISC 
architectiu:es, ARM is not manufactured by the 
company which designs the architectiue, but 
by VLSI Technology, one of the shareholders. 
GEC Plessey Semiconductors has also taken a 
license to manufacture the processor. These 
two companies license the architectture and the 
design of the processor. 

CUpper 
The Clipper architecture was developed as part 
of Fairchild Semiconductor's Advanced Proces
sor Division (APD). When Fairchild was pur
chased by National Semiconductor, the APD 
was sold to Intergraph. Intergraph was the 
major customer for Clipper, and had built a 
range of worlcstations aroimd the product. 
National Semiconductor already had its own 
range of microprocessors, and was imwilling 
to support two, hence the sale of the proces
sor division to Intergraph. Again, the major 
application for the processor was in work
stations. Intergraph has chosen not to sell the 
architecture or the processors outside the com
pany, resulting in low overall sales for the 
processor. 

Precision 
The Precision architecture was developed by 
Hewlett-Packard as the next generation after 
the 9000 series. This is primarily used in the 
company's workstations, and HP has licensed 
the arctdtecture to Samsung, Hitadii, and most 
recently Winbond. Hewlett-Packard purchased 
Apollo several years ago to strengthen its pos
ition in the workstation market, and displaced 
Motorola as the supplier of the processor for 
these workstations. 

Power 
The Power architectiue was introduced by 
IBM, again for use in its workstations. Since 
the development of this multichip architecture, 
IBM has reached agreements with Motorola 
and Apple to develop a single-chip version, 
for use in lower-cost worlcstations and per
sonal computers. 

88000 
The 88000 architecture is one of the few wliich 
has not been sponsored by a workstation sup
plier. Motorola has enjoyed less success with 
this architecture than have some suppliers of 
Other architectures, but some computer manu

facturers, such as Data General, have adopted 
this processor for use in their workstations. 
The lack of a guaranteed customer means the 
architecture has foxmd more success in embed
ded control. 

Motorola has pioneered the development of 
portable software based aroimd the architec
ture, and there is an organization, SSOpen, 
whose sole function is to promote the 88000 
architecture and police the conformance of 
software to the required standard. While it is 
in Motorola's interest to maintain this organiz
ation, it is actually independent of the 
company. 

Alpha 
This is the most recently introduced RISC 
architecture, developed by Digital Equipment 
Corporation. The processor has very high per
formance, and is targeted initially as a VAX 
replacement. The processor is clocked at 
200 MHz, and dissipates SOW, so its use will 
be reserved initially for mainframe-tj^pe appli
cations. Processor architecture has been Digi
tal's strong point in the past, and the com
pany has enjoyed major successes with PDP-8, 
PDP-11, and VAX architectvires. Before the 
introduction of the Alpha architecture Digital 
used the MIPS processor in its workstations, 
but lias since defected from MIPS and ACE. 

While the processor is very power-hungry, it 
has a guaranteed market from its parent, and 
Digital intends to develop other processor off
shoots to target the broader computer market. 
Digital also intends to offer the architecture 
and the processors to other companies, and 
has already signed an agreement with Olivetti 
where Olivetti will use tixe Alpha chip in its 
products; Digital has taken a 10 percent stake 
in Olivetti, as part of the same agreement. 
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End-User Analysis 

1992 European Vendor of the Year 
The first Dataquest European Semiconductor 
Vendor of the Year Awards were presented at 
the European Semiconductor Conference, held in 
June at Jiuys Hotel, Dublin, before an audience 
of more than 150 people. Four awards were 
made: 

• The Evtropean vendor of the year was 
Motorola. 

• Texas Instrvunents received an award for cus-
tomer responsiveness. 

• Vendor of the year in the medium-size vendor 
category was LSI Logic. 

• The ruche vendor of the year was Eiu:opean 
Silicon Structures (ES2). 

Methodology 
The selection of the European Vendor of the 
Year Awards 1991/1992 was based on a cus-
tomer opinion poll conducted between Nov-
ember 1991 and Jantiary 1992, as part of Data-
quest Europe's annual procurement siurvey. Each 
year Dataquest surve)^ buyers in order to 
imderstand purchasing trends, reviewing areas 
including major procvu«ment issues and trends 
in semiconductor spending. The siuvey is con
ducted among approximately 60 companies 
across Europe. 

Tiiis year, as p<u:t of the siuvey, respondents 
were asked to nominate and rank tiheir top three 
semiconductor vendors, in first, second and 
third positions, based on the criteria of delivery, 
quality, responsiveness, technical support, and 
overall performance. Of the 60 companies sur
veyed 40 felt able to give an input on their pre
ferred vendors. The spending power of these 
companies amounted to 42 percent of the total 
European semiconductor market—a very signifi
cant sample size. 

The Categories 
The categories, as mentioned above, refer to 
the following attributes: 

• Delivery refers to a vendor's ability to meet 
the schedules it committed to its customer. 
Only a vendor that can be trusted to meet 

its commitments wiU find itself participating 
in "preferred vendor" or "vendor of dioice" 
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 commitments its suppliers make. 

Quality refers to the quality of semiconduc
tor products shipped to a customer. The 
customer requires assturance that every prod
uct conforms to the data sheet specification. 
If a vendor fails to deliver reliable products 
then, as with delivery, the customer will feel 
luiable to trust its business to that supplier. 

A vendor's Responsiveness is harder to 
quantify than delivery or quality. Respon
siveness encompasses many aspects of the 
vendor-customer relationship. 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 with 
zero defect, and always meet schedules, but 
if it takes weeks to get a price and lead-
time commitment on a simple 74LS00, then 
doing btisiness with that vendor becomes 
very frustrating. 

The standard of Technical Support ttiat a 
customer receives from its supplier has 
become a key differentiator between ven
dors, as ICs become more complex. Semi
conductor mannfacturers are packing high 
levels of systems knowledge into silicon 
these days. A designer can only get a lim
ited knowledge about a VLSI device from 
reading a data sheet. A dear applications 
note combined with access to tiie support of 
a qualified applications engineer are key to 
allowing a customer to use, for example, an 
advanced graphics chip. 

Overall Performance is the expression of a 
vendor's total performcmce 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 needed to succeed in its markets. 
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Summarizing the Results 
Respondents ranked their suppliers in each of 
the five categories, first, second and third. The 
results from the stuvey were then aggregated on 
the basis of 10 points awarded for a first rank, 6 
points for a second rank and 3 points for a third 
rank. 

A summary of the overall results revealed that 
Motorola ranked highest in delivery, quaUty, 
technical support and overall performance (see 
Figure 10). However, in the subcategory of 
responsiveness, Texas Instruments received most 
votes displacing Motorola into second place. 
Thvis, two awards were decided: vendor of the 
year for 1991/92 wovild be Motorola, while 
Texas Instruments was recognized for the 
responsiveness of service it provides (see 
Figure 11). 

Dataquest defined two further important cate
gories, for mediiun-size and niche vendor of the 
year, in recognition of the contribution that more 
specialized semiconductor vendors make to the 
industry. These categories were defined as: 

• Medium-size vendor: annual revenue between 
$50 million and $499 million 

• Niche vendor: aimual revenue of less than 
$50 million 

Large, broad-based suppliers like Motorola and 
Texas Instruments supply products to many cus
tomers. As they supply everything from transis
tors to advanced microprocessors, their customer 
base is much wider than that of specialized ven
dors which focus on particular markets. How
ever, niche vendors make no less strenuous 
efforts to provide their customers with excellent 
service. In the final reckoning it was LSI Logic 
that customers recognized as the outstanding 
vendor in the medium-size category (see Figtire 
12). In the niche category European Silicon 
Structures came top— t̂he only European semi
conductor vendor to excel (see Figure 13). 

Dataquest Perspective 
The first point to note is that the response to the 
survey was outstanding. Over 40 percent by 
value of Europe's pvurchasing muscle gave vis 
their input. With ttiis in mind, what is the over
all picture the survey paints of the service ven
dors provide to their customers in Europe? 

Qxiite clearly the US-based vendors are ahead of 
the pack. Motorola in particular has piclced up 
two awards from Dataquest this year, having 
first won the worldwide vendor of the year 
award, and now the European award. It is also 
interesting to note that Japanese-based vendors 
as a group generally fared poorly, particularly in 
delivery, technical support and responsiveness. 
These are aspects of service that perhaps reflect 
more on their local European infirastructure than 
on other factors. 

In the medium-size and niche categories, two 
ASIC vendors were recognized as providing best 
service. Nowhere can the aspects of customer 
service be put to the test more than when tailor
ing a piece of silicon to one customer's specifi
cation. LSI Logic and Eiuropean Silicon Struc
tures were both pioneers of ASICs. As the large 
multinationals entered the business, LSI Logic 
and ES2 both faced fierce competition. Clearly, 
their recipe for sturvival has been to stress the 
service aspects of their businesses. 

The success of these companies in responding to 
their company needs can be measured not ordy 
in vvinning these awards, but also in their ability 
to gain market share. A qxiick look at the market 
shares of the fotu: winners over the past tliree 
years shows market share gains for three of the 
four. Motorola's share of the total semiconductor 
market has growoi from 6.9 percent in 1989, to 
7.1 percent in 1991. LSI Logic's share has grov^m 
from 0.8 percent of the market in 1989, to 
0.9 percent in 1991. European Silicon Structiures' 
share has grown from 0.18 percent to 0.25 per
cent. Only Texas Instruments lost share over this 
period. This is mednly due to the DRAM market, 
which declined by nearly 22 percent over two 
years. More than 20 percent of Texas Instru
ments' revenue comes from DRAM, so it is no 
surprise to see the company lose market share 
over this period. 

Success with customers can be franslated into 
market share gains. The attention paid to cus
tomers has clearly paid off for these four com
panies, and their customers appreciate this. So, 
congratulations to Motorola, Texas Instrvunents, 
LSI Logic and European Silicon Structures. Their 
customers adcnowledged them as providing 
good service. 

By Sarah Jacob 
Jim Eastlake 
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Figure 10 

Barry Waite, senior vice president and general manager of the European Semiconductor Group was delighted to receive the 
European Vendor of the Year Award on behalf of Motorola. He is seen here with Brfd O'Connor and Bipin Parmar of Dataquest's 
European Semiconductor Group. 

Figure 11 Hgure 12 

LSI Logic was voted the best Medium-Size Vendor of the Year. 
Horst Sandfort, president of the company's European oper
ations, received the award. 

Marc Vodovar, central marketing manager of Texas Instruments, 
received an award for Customer Responsiveness. 
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Figure 13 

/ * * • 

t% * • " 

European Silicon Structures came top of the Niche category 
awards. Werner Kopf, chairman and CEO, is seen here making 
a brief acknowledgement speech to delegates at the conference. 
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In Future Issues 
Forthcoming issues of Dataquest Perspective will 
report on: 

• Microcomponent marl<et share 

• IBM/Siemens/Toshiba 256M DRAM venture 
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Pricing Analysis 

European Pricing Update 

industry Events 
The Etiropean Commission is thought to be pre-
paring provisional antidumping duty legislation 
against South Korean DRAM manufacturers. 
This is expected to be published in the Official 
Journal in September. It is not yet clear whether 
any volimtery undertakings have been accepted 
by the Commission from the Korean companies. 
It is through such imdertakings tliat the anti-
dvunping duties can be suspended. 

In the previous DRAM antidimiping case against 
Japanese companies, volimtary undertakings in 
the form of reference prices were accepted by 
the EC in return for suspending the 60 percent 
antidumping duty. It is believed that the Com
mission may instead accept undertakings from 
the Koreans in the form of a data-collection pro
gram for manufactttring costs. This is similar to 
the system employed in the current US-Japan 
trade arrangement, whereby cost data can be 
made available at short notice to official bodies 
investigating fresh allegations of dvunping. 

This so-called "fast track" investigation would 
enable a decision to be made quickly, and action 
to be taken before irreversible damage is 
inflicted upon domestic industries. The current 
Korean investigation is more than two years old 
now. End users of semiconductors in Eiu:ope 
would prefer the data-collection undertaking for 
manufacturing costs to be accepted by the Com
mission because it wotild probably affect market 
prices less than a reference price undertaking. 
This is important, as Korean supply of the 
DRAM market in Europe in significant: 80 per
cent of 256K, 30 percent of IM, 20 percent of 
4M, and 15 percent of 16M. 

If the cost data-collection vmdertaking gives par
ticipants greater freedom to compete, then Japa
nese reference price participants may want a 
similar arrangement. However, now that some 
Japanese companies have committed to manu
facturing DRAMs in Europe, views are split. 
Those participants wdth European fabs (NEC, 
Hitadru, Fujitsu, Texas Instruments, and soon 
Mitsubishi) regard the reference price system as 
protection against Japanese competitors without 
a European fab (Toshiba, NMB, Old, Sanyo, 

Sharp, and Matsushita). The former are imder-
stood to prefer the reference price system, while 
the latter prefer the cost data-collection system. 
Watch this space for updates. 

Table 1 shows European semiconductor booldng 
farends for orders of 1,000, 10,000 and 25,000 
units or more. 

Standard Logic 
Demand is exceeding supply for small outline 
(SO) parts, resulting in a significant shortage, 
which has a consequential effect on PDIP parts. 
This high demand is keeping prices level, and 
lead times have lengthened. Prices have yet to 
rise in general at OEM buyers, but distributors 
are lifting their prices. The distribution prices 
were artificially low an3Tvay, as the weak busi
ness levels had forced them to cut margins to 
stimulate demand. This rise in distribution is 
therefore a return to normal pricing practices. 

Much of the demand is across the board, but 
some PC suppliers are shovving an increase 
above other applications. However, some of the 
major PC manufacturers are still suffering from 
very poor demand. The disproportionate rise in 
demand over supply for SO in particular is 
related to some manufacturers cutting back their 
standard logic capacity. Other suppliers saw the 
potential rise in demand and kept their capacity 
levels high. These suppliers are now benefiting 
from their greater ability to supply their cus
tomers; they are now servicing their major cus
tomers, and those standard logic users who are 
not considered "key" are having to wait as long 
as 30 weelss for products in some cases. 

Analog 
The mono operational amplifier arena in Europe 
is fairly stable, with no price changes. 

Mlcrocomponents 
Business is improving, with much of the 
demand coming from manufactiurers new to PC 
manufactvure. These companies are stimulating 
sales of microprocessors and memory modules, 
but little else. They are importing general-
purpose PC boards, and adding the processor 
and memory in response to market demand. The 
sales of the remaining components for these 
boards is taking place in the Far East, where the 
boards are assembled. The market for RISC 
processsors in Evurope is small, and focused on 
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compute-intensive applications only. All ship-
ments tend to be on contract negotiation only, 
and so variations in price reflect the negotiating 
sJdlls of the buyers, rather than market trends. 
However, design wins still appear in Europe, 
and volume contracts are pushing down the 
price as other CISC architecttu:e processors com-
pete for the design socket. 

Memory 
DRAM 
Prices for 256K DRAMs have dropped a little 
recently. The short-term outlook is for rela
tively stable pricing with lead times remaining 
quite short. Samsimg is the leading supplier, 
with an estimated 55 percent market share. 

Price erosion has occiurred in the IM market, 
although prices from South Korean suppliers 
appear to have risen recently. This may be 
due to their increased focus on 4M DRAM 
production. 

A substantial drop in 4M DRAM prices has 
been seen. Competition has accelerated in the 
xl and x4, but the real action is in x8 and 
xl6 organized versior\s, or bjrte-wide and 
word-wide options. Demand has suddenly 
picked up from computer and laser printer 
manufacturers in Eturope. There are particxdar 
benefits to be gained from wide-organized 4M 
DRAMs, such as better matching to bus-widths 
in printers and less power constunption in 
notebook computers. Parity-check versions, 
such as 512Kx9 and 256Kxl8 are also proving 
very popular. These have a premiima over xl, 
x4, x8, and xl6 versions according to the extra 
capacity, namely 12.5 percent at least. Lead 
times liave thus extended for wdde-organized 
4M, but ordy such that capacity has just been 
overtaken by demand. Capacity should catch 
up quite quicldy, but in the meantime, expect 
some lead times out as far as 16 weelss. 

The 16M part is hovering at around reference 
price levels, estimated at $130. Demand is still 
small. The lMx9 DRAM SIMM is still in two-
tier pricing. The nine-chip solution, which is 
very quickly losing popvdarity, is at around 
$29.50, while the three-chip solution is now 
close to $25. Products are still widely available 
and South Korean sources provide tlie best 
prices, as a result of this country benefiting 
from a duty-free arrangement with the EC. 

Higher-density DRAM SIMMs are also avail
able at attractive prices. It is cheaper to buy 
DRAMs already moxmted on a SIMM than to 
buy them as loose chips. Tliis negative pre
mium on SIMMs shoiild continue for at least 
the next quarter, or vmtil demand can catch 
up with supply. The IM video RAM continues 
to be in short supply, with extended lead 
times expected tiurough the next six months. 

The average contract price per Mbit is as 
follows: 256K $6.00; IM $3.20; 4M $2.70; 
lMx9 $2.83; 16M $8.13. 

EPROM 
Prices for EPROM remain under pressttre, with 
more erosion at most densities. European and 
North American competition is the cause. Price 
erosion will persist despite a relatively slow 
take-up of higher-density parts. The 4M part 
has seen some gradual erosion; strong demand 
from games machines manufacturers in the Far 
East has caused some restriction in supply to 
Europe, resulting in extended lead times and 
only hmited price erosion. The average con
tract price per Mbit is as follows: IM $2.60; 
2M $2.28; 4M $2.60. 

SRAM 
Prices of 64K slow SRAM are flat in Europe. 
The main source of supply is now South 
Korea. Supply and demand are both declining. 
Slow 256K parts are stable in pricing, although 
there have been some very low prices from 
Asia/Padfic while Japanese prices seem to 
have gone in the opposite direction. The IM 
part has stabilized temporarily, and Eturopean 
prices are still lower than in other parts of the 
world; some users, though, are asldng even 
lower prices. Duty suspension on all speeds of 
IM SRAM continues; tiiis may be changed at 
the end of the year when local supply of cer
tain speeds becomes available. The average 
contract price per Mbit is as follows: 
64K $25.00; 256K $13.00; IM $9.25. 

Current Exchange Rates 
1 US dollar = 

0.526 UK poimds 
1.500 deutsche marks 
5.063 French francs 
0.736 ECU 

By Byron Harding 
Mike Glennon 
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Table 1 
European Semiconductor Pricing July 1992 
All Prices in US Dollars (including import duty where relevant) 

Device Family 

Standard Logic 

FastTTL 

• 

Standard Logic 

Advanced CMOS 

Analog 

Microcomponents 

Memory 

DRAM 

UV EPROM 

SRAM 

Product 

74F00 

74F74 

74F138 

74F244 

74AC00 

74AC74 

74AC138 

74AC244 

741 Op. Amp. 

CODEC/FUter 1 

CODEC/Filter 2 

80386SX-16 

80386DX-25 

80286-16 

68020-16 

R3000-25 

256K-8 (256Kxl) 

lM-8 (IMxl) 

lM-8 (256Kx4) 

4M-8 (4Mxl) 

9M-8 (lMx9) 
lM-7 (IMxl) 

lM-6 (IMxl) 

4M-7 (4Mxl) 

4M-6 (4Mxl) 

16M-8(4Mx4) 

lM-17 (128Kx8) 

2M-17 (256Kx8) 

4M-17 (512Kx8) 

64K-85 (8Kx8) 

256K-85 (32Kx8) 

lM-85 (128Kx8) 

Package 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

T092 
1 

2 

PQFP 

CPGA 

PLCC 

PQFP 

CPGA 

PDIP 

SOJ 

soj 
soj 
SIMM 

SOJ 
SOJ 

soj 
soj 
soj 

CDIP 

CDIP 

CDIP 

PDIP 

PDIP 

PDIP 

Mean 
IK 

Price 

0.12 

0.14 

0.18 

0.25 

0.19 

0.24 

0.32 

0.49 

0.17 

2.90 

5.75 

47.00 

lOl.OO 

11.70 

31.00 

90.00 

1.75 

3.50 

3.50 

11.60 

27.50 

3.50 

3.64 

11.60 

12.30 

135.00 

3.25 

6.10 

14.00 

2.00 

3.55 

10.50 

Mean 
lOK 

Price 

o.io 
0.12 

0.16 

0.23 

0.17 

0.20 

0.28 

0.41 

0.12 

2.65 

5.45 

46.00 

97.00 

ll.OO 

27.30 

85.00 

1.55 

3.35 

3.35 

111.20 

26.50 

3.35 

3.48 

11.20 

11.90 

135.00 

2.95 

4.90 

11.40 

1.65 

3.35 

9.65 

25K+ 
Contract 

Price 

o.io 
0.12 

0.14 

0.21 

0.15 

0.18 

0.24 

0.37 

O.ll 

2.50 

5.00 

45.00 

94.00 

lO.OO 

26.00 

80.00 

1.50 

3.20 

3.20 

10.80 

25.50 

3.20 

3.20 

10.80 

11.20 

130.00 

2.60 

4.55 

10.40 

1.55 
3.20 

9.25 

Lead l i m e 
in Weeks 

4-12 

4-12 

4-12 

4-12 

12-24 

12-24 

12-24 

12-24 

4-6 
6-10 
6-10 

4-6 
4-6 
4-6 
6-8 

4-10 

2-8 
2-6 
2-6 
2-8 
1-2 
2-8 

4-10 

4-8 
6-10 

8-14 

2-6 
2-8 

8-16 

4-10 

4-8 
2-10 

Group 1: Commercial temp, serial, PDIP, A/JL law 
Group 2: Commercial temp, serial, PLCC, A/n law, programmable 

N A = Not Applicable 
Source: Dataquest Quly 1992 Estimates) 
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Market Analysis 

State of the Industry 
The SIA flash three-month average book-to-bill 
ratio for the month of Jtme was 1.06. This is 
based upon average bookings of $990.6 million 
and average billings of $935.6 million, both of 
which are preliminary figures. The booldngs fig-
vure represents a 6.7 percent increase over the 
previous month, while the billings figure 
represents a 2.3 percent increase. Figure 1 shows 
the three-month average bookings and billings 
for the past 13 months, and the book-to-bill ratio 
over the same period. The June ratio provides 
some optimism for business recovery, although 
the third quarter is traditionally a slow period 
because of factory shutdov^nis and vacations. The 
real recovery in booldngs may not show up until 
November, while a bUlirigs recovery may not 
show up until September to reflect strong 
growth in bookings for the first half of the year. 

Preliminary average booldngs for the month of 
May have been revised slightiy upwards, from 
$923.1 million to $928.4 million. This change is 
in the area of ICs, while discretes remain almost 
vmchanged. Preliminary average billings for the 

same month have also been revised upwards 
slightiy, from $907.9 million to $914.6 million, 
this time with the change in the area of dis
cretes, while ICs remain almost unchanged. The 
net result is no change in the ratio for the 
month of May. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly billing and three-month average 
booldng figures for Eiurope. The model calculates 
trend and seasonal variations, and uses these, 
together with monthly weighting factors, to fore
cast futiure billing and three-month average 
booking figvures. These figures represent an 
"average" year. When the actual figures are 
compared wdth the forecast figvtres, an early 
indication of whether the year will be above or 
below average can be seen. The forecast and 
actual figures are compared, and tliis ratio is 
averaged over 12 months to show underljing 
trends. 

Figures 2, 3 and 4 show the forecast and actual 
three-month average bookings, actual monthly 
bUlings, and book-to-biU ratio from the Data-
quest forecast model. 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 

950.0 -
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1.O0 
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0.80 
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0.96 
827.3 
858.7 

0.97 
798.3 
823.0 

0.93 
733.5 
792.7 

0.92 
734.6 
800.8 

0.86 
721.4 
835.2 

0.93 
805.1 
869.4 

1.02 
831.0 
818.7 

1.04 
871.0 
840.5 

1.04 
891.0 
854.0 

0.99 
905.4 
915.9 

1.03 
935.1 
909.5 

1.02 
928.4 
914.6 

1.06 
990.6 
935.6 

Note: Last two months are prelimii\ary. 
Source: WSTS, SIA 
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Figure 2 
European Total Three-Month Average Bookings 
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Figure 3 
European Total Semiconductor Actual Monthly Billings 
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Figure 4 
European Total Semiconductor Book-to-BIII Ratio 

Ratio Accuracy 
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Note: Last two months are preliminary. 
Source: WSTS, SIA, Dataquest Quly 1992) 

The bookings and billings data for April have 
been restated slightly, as is usually the case. 
However, the minor adjustment has had no 
noticeable effect on the forecast versus actual 
graplis. The moving-average accuracy has 
levelled at roughly 95 percent, but this is partly 
due to the high bookings and billings data. Plot-
ting the actual data on the forecast graphs 
shows the data points are sUghtly higher than 
would have been exjsected, emd the billings 
value for June in particidar is not consistent 
with the trend. This figure b therefore likely to 
be restated downwards. There sure indications 
that European business b picking up, but thb is 
related more to July revenue rather than June. 

The 12-month moving-average billings growth, 
shown in Figure 5, b continuing the upturn it 
began last month, supporting the prenuse that 
the worst is behind us. If the Jvme billings data 
is restated downward, it b imlikely that the 
restated figure will reduce the average growth 
so much that it will decline again. 

Dataquest Perspective 
The first half of 1992 has turned out a total 
senuconductor billings figure of $5,554 million 
for the European market, according to the SIA 

flash report. This compares with $5,256 million 
for the same period last year, and translates into 
a 5.7 percent growth for the first half of 1992 
over the first half of 1991. The growth rates in 
previous years have been 10.6 percent in 1991, 
2.6 percent in 1990, 15.6 percent in 1989, and 
33.1 percent in 1988. Therefore, in this context, 
the first half of 1992 has seen below-average 
billings growth. However, Dataquest is forecast
ing annual growth of 7.2 percent for 1992 on 
1991, with the assiimption that the second half 
of the year will experience a 10.8 percent growth 
over the second half of 1991. 

Demand 

Demand issues which are expected to drive 
growrth in the second half are outlined below. 

PC Production 
Although imit production has not increased 
substantially, the tj^e of PC in production has 
moved upmarket. This has meant that the pro
cessor core has a higher dock speed and/or 
more peripheral integration on chip, and there
fore a higher average selling price (ASP). 
Examples are the move from 80386 to 80486, 
SX to DX, and 25 MHz to 33 MHz. Recent 
price adjustments have affected price/ 
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Figure 5 
US and European Total Semiconductor 12-Month Average Growth 
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performance comparisons. Coupled with the 
advancement in processor core is the need for 
greater minimum motherboard memory, typi
cally changing from 2MB to 4MB. However, 
the add-on DRAM modtde market is strong, 
as many shell and applications software 
require 6MB or 8MB to nm effidentiy. There is 
very strong price erosion in the European 
DRAM module market, and memory modules 
from South Korea are now priced lower than 
the total cost of the chips used to build them. 

Telecommunications Production 
Demand from the telecommvmications segment 
is healthy, particvilarly in Germany, where 
equipment production of private and public 
switches is strong. This is linked to the liber-
alization of the PIT in that coimtry. In other 
coimtries, there is steady demand, as major 
contracts have already l^een awarded and 
monthly/quarterly contract negotiations simply 
adjust and confiim order voltunes and sche
dules. Telephone handset production is flat, 
partiy because it is being moved out of 
Europe to lower-cost countries such as China 
and Taiwan. 

Automotive Production 
Coming fi:om a relatively small base, there is 
strong demand in the automotive segment. 

Again, Germany appears to be the strongest 
region in Europe. riTiis is partiy a result of the 
higher-end positioning of the German automot-
ive industry. European automotive manufac
turers in general are increasingly adopting 
electronic ABB, electronic power steering, 
driver information display, engine control, and 
peripheral equipment such as car audio sys-
terns and voice/data communications. 

Consumer Equipment Production 
Audio and video electronic equipment pro
duction in Europe has gone very quiet, as 
inventory remains high. The only area of 
entertainment electronics where demand 
appears to be strong is in the area of satellite 
receivers/decoders. Possibly this has benefited 
from promised coverage of the Barcelona 
Oljmipics by satellite TV broadcast networks. 
Another area of consumer equipment with 
strong growth is white goods. These are gener
ally kitchen-based equipment such as washing 
machines, refrigerators, freezers, microwave 
ovei\s, dishwashers, spin-dryers, and food 
processors. 

Industrial Production 
Small to medium-size industrial electronic 
equipment manufacturers have been placing 
large quantities of orders recentiy, particularly 
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in the United Kingdom. The main demand is 
for 8-bit microcontrollers, although 16-bit is 
beginning to pick up. This demand signals the 
start of a recovery in the semiconductor Indus-
try for the second half of 1992, more than any 
other end-user segment, as the industrial elec-
tronics segment is the fotmdation for a broad 
range of other industries. 

Military Production 
This segment has seen very little grovrth in 
the first half and is not expected to suffer 
from the German withdrawal from the Evu:o-
pean Fighter Aircraft (EPA) project. 

Supply 
A number of supply issues are expected to 
modulate grov\Mh in the second half of the 
year: 

• Prices for Intel 80386 and 80486 micropro
cessors have been slashed. This should 
attract computer manufacturers upmarket. 

• Antidumping legislation against South 
Korean suppliers is expected to be pub-
lished by the European Commission. This is 
expected to raise market prices for memory 
modvdes and certain generations of DRAM. 
Dataquest also predicts much reactive lobby
ing from end users and South Koreem 
suppliers. 

• SGS-Thomson aims to have commercial 
samples available of high-speed SRAMs in 
the third quarter. Motorola should also pro
duce high-speed IM SRAMs in Scotland by 
the first quarter of 1993. The full duty sus
pension cvurently affecting all speeds of the 
IM SRAM will be revised to cover only 
slow speeds as a result. This legislative 
amendment shoiold be made sometime in 
the foLurth quarter, with the reinstatement of 
the 14 percent import duty on high-speed 
IM SRAM. 

• Siemens and IBM anticipate having commer
cial samples available of ISM DRAM 
(2Mx9) hi October 1992. rfhis is effectively a 
16M DRAM with on-chip parity check. A 
2Mx8 version shovdd be available towards 
the end of the year, and wider-organized 
versions will also become available later. 
Although the Eiuropean price of the 16M 
DRAM is about 10 times the price of the 
4M DRAM today, a certain number of users 
of high-density memory modules are likely 
to take advantage of the 16M/18M from 
Siemens and IBM to reduce SIMM size and 
power corisumption. 

• Lead times for EPROM in Evurope could 
become extended if demand from Feu: East-
em games machine manufactturers continues 
to absorb much of the supply. 

By Byron Harding 
Mike Glennon 
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European Semiconductor Market 
Forecast: 1990-1996 
The European semiconductor market in 1992 
wdll grow by an estimated 7.2 percent over 1991, 
when measured in US dollars, a small reduction 
in growth compared with the previous year. By 
1996 the European market will be valued at 
$17.8 billion, or ECU 14.1 billion. This represents 
a compoimd armual growth rate (CAGR) of 
10 percent over the five-year period 1991 to 
1996. Table 2 gives Dataquest's estimates of the 
size of the European market diuing this period. 

This report analyses the factors behind the 
growth of the semiconductor market in Europe, 
and loolcs at the long-, medium-, and short-term 
factors influencing the market. 

Forecast Assumptions 
Dataquest's forecast is made assuming certain 
conditions, and the size and growth rate of the 
market may alter if these conditions change. The 
basic assumptions made for this forecast include: 

• Exchange rates 

• Political environments 

Table 2 
European Semiconductor Market Forecast, 1990-1996 
(Millions of Dollars) 

• Economic conditions 

• Technologies 

• Semiconductor production capacity 

• End-use applications 

In addition to these assumptions, a range of 
short-term and longer-term forecast model indi-
cators can be used to give a degree of confi-
dence in Dataquest's forecast for the ELuropean 
market. 

Exchange Rates 
The exchange rates used for this forecast are 
those Valid dimng the second quarter of 1992. 
The rates are those supplied by Dataquest's 
parent, Dxm and Bradstreet. The exchange 
rates are assumed to remain imchanged over 
the period covered by this forecast. 

Political Environments 
The most significant political events to occur 
in the duration of this forecast revolve around 
the development of the European Commimity 
(EC). The introduction of a single market is 
accelerating, but there is still some resistance 
from some of the countries involved. The EC 
is likely to increase its membership during the 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital 

MOS Digital 

MOS Memory 

MOS Microcomponent 

MOS Logic 

1990 
{$M) 

10,415 

8,115 

565 

5,224 

2,050 

1,802 

1,372 

1991 
($M) 

11,014 

8,701 

486 

5,853 

2,129 

2,082 

1,642 

1992 
($M) 

11,809 

9,428 

452 

6,614 

2,418 

2,377 

1,819 

Growth 
1992/91 

(%) 

7.2 

8.4 

-7.0 

13.0 

13.6 

14.2 

10.8 

1996 
($M) 

17,828 

14,974 

301 

11,080 

4,275 

3,867 

2,938 

CAGR 
1991-96 

(%) 

lO.l 

11.5 

-9.1 

13.6 

15.0 

13.2 

12.3 

Analog 2,326 2,362 2,362 o.o 3,592 8.7 

Discrete 

Optoelectronic 

1,895 

405 

1,828 

485 

1,869 

511 

2.3 

5.4 

2,165 

689 

3.4 

7.3 

Source: Dataquest (July 1992 Estimates) 
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next five years, but Dataquest's definiticai of 
Europe is not restricted to the Eiuropean Com-
munity. The acceptance of countries such as 
Sweden and Austria into the EC will therefore 
not affect the size of the Eiuropean semicon-
ductor market. 

There are other political events revolving 
around the former Soviet Union. Cotuitries 
which were formerly in this Union are likely 
to apply to join the EC in the medium or 
long term and this would increase the size of 
Europe, as measured by Dataquest. In our 
opinion, the semiconductor consumption in 
these regions will remain small in comparison 
to the consumption in the rest of Europe. By 
the end of this forecast period, however, the 
size of the "Eastern Europe" portion of the 
semiconductor market will have reached meas
urable proportions. This is likely to come from 
foreign investment in the regions by European, 
Japanese, South Korean and US manufacturers. 

Other political considerations that could have 
an effect during the period of this forecast are 
those concerning trade issues. The current dis-
agreement between the US and Japan over 
high-technology trade in each other's country 
has already spilled over into Europe. The EC 
has held meetings with the Japanese and US 
goverrunents in order to have a bilateral EC 
and Japanese trade agreement, or a trilateral 
EC, Japan and US trade agreement. Towards 
this end, the US is nonplussed, and sees no 
incentive to cooperate with the EC. The 
grovrth of Evtrope, as other countries are 
added, poses a major threat to the other two 
major regions, and the rise in power of the 
foiu: tigers—^Korea, Taiwan, Singapore and 
Hong Kong—will also aggravate trade issues. 

The ongoing development of the Uruguay 
roimd of the GATT talks is evidence of the 
conflict which is apparent between these trad-
ing nations, and trading blocks. While at Data-
quest we can identify the potential trade 
issues, we cannot speculate on the possible 
events which may follow, be it a trade war or 
a complete settlement of the issues. However, 
the EC has already placed on the negotiating 
table a reduction in the senviconductor imports 
tariffs, in reham for an eqiuvalent reduction 
from other nations in their trade tariffs. 

Economic Conditions 
The European economy in 1992 is weak, and 
has not grown as expected. In partictdar, the 
strength of the German economy has kept 
Europe's serruconductor market alive over the 
past two years, and the weakening of growth 
in this region has had a marked effect on the 
growth of Europe's semiconductor market as a 
whole. 

The UK economy has also not recovered as 
was previously expected, and still remains 
weak. Semiconductor consumption in the 
United Kingdom has until now retained some 
health, partiy due to the export of completed 
electronic equipment, and partly due to invest
ment in the region by foreign manufacturers. 
However, these exports have been to countries 
such as Germany, whose consumer demand 
has fallen significantly. The local consvunption 
of constuner goods has failed to compensate 
for the decline in exports, and UK semicon
ductor consttmption will suffer as a result. 

Other economic factors that will affect semi-
conductor constunption include the ability of 
local goverrunents to attract foreign investment. 
The number of foreign-owmed manufacturing 
locations being built in Eturope is falling, as 
demand slows, particuleurly in consmner goods. 

Japanese manufacturers of consumer goods are 
also suffering in their home market, and the 
previously unheard-of losses experienced by 
these mantifactiurers is forcing them to rethink 
their strategy for new product development 
and introduction. There are indications that 
these companies may choose to move away 
from the short-lifetime products and develop 
products which are made to last, ff this is the 
case, it will have a huge impact in the market 
for consumer goods, and hence semiconductor 
sales in the consimaer market. 

The economic outiook for the coimtries com
prising Eiurope is shown in Table 3, and is the 
economic forecast prepared by ovu: parent com
pany, Dun & Bradstreet, earlier this year; the 
source date for this is March. Table 4 gives an 
alternate view proposed by the OECD, at the 
later date of Jime. From this it is dear that 
the OECD is less optimistic about the econo
mies of Germany and the United Kingdom for 
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Table 3 
Dun & Bradstreet Economic Outlook for 
European Economies 
(Growth, Percent) 

Country 
France 
Germany 
Italy 

United Kingdom 

1991 
1.0% 
3.1% 
1.0% 

-2.2% 

Source: Dun & Bradstreet (March 1992) 

1992 
2.0% 
2.0% 
1.6% 
1.2% 

Table 4 
OECD Economic Outlook for European Economies 
(Growth, Percent) 

Country 
France 
Germany 
Italy 
United Kingdom 

1991 
1.3% 
3.1% 
1.4% 

-2.2% 

1992 

2.0% 
1.3% 
1.5% 
0.4% 

1993 
3.0% 
3.5% 
2.2% 
2.6% 

1993 
2.6% 
2.3% 
2.1% 
2.6% 

Source: OECD 0une 1992) 

1992. This is significant, as these two econo
mies form the major portion of the power-
house of Europe's semiconductor consumption. 
The later date on the OECD's forecast means 
it is more in tune with the slower recovery 
apparent in these two countries. 

Technologies 
The basic technology used in semiconductor 
manufacture will remain silicon-based CMOS. 
Bipolar products are declining in use, as the 
performance offered by CMOS encroaches 
more into the niche which is now filled by 
bipolar-based products. There will still be a 
place for bipolar products, but these vviU be 
only in the highest-performance categories, 
where CMOS or BiCMOS is unable to match 
the required speed and drive. 

The dramatic grov^^ previously forecast for 
BiCMOS-based products has still failed to 
appear, and this now casts doubts on the 
future of this technology. As with bipolar, 
BiCMOS fits quite well into some ruche cate
gories, including high-complexity gate arrays, 
and mixed analog and digital products. How
ever, its future as a mainstream technology is 
now in doubt. 

Semiconductor Production Capacity 

A number of semiconductor manufacturing 
plants due to be open in the next few years 
have been delayed, mainly as a result of the 
overcapacity in the semiconductor market. 
Some of these plants have been put on 
indefinite hold, and others have had their 
prospective capacity reduced. Table 5 shows 
the Japanese memory plants which are cur
rently on hold, and it is clear from the ntun-
ber that there was the prospect of massive 
overcapacity in worldwide manxifacturing. The 
delay in the opening of these plants will 
stabilize the semiconductor market, reducing 
the swdngs between high and low growth that 
have characterized the market. We expect aver
age selling prices to stabilize, particularly in 
memory products. 

End-Use Appiications 
End-use applications of semiconductor products 
give a longer term indication of the trends in 
the market. The expected use and production 
of equipment is the greatest influence over the 
five-year period of this forecast. Eiurope's trad
itional strength has been in telecoms products, 
and this is likely to continue, as the major 
telecoms hardware manufacturers are Europe-
based. 

While data processing equipment is the major 
user of semiconductor products within Europe, 

Table 5 
Delayed 200 mm Fab Plants in Japan 

Company 
Fujitsu 
Hitachi 
KTI 
Matsushita 
Matsushita 
NEC 
NEC 
NKK 
Oki 
Sanyo 
Sharp 
Toshiba 

Product 
16M DRAM 
4/16M DRAM 
ASIC 
16M DRAM 
16/64M DRAM 
16M DRAM, MPU 
4/16M DRAM, EPROM 
4M SRAM, ASIC, MPU 
16M DRAM 
16M DRAM 
4M DRAM, ROM 
16M DRAM 

Type 
Prod. 
Prod. 
Prod. 
R&D 
Prod. 
Prod. 
Prod. 
Pilot 
Prod. 

Prod. 
Prod. 
Pilot 

Prod. = production plant 
Source: Dataquest Quiy 1992) 
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most of the equipment is designed outside the 
region. The products made in this category are 
likely to undergo a fundamental change, as 
portabihty and consumerization of products 
occur. Within the period of this forecast the 
features which differentiate application categor
ies will blur, and cross-application products 
are already appearing. Products sudi as per-
sonal computers and telephone handsets fall 
into the data processing and telecoms categor-
ies, but they behave in the marketplace as 
consumer products. Products such as memory 
cards will exacerbate the applications categori-
zation problem. 

Telecoms 
The telecoms market in Europe has been its 
strength for many years. While this situation 
is likely to continue, growth in the telecoms 
market is slowing, reflecting economic con-
ditions. The digitization of Eiirope's telecoms 
infrastructure is continuing, and the outlook 
for the future is for growth through exports of 
exchanges and office equipment, and the 
digitization of Eastern Eiu:opean states. 

Much of the growth in the long term for tele-
corns products is at the consvuner end of the 
market, which includes digital cordless phones, 
featurephones, and digital mobile phones. This 
segment of the market shows signs of being 
very competitive, and many semiconductor 
suppliers are already positioning products in 
these areas, even though the major revenue 
growth is sometime away. 

The videophone is receiving much interest, as 
the technology and standards are appearing 
which make the product feasible, and most 
importantly, cost-effective. Realistically, two 
options are open for the videophone. The first 
is a high-quality phone, using advanced video 
compression techniques, and a digital tele
phone network such as ISDN for the trans
mission of the data. The cost and hence price 
of this product vnW. be high, and is likely to 
appeal to corporate purchasers only, because of 
its high price. This product will find appli
cations in videoconferencing. 

The Other potential market for the videophone 
is in the home. Here low-cost and lower-
quality products are appearing. However, these 
products are not conformant with the 
appropriate video standard, and if a range of 

products appears for tlus market, then anarchy 
will break out, and the market will be stifled 
until a clear winner is seen. 

Both of these markets show great potential, 
but the high cost of image compression to 
achieve high quality may lower the sales of 
the corporate videophone. The TV-quality 
expectations of potential domestic videophone 
users may also reduce the potential sales of 
the lower-quality videophone, as these expec
tations are not met. 

Data Processing 
The data processing market will remain the 
biggest user of semiconductor components in 
Europe. Demand for computer-related equip
ment is high, but, there is likely to be a 
change in how this computational power will 
be delivered to the user. Until now this has 
been as IBM-compatible personal computers, 
but a range of portable equipment is begin
ning to appear with very focused applications. 
These products take the form of electronic 
organizers and note-takers, and can include 
speech storage and handwriting recognition. 
"Hie market for these products is at too early 
a stage to predict acciurately what will happen, 
but the products are likely to have a major 
effect on the computer market. 

At the moment most of these portable 
products are in development, with only a few 
early models appearing. Most of the products 
are likely to appear towards the second half 
of 1993, vvith volume shipments in 1994. The 
compactness of these products is such that 
they will be beyond tiie ourent capabilities of 
many Eiuropean manvifacturing locations, so 
much of the manufactturing vnll take place 
outside Evurope. It is possible, therefore, that 
these products could speU the demise of 
Etirope's PC manvifacturing. However, this is 
unlikely, as the technology needed to make 
these products could be acquired quickly by 
Europe-based manufacturers. 

Consumer 
The consumer market is the market which will 
show the greatest growth, if only because of 
its lack-lustre performance over the past two 
years. A range of consumer products is 
appearing which will add to existing products, 
ratiier than replace them. The introduction of 
digital audio products with CD players has 
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established a standard, and the next develop-
ment of consiuners expectations is for record
able digital audio. This is appearing now in 
two forms—MiruDisk from Sony, and the Digi-
tal Compact Cassette from Philips. These 
products shovdd provide some stimulus to the 
audio eqtiipment market, when confidence 
returns to consumers. At present the semicon
ductor content of these products is high, but 
as the products are developed the value of the 
semiconductors will fall. This decline will be 
more than compensated for by the growth in 
unit shipments. 

As well as digital audio, a range of multi-
media products is also begirming to appear, 
and again this will give a stimxius to the con-
svuner market. These products wUl also stimu-
late the sales of high-value TV sets, needed 
for the high-quality graphics output by 
multimedia products. 

industrial 
The industrial market is currently stable but 
shows low growth. As this market includes a 
wide range of products and applications it is 
protected from the wide swings of growth and 
decline apparent in other product areas. How
ever, the market is a clearer indicator of the 
overall health of the European economy since, 
when the industrial market shows low growth, 
it is because most equipment sales are low. 

Transportation 
The transport market should show high 
growth over the next five years, as the elec
tronic content of cars is increasing. The greater 
environmental demands for car emissions and 
noise are ensuring that the microcontrollers 
used to manage tiie engine are increasing in 
performance. Legislation comes into force at 
the end of 1992 which requires cars above a 
certain size to have a catalj^c converter, and 
to guarantee that the efficiency of the engine 
is high, complex engine management is 
needed. 

In addition to the growth in engine manage
ment systems, new areas such as active sus
pension, and drive-train management are 
appearing. At the moment these products are 
only appearing in the highest-value cars, but a 
reduced feature set vdll find its way down to 
the cheaper models. Safety features such as air 
bags will also appear in lower-end models. 

The potential dov^mside to the major increase 
in car electronics is the additional weight gen
erated by all of the electric motors to operate 
vraidows, mirrors, the sunroof, and seat pos
ition. Considerable work has been done to 
reduce the weight of cars, and this hard-
earned weight saving is now being given 
away to in-car electrics. 

The transportion market is forecast to enjoy 
high growth, but this market is only a small 
percentage of the semiconductor market as a 
whole. The high growth in this segment will 
therefore only have a small contribution to the 
total semiconductor market. 

IVIiiitary and Aerospace 
In military markets the increased rate of dis
armament is slowing the use of military elec
tronics. However, many projects, such as the 
European Fighter Aircraft, are continuing, 
although even they may be imder threat. EFA, 
in particular, is under the greatest threat, fol
lowing the pulling out of support from Ger
many. The major growth area in military in 
fact is in aerospace. The commercial aerospace 
market is still healthy, and shows some 
growth over the next five years. 

Forecast Models 

The longer-term outlook for Eiurope's semicon
ductor consumption can be estimated from the 
trends and expected usage and manufacture of 
electroiuc equipment in Evurope. The medium-
and shorter-term outlook can be forecast with 
the help of statistical modelling techniques, 
coupled with shorter-term equipment trends and 
recent trends in bookings. The models used as 
part of the forecast process at Dataquest fall into 
two categories: those related to short-term prod
uct performance; and those related to medivun-
term economic performance. The product models 
allow us to have a dear indication of the next 6 
to 12 months, and the economic models give an 
imderstanding of the market over the next 18 
months to 2 years, that is to 1993. 

Economic Models 

Figure 6 shows the expected growth for the 
semiconductor market as a whole, as is sug
gested by the four economic forecast models 
used. From this it is clear the consensus 
growth for 1992 is between 7 and 9 percent. 
This confirms the grovvth expectations using 
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Figure 6 
Economic Forecast Model Predictions 

Growth (Percent) 

1978 19B0 1982 19S4 laee 1988 1990 1992 

ActuaI Growth 

Model 2 F'cast 

Model-History 

Model 3 Feast 

Model 1 F'cast 

• - Model 4 F'cast 

Source: Dataquest (July 1992 Estiinates) 

the other methods available to Dataquest. The 
models converge more for 1993, indicating a 
growth for that year of aroimd 15 percent. 

The economic models are based on imports, 
exports, industrial production and GDP growth 
for the US, Japan and Europe regions, and the 
Eiuropean coimtries: United Kingdom and Eire, 
France, Germany, and Italy. The four different 
models use different parameters, with different 
weighting to achieve the required forecast. The 
historical data shows die models to be reason
ably accurate over time. 

Product Models 

Figures 7 and 8 show the performance of the 
product models and the actual data for the 
two years, 1991 and 1992. This data is useful 
for identifying shorter-term deviations from 
expected performance. These product models 
are based on trend and seasonal variations for 
the specific products, together with weighting 
factors to compensate for underlying growth in 
the seasonal data. The models forecast a 
"typical" growth profile, and deviations from 
this indicate where a product is behaving 
abnormally. The models provide a shorter-term 
outlook for the performance of the market, 
and typically have a forecast vvindow of about 
12 months. 

Bipolar Digital 
The forecast model indicates the bipolar digital 
market declining by 11 percent over 1991's 
actual figure. The actual data available to date 
supports this decline, but the indication of an 
upturn later in the year should soften the 
decline slightly. This gives a forecast figure of 
7 percent decUne for 1992. The use of bipolar 
products is falling into an ever smaller niche, 
where absolute performance is required. The 
longer-term outlook is therefore for a con
tinued decline. 

MOS Logic 
The forecast model indicates a growth of 10 to 
11 percent for MOS logic in 1992. The actual 
data is running fairly dose to this, at 98 per
cent of the forecast data. The uplift for tihis 
market is likely to come later in the year, 
with the greater use of other logic category 
products, as equipment such as GSM phones 
increase in sales. 

MOS Memory 
The forecast model indicates a growth of 27 to 
28 percent for MOS memory in 1992, but the 
actual data fails to support this high growth, 
with the actual running at 90 percent of the 
forecast. The low grovvth seen in 1991 and 
1990 leave much room for the actual data to 
catch up with the forecast model, so in this 
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Figure 7 

Short-Term Forecast Model Prediction 
Memory, Microcomponent and Logic 
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Figure 8 
Short-Term Forecast Model Prediction 

Bipolar Digital, Analog, and Discrete and Optoelectronic 
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case the forecast model is much too optimistic. 
ASP erosion is still prevalent in this market, 
so growth of nearly 14 percent for the mem-
ory market is much closer to the actual data. 
High growth is likely to return in 1993, with 
a forecast of 25 percent over 1992. 

MOS IVIIcrocomponent 
This product has been the star of the semicon-
ductor market for the past two years, and its 
strength is likely to continue. The forecast 
model suggests a growth of 12 percent over 
1991, but tfie actual data is still nmning ahead 
of the forecast model. A growth of 14 percent 
is more realistic for this product. 

Analog 
The analog market is in a sorry state, and Has 
is apparent from the comparison of the fore-
cast model and the actual data. The forecast 
model suggests a growth of 10 percent over 
1991, but tihe actual data is showing a con
siderable downtiun from this. The 12-month 
average actual over forecast is running at 92 
percent, and this gap is widening, as the aver
age includes data for much of 1991, where the 
analog market outperformed the forecast mod-
el. The actual growth for 1992 will in fact be 
zero, but this is likely to improve with time, 
as consumer equipment sales improve, bring-
ing analog sales up. 

Discrete and Optoelectronic 
The discrete market is also underperforming, 
with the actual sales falling to 91 percent of 
the forecast model. Discrete sales have been 
flat for some considerable time, while the fore-
cast model suggests a growth of 8.6 percent 
over 1991. The shortfall between the model 
and the actual data suggests the growth 
should be nearer 2 percent for discrete, and 6 
percent for optoelectronic. The greater growth 
for optoelectronic products comes from the 
higher use in some telecoms products such as 
fiber networks. 

Dataquest Perspective 
The outlook for 1992 is for higher growrth than 
in 1991, as a mild recovery taJces place within 
Europe. The telecoms market is slowing a little, 
as poor economic conditions bite into govern
ment spending plans, but there is room for more 
growth, as higher-speed networks are required. 
The transmission of image data requires a large 
bandwidth, even if the data is compressed, and 
full-motion video ttcuismission—as video mail 

becomes available—will increase demand for the 
existing network capacity. 

The rise in distributed computing will also add 
to the increased demand for digital network 
capacity, so there wdll still be a need for faster 
digital exchanges. At the moment the capacity of 
the network is limited by the speed of the ex-
changes, and these can be improved with more 
up-to-date equipment and network standards. 

The consiuner market is currently weak, but this 
will show some recovery when confidence 
returns to the market, although not until 
Ettrope's economies have improved somewhat. 
Table 2 shows this is vuUikely to happen until 
1993, so constuner sales will not pick up in any 
meaningful way until next year. This equipment-
led recovery will also be flatter, and will spread 
across 1993 and 1994. 

The fotu:-year growth cycle so often associated 
with the semiconductor industry appears to be 
broken, as can be clearly seen from Figture 6. If 
the cycle still held, 1992 should have been the 
high-growth year of the cycle. The next high-
growSi year wrill now be 1993, falling into 1994. 
The market is also becoming more stable, as 
growth is more evenly spread across years. The 
economic models show the semiconductor mar-
ket is more in synchronization with economic 
cycles in Evu:ope, also indicating a stabilizing 
effect v^ithin the industry. 

These stabilizing influences come from the fact 
that the industry is more capital-intensive, and 
longer planning cycles are needed to match 
supply and demand. The reduction in capacity 
suggests also the traditional under- and overca
pacity cycles are more imder control, although 
new indusfrialized regions are entering the semi
conductor market, and aim to gain a significant 
market share. Companies from these regions are 
building large manufactiuing locations, and are 
prepared to buy market share in order to pos
ition themselves in the ranldng of high-
technology regioi\s. This is the semiconductor 
equivalent of the nuclear arms race. However, 
the consequences of a high-technology frade war 
appear less severe, meaning the mutually 
assvured destruction syndrome which kept 
nuclear warfare at bay may carry less weight 
with these semiconductor suppliers. The conse
quences could be dramatic. 

By Mike Glennon 
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Final 1991 Eumpean Semiconductor 
Msuket Siiare Ranicings 
This report contains Dataquest's final estimates 
of semiconductor market shares by company in 
Eturope for the calendar year 1991. These final 
estimates replace preliminary estimates made in 
January 1992 and published in Research News
letter 1992-01, "Preliminary 1991 European Semi
conductor Market Share Estimates: Intel Leap
frogs the Pack." 

For background information on methodology, 
sales channels, exchange rates, companies, prod
uct categories, geographic regions, and appli
cation segments please refer to the booklet 
entitled Semiconductor Market Definitions 1992 
contained in the Semiconductors Europe, Guides 
and Reference Material binder. 

Figures 9 and 10 show the positions of vendors 
from Europe, North America, Japan and Asia/ 
Pacific in the Eiuropean and worldwdde markets 
respectively. Table 6 gives Evuropean semiconduc
tor market share by major product category in 
1991 by vendor base region. European total 

available markets (TAMs) for 1989 to 1991 are 
shown in Table 7. Table 8 shows worldwide 
1991 semiconductor market share rankings of 
Eiu:opean companies. Tables 9 to 17 (at the end 
of the report) sununarize the rankings for overall 
product categories. Refer also to the Source: 
Dataquest booldet Final 1991 European Semicon
ductor Market Share Rankings and Revised 1990 
Rankings for details of rankings in the individual 
product categories. Also contained in this report 
are restated final European market share esti-
mates for the calendar years 1990 and 1989. 

Worldwide Market Share Rankings of 
European Companies 
Heading up the rankings of worldwdde Euro
pean companies is Philips Semiconductors 
(Table 8). Philips is the only European company 
to appear in the worldwide top 10 hall of fame. 
It briefly rose to ninth position in 1990 following 
strong growth in its MOS digital, analog and 
discrete sales, but moved bade down to tenth 
position again in 1991. In each case, it 
exchanged positions vdth Matsushita. Philips' 
sales to Japan and Asia/Pacific have seen strong 
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Figure 10 
Worldwide Semiconductor Market Share by Vendor Base Region 
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Table 6 
European Total Available Market Share 1991 by Product Category and Vendor Base Region 
(Percent) 

Product Category 
North Asia/ 

.American Japanese European Pacific Total 
Dominant 
Vendors 

Total Semiconductor 43.4 15.9 37.7 3.0 lOO.O North American 

Total IC 47.1 17.2 32.1 3.6 100.0 North American 

Total Bipolar Digital 
Bipolar Memory 
Bipolar Microcomponent 
Bipolar Logic 

MOS Digital 
MOS Memory 
MOS Microcomponent 
MOS Logic 

Analog IC 

Total Discrete 

Total Optoelectronic 

64.4 
58.1 

100.0 
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Table 7 
European Total Available Markets by Product Category 1989-1991 
(l\/lillions of Dollars) 

Product Category 
Total Semiconductor 

Total IC 

Total Bipolar Digital 
Bipolar TTL 
Bipolar ECL 

Total Bipolar Digital 
Bipolar Memory 
Bipolar Microcomponent 
Bipolar Logic 

Bipolar ASIC 
Bipolar Standard Logic 
Bipolar Other Logic 

MOS Digital 
Total NMOS 
Total CMOS 
Total BiCMOS 

MOS Digital 
MOS Memory 
MOS Microcomponent 
MOS Logic 

MOS ASIC 
MOS Standard Logic 
Other MOS Logic 

Ana log ic 
Monolithic Analog IC 
Hybrid IC 

Total Discrete 
Total Transistor 
Total Diode 
Thyristor 
Other Discrete 

Total Optoelectronic 

1989 
($M) 
$9,498 

$7,570 

$627 
487 
140 

$627 
71 

NA 
556 
256 
271 
29 

$5,251 
1,841 
3,344 

66 

$5,251 
2,417 
1,442 
1,392 

870 
258 
264 

$1,692 
1356 

136 

$1,574 
768 
483 
184 
139 

$354 

1990 
($M) 

$10,415 

$8,115 

$565 
421 
144 

$565 
55 
21 

489 
211 
244 

34 

$5,224 
1,279 
3,908 

37 

$5,224 
2,050 
1,802 
1,372 

913 
226 
233 

$2,326 
2,169 

157 

$1,895 
914 
617 
233 
131 

$405 

1991 
{$M) 

$11,014 

$8,701 

$486 
376 

no 

$486 
43 
15 

428 
174 
228 
26 

$5,853 
1,153 
4,642 

58 

$5,853 
2,129 
2,082 
1,642 
1,045 

210 
387 

$2,362 
2,184 

178 

$1,828 
890 
613 
233 

92 

$485 

1989-90 
AGR 

(%) 
9.7 

7.2 

-9.9 
-13.6 

2.9 

-9.9 
-22.5 

NA 
-12.1 
-17.6 

-io.o 
17.2 

-0.5 
-30.5 
16.9 

-43.9 

-0.5 
-15.2 
25.0 
-1.4 
4.9 

-12.4 
-11.7 

37.5 
39.4 
15.4 

20.4 
19.0 
27.7 

26.6 
-5.8 

14.4 

1990-91 
AGR 

(%) 
5.8 

7.2 

-14.0 
-10.7 
-23.6 

-14.0 
-21.8 
-28.6 
-12.5 
-17.5 

-6.6 
-23.5 

12.0 
-9.9 
18.8 
56.8 

12.0 
3.9 

15.5 
19.7 

14.5 
-7.1 
66.1 

1.5 
0.7 

13.4 

-3.5 
-2.6 
-0.6 

o.o 
-29.8 

19.8 

1991-96 
CAGR 

(%) 
10.1 

11.5 

-9.1 
-48.2 

8.2 

-9.1 
-40.3 

-lOO.O 
-8.3 
-0.3 

-18.5 
-1.6 

13.6 
12.1 
11.6 
77.0 

13.6 
15.0 
13.2 
12.3 
16.7 

1.5 
3.2 

8.7 
9.0 
5.8 

3.5 
3.9 
2.7 
1.3 
8.8 

7.3 

NA = Not Applicable 
AGR = annual growth rate 
CAGR = compound AGR 
Source: Dataquest Guly 1992 Estimates) 
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growth in 1991, particularly in MOS digital ICs 
and analog ICs, but this has been offset by poor 
sales performances in North America and 
Europe. 

SGS-Thomson Microelectronics lags behind 
Philips Semiconductors at number 13 world-
wide, having lost one place in 1991 to Samsung. 
Its revenue in 1991 was flat compared with 
1990, balancing increased sales to Japan and 
Asia/Pacific with a decline in North America 
and Europe. SGS-Thomson's MOS digital ASIC 
and analog IC sales have been healthy despite 
an erosion in its MOS memory IC MOS 
microcomponent IC, and discrete device 
businesses. 

Siemens follows at number 16 worldwide in 
1991, moving down two positions from 1990 
after being overtaken by Sanyo and Sharp. Its 
semiconductor revenue grew in all world mar
kets, but its revenue base in Europe representing 
76.8 percent of its total sales grew the least. This 
was largely caused by price erosion in DRAMs 
and a decline in its analog and discretes sales. 

GEC-Plessey Semiconductors stands at nmnber 
29 worldwide in 1991, slippuig down three posi
tions from 1990. It was overtaken by Analog 
Devices, Micron Technology, and VLSI Tech
nology. Its semiconductor sales declined in all 
world markets except Asia/Pacific, with the 
brtmt of this decline mainly in its bipolar digital 
IC and discrete product areas. However, its MOS 
digital and mixed signal ASIC product lines 
have seen strong sales growth. 

Collectively, worldwide sales of European com
panies grew by only 3.7 percent compared with 
a total worldvvide meirket growth of 9.6 percent. 
European companies' mcu-ket share of the world
wide market stands at 10.6 i)ercent in 1991. Fig-
tire 10 shows worldwide semiconductor market 
shares by vendor base region. The trends are 
similar to those of Exiropean semiconductor mar
ket shares, namely the rise of Japanese and 
Asia/Pacific vendors <ind the fall of European 
and North American suppliers. However, the 
market share of Japanese suppliers reached a 
plateau in 1991, following a decline in 1990 
caused partly by dramatic price erosion ui 
memories. 

European companies' sales to their own dom
estic markets account for 65.4 percent of their 

total worldwide sales. This can be compared 
with the same figvures for: Japanese companies at 
69.8 percent; North American companies at 
51.7 percent; and Asia/Pacific companies at 
58.5 percent. Therefore, it appears that European 
companies are more dependent upon their own 
domestic market for sales growth than are most 
of their competitors. The European semiconduc
tor market grew by 5.8 percent in 1991, com
pared with a total worldvdde average growth of 
9.4 percent. This is believed to be a factor in the 
below-average growth of European companies' 
worldwide sales in 1991. 

European Market Share Rankings of 
Worldwide Companies 
Total Semiconductor 
Total European semiconductor market share 
rankings in 1991 show no change in the 
names of companies appearing in the top 10. 
However, there has been some position swap
ping, with Intel overtaking Texas Instruments 
and NEC overtaking National Semiconductor. 

The leader of the top 10 is Philips Semicon
ductors with a meagre 1.4 percent growth in 
sales. This can be compared with the 22.6 per
cent growth in European sales it saw last year. 
As already discussed, its semiconductor busi
ness is dominated by analog ICs and discretes, 
which saw poor growth generally in 1991. 
Added to this. Philips sells over half of its 
semiconductors to end users in the constuner 
electronics segment, which was also depressed 
in 1991. These two factors combined did not 
help Philips grow its semiconductor sales in 
1991. 

Siemens has seen better growth than PhiUps in 
1991, but only just at 2.2 percent. The product 
lines which exhibited significant growth were 
MOS microcontrollers, analog telecoms ICs and 
optoelectronic devices. However, the strong 
growth of Siemens' optoelectronics business 
has been partly caused by the discovery of 
previously overlooked sales channels in 1991. 
Siemens' European sales in ICs and discretes 
declined in 1991, and it is only the growth in 
optoelectronics sales that prevented Siemens' 
overall semiconductor business from declining. 

SGS-Thomson Microelectronics suffered from a 
4.7 percent decline in total European sales in 
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Table 8 
Worldwide IVIarket Share Rankings of European Companies 1989-1991 
(Millions of Dollars) 

European Companies 

Philips Semiconductors 

SGS-Thomson Microlectronics 

Siemens 
GEC Plessey Semiconductors 

Telefunken Electronic 

Semtkron 

Mietec 

Matra-MHS 

Eupec 
Ericsson 

Austria Mikro Systeme 

ABB-IXYS 
TMS 

ABB-HAFO 

TAG 

Euiosil Electronic 

Fagor Electrof&nica 

European Silicon StructuMS 

Zetex 

STC Components 

Marconi Electronic Devices L ^ 

Plessey SeItniconductors 

other European Companies 

Total European Companies 

Total Worldwide Market 
AGR ^ annual growth rate 
WW = worldwide 
NA = Not Applicable 
Sounx: tlataquest (July 1992 Estiinates) 

Sales 
($M) 

L643 

1,271 

1,154 

NA 

299 

95 
52 

85 

NA 

54 

56 

50 
45 

37 

22 

30 

29 

18 

NA 

19 

60 

240 

41 

$5,300 

$54,339 

1989 

WW 
Rank 

10 
12 

15 
NA 

30 

58 
77 

62 

NA 
74 

71 

79 
84 

90 

110 

101 

102 

117 

NA 

116 

69 
32 

NA 

WW 
Share 

(%) 

3.0 

2.3 

2.1 

0 0 

0.6 

0.2 

0.1 

0.2 

0.0 
0.1 

0.1 

0.1 

0.1 

0.1 

0 0 

0.1 

0.1 

0 0 

0.0 

0.0 

0.1 

0.4 

0.1 

9.8 

Sales 
($M) 

1,955 

1,441 

1,204 

390 

295 
106 

92 

100 

96 
56 

59 
58 
45 
42 

25 
39 

30 

17 

24 

24 

NA 

NA 

0 

$6,108 

$54,454 

WW 
Rank 

9 

12 

14 

26 

31 

55 
61 

57 

59 
82 
79 

80 

92 
96 

115 

100 

109 

113 

117 

117 

NA 

NA 

NA 

1990 

Rank 
Change 

1 

0 

1 

NA 

-1 

3 

16 

5 

NA 

-8 
-8 
-1 

-8 
-6 

-5 
1 

-7 

4 

NA 

-1 

NA 

NA 

NA 

WW 
Share 

(%) 
3.6 

2.6 

2.2 
0.7 

0.5 

0.2 

0.2 

0.2 

0.2 
0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.1 

0.1 

0 0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.2 

WW 
AGR 

(%) 

19.0 

13.4 

4.3 

NA 

-1.3 

11.6 

76.9 

17.6 

NA 
3.7 

5.4 

160 

0.0 

13.5 

13.6 

30.0 

3.4 

50.0 

NA 

26.3 

NA 

NA 

NA 

15.2 

0.2 

Sales 
($M) 

2,022 

1,436 

1,263 

392 

300 

108 

105 

104 

93 
74 

70 

54 

51 

38 

30 

29 

29 

28 

26 

18 

NA 

NA 

66 

$6,336 

$59,694 

WW 
Rank 

10 

13 

16 
29 

33 

56 

60 

61 

65 
77 

80 

85 
89 

96 

107 

110 

110 

112 

117 

126 

NA 

NA 

NA 

1991 

Rank 
Change 

-1 

-1 

-2 
-3 
-2 

-1 

1 

-4 

-6 
5 

-1 

-5 
3 

0 

8 
-10 

-1 

1 

0 

-9 

NA 

NA 

NA 

WW 
Share 

(%) 
3.4 

2.4 

2.1 

0.7 

0.5 

0.2 

0.2 

0.2 

0.2 
0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 0 

0.0 

0.0 

0 0 

0.0 

0.0 

0.0 

0.1 

10.6 

WW 
AGR 

(%) 
3.4 

-0.3 

4.9 

0.5 

1.7 

1.9 

14.1 

4 0 

-3.1 
32.1 

18.6 

-6.9 

13.3 

-9.5 

200 

-25.6 

-3.3 

3.7 

8.3 

-25.0 

NA 

NA 

NA 

3.7 

9.6 
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1991. In fact, its European sales suffered more 
than its business in any other world region. 
Much of the sales decline was in the area of 
MOS microcomponent ICs, EPROMs, and dis-
Crete devices where price erosion has taken its 
toll. There was some positive growth for SGS-
Thomson in MOS digital logic ICs and analog 
ICs, which currently account for half of its 
sales voltune in Europe. The company has 
plans for new manufacturing facilities in Italy 
and France. 

Motorola's growth was below market average 
in its Eiuropean semiconductor sales. Product 
lines that saw high growth in 1991 were 
SRAM and MOS ASIC. However, declining 
sales in bipolar digital ICs, analog ICs, and 
small signal discrete devices pulled down its 
overall growth to just 2.0 percent. Motorola 
has plans to expand its manufacturing base in 
Scotland. 

The highest growth in the top 10 was experi-
enced by Intel, with a 23.0 percent increase in 
its sales over 1990. Its microprocessor business, 
representing 54.9 percent of its European semi-
conductor business, grew by an impressive 
32.5 percent. Sales in other product sectors, 
including microcontrollers and flash memory, 
also grew. This enabled Intel to overtake Texas 
Instruments in the European rankings. Intel is 
in the process of completing a new micropro
cessor manufactiuing facility in Ireland. 

Texas Instnaments suffered a mild 0.8 percent 
decline in sales in 1991. Strong growth in its 
MOS microcomponent IC and MOS ASIC 
product lines was outweighed by declines in 
its bipolar standard logic, nonvolatile MOS 
memory IC, and analog IC product lines. 
However, its investment in memory manufac-
turing in Italy should have a positive effect on 
its market share in Eiirope. 

Toshiba has held onto its position in the Euro
pean semiconductor rankings despite a 2.0 per-
cent drop in its sales. Toshiba's MOS memory 
IC and MOS ASIC sales slipped, largely due 
to price erosion in these areas. All its other 
major product lines saw healthy growth, par-
ticularly MOS microcomponent ICs, discretes 
and optoelectronic devices. 

NEC has overtaken National Semiconductor to 
attain eighth position in the rankings. This 

was achieved with a 4.9 percent growth in its 
semiconductor sales. Product lines which con-
tributed to this positive g r o v ^ were MOS 
microcontroller ICs, MOS logic ICs, and dis
crete devices. However, its bipolar logic IC 
and MOS memory IC businesses remained flat 
as a result of price erosion. NEC is expanding 
its manufactvuring base in Scotland. 

National Semiconductor, now at ninth position, 
saw littie growth in its semiconductor busi-
ness. Negative growth was experienced in its 
bipolar cUgital IC, MOS memory IC and dis
crete product Unes. This downiward pressiure 
was compensated by a pickup in its MOS 
microcomponent IC, MOS standard logic IC 
and analog IC product lines to give a top-line 
growth rate of 0.8 percent. National Semicon-
ductor is also expanding its manufacturing 
base in Scotland. 

AMD has seen the second-highest growth rate 
of the top 10, with a healthy 7.7 percent 
increase in semiconductor sales in 1991. It 
holds its tenth position as a result. This was 
achieved t h r o u ^ strong growth in its MOS 
microcomponent IC, MOS logic IC, and mixed 
signal telecoms IC product lines. The only 
major line to show decUne was bipolar digital 
ICs. 

A company that is expected to enter the top 
10 in ffie near future is Samsimg, which 
moved up three places to position 12 wdth a 
27.4 percent growth in sales. This company 
derives over 80 percent of its sales from 
DRAM where it is Europe's second-largest 
supplier. However, it is now diversifying into 
Other product areas to stabilize its growth. 

The strong 32.0 percent growth of Analog 
Devices at position 19 was largely due to its 
acquisition of Precision MonoUthics Inc. Oki 
moved up 10 places to position 23, aided by 
an 83.7 percent growrth rate in sales which 
was mainly caused by the inclusion of for-
merly overlooked sales channels into Europe. 
AT&T moved up 17 places to position 28 with 
an incredible growth rate of 144.8 percent for 
the same reason. 

Integrated Circuits 
The highest growth rate among the top 10 IC 
suppliers was experienced by Intel, which 
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overtook SGS-Thoinson Microelectronics and 
Siemens, both with declining sales, and is now 
close to Philips for the leading position. 

Apart from Intel, the only other company in 
the top 10 to grow above the market average 
of 7.2 percent was AMD. Tiiis is another sup
plier of microcomponents which benefited from 
strong growth in market demand. 

Bipolar Digital ICs 

This is a product market in rapid decline. The 
only supplier estimated to have any positive 
grov\^ in 1991 was Toshiba growing from a 
small base. The top tltree suppliers, all North 
American, confrol more than half the European 
market. 

Bipolar Digital Memory ICs 

This market, as above, is in rapid decline. The 
cosmopolitan top three suppliers—a North 
American, a European and a Japanese—control 
around 80 percent of the market between 
them. Memories produced in BiCMOS (a 
hybrid technology of bipolar and CMOS) and 
pure CMOS are stealing business from the 
bipolar memory market. 

Bipolar Digital Microcomponent ICs 

There are few suppliers in tlus small and 
declining market, and they are all North 
American. This product market has little to 
offer except obsolescence. 

Bipolar Digital Logic ICs 

This is the largest of the bipolar digital IC 
markets, and is the one in least decline. How-
ever, only one supplier in the top 10, Philips 
Semiconductors, saw any positive grov^^ in 
1991. 

MOS Digital ICs 

Intel continues to hold its leading position 
xmchallenged in this product market. It has a 
massive 13.1 percent market share of this large 
market. Generally, North American suppliers 
performed very well in 1991 while Evu:opean 
suppliers declined. 

MOS Digital Memory ICs 

Samsimg has shot to the top of the rankings 
in 1991 with a growth rate of 22.8 percent, 
overtaldng Siemens and Toshiba which both 

saw declining sales. Samsung's success has 
been won by gaining market share in DRAMs 
with major OEMs. Hitachi also experienced 
high growth, and overtook SGS-Thomson for 
sixth place. 

MOS Digital Microcomponent ICs 

The top three suppliers, Intel, Motorola and 
NEC, remain unchanged from the previous 
year. However, the gap is widening between 
these companies, as each one has a higher 
growrth rate than the one below it. Philips 
Semiconductors has moved cdiead of SGS-
Thomson to take fourth place, and AMD has 
moved up two places by overtaldng Tosluba 
and National Semiconductor. 

MOS Digital Logic ICs 

Philips Semiconductors continues to lead this 
market, followed by Siemens. However, LSI 
Logic has now been displaced by ITT, which 
has moved up 13 places to third position. The 
sudden improvement in ITT's MOS logic IC 
sales is due to the reclassification of some of 
its dedicated IC business, which was formerly 
reported under the mixed signal IC category. 
Also displacing LSI Logic, as well as Motorola, 
is GEC-Plessey Semiconductors, which saw a 
very healthy increase in its business for gate 
arrays and cell-based ICs. 

Analog ICs 

Philips Semiconductors and SGS-Thomson 
Microelecfronics head up the analog IC rank
ings, helped by their sfrong penetration of the 
commLmications and consvimer electronics end-
user segments. Between them these two com
panies serve a third of the European analog 
IC market. Analog IDevices has moved up two 
places in the ranldngs to fifth position, follow
ing its acquisition of Precision Monolithics Inc. 
I l l drops dowm the rankings due to product 
reclassification. 

Monolithic Analog ICs 

While Philips Semiconductors continues to lead 
the rankings, it does not have positive growth, 
and is very close to being displaced by SGS-
Thomson Microelectronics. Mietec saw a 
healthy 22.7 percent growth in sales of mixed 
signal ASICs. Overall, however, the monolithic 
analog IC market saw very little grovdh. 
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Monolithic Linear ICs 

SGS-Thomson Microelectronics leads Philips 
Semiconductors by a small margin in this 
declining market. There are no changes from 
last year in the order of the top five ranked 
suppliers, although Texas Instruments has per
formed badly in 1991 and was nearly over
taken by Telefimken Electronic. 

Monolitfiic Mixed Signal ICs 
The leading supplier in this product market. 
National Semiconductor, has seen reasonable 
growth in its dedicated telecoms IC product 
line. Nonetheless, it has grown below the mar-
ket average, and is being challenged by Mietec 
which has already displaced Analog Devices. 
Harris has jumped up six places to fifth pos
ition following very strong growth in its dedi-
cated telecoms IC sales in 1991. Austria Mikro 
Systeme has moved up seven places to elev
enth position as a result of its strong sales in 
mixed signal ASICs. ITT moved down the 
rankings due to product reclassification. 

Hybrid ICs 

Philips Semiconductors has seen strong growth 
in its hybrid IC product line, and continues to 
lead this market imchallenged. Another Euro
pean supplier, GEC-Plessey Semiconductors, 
has also seen a strong pickup in sales, and 
moved up two places to fourth position. 

Discrete Semiconductors 
In a declining product mcU'ket, it is a reason
able result for Philips Semiconductors to have 
no growth in sales, and retain its top position. 
Siemens has moved up two places, overtaking 
Motorola and SGS-Thomson Microelectronics, 
despite declining sales in 1991. Another com-
pany to move up two places is International 
Rectifier, a l thou^ this was managed with a 
healthy 10.1 percent growth in sales. ITT has 
had a disastrous year in this product market 
in 1991, with its sales in small signal discretes 
plummeting, and moves dov^m foxir places. 

Transistors 

Philips leads this mMket again, but experi
enced a 9.5 percent erosion in sales. Its 
immediate competitors. Motorola and SGS-
Thomson Microelectrorucs, also saw declining 
sales in 1991. Telefunken Electronic, with 
strong grow^ in power transistor sales. 

managed to move up three places to seventh 
position. Powerex Europe, in contrast, saw sig
nificant erosion in its power transistor sales, 
and moved down six places from eighth 
position. 

Diodes 
Nearly one-quarter of the Eturopean diode mar
ket is supplied by Philips Semiconductors. The 
company managed to produce the highest 
growth rate of the top 10, mainly through the 
strength of its power diode product line. 
Motorola moved up two places to second pos
ition, after displacing General Instrument and 
SGS-Thomson Microelectronics, which inciden
tally swapped positioiis with each other. 

nyrlstors 

Leading the flat thyristor market in 1991 was 
Eupec, serving nearly 20 percent of demamd. 
Eupec, a jouit-venture company foimded by 
Siemens and AEG, experienced declining sales 
in 1991, as did SGS-Thomson Microelectronics 
in third place. Powerex Europe and Philips 
Semiconductors both achieved double-digit 
growth. 

Other Discrete Semiconductors 

This product market, covering miscellaneous 
discrete devices such as microwave diodes, 
tuning diodes, varactors and selenium recti
fiers, was headed up by Siemens in 1991. Its 
sales declined by 11.1 percent, which was 
better than the average market decline of 
29.8 percent. The only companies to see any 
positive g r o v ^ were NEC and International 
Rectifier, both from a small base. 

Optoelectronic Semiconductor 
Siemens continues to lead this product market 
with a 28.0 percent market share in 1991. The 
substantial 51.1 percent growth in its sales is 
partiy due to the inclusion of revenue from 
previously overlooked sales channels. 
Telefunken Electronic's sales declined by 
4.4 percent, specifically in photosensors. The 
order of the top six suppliers is unchanged 
from 1990. AT&T moved up two places to 
seventh position, on the strength of its laser 
diode business, while Sharp moved up five 
places to ninth position, on the sfrength of its 
optocoupler and laser diode businesses. 
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Dataquest Perspective 
Over the last 15 years, Japanese and Asia/ 
Pacific companies have generally gained share 
while European and North American companies 
have lost share (see Figure 9). It is interesting to 
note that Evuropean companies have never held a 
majority share in their domestic market over this 
time period, although they did come dose to 
overthrowing North American suppliers in 1987. 

Referring again to Figure 9, Eiuropean sales of 
Eiuropean companies grew by only 2.0 percent in 
US dollars in 1991, the lowest rate since 1982. In 
contrast, Japanese and Asia/Pacific companies 
managed a reversal of fortimes in 1991 following 
poor growth in 1990. 

The poor performance of Eioropean companies 
in 1991 can be mainly attributed to their product 
portfolios, wliich are t37pically dominated by 
mature and slow-growth products. As can be 
seen from Table 6, European companies have 
majority shares in the Eiwopean markets for 
analog ICs and discretes. These are large mar-
kets, together representing 38.0 percent of the 
total European semiconductor market in 1991, 
but with low growths of 1.5 percent and 
minus 3.5 percent respectively in 1991. It is 
difficult for European companies to achieve 
strong growth while at the same time 
dominating these low-growth product markets. 

In contrast to Eiuropean companies' dominance 
of low-growrth markets. North American com
panies dominate the high-growth markets of 
MOS microcomponents and MOS logic, which 
together represented 33.8 percent of the total 
European semiconductor market in 1991. The 
MOS microcomponent market saw g r o v ^ of 
15.5 percent and 19.7 percent in 1991, and 
helped to lift North American companies' semi
conductor market share in Eiurope. 

Japanese companies dominate the MOS memory 
market, although they also have a significant 
share of the MOS microcomponent market. The 
MOS memory market represented 19.3 percent 
of the total European semiconductor market in 
1991 but saw growth of only 3.9 percent. This 
slow growth was caused by continuing price 
erosion of memory devices. 

It is important to recognize that in 1990, the 
product markets of analog and discrete experi
enced strong growth, while memory and logic 
experienced a decline. This is opposite to the 
trends seen in 1991. Table 7 demonstrates the 
relative sizes and growth rates of each product 
market. Year-to-year fluctuations in growth rates 
of product markets are caused by short-term 
changes in supply and demand. The long-term 
growth trends of each product market can also 
be seen in Table 7 by the five-year CAGR. 

These long-term growth rates coivfirm that ELLFO-

pean companies do dominate low-growth prod
uct markets while North American, Japanese 
and Asia/Pacific companies dominate high-
growth product markets. Therefore it appears 
that European companies' share of the Eviropean 
market is set to decline unless they can success
fully establish market share in hig^-growth 
product markets. 

By Byron Harding 
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Table 9 (Continued) 
European 1991 Semiconductor Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Sum 

(%) 
39 
44 
63 
43 
51 
54 
42 
48 
49 
54 
54 
58 
51 
59 
49 
51 
61 
60 
64 
62 
45 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
53 
53 
56 
57 
57 
59 
60 
61 
62 
63 

-

-5 
-1 
17 
-4 
3 
5 

-8 
-3 
-3 
1 
1 
5 

-5 
2 

-8 
-8 
1 

-1 
2 

-1 
NA 

Rockwell 
IDT 
Goldstar 
ABB-HAFO 
Sanyo 
Rohm Electonics 
Allegro Microsystems 
European Silicon Structures 
Unitrode 
Honej^vell 
TAG 

Zilog 
Fagor Electrottouca 
Mitel 
STC 
Eurosil 
Zetex 
Raytheon 
Seiko Epson 
NMB 
Precision Monolithics 

North American Others 
Japanese Others 
European Others 
Rest of World Others 

Total All Companies 
Total North American 
Total Japanese 
Total European 

Total Rest of World 

41 
30 

9 
32 
22 
20 
33 
25 
23 
20 
20 
17 
22 

16 
23 
22 
13 
14 
1 

10 
29 

397 
28 

o 
40 

10,415 
4,469 
1,643 
4,064 

239 

36 
34 
33 
32 
31 
30 
28 
17 
24 
21 
21 
21 
20 
18 
18 
15 
14 
10 
9 
5 

-

470 
29 
48 
57 

11,014 
4,780 
1,756 
4,146 

332 

-12.2 
13.3 

266.7 

o.o 
40.9 
50.0 

-15.2 
8.0 
4.3 
5.0 
5.0 

23.5 
-9.1 
12.5 

-21.7 
-31.8 

7.7 
-28.6 
800.0 
-50.0 

NA 

18.4 
3.6 

NA 
42.5 

5.8 
7.0 
6.9 
2.0 

38.9 

9,999 
10,033 
10,066 
10,098 
10,129 
10,159 
10,187 
10,214 
10,238 
10,259 
10,280 
10,301 
10,321 
10,339 
10,357 
10,372 
10,386 
10,396 
10,405 
10,410 

NA 

10,880 
10,909 
10,957 
11,014 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.1 
O.l 
O.l 

o.l 
o.o 

NA 

4.3 
0.3 
0.4 

0.5 

lOO.O 
43.4 
15.9 
37.6 

3.0 

90.5 
90.8 
91.1 
91.4 
91.7 
92.0 
92.3 
92.5 
92.7 
92.9 
93.1 
93.3 
93.5 
93.7 
93.9 
94.0 
94.1 
94.2 
94.3 
94.3 
NA 

98.8 
99.0 
99.5 

lOO.O 

NA = Not Applicable 
Source: Dataquest (July 1992 Estimates) 
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Table 10 
European 1991 IC ilHarket Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Sum 

(%) 

1 

4 

2 

3 

5 

6 

7 

9 

8 

10 

11 

13 

12 

16 

17 

15 

19 

14 

22 

20 

18 

20 

27 

23 

24 

25 

31 

40 

30 

29 

27 

44 

32 

34 

52 

26 

36 

37 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

16 

18 

19 

20 

21 

22 

23 

23 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

0 

2 

-1 

-1 

0 

0 

0 

1 

-1 

0 

0 

1 

-1 

2 

2 

-1 

3 

-4 

3 

0 

-3 

-2 

4 

0 

-1 

-1 

4 

12 

1 

-1 

-4 

12 

-1 

0 

17 

-10 

-1 

-1 

Philips Semiconductors 

Intel 

SGS-Thomson Microelectronics 

Siemens 

Texas Instruments 

Motorola 

National Semiconductor 

NEC 

Toshiba 

AMD 

Hitachi 

Samsung 

GEC Plessey Semiconductors 

ITT 

Analog Devices 

Fujitsu 

Mitsubishi 

Harris 

Mietec 

LSI Logic 

Telefunken Electronic 

Matra-MHS 

Oki 

VLSI Technology 

Austria Mikro Systeme 

Sony 

Ericsson 

AT&T 

Cypress 

Micron Technology 

Burr-Brown 

Western Digitzd 

Rockwell 

IDT 

Goldstar ^ 

Matsushita 

TMS 

Eiiropean Silicon Structures 

762 

622 

694 

657 

606 

549 

390 

359 

372 

273 

234 

186 

187 

121 

103 

130 

86 

138 

84 

85 

91 

85 

49 

74 

59 

57 

43 

21 

44 

46 

49 

18 

41 

30 

9 

51 

26 

25 

775 

765 

666 

634 

601 

577 

394 

375 

353 

294 

263 

236 

187 

180 

136 

119 

119 

111 

102 

100 

95 

93 

89 

89 

62 

60 

55 

54 

49 

45 

43 

38 

36 

34 

33 

31 

30 

27 

1.7 

23.0 

-4.0 

-3.5 

-0.8 

5.1 

1.0 

4.5 

-5.1 

7.7 

12.4 

26.9 

0.0 

48.8 

32.0 

-8.5 

38.4 

-19.6 

21.4 

17.6 

4.4 

9.4 

81.6 

20.3 

5.1 

5.3 

27.9 

157.1 

11.4 

-2.2 

-12.2 

111.1 

-12.2 

13.3 

266.7 

-39.2 

15.4 

8.0 

775 

1,540 

2,206 

2,840 

3,441 

4,018 

4,412 

4,787 

5,140 

5,434 

5,697 

5,933 

6,120 

6,300 

6,436 

6,555 

6,674 

6,785 

6,887 

6,987 

7,082 

7,175 

7,264 

7,353 

7,415 

7,475 

7,530 

7,584 

7,633 

7,678 

7,721 

7,759 

7,795 

7,829 

7,862 

7,893 

7,923 

7,950 

8.9 

8.8 

7.7 

7.3 

6.9 

6.6 

4.5 

4.3 

4.1 

3.4 

3.0 

2.7 

2.1 

2.1 

1.6 

1.4 

1.4 

1.3 

1.2 

1.1 

1.1 

l . l 

1.0 

1.0 

0.7 

0.7 

0.6 

0.6 

0.6 

0.5 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.3 

8.9 

17.7 

25.4 

32.7 

39.6 

46.2 

50.7 

55.0 

59.1 

62.5 

65.5 

682 

70.3 

72.4 

74.0 

75.4 

76.8 

78.1 

79.3 

80.4 

81.5 

82.6 

83.6 

84.6 

85.3 

86.0 

86.6 

872 

87.8 

88.3 

88.8 

89.2 

89.6 

90.0 

90.4 

90.8 

91.1 

91.4 

(Continued) 
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Table 10 (Continued) 
European 1991 IC Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
.Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Sum 

(%) 

38 

33 

47 

40 

46 

40 

47 

44 

40 

39 

53 

49 

49 

54 

51 

-

35 

39 

40 

40 

42 

42 

44 

45 

45 

47 

48 

48 

50 

51 

52 

53 

54 

-

-1 

-7 

7 

-2 

4 

-4 

2 

-1 

-7 

-9 

5 

-1 

-2 

2 

-2 

NA 

NA 

Sharp 

AUegro Microsystems 

Sanyo 

ABB-HAFO 

Zilog 

Hewlett-Packard 

Mitel 

Siliconix 

STC 

Burosil 

Rohm Electonics 

Unitrode 

Raytheon 

Seiko Epson 

NMB 

HoneyweU 

Precision Monolithics 

North .American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North .American 

Toted Japanese 

Total European 

Total Rest of World 

24 

31 

16 

21 

17 

21 

16 

18 

21 

22 

8 

13 

13 

1 

10 

-

29 

342 

8 

o 
28 

8,115 

3,710 

1,405 

1,777 

223 

26 

25 

25 

21 

21 

19 

18 

18 

16 

15 

15 

14 

10 

9 

5 

1 

-

429 

6 

11 

47 

8,701 

4,101 

1,495 

2,789 

316 

8.3 

-19.4 

56.3 

o.o 
23.5 

-9.5 

12.5 

o.o 
-23.8 

-31.8 

87.5 

7.7 

-23.1 

800.0 

-50.0 

NA 

NA 

25.4 

-25.0 

NA 

67.9 

7.2 

10.5 

6.4 

0.4 

41.7 

7,976 

8,001 

8,026 

8,047 

8,068 

8,087 

8,105 

8,123 

8,139 

8,154 

8,169 

8,183 

8,193 

8,202 

8,207 

8,208 

NA 

8,637 

8,643 

8,654 

8,701 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

O.l 

O.l 

o.l 
o.o 

NA 

4.9 

o.l 
o.l 
0.5 

loo.o 
47.1 

17.2 

32.1 

3.6 

91.7 

92.0 

92.3 

92.5 

92.7 

92.9 

93.1 

93.3 

93.5 

93.7 

93.9 

94.1 

94.2 

94.3 

94.4 

94.4 

NA 

99.3 

99.3 

99.5 

lOO.O 

NA = Not Applicable 
Source: Dataquest Quly 1992 Estimates) 

July 31,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9209 
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Table 11 
European 1991 Monolithic Bipolar Digital IC Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
.Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Stun 

(%) 

1 

2 

3 

4 

5 

7 

8 

6 

9 

10 

11 

14 

15 

12 

-

17 

17 

15 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10. 

10 

12 

12 

14 

15 

15 

15 

-

-

o 
0 

0 

o 
o 
1 

1 

-2 

o 
0 

1 

2 

3 

-2 

NA 

2 

2 

NA 

NA 

Texas Instruments 

AMD 

National Semiconductor 

Philips Semiconductors 

Motorola 

Siemens 

NEC 

GEC Plessey Semiconductors 

Fujitsu 

STC 

Telefunken Electronic 

Hitachi 

Toshiba 

Rajrtheon 

IDT 

MatSLishita 

Mitsubishi 

AT&T 

SGS-Thomson Microelectronics 

North American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 

138 

86 

71 

56 

47 

40 

25 

45 

12 

10 

7 

4 

2 

5 

-

1 

1 

2 

5 

8 

o 
0 

0 

565 

357 

45 

163 

o 

131 

75 

59 

54 

41 

38 

24 

21 

8 

7 

7 

4 

4 

2 

1 

1 

1 

-

-

4 

o 
4 

0 

486 

313 

42 

131 

o 

-5.1 

-12.8 

-16.9 

-3.6 

-12.8 

-5.0 

-4.0 

-53.3 

-33.3 

-30.0 

0.0 

o.o 
lOO.O 

-60.0 

NA 

o.o 
o.o 

NA 

NA 

-50.0 

NA 

NA 

NA 

-14.0 

-12.3 

-6.7 

-19.6 

NA 

131 

206 

265 

319 

360 

398 

422 

443 

451 

458 

465 

469 

473 

475 

476 

477 

478 

NA 

NA 

482 

482 

486 

486 

27.0 

15.4 

12.1 

11.1 

8.4 

7.8 

4.9 

4.3 

1.6 

1.4 

1.4 

0.8 

0.8 

0.4 

0.2 

0.2 

0.2 

NA 

NA 

0.8 

o.o 
0.8 

o.o 

loo.o 
64.4 

8.6 

27.0 

o.o 

27.0 

42.4 

54.5 

65.6 

74.0 

81.8 

86.7 

91.0 

92.6 

94.0 

95.4 

96.2 

97.0 

97.4 

97.6 

97.8 

98.0 

NA 

NA 

99.2 

99.2 

100.0 

100.0 

NA = Not Applicable 
Source: Dataquest July 1992 Estimates) 

SCEU-SVC-DP-9209 ®1992 Dataquest Europe Limited July 31 ,1992 
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Table 12 
European 1991 Monolithic MOS Digital Memory iC Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
.Aimual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Sum 

(%) 
3 
1 
2 
4 
5 
7 
6 
9 

11 
10 
8 

12 
17 
13 
24 
15 
16 
19 
18 
21 
22 
20 
13 
28 
26 

-
23 

-
-
-
-

25 
26 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
18 
20 
21 
22 
23 
23 
25 
25 
25 
28 
28 
30 
30 

-
-

2 
-1 
-1 
0 
0 
1 

-1 
1 
2 
0 

-3 
0 
4 

-1 
9 

-1 
-1 
1 
0 
1 
1 

-2 
-10 

5 
1 

NA 
-2 

NA 
NA 
NA 
NA 
NA 
NA 

Samsung 
Siemens 
Toshiba 
Texas Instruments 
NEC 
Hitachi 
SGS-Thomson Microelectronics 
Intel 
Mitsubishi 
Motorola 
Fujitsu 
AMD 
Oki 
Micron Technology 
Goldstar 
Matra-MHS 
National Semiconductor 
Cypress 
Philips Semiconductors 
Sharp 
IDT 
Sony 
Matsushita 
Sanyo 
Harris 
ITT 
NMB 
Rohm Electonics 
Seiko Epson 
AT&T 
Eurosil 
GEC Plessey Semiconductors 
VLSI Technology 

North .American Others 
Japanese Others 
European Others 
Rest of World Others 

Total All Companies 
Total North American 
Total Japanese 
Total European 
Total Rest of World 

184 
238 
222 
181 
164 
140 
143 
84 
63 
76 
87 
61 
30 
46 

8 
* 32 

31 
28 
29 
22 
18 
23 
46 

1 
3 
-

10 
-
-
-
-
5 
3 

60 
0 
0 

12 

2,050 
591 
808 
447 
204 

226 
224 
199 
171 
164 
159 
134 
93 
86 
71 
67 
61 
57 
45 
33 
32 
27 
26 
26 
23 
22 
21 

8 
8 
5 
5 
5 
3 
3 
1 
1 
-
-

93 
0 
0 

29 

2,129 
621 
803 
417 
288 

22.8 
-5.9 

-10.4 
-5.5 
0.0 

13.6 
-6.3 
10.7 
36.5 
-5.3 

-23.0 
0.0 

90.0 
-2.2 

312.5 
0.0 

-12.9 
-7.1 

-10.3 
4.5 

22.2 
-8.7 

-82.6 
700.0 
66.7 
NA 

-50.0 
NA 
NA 
NA 
NA 
NA 
NA 

55.0 
NA 
NA 

141.7 

3.9 
5.1 

-0.6 
-6.7 
41.2 

226 
450 
649 
820 
984 

1,143 
1,277 
1,370 
1,456 
1,528 
1,595 
1,656 
1,713 
1,758 
1,791 
1,823 
1,850 
1,876 
1,902 
1,925 
1,947 
1,968 
1,976 
1,984 
1,989 
1,994 
1,999 
2,002 
2,005 
2,006 
2,007 

NA 
NA 

2,100 
2,100 
2,100 
2,129 

10.6 
10.5 
9.3 
8.0 
7.7 
7.5 
6.3 
4.4 
4.0 
3.4 
3.1 
2.9 
2.7 
2.1 
1.6 
1.5 
1.3 
1.2 
1.2 
1.1 
1.0 
1.0 
0.4 
0.4 
0.2 
0.2 
0.2 
0.1 
0.1 
0.0 
0.0 

NA 
NA 

4.4 
0.0 
0.0 
1.4 

100.0 
292 
377 
19.6 
13.5 

10.6 
21.1 
30.4 
38.4 
46.1 
53.6 
59.9 
64.3 
68.3 
71.7 
74.8 
77.7 
80.4 
82.5 
84.1 
85.6 
86.9 
88.1 
89.3 
90.4 
91.4 
92.4 
92.8 
93.2 
93.4 
93.6 
93.8 
93.9 
94.0 
94.0 
94.0 
NA 
NA 

98.6 
98.6 
98.6 

100.0 

NA = Not Applicable 
Source: Dataquest Quly 1992 Estimates) 

July 31,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9209 
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Table 13 
European 1991 Monolithic MOB Digital Microcomponent IC Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Sum 

(%) 
1 
2 
3 
5 
4 
6 
7 
8 

11 
10 
9 

16 
13 
14 
15 
17 
12 
18 

-
^ 1^ 

^B ^ 
22 
23 
26 
20 
29 
23 
26 

. 
-

30 
' 30 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
17 
19 
20 
20 
22 
23 
24 
25 
26 
27 
28 
28 
28 
28 
28 
28 

-

1 NA = Not Applicable 
1 Source 

0 
0 
0 
1 

-1 
0 
0 
0 
2 
0 

-2 
4 
0 
0 
0 

. 1 
-5 
1 

NA 
-1 
0 
3 

-1 
-1 
1 

-6 
2 

-5 
-2 

NA 
NA 

2 
2 

NA 

Intel 
Motorola 
NEC 
Philips Semiconductors 
SGS-Thomson Microelectronics 
Texas Instruments 
Siemens 
Hitachi 
AMD 
National Semiconductor 
Toshiba 
Western Digital 
VLSI Technology 
Matra-MHS 

nr 
Zilog 
Harris 
Oki 
Matsushita 
Fujitsu 
Mitsubishi 
AT&T 
TMS 
Analog Devices 
Cypress 
Rockwell 
LSI Logic 
GEC Plessey Semiconductors 
IDT 
Rohm Electonics 
Samsimg 
Sanyo 
Sharp 
Eurosil 

North American Others 
Japanese Others 
European Others 
Rest of World Others 

Total All Companies 
Total North American 
Total Japanese 
Total European 
Total Rest of World 

Dataquest Quly 1992 Estimates) 

528 
233 
138 
112 
126 
99 
83 
69 
47 
49 
51 
18 
28 
24 
21 
17 
31 
15 

-
10 
9 
4 
8 
6 
3 
9 
2 
6 
3 
-
-
1 
1 
3 

46 
0 
0 
2 

1,802 
1,144 

294 
362 

2 

663 
264 
150 
115 
108 
107 
87 
75 
65 
58 
.56 
38 
34 
29 
23 
21 
18 
18 
17 
15 
15 
13 
9 
7 
5 
4 
2 

-

58 
0 
0 
2 

2,082 
1,381 

349 
349 

3 

25.6 
13.3 
8.7 
2.7 

-14.3 
8.1 
4.8 
8.7 

38.3 
18.4 
9.8 

111.1 
21.4 
20.8 

9.5 
23.5 

-41.9 
20.0 
NA 
50.0 
66.7 

225.0 
12.5 
16.7 
66.7 

-55.6 
0.0 

-83.3 
-66.7 

NA 
NA 
0.0 
0.0 

NA 

26.1 
NA 
NA 
0.0 

15.5 
20.7 
18.7 
-3.6 
50.0 

663 
927 

1,077 
1,192 
1,300 
1,407 
1,494 
1,569 
1,634 
1,692 
1,748 
1,786 
1,820 
1,849 
1,872 
1,893 
1,911 
1,929 
1,946 
1,961 
1,976 
1,989 
1,998 
2,005 
2,010 
2,014 
2,016 
2,017 
2,018 
2,019 
2,020 
2,021 
2,022 

NA 

2,080 
2,080 
2,080 
2,082 

31.8 
12.7 
7.2 
5.5 
5.2 
5.1 
4.2 
3.6 
3.1 
2.8 
2.7 
1.8 
1.6 
1.4 
1.1 
1.0 
0.9 
0.9 
0.8 
0.7 
0.7 
0.6 
0.4 
0.3 
0.2 
0.2 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

NA 

2.8 
0.0 
0.0 
0.1 

100.0 
66.3 
16.8 
16.8 
0.1 

31.8 
44.5 
51.7 
57.2 
62.4 
67.5 
71.7 
75.3 
78.4 
81.2 
83.9 
85.7 
87.3 
88.7 
89.8 
90.8 
917 
92.6 
93.4 
94.1 
94.8 
95.4 
95.8 
96.1 
96.3 
96.5 
96.6 
96.6 
96.6 
96.6 
96.6 
96.6 
96.6 
NA 

99.9 
99.9 
99.9 

100.0 

SCEU-SVC-DP-9209 ©1992 Dataquest Europe Limited July 31,1992 
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Table 14 
European 1991 Monolithic MOS Digital Logic IC Marl<et Share Rankings 
(IVIIIIions of Dollars) 

1990 
Rank 

1 

2 

16 

5 

3 

4 

8 

6 

6 

9 

10 

12 

25 

13 

11 

14 

16 

15 

23 

- 18 

22 

18 

24 

26 

30 

32 

28 

20 

28 

27 

34 

20 

34 

-

31 

33 

34 

34 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

14 

16 

17 

17 

19 

20 

20 

22 

22 

24 

25 

26 

27 

27 

27 

30 

30 

32 

33 

34 

35 

36 

36 

36 

Change 
in Rank 

0 

0 

13 

1 

-2 

-2 

1 

-2 

-3 

-1 

-1 

o 
12 

-1 

-3 

-2 

-1 

-2 

4 

-2 

2 

-4 

2 

2 

5 

6 

1 

-7 

1 

-3 

4 

-12 

1 

NA 

-4 

-3 

-2 

-2 

Ranked Companies 

Philips Semiconductors 

Siemens 

ITT 

GEC Plessey Semiconductors 

LSI Logic 

Motorola 

Texas Instruments 

SGS-Thomson Microelectronics 

Toshiba 

National Semiconductor 

AMD 

VLSI Technology 

AT&T 

Austria Mikro Systeme 

Harris 

NEC 

European Silicon Structures 

Matra-MHS 

Fujitsu 

ABB-HAFO 

Mietec 

Hewlett-Packard 

Hitachi 

Cypress 

Ericsson 

Oki 

IDT 

Telefunken Electronic 

TMS 

Intel 

Mitsubishi 

Evu-osil 

Seiko Epson 

Samsung 

STC 

Sanyo 

Sharp 

Sony 

1990 
Sales 
($M) 

160 

138 

25 

75 

81 

78 

63 

70 

70 

60 

58 

43 

14 

37 

53 

28 

25 

26 

17 

21 

18 

21 

16 

13 

8 

4 

9 

19 

9 

10 

1 

19 

1 

-

5 

2 

1 

1 

1991 
Sales 
{$M) 

171 

133 

124 

104 

98 

95 

88 

71 

66 

65 

64 

55 

36 

33 

33 

32 

27 

27 

22 

21 

21 

19 

19 

18 

16 

14 

10 

10 

10 

9 

9 

8 

6 

5 

4 

2 

2 

2 

1990-91 
Annual 
Growth 

(%) 

6.9 

-3.6 

396.0 

38.7 

21.0 

21.8 

39.7 

1.4 

-5.7 

8.3 

10.3 

27.9 

157.1 

-10.8 

-37.7 

14.3 

8.0 

3.8 

29.4 

o.o 
16.7 

-9.5 

18.8 

38.5 

lOO.O 

250.0 

11.1 

-47.4 

11.1 

-lO.O 

800.0 

-57.9 

500.0 

NA 

-20.0 

o.o 
lOO.O 

lOO.O 

1991 
Cum. 
Sum 
($M) 

171 

304 

428 

532 

630 

725 

813 

884 

950 

1,015 

1,079 

1,134 

1,170 

1,203 

1,236 

1,268 

1,295 

1,322 

1,344 

1,365 

1,386 

1,405 

1,424 

1,442 

1,458 

1,472 

1,482 

1,492 

1,502 

1,511 

1,520 

1,528 

1,534 

1,539 

1,543 

1,545 

1,547 

1,549 

1991 
Market 

Share 
(%) 

10.4 

8.1 

7.6 

6.3 

6.0 

5.8 

5.4 

4.3 

4.0 

4.0 

3.9 

3.3 

2.2 

2.0 

2.0 

1.9 

1.6 

1.6 

1.3 

1.3 

1.3 

1.2 

1.2 

1.1 

l.O 

0.9 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.4 

0.3 

0.2 

O.l 

O.l 

o.l 

1991 
Cum. 
Sum 

(%) 

10.4 

18.5 

26.1 

32.4 

38.4 

44.2 

49.6 

53.9 

57.9 

61.9 

65.8 

69.1 

71.3 

73.3 

75.3 

77.2 ^ ^ 

^w 
80.4 

81.7 

83.0 

84.3 

85.5 

86.7 

87.8 

88.8 

89.7 

90.3 

90.9 

91.5 

92.0 

92.5 

93.0 

93.4 

93.7 

93.9 

94.0 

94.1 

94.2 ^ ^ J 
(Continued) 

July 31 ,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9209 
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Table 14 (Continued) 
European 1991 IVIonolithic MOS Digital Logic IC Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Sum 

(%) 

34 

-

34 

39 

39 

-

-5 

NA 

NA 

Allegro Microsystems 

Rohm Electonics 

Goldstar 

North American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 

1 

-

1 

69 

1 

o 
1 

1,372 

598 

142 

630 

2 

1 

1 

-

86 

2 

o 
3 

1,642 

801 

177 

656 

8 

0.0 

NA 

NA 

24.6 

lOO.O 

NA 

200.0 

19.7 

33.9 

24.6 

4.1 

300.0 

1,550 

1,551 

NA 

1,637 

1,639 

1,639 

1,642 

O.l 

O.l 

NA 

5.2 

o.l 

o.o 
0.2 

lOO.O 

48.8 

10.8 

40.0 

0.5 

94.3 

94.4 

NA 

99.7 

99.8 

99.8 

lOO.O 

NA = Not Applicable 
Source: Dataquest Quly 1992 Estimates) 

SCEU-SVC-DP-9209 ©1992 Dataquest Europe Limited July 31 ,1992 
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Table 15 
European 1991 Analog IC Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1 

2 

3 

4 

7 

6 

5 

9 

10 

11 

12 

13 

14 

15 

16 

21 

20 

8 

19 

17 

23 

22 

25 

24 

27 

28 

25 

28 

32 

-

31 

35 

32 

32 

30 

38 

36 

-

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

16 

18 

18 

20 

21 

21 

23 

23 

25 

26 

27 

27 

29 

30 

30 

32 

32 

32 

32 

36 

36 

38 

Change 
in Rank 

o 
o 
o 
o 
2 

o 
-2 

1 

1 

1 

1 

1 

1 

1 

1 

5 

4 

-10 

1 

-3 

2 

1 

2 

1 

2 

2 

-2 

1 

3 

NA 

1 

3 

o 
o 

-2 

2 

o 
NA 

Ranked Companies 

Philips Semiconductors 

SGS-Thomson MicroeleIrtronics 

National Semiconductor 

Siemens 

.Analog Devices 

Motorola 

Texas Instruments 

Mietec 

Telefunken Electronic 

GEC Plessey Semiconductors 

Harris 

Burr-Brown 

Ericsson 

Sony 

Rockwell 

AMD 

Austria Mikro Systeme 

ITT 

Toshiba 

.Allegro Microsystems 

Mitel 

Siliconix 

Sanyo 

Unitrode 

TMS 

Rohm Electonics 

Mitsubishi 

Raytheon 

Fujitsu 

Eurosil 

Hitachi 

Matra-MHS 

Matsushita 

NEC 

STC 

AT&T 

Scunsimg 

Honeywell 

1990 
Sales 
($M) 

405 

350 

179 

158 

97 

115 

125 

66 

65 

56 

51 

49 

35 

33 

32 

21 

22 

75 

27 

30 

16 

18 

12 

13 

9 

8 

12 

8 

4 

-

5 

3 

4 

4 -

6 

1 

2 

-

1991 
Sales 
($M) 

409 

353 

185 

152 

129 

105 

104 

81 

78 

61 

55 

43 

39 

37 

32 

29 

29 

28 

28 

24 

18 

18 

14 

14 

11 

10 

8 

8 

7 

6 

6 

5 

5 

5 

5 

4 

4 

1 

1990-91 
Annual 
Growth 

(%) 

i.o 
0.9 

3.4 

-3.8 

33.0 

-8.7 

-16.8 

22.7 

20.0 

8.9 

7.8 

-12.2 

11.4 

12.1 

o.o 
38.1 

31.8 

-62.7 

3.7 

-20.0 

12.5 

o.o 
16.7 

7.7 

111 

25.0 

-33.3 

o.o 
75.0 

NA 

20.0 

66.7 

25.0 

25.0 

-16.7 

300.0 

lOO.O 

NA 

1991 
Cum. 
Sum 
($M) 

409 

762 

947 

1,099 

1,228 

1,333 

1,437 

1,518 

1,596 

1,657 

1,712 

1,755 

1,794 

1,831 

1,863 

1,892 

1,921 

1,949 

1,977 

2,001 

2,019 

2,037 

2,051 

2,065 

2,076 

2,086 

2,094 

2,102 

2,109 

2,115 

2,121 

2,126 

2,131 

2,136 

2,141 

2,145 

2,149 

2,150 

1991 
Market 

Share 
(%) 

17.3 

14.9 

7.8 

6.4 

5.5 

4.4 

4.4 

3.4 

3.3 

2.6 

2.3 

1.8 

1.7 

1.6 

1.4 

1.2 

1.2 

1.2 

1.2 

l.O 

0.8 

0.8 

0.6 

0.6 

0.5 

0.4 

0.3 

0.3 

0.3 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

o.o 

1991 
Cum. 
Sum 

(%) 

17.3 

32.2 

40.0 

46.4 

51.9 

56.3 

60.7 

64.1 

67.4 

70.0 

72.3 

74.1 

75.8 

77.4 

78.8 

80.0 

81.2 

82.4 

83.6 

84.6 

85.4 

86.2 

86.8 

87.4 

87.9 

88.3 

88.6 

88.9 

89.2 

893 

89.8 

90.0 

90J2 

90.4 

90.6 

90.8 

91.0 

91.0 

(Continued) 
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Table 15 (Continued) 
European 1991 Analog iC Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Sum 

(%) 

36 - NA 

18 - NA 

LSI Logic 

Precision Monolithics 

North American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 

NA = Not Applicable 
Source: Dataquest Qvly 1992 Estimates) 

2 

29 

159 

7 

0 

13 

2,326 

1,020 

116 

1,175 

15 

-

-

188 

4 

7 

13 

2,362 

985 

124 

1,236 

17 

NA 

NA 

18.2 

-42.9 

NA 

0.0 

1.5 

-3.4 

6.9 

5.2 

13.3 

NA 

NA 

2,338 

2,342 

2,349 

2,362 

NA 

NA 

8.0 

0.2 

0.3 

0.6 

100.0 

41.7 

5.2 

52.3 

0.7 

NA 

NA 

99.0 

99.2 

99.4 

100.0 

SCEU-SVC-DP-9209 ©1992 Dataquest Europe Limited July 31,1992 
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Table 17 
European 1991 Optoelectronic Semiconductor Market Share Rankings 
(Millions of Dollars) 

1990 
Rank 

1991 
Rank 

Change 
in Rank Ranked Companies 

1990 
Sales 
($M) 

1991 
Sales 
($M) 

1990-91 
Annual 
Growth 

(%) 

1991 
Cum. 
Sum 
($M) 

1991 
Market 

Share 
(%) 

1991 
Cum. 
Siun 

(%) 

1 

2 

3 

4 

5 

6 

9 

7 

14 

8 

11 

10 

12 

12 

14 

14 

14 

18 

19 

-

-

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

11 

13 

13 

15 

16 

17 

17 

19 

19 

19 

19 

0 

o 
0 

0 

o 
0 

2 

-1 

5 

-2 

0 

-1 

-1 

-1 

-1 

-2 

-3 

1 

0 

NA 

NA 

0 

Siemens 

Telefunken Electronic 

Hewlett-Packard 

Toshiba 

Philips Semiconductors 

Honeywell 

AT&T 

IMS 

Sharp 

Texas Instruments 

ABB-HAFO 

Matsushita 

Fujitsu 

NEC 

Hitachi 

Motorola 

Harris 

Sanyo 

Mitsubishi 

Oki 

Rohm Electonics 

Zetex 

North American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North .American 

Total Japanese 

Total European 

Total Rest of World 

90 

68 

49 

27 

26 

20 

8 

14 

4 

10 

6 

7 

5 

5 

4 

4 

4 

2 

1 

-

-

1 

42 

0 

0 

8 

405 

137 

55 

205 

8 

136 

65 

61 

30 

29 

20 

17 

15 

13 

11 

7 

7 

6 

6 

5 

4 

3 

3 

1 

1 

1 

1 

28 

0 

7 

8 

485 

144 

73 

260 

8 

51.1 

-4.4 

24.5 

11.1 

11.5 

o.o 
112.5 

7.1 

225.0 

lO.O 

16.7 

o.o 
20.0 

20.0 

25.0 

o.o 
-25.0 

50.0 

O.o 
NA 

NA 

o.o 

-33.3 

NA 

NA 

o.o 

19.8 

5.1 

32.7 

26.8 

O.o 

136 

201 

262 

292 

321 

341 

358 

373 

386 

397 

404 

411 

417 

423 

428 

432 

435 

438 

439 

440 

441 

442 

470 

470 

477 

485 

28.0 

13.4 

12.6 

6.2^ 

6.0 

4.1 

3.5 

3.1 

2.7 

2.3 

1.4 

1.4 

1.2 

1.2 

l.O 

0.8 

0.6 

0.6 

0.2 

0.2 

0.2 

0.2 

5.8 

o.o 
1.4 

1.6 

lOO.O 

29.7 

15.1 

53.6 

1.6 

28.0 

41.4 

54.0 

60.2 

66.2 

70.3 

73.8 

76.9 

79.6 

81.9 

83.3 

84.7 

85.9 

87.1 

88.1 

88.9 

89.5 

90.1 

90.3 

90.5 

90.7 

90.9 

96.9 

96.9 

98.4 

lOO.O 

NA = Not Applicable 
Source: Dataquest (July 1992 Estimates) 
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In Future Issues 

Along with our regvilar features, "Evuropean 
Pricing Update" and "State of the Industry," 
forthcoming issues of Dataquest Perspective will 
report on: 

• RISC in Europe 

• Semiconductor supplier of the year 

For More Information. . . 
Topics in this issue Mike Glennon (+44) 895 835050 
1992 Dataquest conferences Conferences (-(-44) 895 835050 
Subscriptions and other publications UK (-I-44) 895 835050 

France (-fSS) 1 48 97 31 00 
Germany (-1-49) 89 93 09 090 

Request by Fax Fax (-1-44) 895 835260/1 

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 compaiues reported on and analyzed by Dataquest may be clients of this and/or other I>ataquest services. This information is not furnished in 
connection 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 time to time, have a long or short position in the securities mentioned and may sell or buy 
such securities. 

July 31,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9209 
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In This issue... 

Pricing Analysis 

European Pricing Update 
The memory reference prices are now released, 
and these have been revised downward. The Euro
pean Commission has granted a tariff preference 
arrangement to South Korea for certain products, 
reducing the duty payable on semiconductors, 
within certain guidelines. This should impact 
South ICorean suppliers' prices. The summer slow-
down is starting to affect business in Europe, with 
volumes weakening. 
By Byron Harding and Mike Glennon Page 1 

Market Analysis 

state of tite Industry 
The SIA European book-to-bill ratio for May was 
1.02, falling slightly from April's revised 1.03. The 
12-month moving-average growth is showing ten
tative signs of Stabilizing, with booking growth 
lifting for the first time in 12 monttis. While this 
gives some optinusm for the rest of the year, cau
tion should be exercised before the party begins, as 
this is based on preliminary data, which is notori
ously unstable. It should be two to three months 
before the celebratory wine flows, as by then the 
upturn should be more certain, with three months 
of positive data. 

By Mike Glennon Page 4 

Conferences and Exhibitions 

Dataquesti Eleventh Biropean Semiconductor Industry 
Conference 
Dataquesf s eleventh annual European semiconduc-
tor conference took place in June at Jvrys Hotel, 
Dublin, Ireland. Two previous Dataquest Perspec
tives covered the speeches made by Dataquest 
analysts, and this article simimarizes the speeches 
made by Dataquesf s invited speakers. Topics 
covered range from protecting Europe's semicon
ductor indiistry, to an overview of fuzzy logic. 
By Jim Eastlake Page 9 

Pricing Analysis 

European Primg Update 

Industry Events 
The European Commission has granted a tariff 
preference arrangement to South Korea on 
imports of certain products. This means there is 
no import duty payable on semiconductors (up 
to an annual ceiling of aroiind $7 million at cur-
rent exchange rates), and memory modules (for 
which there is no ceiling). This arrangement is 
part of the EC's generalized tariff pr^erences for 
1992 in respect of certain products originating in 
developing coxmtrles. The arrangement with 
South Korea was suspended between 1987 and 
1991, while a mutually acceptable understanding 
was reached on the protection of EC intellectual 
property rights. EC Council Regulation 282/92, 
dated February 3, 1992 ruled that such an 
tmderstanding had been reached, and that the 
tariff preference arrangement was reinstated 
with South Korea on Janiiaiy 1 this year Tliis 
arrangement has an impact on the prices of 
SIMMs originating from South Korea, and Data-
quest recommends buyers to consider this. In 
addition, Singapore has had a long-standing tar
iff preference arrangennent with the EC, and 
imports of SIMMs from this cotmtry are rising. 

Table 1 shows European semiconductor booking 
trends for orders of 1,000, 10,000 and 25,000 
units or more. 

Standard Logic 
There are no significant changes in standard 
logic prices, and lead times are lengthening. This 
is relieving pressure on prices. 

Analog 
The mono operational amplifier arena in Europe 
is fairly stable, with no price changes. 

DataQuest 
soonipanyof 
•nicDun&BijihlHxlCunHJiJUuii 

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

File inside the Datacfuest Perspective binder labeled 
Semiconductors Europe 

®1992 Dataquest Europe Umlted, Reproduction Prohibited 0011967 
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Microcomponents 
Business is good, but the sunnmer slowdown is 
beginning to appear. There is a large supply of 
386SX-16 products, as many users switch to the 
SX-25, and the spot price for the SX-16 has 
fallen below $40 in some cases. The Intel-AMD 
microcode case, which has just been found in 
Intel's fevor, should delay tiie introduction of 
AMD's 486, and therefore reduce downward 
pressure on Intel's prices for the product. 

Memory 
DRAM 
Prices for 256K remain flat in contract volume. 
End users are typically from the industrial 
segment, where design cycles are long, and 
production runs are small. Prices cannot 
realistically go any lower, except on the spot 
market, where some very low prices have 
been seen. In IM DRAM, prices have stabil
ized in contract volumes as weU. like the 
256K part, spot market and distribution prices 
seem to have fallen below contract prices. This 
is normal in times of oversupply. 

The 4M DRAM price has dropped a little 
again, with some good prices available on the 
spot ntarket. Demand is particularly grovraig 
for wide organized versions. The 16M DRAM 
is still in its infancy in terms of demand. The 
cuirent price is about $140, although new 
reference prices indicate it can fall to about 
$120 during the third quarter of 1992, which 
is roughly 10 times the 4M price. Siemens and 
IBM will be releasing commercial samples in 
October. These will actually be 18M parts (in 
IMxlB and 2Mx9 configurations) because of 
IBM's internal requirements for parity check 
on chip. Siemens wiU later release true 16M 
versions, with a consequential reduction in 
chip area. 

The lMx9 DRAM SIMM is continviing to fell 
in price, belov r̂ other world markets. In fact it 
is believed that South Korean vendors have 
substantial stock to ship. In addition, there are 
no import duties on SIMMs from South Korea. 
Likewise, no duties are payable on SIMMs 
imported to the EC from Singapore. 

The average contract price per Mbit is as fol
lows: 256K = $6.30; IM = $3.20; 4M = $2.88; 
1MX9 = $3.00; 16M = $8.75. 

EPROM 
European prices for UV EPROM are very 
attractive, and erosion continues at most densi
ties. E\irope has some of the most competitive 
prices in the world, except in South Korea. In 
both of these markets, it is imderstood the 
European and US suppliers are fighting for 
market share. Profit margins are beUeved to be 
very low, and this level of competition cazmot 
be sustained for long. Intel has already with-
dravm from lower-density EPROM, and others 
are sure to follow. 

The average contract price per Mbit is as fol
lows: IM = $2.85; 2M = $Z10; 4M = $2.65. 

SRAM 
Prices for 64K slow SRAM are flat in Eiirope. 
The main source of supply is now South 
Korea. Supply and demand are both declining. 
In 256K slow SRAM, prices have slightiy 
eroded again. Some manufacturers vviU be per
forming die shrinks at the end of the year, so 
prices may drop again in the first quarter of 
1993. In late summer watch out for heavy 
demand from games machine manufecturers 
such as Nintendo, rrhis could extend lead 
times in Eiuope. 

Prices of IM parts have also slighly eroded, 
and are still the lowest in the world. Some 
users are asking still lower prices. Duty sus
pension on all speeds of IM SRAM continues. 
This may be changed at the end of the year, 
when local supply of certain speeds become 
available. 

The average contract price per Mbit is as fol
lows: 64K = $25.00; 256K = $13.00; IM = 
$9.25. 

Current Exchange Rates 
1 u s dollar = 

0.540 UK pounds 
1.577 deutsche marks 
5.315 French francs 
0.769 ECU 

By Byron Harding 
Mike Glennon 

July 3 ,1992 ©1992 Dataquest Europe Umited SCEU-SVC-DP-9208 
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Table 1 
European Semiconductor Pricing July 1992 
All Prices in US Dollars (including import duty where relevant) 

Device Family 
Mean IK Mean lOK 25K+ Confaract Lead Tune 

Product Package Price Price Price in Weeks 

Standard Logic 

FastTTL 

Standard Logic 

Advanced CMOS 

Analog 

Micnxx>m.ponents 

Memory 

DRAM 

UVEPROM 

SRAM 

74F00 

74F74 

74F138 

74F244 

74AC00 

74AC74 

74AC138 

74AC244 

741 Op . Amp. 

CODEC/Filter 1 

CODEC/Filter 2 

80386SX-16 

80386DX-25 

80286-16 

68020-16 

R3000-25 

256K-8 (256KX1) 

lM-8 (IMxl) 

lM-8 (256KX4) 

4M-8 (4Mxl) 

9M-8 (lMx9) 

lM-7 (IMxl) 

lM-6 (IMxl) 

4M-7 (4Mxl) 

4M-6 (4Mxl) 

16M-8 (4Mx4) 

lM-17 (128KX8) 

2M-17 (256Kx8) 

4M-17 (512Kx8) 

64K-85 (8Kx8) 

256K-85 (32Kx8) 

lM-85 (128Kx8) 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIF 

PDIP 

T092 
1 

2 

PQFP 

CPGA 

PLCC 

PQFP 

CPGA 

PDIP 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

CDIP 

CDIP 

CDIP 

PDIP 

PDIP 

PDIP 

0.12 

0.14 

0.18 

0.25 

0.19 

0.24 

0.35 

0.43 

0.17 

2.90 

5.75 

47.00 

101.00 

11.70 

31.00 

135.00 

1.75 

3.40 

3.40 

12.00 

28.50 

3.40 

3.54 

12.00 

12.70 

140.00 

330 

6.30 

15.00 

2.00 

3.60 

10.50 

0.10 

0.13 

0.17 

0.24 

0.17 

0.21 

0.30 

037 

0.12 
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Market Analysis 

State of the Industry 
The WSTS flash thiee-m.onth average book-to-bill 
ratio for May was 1.02, a decrease from April's 
restated 1.03. Figure 1 shows the book-to-biLL 
ratio for the past 12 months, and the booldngs 
and billings. Three-month average orders booked 
totalled $923.1 miUion, a 1.3 percent dedine on 
April. Three-month average orders billed totalled 
$907.9 million, a 0.2 percent decline on the 
previous month. April's previous low billings 
have been restated upwards by 2.2 percent to 
tiie new value, resulting in an increase in the 
book-to-biU ratio for the month from 1.02 to 
1.03. WSTS's estimate for the actual month's biU-
ings in May was $863.8 million, a 1.7 percent 
increase from April's restated estimate of 
$849.3 million. 

May is normally a quiet month for bookings and 
billings, and the slowdown is beginning to 
appear as Europe winds down for the summer. 
The slight dip in three-month average bookings 
and bilhngs is therefore to be expected. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly billing and three-month average 
booldng figures for Europe. The model calailates 
trend and seasonal variations, and uses these, 
together with monthly weighting fectors, to fore-
cast future bfiling and three-month average 
booldng figures. These figures represent an 
"average" year. When the actual figures are 
compared with the forecast figures, an early 
indication of whether the year will be above or 
below average can be seen. The forecast and 
actual figures are compared, and this ratio is 
averaged over 12 months to show underl5dng 
trends. 

Figures 2, 3 and 4 show the forecast and actual 
three-month average bookings, actual monthly 
billings, and book-to-bill ratio from the Data-
quest forecast model. 

The billing data for April has been restated, as 
was hinted in last month's report, and this has 
improved the picture marginally. However, the 
booldng and billing data is still running well 
below tiie model, while the book-to-bUl indicator 
is only slightly below that indicated by the 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three Month Average) 
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Figure 2 
European Total Three-IVIonth Average Bookings 

1,200.0 

1,000.0 

800.0 

Revenue (Millions of Dollars) Accuracy 

600.0 

400.0 

200.0 

M i I I 1 i ' 
D J F M A M J J A S O N D J F I M A M J J A S O N D 

l90l 91 I 92 I 

Note: Last two months axe prdiminaiy. 
Source: WSTS, SIA, Dataquest (fuly 1992) 

Figure 3 
European Total Semiconductor Actual Monthly Billings 
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Figure 4 
US and European Total Semiconductor 12-l\Aonth Average Growth 
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model This shows the book-to-bill indicator is 
not a fair measvire of the health of the market, 
as both bookings and billings are weak in xuu-
son. The gap Tsetween the forecast data and the 
actual data is not getting any bigger, though, 
indicating the bottom of the trough may have 
been readied. The biUing data stO has some 
momentum, as the bool^ig data is only just 
showing signs of improvement, and thus there 
should be a small delay before real signs of 
improvement in billings appear in the data. 

The most positive indicator for the month is the 
12-month moving average growrth, as shown in 
Figure 5. The adjustments made to last month's 
data, and the inclusion of this month's data, 
show an upturn in booking growth. This is 
likely to be the turning point, but caution 
should be exercised as this is only prelinninaiy 
data. The upturn in booking growth will stall 
the decline in billing growth, indicating that 
growth for the year will be at least 4 percent 

Dataquest Perspective 
.An analysis of the product detail for the first 
quarter of 1992 indicates where the low growth 
occurs, and which products are supporting the 
meagre growth apparent in Europe. Figure 5 
shows the growth for the first quarter, when 

compared with the same quarter the previous 
year. From this it is apparent that memory and 
nucrocomponent are showing significant growth, 
and the greatest shortfalls are occurring in ana
log, and digital bipolar. 

It is perhaps surprising therefore to see signifi
cant price pressure on memory products, with 
revenue growth for memory so high. The pres
sure is related to the oversupply of products, 
and the decline in selling prices has been more 
than compensated for by tiie growth in unit 
shipments. This has resulted in the significant 
revenue growth. When the forecast model is 
examined, though, the memory market is still 
below that forecast by the model. This is related 
to the two previous years, when the memory 
market showed very little grov^rth. The forecast 
model indicates a growth of 12 percent over 
1991's forecast figure, but this translates to a 
growth of 27 percent over 1991's actual figure 
because of this poor performance. Demand for 
memories comes mainly hora. PCs, and PC 
manufacture is g rov^g at a reasonable rate 
across Europe, hence the high growth. A signifi
cant proportion of memory sales is in the form 
of memory modules, as many users upgrade 
their PCs to run memory-Lntensive applications 
such as Windows. 
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Figure 5 
European Product Growth 
Rrst Quarter 1992 over First Quarter 1991 
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Microcomponent is showing a much lower 
growth than memory; this is because of the high 
growth in microcomponents which occurred in 
file previous year. Demand is stUl significant for 
microprocessors. Microprocessor sales in 1991 
showed a phenomenal 42 percent growth in the 
first quarter of tliat year when compared with 
the first quarter of 1990. The lower growth in 
1992 is rdated to this significant growth in 
1991's first quarter. This high growth is also a 
reflection of the state of the PC manufacturing 
market, and is not as high as the growth in 
memory because for memory, the reverse 
occurred: the memory market in the first quarter 
of 1991 actually declined by 6 percent when 
compared with the first quarter of 1990. In Utese 
two cases the growth is tiierefore very deceptive. 
The actual data for microcomponents is in fact 
ahead of the forecast model, indicating a consis-
tent healthy growth to the market 

This high growth in microprocessors reflects the 
good health of the EOF sector of the market, but 
die consxuner segment is not as healthy. The 
microcontToller market is showing sigriificantly 
lower growth, at only 1.5 percent for the first 
quarter. The main use of microcontrollers, espe
cially 4- and 8-bit controllers, is in consumer 

products. This market is not performing as well 
as the EDP market, and is pilling down the 
total possible growth for microcomponents. The 
low growth in microcontrollers is significant, as 
it represents over 40 percent of the total 
micFOcomponent market in Europe. 

The logic market is performing less well, closer 
to the market average. This is in tune with the 
spread of logic applications, which is fairly even 
over aU application areas. The logic market is 
therefore representative of the market as a 
whole. The market is also imderperforming, 
when compared to the forecast modeL As 
Figure 5 shows, the actual data for the first 
quarter is only 95 percent of the forecast modeL 

Moving to the other end of the product spec
trum, ^ e bipolar digital market is showing the 
lowest grovrth (or biggest decline). This is not 
entirely tmexpected, as bipolar products are 
finding the high-performance niche into which 
they fit gradually reducing in size. However, 
much bipolar logic product appears in FG appli
cations, so Has market should be declining less 
than would normally be expected, as the PC 
market is showing reasonable grov^fh. Tliis is in 
fact confirmed by the comparison of the actual 
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data with the forecast model, and the bipolar 
digital market is outperforming the model, albeit 
only just 

Analog products appear heavily in consumer 
applications, and tiie weakness of the consumer 
nnarket shows in the analog market's perfor-
mance. Although the decline in this market is 
not as great as digital bipolar, the forecast model 
indicates the market should be growing, rather 
than declining. At only 88 percent of the forecast 
model, the analog market is the worst performer 
for the first quarter of 1992. The analog market 
has in fact performed poorly for the past year, 
and this quarter's performance is only a con
tinuation of this trend. 

The UK market is heavily biased towards EDP 
and consiuner, as many of the manufacturers in 
this region are Japanese- and North American-
owned equipment manufacturers. The region is 
ttierefore torn between the two extremes of the 
market: those semiconductor suppliers who are 
delivering EDF-related products vviU be enj03nng 
at least some growth in their revenue; whereas 
those who are supplying consumer-related 
products wiU be less healthy. 

In Germany the decline in consumer spending is 
also affecting semiconductor sales, and many 
consumer equipment manufacturers are sigidfi-
cantly reducing their semiconductor spend. 
There are high levels of inventory for most con-
sumer equipment, and this inventory must be 
worked off before consumer electronics sales can 
return to their previous levels. However, the 
telecoms and industrial markets in Gennany are 
healthy, and ate supporting some of the sup-
pliers in the region. The larger industrialized 
companies ate therefore suffering less than the 
constimer-oriented ones. 

In the Nordic countries the market is more 
telecoms- and EDP-based, with Ericsson, Nokia 
and ICL the major consumers of semiconductors. 
IDelays in the approval of GSM phones have put 
back the volume take-up of the system, but self-
certification of the phones for many of the final 
tests has overcome these delays, and the GSM 
handsets are beginning to appear in the shops. 
Take-up is most likely to occur in Germany first, 
as the network there is reaching capacity limits. 

In France the transfer of equipment manufacture 
overseas continues, and Italy is threatening to 
follow the same route. Olivetti has publicly 
stated that labor costs are much cheaper in Sin
gapore, and the company is likely to transfer 
production overseas. However, this could be 
political posturing in an effort to get support 
from the government. 

In general then, the market is weak in consiimer, 
and strong in telecoms and PC appUcations. This 
is reflected in tlie strength of memories and 
microcomponents, and the poor first-quarter per
formance of analog, discrete and optoelectronic 
products. The outlook for the short term is that 
this will continue, with some consumer lecoveiy 
beginning to appear towards the end of the year. 
There are already signs of an intprovement, but 
the summer slowdown will shortly be upon us, 
and this will mask any continued improvement. 

By Mike Glennon 
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Conferences and Exhibitions 

Datsuiuest's Eleventh European Semi
conductor Industry Conference 
Dataquesf s eleventh anmial European semicon
ductor conference took place between June 3 and 
5 at the Juiys Hotel, Dt^lin, Ireland. It was 
chaired by Bipiti Parmar, Director of the Euro
pean Semiconductors Group. In two earlier Con
ference Special issues of Dataquest Perspective we 
covered tiie speeches given by Dataquest 
analysts at the conference. In this article, we 
give synopses of the speeches of Dataquesf s 
invited speakers from the industry. 

Welcome to Ireland 
Michael Ahem 
Minister for Science and Technology 
Irish Government 

Intel's choice of Ireland for its semiconductor 
plant marl£s the coming of age of the technologi
cal infrastructure of Ireland. Ireland is more than 
a place just for assembly; the Republic's support 
infrastructure now includes suppliers of gases, 
chemicals and quartzwaie. This is a result of 
a consistent policy of support from the 
government. 

Labor costs eare among the lowest in Europe 
with pay rises averaging 3.5 percent this year— 
agreed between government, employers and 
unions—and inflation is only 3.5 percent this 
year. Ireland is top of the league for return on 
US capital for manufacturing in Europe with a 
rate of 24.1 percent, which is four times the EC 
average of 6.6 percent. 

Investing in Electronics 
Dan Flinter 
Executive Director 
Industrial Development Authority of Ireland (IDA) 

World electronics output was worth $750 billion 
in 1990 and is set to rise 40 percent to $998 bil
lion by 1995. The IDA'S aim is to fodhtate eco
nomic growth and job creation, and means to 
achieve that by encouraging inward investment. 
Just 20 years ago electronics accotmted for less 
than 2 percent of the industrial work force and 
generated 6 percent of industrial exports. Now 
200 companies employ almost 10 percent of the 
industrial work force and account for almost 
30 percent of industrial exports. 

The IDA looks to find competitive advantage for 
Ireland as an inward investment target and was 
the first country to provide fiscal incentives. A 
current incentive is the large number of people 
in education—1 million out of a total population 
of 3.5 million—and considerable improvements 
in the tertiary education system. The result has 
been to enhance Ireland's attractiveness as a 
place for value-added activities such as product 
design, technical market support and software 
development Ireland's maximum rate of cor
porate tax is 10 percent, guaranteed until the 
year 2010. 

Semiconductor Distribution in the '90s 
Gary Kibblewhite 
Managing Director 
Europartners 

Distribution is becortung more important, today 
serving 30 percent of component demand by 
value, and 98 percent by number of customers. 
It also is changing as mainland European and 
US companies become more acquisitive. Distri
butors are having to decide whether to central
ize or decentralize. They are not as prepared for 
the single European market in 1993 as the 
manufacturers, particularly in the adoption of 
electronic trading techniques. Financial 
measurements—^es growth, profits growth, 
margins, and return on capital employed—^vary 
widely between major players. 

There is a trend to polarization between cata
logue players such as FameU, RS, ESD and 
Newark, which are more profitable than the 
industry norm; and broadliners such as Avnet, 
Arrow, Lex and Tekelec, which are less profit
able. The rise in acquistion activity is a trend 
that will continue for at least the next two years 
as the single market gets going. The single mar
ket will make service aspects key, such as cross-
border dealing, kitting, programming, and ship 
and debit Why the Japanese distributors, which 
are very mainly ovmed by the major manufac
turers, have not made acquisitions in Europe is 
a mjreteiy. 

PC Cards 
John Reinter 
Chairman and President, PC Memory Card 
International Association 
Vice President Marketing, SunDisk Corporation 

The FCMQA has 200 member companies, but 
Eiurope is "under-represented." Originally 
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regarded as just for memory, a PC card nowa
days can hold the storage capacity of a hard 
disk or it can include a modem, a fax modem or 
a wireless LAN. 

Solid state storage allows computers to be built 
which can perform "a whole day's work without 
a recharge, sometimes a whole month's," which 
is one reason why a third of all computers sold 
in 1995 will be mobile. Application-spedfic com
puters will be a growing market, for example as 
test equipment with calfl)ration done by 
PCMCfiA cards. Pen computing vviU be a big 
area for PC cards and "virtually all" pen-based 
computers have PCMCIA slots. 

Flash Memory Revolutionizes Portable 
Computing 
Anthony G. Barre 
Director of Strategic Planning, Memory Components 

Group 
Intel Corporation 

Why has mobile computing not taken off? For 
two reasons: first, it takes so much longer to 
extract information from a computer than from a 
diary; and second, hard disks can get shaken up 
and lose data. Flash memory is the ideal mem
ory for mobile computers. It has a ceU 30 per
cent smaller than DRAM and one which is more 
scalable because it does not use capacitors which 
are not easily scalable without losing capacity to 
store a charge. Compared with hard disk, flash 
is 100 times more shock-resistant, 10 times more 
reliable, 7 times faster and uses 5 percent of the 
power. 

B3rte-for-byte cross-over in price between flash 
and small form-fector hard disk is expected by 
the year 2000. Flash wiU be used in mobile com
puters: for storing the operating S3rstem and 
commtmications media; for removable media in 
the form of cards; as a hard disk; for updatable 
BIOS; for embedded firmware in ceUtilar phones 
and wirelesss pagers. A imit mobile computer 
market 20 million strong is expected in 1995, 
with each unit using 20MB to 40MB of flash; 
20MB on a card is now available at $30 per 
Mbyte; and 40MB cards vviU be available in 1995 
at a price of $10 per Mbyte. 

Fuzzy Logic 
Professor A.J. van der "Wal 
Manager, European Technical Centre 
Omron Electronics Europe BV 

Fuzzy logic is a means of modelling qualitative, 
as opposed to quantitative, information in 
response to the difficidty of modelling reality as 
observed by Heisenberg: "Uncertainty is inher
ent to physical observations,*" and Albert Ein
stein: "So far as the laws of mathematics refer to 
reality they are not certain. And so fer as tiiey 
are certain, they do not refer to reality." So fiizzy 
logic tries to model human logic. 

Normal computer logic requires precise logic 
which means it is unsuitable for modelling the 
"grey scales" of human logic. Normal computer 
logic has two values, true and false, whereas 
fuzzy logic deals with many more than two 
values (a multiple input domain), for example 
lingtustic variables, skfil levels of users and 
other real-life variables. 

Fuzzy logic is an important technology in all 
control apphcations and as an enabling tech
nology for expert systertis where inferendng and 
heuristic knowledge rules need to be imple
mented. Fuzzy logic can be implemented in 
hardware and software. Omron produces a 
range of processors optimized for fuzzy logic, 
but fuzzy logic can be implemented on standard 
processors such as the x86 family. Omron sees a 
¥100 billion market for fuzzy logic in 1994 rising 
to ¥300 billion in 1997. Fuzzy logic is very 
popiolar in Japan, it can be found virtually 
everywhere—^including cars, vacuum cleaners, 
rice cookers and, for instance, for reducing jitter 
in camcorders. 

Is Standard Logic Dead? 
Glenn Louch 
Director, Standard Products Division 
National Semiconductor Europe 

1967 to 1988 were the "glory years" for standard 
CMOS logic, with fast growth to reach a market 
peak in Europe in 1988. However, only this year, 
for the first time, vnU standard CMOS logic 
overtake standard bipolar logic in market size in 
Europe—12 years after CMC^ logic was first 
introduced. Why are people still using standard 
CMOS logic? Because fhey are used to it, 
because it cuts time to market compared with 
ASICs, because there is no risk attached, because 
it is easy to use, and because it is multisourced. 
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Significant developments are taking place in 
reducing voltages and power consumption, in 
bringing down costs, in developing ivide bus 
products and in producing ruggedized products 
to cope with EC regulations on EMC which are 
scheduled for 1996. Furthermore, National Semi-
conductor and Texas Instruments (TI) have done 
a lot of work on redudng ground bounce. 
Though Dataquest figures predict a flat market 
for standard CMOS logic between now and 
1996, National and TI exjject an "assured 
demand" for ACT and FCT products jind a 
healthy growrth for CMOS logic as a whole in 
the next four years, although as a share of the 
semiconductor total available market it vdll 
decline. 

Future Trends in General-Purpose Logic 
Peter Dennstedt 
Manager, European General-Purpose Logic 
Texas Instruments Europe 

There v̂ dll be a continuous future demand for 
advanced general-purpose bus drivers. With sys
tems running faster and faster, bus drivers are 
lTecoming a more important element with 
impedances down to 10 ohm. Vfiih 80 percent of 
microprocessor shipments coining from 16- and 
32-bit devices, there is a need for wider bus 
internee circuits in new packages such as 100-
and 120-pin shrink quad flat packs; 18- and 
36-bit universal bus transceivers are available in 
advanced BiCMOS. TI has 30 bus driver 
products that incorporate testability, and 3.3V 
devices "are coming." All these developments, 
which are driven by the needs of the computer 
market wiU open up new applications for stan
dard logic. So, even though flie overall standard 
logic market will not grow because of the use of 
ASIC, there will be growth in the newer product 
families such as: advanced CMOS logic (ACL), 
BiCMOS technology (BCT), advanced BiCMOS 
technology (ABT) and low-voltage technology 
(LVT). Altiiough vendors of standard logic vdll 
drop out "we tiiink TI wiU be the last one." 

PANEL SESSION 2: 
Semiconductor Manufacturing in Europe 

Panellists were asked by Dataquest to respond 
to the following five questions: 

• Why do you think manufacturing semicon
ductors in Europe is more expensive than in 
Other parts of the world? 

n Why is it important to maniifacture in Europe 
if it is more costly here? 

• Is it viable to expect a European plant to be 
constructed to supply just local market needs 
or must it supply products for worldwide 
consumption? 

• Do you ttiink there are factors that lead to a 
European plant being more inefficient than 
elsewhere, for example training skills, sup
plies, local government? 

• How do you think govenunent policies affect 
manxifacturing in Europe? Which policies help 
and which hinder? 

Panellists' Position Statements 
Thomas E. Hartmann 
General Manager, Ireland Components Manu
facturing 

Intel Corporation 

Ql: Intel expects that the start-up costs of its 
Irish plant wUl be more expensive initially but 
that it wiU be competitive with Intel's other 
plants when in ftdl production. Construction 
costs are the same as in the United States, 
materials costs axe marginally higher because of 
duty and transport costs; people costs are lower; 
and costs of mantifacturing equipment are 
higher becatise 75 percent of it has to be 
imported and attracts duty of 5 to 7 percent, 
whereas in the United States only 25 percent of 
the riMnufacturing equipment would have to be 
imported. 

Q2: Because customers want products made in 
Ettrope; because Intel as a worldwide supplier 
believes it should supply locally where possible; 
because of the duly advantages; becatise "in the 
long run we do not think it wiU be more costly." 

Q3: Intel does not have every process rmming at 
every location; instead, each factory concentrates 
on just one or two processes. So the Irish plant 
will supply the world. 

Q4: Intel has had the most difficulty with its 
own local government in California, particularly 
in respect of environmental regulations and the 
cost of living. Intel looks for goverrunents 
responsive to responsible manxifocturing compa
nies and to the availability of a local, skilled 
labor force. 
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Q4: Europe is no different to Japan 20 years ago 
[Hartman built TI's first Japanese fab]. Intel has 
had a lot of help from tihe IDA and the 
govenunent. 

George Bennett 
Vice President and General Manager 
MOS Memory and Microprocessor Division (Europe) 
Motorola Ltd 

Manu^ctuiing in Evirope is cost-effective. Mote-
rola has been doing it for 25 years and has 4,500 
European employees engaged in design and 
manufacturing. It v^ould not do that unless it 
was cost-effective. A disadvantage is that the 
semiconductor manufacturing eqviipment indus-
try is dominated by US and Japanese companies, 
many of which do not have global support 
infrastructures. This gives a cost disadvantage. 
Against that should be set Scotland's two big 
advantages: people skills and an engineering 
heritage. Scottish people are "as productive as 
American or Japanese people and I'm sure NEC, 
National and Digital Equipment wovdd agree." 

Cvjstomers want manufocturing close to them to 
provide flexible production volumes and flexible 
response. They want local stocks of globally 
souiced products and they want the local fecility 
to design and build customized products. Part-
nering with major customers is die key. 

Larry Murtagh 
Managing Director 
NEC Semiconductors Ireland Ltd 

Start-up costs of a European wafer fab are 
slightly higher than in Japan. Although the cost 
of land, construction costs, and the cost of ser
vices are lower, eqmpment costs are higha:. 
However, these are offset by benefits from hav
ing Europe-based wafer fabrication, such as 
service and flexibiUty to meet customers' needs, 
shorter cycle times, improved logistics and com-
munication with local customers, and a defusing 
of trade friction by eroding trade and technology 
imbalances. Worldwide engineering and 
manufacturing is a more logical and equitable 
answer to these problems than the medianism 
of the reference price which has distorted 
markets. 

The European manufacturing enviionn:ient is 
good as regards education and training—"The 
people are as good as you'U get anywhere." 

Government policy is supportive with invest-
ment incentives, capital allowances and prefer
ment for local sourdng. But a negative aspect of 
policy is the import duty on semiconductor 
manvifactuiing equipment. This is particularly a 
problem because of the absence of major Euro
pean semiconductor equipment vendors and the 
consequent need to import much of it from the 
United States and Japan. 

Laurent Bosson 
Corporate Vice President, Manufacturing 
SGS-Thomson 

SGS-Thomson diffuses silicon in France, the 
United Kingdom, northern Italy, Sicily, Philadel
phia, Dallas and Singapore. The US cost trend is 
flat and costs are tmder control, but European 
costs are rising and are difficult to stop. The cost 
of employing indirect personnel in Singapore is 
half the Eviropean cost and although the cost of 
direct labor in Singapore has doubled, it is still 
four times cheaper than in Europe. SGS-
Thotnson's experience is that the European cost 
of manufactming is 18 to 25 percent more than 
in Singapore, but it needs to manufacture in 
Europe because the R&D bases are close to 
hand, tihe product groups are in Europe and so 
are the customers. SGS-Thomson's fabs biuld 
products for the worldv^dde market, not local 
needs, and its European fabs are as efficient as 
Asian or US fabs except for the cost of labor, 
cost of money, rates of tax and hours worked. 
Hours worked vary from 2,100 in Asia, to 1,900 
in the United States and to 1,600 in Europe. Hin
dering Eiuopean manufacturing are nonflexible 
social regulations, immobile labor, a lack of 
graduate engineers, high labor cost, and no 
reciprocal support for non-Eiuopean semicon
ductor manufacturing—that is, no government 
help in building a fab in Japan. 

Discussion Session 

Issue of Labor Costs 

Hartman: In Ireland the labor cost is lower than 
in the United States and lower than in New 
Mexico. 

Bennett: Motorola benchmarks the productivity 
of its plants worldwide and Scottish produc
tivity is world-class. 
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Murtagh: European labor costs are not the same 
all over—a German work force costs twice as 
much as an Irish one. 

Bosson: In the United States and the United 
Kingdom it is possible to have 12-hour shifts. 
That is not possible in the rest of Europe. 

Bennett: Motorola believes 12-hoiu: shifts are not 
productive. 

Issue of Graduate Shortages 

Hartman: Intel has found no shortage of gradu-
ate engineers. Ireland is graduating enough 
engineers in the disciplines Intel needs. 

Bennett: The claim of a shortage of gradviates is 
very surprising. Motorola has almost a surfeit of 
graduates and helps that by sponsoring gradu-
ates through tmiversity. Motorola is also hiring 
Eastern European graduates. 

Issue of Cost of Capital 

Bosson: SGS-Thomson can get 18-year loans at 4 
to 5 percent in Singapore because of the local 
connection. In Europe it costs 9 to 12 percent. 

Issue of Import Tariff on Semiconductor 
Equipment 

Bennett, Murtagh and Hartman agreed that 
scrapping this would benefit semiconductor 
maiiLiiacturers in Europe by levelling up the 
overhead cost of setting up plants in all regions 
of the world. Bennett pointed out the difficulty 
of sourdng equipment locally when companies 
need to have unification of processes across a 
number of plants worldwide. 

Future Trends in LCD Markets and 
Technologies 
Isamu Washizuka 
Corporate Director 
Sharp Electronics GmbH 

LCDs have made possible new products such as 
portable PCs. They are the display with the 
highest cost-performance and applications are 
exploding into areas such as LCD projectors, vir-
tual reality and as "electronic writing paper" in 
pen-based computing. New products include: 
32-bit color notebook PCs with 8.4-inch thin-film 

transistor (TFT) displays; multimedia panels 
capable of 260,000 pixels and 16.7 million differ
ent colors (compared with the maximum of 512 
colors last year); waU-hung TVs using 8.6-inch 
TFT panels; widesoreen HDTV with a 16:9 
aspect ratio. 

Sharp expects last year's $Z3 billion market for 
LCDs to rise to $7.8 billion in 1995—a com-
poimd annual growth rate (C AGR) of 36 per
cent—and to $15.6 billion by 2000. Half of 
today's usage is for PCs and some 17 percent for 
amusement purposes. The market for LCD 
peripherals such as backlight, polarizer, glass, 
ICs, and so on will grow from 1991's $1.47 bil
lion to $5.4 billion in 1995, with ICs accotmting 
for 28.6 percent of that figure. The peripherals 
have been much improved in areas such as 
spectral characteristics, chemical and thermal 
stability of the color filter, reduction of power 
consumption, thickness and weight of backlight 
and reductions in the ICs and drive voltages. 

Production throughput is improving, test equip
ment has been improved and the industry K 
moving from batch processing to single-plate 
processing. Integrating multiple processes to 
single-plate production is one problem to be 
solved. Yield on the manufacturing of the 
10-inch panels themselves is now^ in the 80 per
cent region, and the yield of 10-inch panels as 
finished modules is in the 50 percent region. 

Achieving Critical Mass Through Industrial 
Cooperation 
Marcel Hugen 
DG Xm, European Commission 

One of the weaknesses of European industry is 
that the R&D spend lags behind that of Japan 
and the United States. In Europe it repesents 
2.1 percent of GNP, in the United States 2.8 per
cent, and in Japan 3.5 percent. Moreover, the 
growth rates in the R&D spend are 4.6 percent 
in Japan, 4.4 percent in the United States and 
4.1 percent in Europe. In semiconductor R&D in 
1991 Japan spent $6.6 bilHon, the United States 
spent $3.4 billion and Exurope spent $1.2 billion. 
Europe produces 10 percent of the world output 
of semiconductors and uses 19 percent, whereas 
Japan produces 37 percent and uses 48 percent— 
"The EC can't affoid to lose further ground to 
foreign companies." 
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Some European companies are responding well: 
Siemens and IBM are approaching high-volume 
production of 16M DRAMs; and SGS-Thomson 
and Philips are cooperating on R&D. Investment 
in DRAM over the lifetime of a product is 
$2 billion for 4M, $4 billion for 16M and $7 bil
lion for 64M—"These investments cannot be car-
lied by any one company." But such investments 
have big effects on other companies, giving 
them early access to the latest technologies. 

Due to shorter product hfe-cydes it is essential 
to be the first to exploit innovation. The EC has 
decided to increase resources for precompetitive 
R&D on semiconductors from 2.6 percent of the 
EC R&D budget to 3.8 percent in 1992 and it 
will be necessary to increase it to 5 percent 
meaning $2.4 billion will be spent in 1992 and 
$4.2 billion in 1997. The EC has selected fotar 
priority areas for research: semiconductors, 
LCDs, software, and high-performance comput-
ing. It will focus R&D spending on contunerdal 
targets. 

Horizontal Integration in Europe 
Guy Dumas 
Matra-MHS Honorary President 
Representative of the Telefunken Electronic Group for 

European Affairs 

Europe lias been losing ground in the electronics 
business for two decades. Although semiconduc-
tors are the lcey to the industry, Eiuopean com
panies now have oidy 10 percent of tiie world 
market. The costs of stajdng in the semiconduc-
tor race are so high proportionate to the sales of 
European semiconductor companies that they 
have to cooperate or disappear. Cooperation 
should be both on the horizontal model, for 
example precompetitive R&D collaboration, and 
on the vertical model, such as Japan's vertically 
integrated electronics industry. 

Europe's JESSI program has devised a model for 
precompetitive R&D which organizes clusters of 
related projects with each member project of the 
duster aimed at supporting a flagship project, 
that is 0.5 pxn CMOS manufacturing. An indus-
trial example of both horizontal and vertical 
integration is the amalgamation of the semicon-
ductor interests of Deutsche Aerospace, Dairnler-
Benz and AEG Telefunken, which links six semi
conductor companies: Siliconix, Telefunken, 
Dialog, AEG EZIS, Matra-MHS and EurosiL The 
working name for the amalgamated group is 

MEG (Mikrodelctronjk GmbH) but this is not the 
final name. It wfil be legally incorporated later 
this year and its initial revenue will be some 
$1 billion. It will be a "fourth force" in Euro
pean semiconductors. 

Riding the Second Wave in Europe 
Hans Geyer 
Director and General Manager 
Intel, Europe 

Europe is becoming the world's largest PC mar
ket Already it is the highest by value because 
European prices are higher thain in the United 
States. In imit terms it is currently 10 percent 
less than the United States but in 1993—or by 
the latest 1994— t̂he European PC market v*rUl be 
larger than the US market in tmit terms, led by 
Germany and the United Kingdom. There is a 
shift from the 386 to the 486 and by the second 
quarter of 1992 Intel will be shipping 80 percent 
486s and 20 percent 386s. The reason for 
upgrading is the software driving the market 
that reqvures new microprocessors to make the 
software run faster. Next-generation microproces
sors from Intel, the P5, will be in the 100-Mips 
league. 

With European sourcing from Intd's Irish feb, 
European PC makers who buy in populated 
boards from the Far East on which they pay a 
4.8 percent tariff wiU be better off putting in the 
CPU in Europe, which will save paying ttie tariff 
on the CPU, amounting to $15 on a $300 CPU. 
Intel's Irish fab is the biggest building in Ire
land, the largest commeidal investment ever 
made in Ireland and the largest feb ever binlt by 
Intd. 

How to Safeguard Europe's Technological 
Future 
Heinz Hagmeister 
Chairman and CEO 
Philips Semiconductors International BV 

Europe's high-technology future is endangered. 
By 2000, dectronics will be Europe's largest 
indvistry representing 8 percent of the total 
industrial activity in Europe. Electronics is the 
cornerstone of an indxistrial sodety guaranteeing 
Europe's political and economic soverdgnty, Imt 
Europe has a large and growing defidt in dec
tronics trade, some $34 billion in 1989, and 
expected to rise to $51 biUion in 1995. That is 
Europe's problem. In the produd challenges of 
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the '90s—^high-performance TV, telecoiranunica-
tions, mtiltiinedia computing and automotive— 
semiconductors will be the driving force. But 
wafer fab costs are rising from $400 million for 
0.8 (jm manufacturing, to $600 miUion for 
0.5 pm to $900 million for 0.35 nm. 

One need is for horizontal cooperatioii, not 
mergers, but the joining of forces Ulce that 
between Philips and SGS-Thomson in process 
development. Another need is for independence 
in one or two of the big clusters in semiconduc
tor manufacturing equipment, or Europe will 
become dependent. Actions on the electronics 
industry level shotild be: creation of standards; 
the creation of European centers of competence; 
developing user-friendliness and software com-
petence; and the formation of vertical lisk-
sharing partnerships. At government level there 
should be faster reactions to industry needs; 
technology-push program such as R&D; market-
pull program such as the French Minitel; and 
other in&astructure programs stich as a world
wide personal communications system where 
goverrunent drive is needed to create markets. 
Other areas for government action should be 
skills training and education, and the main
tenance of free, fair trade through antidumping 
policies to promote sustainable coexistence witii 
Japan. 

By Jim Eastlake 

In Future Issues 
Along vrith our regular features, "European 
Pricing Update" and "State of Industry," the 
next issue of Dataquest Perspective will report on: 

• 1991 market share 

• Kve-year forecast 
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In This Issue... 

End-User Analysis 

End-User Strategic Trends 
This Dataquest Perspective is the second part of two 
special reports on Dataquesf s eleventh annual 
semiconductor conference held on June 3 to 5 at 
the Juiys Hotel, Dublin, Ireland. 

This speech is the first of three remaining Data-
quest speeches which are reported in this issue. It 
was given by Bipin Parmar, Group Director of 
European Soniconductors at Dataquest, and Con
ference Chaiiman. In his speech he discusses every 
aspect of end-user trends within the semiconductor 
industry and gives an insight into which strategies 
players should adopt to produce future success. 
By Bipin Parmar Page 1 

Market Analysis 

Personal Communications 
The next speech was given by Dean Eyers, an 
Industry i^maljrst from Dataquesf s European 
Telecommimications Group, specializing in per-
soiuil communications. He discussed this subject in 
relation to semiconductor applications covering: 
implemaitation, pricing, standards and market 
t r^ds . 
By Dean Eyers Page 14 

Videopliones 
Dataquesf s final speech was given by Jeffrey 
Goldberg, Industry Analyst for the European 
Document Management Group, specializing in fac
simile and software related to document manage
ment technology. In his speech he looked at 
videotelephony covering: implementation, demand. 
Standards, key players and Dataquesf s own view 
of the technology. 
By Jeffrey Goldberg Page 26 

These three speeches have been reproduced here 
accompanied by a close representation of their 
slide shows for the benefit of those clients who 
could not attend the conference. 

End-User Analysis 

End-User Strategic Trends 
Bipin Parmar 

In this speech I plan to walk you through some 
of the issues that are affecting your customers 
and haw that will affect you. 

Slide 1—End-User Strategic Trends 

My agenda is to address trends in technology, 
standards, and the impact of confused marketing 
channels. At previovis conferences we have 
emphasized the importance of understanding 
not only the end users of semiconductors, but 
also their customers in order to position for the 
future. 

The electronics industry increasingly represents a 
very large part of many economies. In the 
United States it employs more people tlian the 
automotive and steel industries together. Yet the 
electronics industry has a long way to go before 
it matures fully. There axe, however, segments 
within our total industry which are maturing 
^ t e r than others. 

It wHl be very difficult to present issues and 
trends covering the entire electronics industry in 
such a short speech; therefore, I want to focus 
on the segment which today represents the 
largest market for semiconductors. 

Slide 2—Worldwide Semiconductor 
Consumption 

The EDP or computer sector is the largest con
sumer of semiconductors worldwide. This indvis-
try is going through a very turbulent period. 
Issues facing dus sector are similar to the ones 
that the semiconductor industry is quite used to, 
such as diminishing product life cydes, near 
commodity market conditions with severe open 
competition. The huge inxprovements in 
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price/performance in microprocessor and mem
ory technology is forcing some of the players in 
this industry into a fight for survival. Let me 
expand on this further. 

Slide 3—Worldwide Computer Systems 
This chart shows that starting in 1987, main
frame, midrange and PC fectory revenues were 
on a par at roughly $22 billion. The availability 
of reasonably low-cost semiconductor technology 
has revolutionized the PC industry. The PC 
industry is now^ roughly twice as big as the 
mainframe or the midrange industry. Notice 
how the mainframe revenue rose steadily imtil 
1990 and then suddenly started to nose-dive in 
1991. Please also note how the midrange market 
remains almost flat, even vvith the launch of 
new platforms like the AS/400. There is another 
rising star wliich we will have to start giving 
serious attention to. I am, of cotuse, referring to 
revenue from workstations. 

We forecast that by 1996 workstation revenues 
will be higher than either the mainframe or the 
midrange. So what does this aU mean? When 
you have such a big transformation taking place, 
I believe the winners in this market will be 
different from those of today. In other words, 
your customer base is going to be transformed 
in the coming decade. So who are these top cus
tomers today? 

Dataquesf s estimate of the top 10 semiconductor 
tisers in Europe is as follows: 

1. IBM 

2. Siemens 

3. Philips 

4. Bosch 

5. Alcatel 

6. Olivetti 

7. Grundig 

8. Nokia 

9. Matsushita 

10. Ericsson 

Clients of Dataquesf s application services 
shotdd refer to their binders for the top 50 
accotmts in Eiuope where actual dollar estimates 
are also provided. We routinely survey these 
companies in order to assess their inventories 
and buying patterns. As I said earUer, we vise 
this information as an input to our forecasting 
modeL 

I now want to assert that this list will look 
totally different in five years' time, which means 
you will have to be careful that you not only 
back the right companies, but also continuously 
reassess yovir strategic partnering and major 
accounts programs. Of course, Dataquest will be 
canying out more in-depth studies on this sub
ject in file future. 

In the time available today, I want to examine 
the fortune of the top player in this sector, 
namely IBM. As nnany of you are already aware 
of its problenns, let me focus on the reasons 
behind some of them. 

Slide 4—IBM Market Share of Computer 
Systems 
The biggest problem for IBM is to maintain its 
market share in total computer systems. I expect 
that it wiU have to puU out of a few more sec
tors of the market and outsource more mantifac-
tuiing. For example, it has pulled out of the 
printer and PBX business. It is qioite ironic when 
you consider tliat it was IBM which revolu
tionized the computer industry by launching the 
IBM personal computer. This, as we aU Isnow, 
was cloned by the whole industry. As a matter 
of fact we now know that IBM originally 
intended the PCs to be used by private users at 
home; it did not envisage the PCs having a mas
sive uptake in the business commimity at the 
expense of mainframe revenue. What we see 
here is the inability of large organizations to 
compete vvith themselves. While the whole 
world was eating their lunch, the corporation 
was heavily focused on its proprietary main
frames, which were increasingly becoming out
dated. Popular democracy at end-tiser level 
meant that aU white-collar workers had access to 
low-cost distributed computing on their desks. 
So declining market share also has its impact on 
the bottom Hne. 
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Slide &—IBM Net Earnings 
As a matter of feet, we think tliat the IBM PC 
division is a major contributor to these problems 
in the company, and by now you should have 
heard of how IBM is going to market its own 
clones vrith a new company called ICPI Ltd. By 
the way, nobody knows what ICPI stands for, 
but I believe it should be called IBM Qone 
Peddlers International. 

WeU the picture is very dear here for IBM. From 
1986 to the end of this year, IBM wiU have 
reduced its worldwide work force by more than 
80,000 employees, and elicninated 94,000 staff 
positions and 11,000 management functions. The 
company now claims tliat it is transforming 
itself into better focused, independent units. 
Each unit vdll have a faster pace and will be in 
charge of its own destiny. For example, the per
sonal systems business has been segregated into 
more than a dozen businesses, and some vviU 
compete against each other. IBM has also created 
an OEM division which will sell components in 
the merchant market. So watch out. Yova biggest 
custonier might also be a potential competitor or 
a source of dieap technology transfers. Some 
claim that the problems are IBM's awn making, 
but I want to show^ you that these problems are 
inherent in the whole computer industry. 

Slide 6—1991 Selected Companies' Profit 
Margins 
Companies in similar businesses are also going 
through such pains. If the computer industry 
was as good at inventing profits as it is at 
inventing jargon like open systems, ACE and 
UNIX International, the whole indtistry would 
be in better shape. In contrast, companies 
involved in telecommunications are returning 
respectable margins except when they don't stick 
to their core business. Nokia's ill fortunes are 
due to its defunct PC division (which has been 
sold now) and its consumer business. I have 
selected an unusual company in this list. 
Remember those "boom and bust" video games 
industries in the early 1980s? WeU, Nintendo 
declared a profit of over $660 miUion, even big-
ger than Philips. Video games use similar com
ponents as the PC but not the most powerful 
processors and latest memories. 

Part of the profit problem is related to the over-
aU manufecturing costs, and it is claimed that 
the current 14 percent tariff on semiconductor 
imports does not help. WeU as you heard earlier, 
memory prices are quite cheap in Europe and 
most of Intel's processors don't carry any duties. 
As a matter of feet, quite a large nuinber of PC 
manufecturers import motherboards without the 
processor or the memory, which in turn affects 
the semiconductor market in Eiuope. So who are 
these top PC manufecturers in Europe? 

Slide 7—Top PC Manufacturers 
We have produced a special report* which lists 
both the screwdriver plants and the partial 
screwdriver plants. There is no such thing as a 
true manufacturer nowadays, as these companies 
use a combination of aU tluree. The report gives 
our estunates of the quantity produced by differ
ent types of processor platform as weU as 
detailed semiconductor content analysis of the 
popular PCs. Many of aixr dients are using this 
report as an independent meas\ire of their 
penetration into ttiese accounts and also for 
addressing new sets of customers. It is also used 
for hedging their position in case some of these 
producers do not fere weU in their own market
place. So how are some of these producers 
faring in the different markets across Europe? 

Slide a—Unit PC Market Share 
As you can see, with the exception of France, 
IBM is no longer a top player in Europe. And 
notice Commodore, the ex-video games com
pany taking the top spot in the United Kingdom 
and Germany. Also note Atari, coming up in the 
list. For a whUe, a veiy unusual company caUed 
Vobis had the nuniber-one spot in the German 
market. So this is further proof that the tradi
tional leaders in the industry are being replaced 
by yoimger, more innovative firms, which are 
borrowing their lessons from the mature con-
sxuner industry. 

We don't expect this ranking to remain static 
either, as the battle for wirming the most 
appropriate marketing channels vviU determine 
the winners and losers. 

* Note: European PC Manufacturing and Semiconductor Demand 
available from Dataquesf s marketing department. 

June 26 ,1992 ©1992 Dataquest Europe Limited SCEU-SVG-DP-9207 



CO 

o 

I 
ho 
Q 

IBM NET EARNINGS 

te 

$e 

(O 
<o 
ho 

so 

•Si 

4 4 
1987 1>8« 1W9 1S90 1M1 

SHUCK DdIiqwrtfluH 1MZ) 

1991 SELECTED COMPANIES PROFIT MARGINS 

C/i 
CD 

3 
o' 
o 

ft 
o 
S3 
m 
c: 5 
•a 
CD 

-$a -$i 
Billions of Dollars 

Souic»; Dataquest (Jum 1992 EtUmaIM) 

$1 

I 
I TOP SEMICONDUCTOR USERS IN EUROPE UNIT PC MARKET SHARE BY MAIN MARKETS 

(D 

1. IBM 
2. Siemens 
3. Philips 
4. Bosch 
5. Alcatel 
6. Olivetti 
7. Grundig 
8 . Nol^ia 
9. Matsushita 
10. Ericsson 

Top 50 are available In your ESAM binders 

United Kingdom 

1. Commodore 
2. IBM 
3. Compaq 
4. Atari 
5. Apple 

FRANCE 

1.IBM 
2. Apple 
3. Compaq 
4. Commodore 
5. Atari 

GERMANY 

1. Commodore 
2. Vobls 
3. IBM 
4. Atari 
5. Siemens Nixdorf 

ITALY 

1. Olivetti 
2. IBM 
3. Commodore 
4. Apple 
5. Zenith Data Systems 

ut 



Semiconductors Europe 

Slide 9—Channels 
TMs shows the various channels used today to 
supply PCs to end iisers. Yes, it looks more 
com.plex than the latest RISC piocessors. 

I don't intend to describe each of the channels 
and overlaps that exist The message here is that 
it is a jungle out there. One of the reasons that 
PC vendors have thin margins is that they are 
supporting so many marketing channels, which 
are squee2dng their margins, or in some cases, as 
I will show you, stealing their lunch. 

So what, you might say! Well, imderstanding 
and capitalizing on this confusion could lead 
you, the semiconductor vendor, into some very 
profitable and exciting new business. With the 
exception of some value-added resellers, the rest 
don't provide much value to the ultimate end 
tisers. Remember the 1990s will be the decade of 
3Cs which is cooperation, competition and coex
isting with your own customers. So semiconduc-
tor vendors shotdd outsmart their traditional 
OEMs. Let me show you one example of this. 

Slide 10—IMxg SIMM (Memory Module) 
Those of you who have purchased memory 
modules for your I*Cs woiold have been 
astounded by how nnuch you have to pay for 
lMx9 SIMM module. It is almost criminal. 
Today it varies between $230 to $350 depending 
on where you purchase it front But when you 
check the DQ Monday prices that a PC OEM 
pa)^ to the semiconductor vendor, roughly $30, 
you see there are a lot of parasites in tihe mar
ket, which rightly do not deserve to exist. The 
semiconductor industry is sometimes its own 
worst enemy by being very loyal to its tradi-
tioiud OEMs. So if you want to bjrpass some of 
these channels, and seU directly to value-added 
resellers, woxild you know where to find these 
people? WeU don't panic. 

Slide 11—New Customers 
Dataquest has produced a special report* on the 
top 500 resellers in Europe. Sorry, I am not try
ing to be a salesman here, but it is ova duty to 
provide you vvith the right information in order 
for you to be in a competitive and profitable 
business. 

We beheve there are roughly 30 to 40 million 
end visers in Europe and they are getting tired of 
having to replace their whole PCs just to get 
extra performance. They would instead prefer to 
buy simple add-ons which stretch the life cycle 
of their initial investment. 

Some PC vendors are already supplying models 
which could easily be upgraded. The new PC 
card standard and the popularity of flash mem-
ory will further enhance this process. So I 
beOieve that the semiconductor vendors will see 
a whole set of new customer who wiU help end 
users to enhance their products with add-on 
graphics, modems, iax and networking facilities. 
One word of caution, though; this business 
cavld easily become similar to the video games 
cartridge business, with whole operating systems 
and application packages made available iram 
your local retail store at knockdown prices. 

I wotdd now like to turn to some technology, 
price/performance and standard issues which I 
believe will also have a major impact on the PC 
industry. 

Slide 12—Downsizing 
I don't know how many of you actually use 
notebook PCs. They are the hottest item on tihe 
market currently. Well, I have a notebook PC 
and I use it when I am away from my office for 
mundane tasks like word processing and simple 
spreadsheets. After a while, my eyes get very 
tiled as flie screen is too small, not to mention 
the keyboard. So to summarize, I use it for 
entering data. I don't really use the 386 process-
ing power which is made available to me. So I 
bdieve the notebook is all right for those 30 mil-
Hon Eiuopeans who are used to desktop PCs, 
but you see there are 70 miUion other potential 
customers out there who do not use PCs at all 
today. The industry will have to find these new 
customers, and I believe we in the semiconduc
tor indtistry will have to play a large part in 
this. Let me explain my thinking. 

* Note: Top 500 European Microcomputer Resellers avail^le through 
Dataquesr s marketing department. 
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Slide 13—Emulation of Function 
If you loolc at the functions that most people 
carry out, especially managers of businesses, 
projects and departments, diaries and time 
organizers play an important role in the Uves of 
business people. Also, the majority of us are 
quicker at writing than t3rping. So we believe the 
advantages of palmtop PCs and pen-based PCs 
wiU give another jump start to the whole indus-
try. The 70 mfilion potential vsers need low-cost 
solutions. Although the PC cards seem to be 
very expensive today, it will provide a lower 
cost of entry and ownership of information. Let 
me explain why. 

Slide 14—The Cost of Using Information 
Although the good old floppy seems to be very 
cheap, it requires a notebook vntii a disk drive, 
which makes notebooks heavier, power-himgry 
and hence expensive. On the other hand, a 
palmtop vnih PC card provides a lower cost of 
ownership, as you can see from the sUde. A 
palmtop does not need expensive high-speed 
processors and memories either. The basic func
tion that people want is storing and retrieving 
daily information like telephone numl^ers and 
business records. 

Slide 15—PC Cards 
The only way the industry can move forward is 
if semiconductor vendors start shipping volume 
PC cards via alternative channels directly to the 
end users, otherwise the various channds' mar
gins will make these solutions not viable. 

In Other words, the semiconductor industry wiU 
have to learn a whole new set of tricks, like 
brand awareness and recognition, mass nter-
chandising and maybe even advertising on TV. 
So you nnight want to start recruiting people 
from the consumer industry, which also has its 
own set of problems, some of which I will dis
cuss later. 

The PC card and its sister smart cards will also 
transform the way in which telecommunicatians 
companies address the explosion of wireless and 
digital commtmications. 

Slide 1&—Going Wireless 
The advance in voice and picture compression 
technology will increasingly bliir the picture 
between computer and tdecoms products. 
Already computer companies are taking a dis
tinct interest in the consumer electronics busi
ness. The reason for this is that towards the end 
of this decade, the consumeiization of the tele-
coms industry will be even more severe tlian in 
the PC industry. It will make the PC industry 
look like a picnic. Once tiie standards for digital 
communications have been set, you cannot 
enhance it with higher-performance chips, like in 
the PC industry. The oiJ.y way is to keep reduc
ing costs. But don't worry, ŵ e in the semicon
ductor industry are quite used to that. I am not 
sure whether Ihe telecoms vendors know what 
cost really is. 

We expect that like suppliers of PC chip sets 
today, thore will be a host of chip set vendors 
for GSM, videophone and personcil fax. The PC 
OEMs are looking at embedding these functions 
with the advent of the single-chip PC in order to 
provide differentiation to ttieir products. So if 
the PC vendors start taking the Ixmch away from 
the telecoms vendors, wliat will the telecoms 
vendors do? There are two distinct directions 
they can go in: one is to get into the service 
business; the other is to inake an alUance with 
consumer electronics. 
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Slide 17—Consumer Elechronics 
So, if both the computer and telecoms industries 
are forced to move towards the consiuners elec-
tronics scene, what is currently happening to the 
dominant players in the market, namely fiie Jap
anese companies? 

Slide 18—1990 to 1991 Consumer Profit 
Declines 
The recession in the major economies of the 
world is having an impact on the leading con-
sumer electronics companies, as in the computer 
industry. Profit margins in consumer electronics 
have dropped considerably since last year, as 
this chart shows. Sony declared a net loss this 
year in its consumer division and, in combin-
ation vvith this reduced profit, its sotirce of vir
tually interest-free capital is drying up. Japanese 
companies used to access cheap capital issuing 
lx)nds and securities. The major customers of 
these bonds and securities were the Japanese 
banks, which became very rich (on paper at 
least). 

Slide 19—-Top Five Banks 
As you see, the top four banks in the world are 
now Japanese. Having said that, the squeeze for 
better returns on this investment is coming very 
rapidly, as they have to increase their capital 
ratio in line with the world standard from the 
Bank of International Settlements. The Japanese 
need to do this in order to continue operating in 
the global markets. Also, the valviation of the 
securities were mostly based on property assets. 
When the property price balloon burst, most 
companies' total assets had to be revalued. 

The situation is further exacerbated by the high 
losses these banks have declared on their paper 
securities, some of it due to "bad loans" to 
property companies. Now Japanese companies 
face $9,635 million in losses (Table 1). 

So what does this mean? V\^ the Japanese com-
parties slow dov*m a Uttle? Let us not delude 
ourselves. Japan's corporation squeeze for better 
profits wiU make the Japanese more aggressive 
in the marketplace with value-added products 
like videophones and personal faxes. The play-
ing field wiU be more levelled, so there are 
tremendous opportunities for the European tele-
corns vendors to strike alliances with tiie 
Japanese. 

Table 1 
Bank Losses on Securities 

Bank Loss ($M) 
Sanawa Bank 

Industrial Bank of Japan 

Fuji Bank 

Sumitomo Bank 

Tokai Bank 

Sakura Bank 

I^iawa Bank 

Dai-Ichi 

$1,077 

$732 

$716 

$655 

$629 

$586 

$540i 

$535 

Source: Financial Times 

We believe that these companies vnH reduce the 
number of products that they design and modify 
continuously, in order to get more efficiency out 
of their scarce R&D centers. In the past it was 
not tmusual for a Japanese company to develop 
10 new competing TV models in parallel to see 
which will best suit the market. We also believe 
that the higher interest rates and squeeze on 
profits wiU. slow down the massive foreign 
investments abroad. So the Japanese will be 
looking for local partners, and telecoms vendors 
in Europe are reasonably cash rich. It will be 
some time before you see another Japanese fab 
in Europe. 

Some Japanese companies which have diversi-
fied will return to their core business where they 
can muster better returns on their scarce capital. 
For example, Toshiba is closing dovm its audio 
division and merging it with its video divisions. 
You might also, for title first time, see consolida
tion in the three major plug-compatible com
puter companies—^NEC, Fujitsu and Hitachi— 
where one of them might give up. Already there 
is a degree of inter-cooperation taking place. So 
what about the European companies' positions? 

I was recently talking to some Japanese stock 
analysts who were visiting German banks. When 
I aslced them which bank, they said Siemens 
and Diamler-Benz. 
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Slide 20—European Ziabatsus 
Although Siemens and Diamler-Benz do not par
ticipate in retail banking, their assets portfolio is 
almost similar to a normal bank wdth increasing 
investments in turnkey projects involving con-
struction, maintenance and services contacts. 
With all the recent acqvusitions that these com
panies have done recently, we are seeing the 
birth of the European "ziabatstis." 

For those of you who have been sceptical about 
the health of European-owned companies, please 
think again. These com.panies have strong bal
ance sheets and liquidity to gobble up many 
computer or telecoms companies aroxmd the 
world. So, let me conclude my presentation by 
summarizing the strategies that major OEMs in 
the computer and telecoms industries might 
follow. 

Slide 21—Strategies for OEMs 
Possible strategies for OEMs include: 

• Outsource manufacturing 

• Concentrate on channels/mail order/mass 
merchandisers 

• Provide application-specific PCs, PBX, 
telephones 

• Retrench to core activities 

• Software and professional services 

As I showed you, the 1990s will be the decade 
for the battle of marketing channels. OEMs will 
increasingly outsource more and more activities 
to subcontractors. They will do this in order to 
concentrate their firepower into winning market
ing channels and mastering their core activities. 
They will be looking to survive by providing 
appUcation-specific products to suit different 
vertical markets. They will increase their invest
ments in software and professional services. The 
service btisiness is very profitable and it is diffi
cult for services to become a commodity item as 
they involve manpower at point of dehveiy. 
There are some lessons to be learned from this 
trend for the semiconductor industry. 

Semiconductor Vendors' Strategies 
Strategies for semiconductor vendors can be 
stunmed up as: 

• Continuously monitor customers' strategic 
directions 

• High growrth areas may not return the best 
margins 

• Create new organizations to address/develop 
new customers 

• Subcontract for customer product 
development 

• Enter the service business: training, consul
tancy, standards setting 

Those vendors who fail to grasp the strategic 
trends of their major customers wiU be left 
empty-handed. The increasing consvimerization 
of tiie PCs and wireless products will result in 
high growth but very low margins as the indus
try repeats the lessons learned in the PC chip set 
business. 

Opportunities exist for semiconductor vendors to 
develop a whole new set of customers by 
delivering shrink-vyrrapped solutions to end-user 
needs via alternative channels, even if this 
means competing with your own customer. The 
customer, by the way, will increasingly compete 
with its suppUers in any case. As major OEMs 
look to outsource more activities and more and 
more intellectual value is added on the chip 
sets, be prepared to offer yoiu- valuable R&D 
resources to your customer. 

Those of you who have attended any standards 
committees such as FDDI, MPEG, JPEG or GSM 
will see that there are more semiconductor com
panies represented than OEMs, so strategic part
nering with OEMs can allow these costs to be 
shared. As the complexity and size of semicon
ductor devices grow, new opportunities vviU be 
created for semiconductor vendors to offer their 
OEM customers consultancy and training ser
vices, which could return higher margins. 

By Bipiii Parmar 
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Market Analysis 

Personal Communications 
Dean Eyers 

Personal conununications is expected to repre
sent one of the greatest opportunities for the 
semiconductor industry over the next few years. 
I vvill cover four main topics. During my presen-
tation I will show that, while technology plays a 
Icey role in determining the future of this mar
ket, there are a number of other fectors over 
which manufactvirers have less control. Firstly, I 
will talk about analog cellular in Europe; and 
secondly, digital cellular or GSM, whidh is the 
next big opportunity in this field. This leads on 
to an assessnrent of the GSM-derived DCS 1800 
standard, the proposed technology for PCN. 
Finally, I wiU discuss our view of digital cord
less telephony—CT2 and DECT. 

Slide 1—Analog Cellular Systems, 
Implementation by Country 
The market is fragmented with several different 
standards in operation and launch dates ranging 
from late 1981 to early 1990. The most successful 
standards are NMT-450, NMT-900 and 
TACS-900. This patchwork of systems represents 
not one market for analog cellular but severaL 
While creating certain problems for marketeers, 
this also provides an opportunity to analyse the 
Actors in the development of cdlular markets 
through comparison of growth patterns against 
varying national conditions and offerings. 

Slide 2—Penetration by Major Country by Year 
This chart shows cellular penetration per thou
sand inhabitants after a given number of years 
in operation. As you can see, rates of adoption 
have varied considerably in these countries. 

Slide 3—Key Factors In Cellular Markets 
What fectors have created such variance? It will 
be no surprise to learn that cost and perceived 
benefits determine the rate of uptake of 
individual cellular offerings. Cost, in this case, is 
a combination of equipment price and ongoing 
cost of use. 

Factors influencing benefits include fhe 
geographical coverage of a service: capacity, the 
numl)er of users which can be supported in a 
given area; features and quality of service; and 
availability of certain equipment types and their 
features, for example hand portables and innate 
potential as defined by a countrj^s demographic 
profile and current economic conditions. 

Slides 4, 5 and 6—European Cellular 
Subscription Fees, Call Charges and End-User 
Prices 
These three additional charts show how^ the 
three main elements of the cellular package 
prices vary across Eiorope. As you will see, 
individual operators have taken differing 
approaches to marketing their services. 
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Slide 7—Analog Cellular Market Trends 
Looking briefly at market trends, 90 percent of 
cellular subscriptions are stiU supported by the 
user's business. Slowdown created by the reces
sion in many markets has been offeet partly by 
g;i:owth on second analog networks in others. 
Capacity is still available on many systems and 
recently, Scandinavian operators have introduced 
new tariff packages aimed at attracting 
individual radier than business users. 

Within teixninal markets the trend towards hand 
portables continues to gain momentunv having 
become the largest sector in a number of coun
tries. The major players in analog cellular are 
generally those whose distribution channels and 
product portfolios cover the whole of Europe. 
Many of the small cellular specialists, set up in 
the early 1980s, have been acquired by larger 
companies eager to strengthen their technology 
base and product portfolios. On the other hand, 
a number of new entrants have emerged in the 
last couple of years, mainly from the Far East. 

? I 

S fti 1 -

4» ^^ 

Slide 8—European Analog Cellular Shipments 
Just to illustrate a couple of these points, this 
chart shows our historical and forecast analysis 
of the split [>etween larger units and hand port
ables in the analog cellular market From a very 
low base, hand portables had reached nearly 
46 percent of the market during 1991 and are 
forecast to grow to over 69 percent of the mar
ket in 1995. 

Slide 9—European Cellular Telephone Market 
Of the top five players, only NEC does not 
cover the major technologies and territories. 
Rather, it has focused on the largest single mar
ket, TAGS equipment. However, NEC has this 
year re-«ntered the NMT-900 market, starting in 
Sweden. Note in this slide the relatively small 
shares of European telecoms giants, Alcatel and 
Siemens; and also the absence of certain Japa
nese suppliers active in the US market, particu
larly Uniden, Tosliiba and Fujitsu. 

Slide 10—^Analog Cellular Limitations 
Limitations on the development of analog cellu
lar relate to the previously discussed Actors and 
are closely interlinked. The limited amount of 
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spectrum made available to analog cellular oper
ators ultimately restricts the capacity on their 
networks. 

As I said earlier, this is not one market but 
several With limited economies of scale, mar
gins mvist be higher—a factor reflected in the 
prices for both terminals and infrastructure. 
With a high cost per subscriber, subsequent 
tariffs limit the market to those for whom the 
cost can be justified by measurable business 
benefits. 

While spare capacity may be available nation
ally, congestion occurs more rapidly aroimd 
urban areas. AH of this adds up to volumes 
which are not sufficient to justify the cost of 
involvement for some potential manufacturers. 

Slide 11—Reasons for GSM 
Many of these issues were taken into accoimt in 
the development of the pan-European digital cel
lular standard—GSM. The support of the Euio-
pean Commission guaranteed a directive to 
national governments to make adequate spec
trum available. A common standard across 
Europe has the benefits of providing greater 
econonues of scale, allowing a common type-
approval process, and enabling roaming across 
the whole of Europe. 

In choosing and developing a digital standard, 
particular attention was paid to ensuring that 
GSM gained advantages over its analog precur
sors in terms of spectral efficiency, more 
sophisticated services and greater transmission 
security. Ultimately it is hoped that this coopera
tive development wiU benefit the region, both in 
terms of the standard's exportabihty and 
through the advantages it provides to users. 

Slides 12 and 13—Key Factors for GSM, 
Pricing 
How will GSM fare in the European market? 
Pricing will be a key issue and one factor is that 
components will be more expensive. Suppliers to 
this market must also repay the heavy cost of 
research and development. 

On the positive side, however, the volumes are 
potentially much greater than for individual 
analog cdlular standards, which in turn will 
attract greater competition. So, while in most 
countries GSM terminals will initially cost more 
than analog alternatives, significant erosion vviU 
occur once volume growth begins. 

For the first time in most countries there will be 
competition to provide ceUvdar services. Those 
operating analog networlcs nciust guard their 
existing investment. New operators wish to 
achieve fast growth gaining maximtim nnarket 
share and retiams within a few years of laimch. 
Air time retailers will also come into existence 
in Germany and France at least. As in the 
United Kingdom, the signs are that equipment 
subsidies will form a key weapon in their 
armoiiries. 

Concipetition is already greater for the supply of 
infrastructure, as the radio specialists which 
dominated the analog market have been joined 
by others such as Alcatel, Philips, and to a 
greater extent than before, Siemens. AT&T, 
Northern Telecom and other non-Eiuxipean com
panies have also signalled their intent to enter 
this market. 

Combining these factors with GSM's innately 
higher spectral efficiency will ultimately lead to 
a lower cost per subscriber. Competition will 
lead to a drop in cellular tariffs, or in the pack
age price, through terminal subsidization. 

Slide 14—Key Factors for GSM 
Coverage in most countries will initially be 
limited. In time, national coverage will match 
that of analog, and international roaming will 
broaden users' horizons. We do not foresee 
capacity as a limiting factor for GSM in the first 
few years; and this will prove beneficial from 
the standpoint of improved service reliability, 
which will be complemented by digital-quality 
speech. Ultimately more sophisticated services 
•VviU be available, with irmovative product 
differentiation in both terminal and service sec
tors being stimulated by competition. That, at 
least, is tihe theory. 
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Slide 15—Delays in GSM 
Anyone who has followed GSM wiU know that 
there have been delays in development, which 
have led to problems for mantifacturers trying to 
meet the specifications—^not least for the cona-
pany chosen to supply type-approval testing 
sets. Reduced interim specifications have been 
agreed in order to expedite the cotnmercial 
availability of terminals, cvdminating in May's 
decision to allow self-certification on the final 
few test specifications. Questions have been 
asked regarding the commitment of existing ana
log operations to developing interim GSM 
products and helping to meet any subsequent 
lists of retrofitting. Realizing the innate potential 
for GSM depends largely on the support the 
technology receives from manufacturers and 
operators. 

Slide 16—GSM Market Prospects 
There are still imcertainties about the future of 
the nnarket. Nevertheless, Dataquest takes the 
view that GSM has slipped rather than fallen. 
Commercial services will start in a number of 
coimtries in the next few months. We expect to 
see significant growth beginning next year led 
by Germany and France. 

Competition will be fierce. Dataquest expects to 
see a second wave of manufacturers entering the 
market starting in 1993, and including a number 
of new players. These wiU focus on the hand 
portable sector which, after the launch of first 
products towards the end of this year, will 
increasingly dominate the market. We expect 
GSM terminal shipments to overtake combined 
analog aroimd 1994 to 1995, representing a 
$2.3 billion market by 1995. 

Slide 17^European Cellular Shipments 
In unit terms, we expect to see GSM shipments 
rising to just over 1.8 mUlion by 1995. Do bear 
in mind, however, that the pattern wiU vary 
greatly by coxmtry, and that many of the factors 
impacting development come under direct con
trol of operators and regvilators. A change in 
strategy could adversely impact market poten-
tiaL This is more likely to be an issue during the 
early part of the forecast. 

Slides 18 and 19—DCS 1800 In Europe 
Up imtil now I have focused on giving Data-
quesf s view of the development of GSM against 
a backgFOimd of existing services. The next step 
is to look at how future technologies wiU 
develop. Becatise of its finks vvith GSM, the 
obvious place to start is vvith DCS 1800. 

The concept of personal communications net
works was first put forward by the UK govern
ment in early 1989. The concept was of a 
microceUular, mass-market service in which the 
phone nximber would be associated with a per
son rather Ihan a place with a single handset, on 
Avhich it would be possible to make and receive 
calls anywhere. Operators w^ould compete both 
with celltilar services and with BT for a sector of 
the residential n^rket. Three ficenses were 
issued in December 1989 vsdth a view to launch-
hig in 1992. 

Basing the underlying technology on GSM w âs 
aimed at generating support throughout Europe. 
The spectrum around 1.8 GHz is far less con
gested than at 900 MHz—aUovsring much greater 
traffic densities to be supported. 

A niu3riber of industry observers, Dataquest 
included, have come to question whether DCS 
1800 can actually provide a basis for true per
sonal communications services. In the United 
Kingdom two of the three Ucensees have com
bined their operations, following consortia mem
bers dropping out. A Hcense to operate DCS 
1800-based services will be issued in Europe. 
However, this is seen more as an opportunity to 
gain access to cellular users than to compete for 
PSTN services. 

DCS is very similar to a GSM. Its main benefit 
is additional capacity, and hence, eventttaUy, of 
lower cost per subscriber. The main disadvan
tage is that maximuin cell size is limited, 
demanding a high level of investment to achieve 
adequate geographical coverage. Operators need 
deep pockets and to be able to take a long-term 
view on their investment. There are also doubts 
over how many countries wiU have competing 
operators v^th licenses for domestic services, 
l ids will be a matter of national im.poitance, set
ting a precedent for the future of state-ov^med 
utilities in any given coimtry. 

In virtually every case in Europe, the PTO will 
be one of the operators of GSM services. WiU 
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DCS 1800 be stimulated by FIO adoption? Well 
maybe, but for what reason? To compete with 
their own fibced services? The investments and 
ruiming costs would certainly be lower than for 
a private operator, but so would the letvuns. 

One factor which may help to speed acceptance 
of this technology is that radio-based communi
cations beconie more competitive vvith copper 
alternatives in lower population densities. Some 
Western PTOs are looking to take advantage of 
such economies in rural areas. Of course, wire
less communicatioits are most competitive with 
fixed alternatives when the latter is not already 
in place. Already one can see the advantages of 
wireless communications at work in parts of 
Eastern Europe, where analog cellular technol
ogies are being used to provide reliable commu
nications for a limited number of users. DCS 
1800 wiU certainly be considered in these coun
tries as they plan to modernize their networks. 

In Western Europe, however, the current empha
sis is upon 'widening the scope and accessibility 
of mobile communications offerings. Partly for 
this reason, Dataquest sees the window of 
opportunity for ESCS falling mainly in the late 
1990s, when capacity is again an issue but when 
further technologies may have arisen to chal
lenge its suitability to provide true personal 
communications networks [FCNs]. 

Slide 20—Digital Cordless Telephony 
Another area of developnient is digital cordless 
telephony. Analog cordless telephones have been 
with us for some time, but have mainly been 
confined to the residential environment. Two 
main digital cordless standards have been 
developai—^the official digital European cordless 
telephony standard, DECT, and CT2. 

Three main appUcations exist for digital cordless 
telephonjr: 

• In the office 

• On the back of cordless PBX platforms 
(providing access to the pubUc network via 
public base stations or tdlepoints—sometimes 
referred to as the portable payphone scenario) 

• In the home (as with analog cordless units) 

Possible future developments may also see digi
tal cordless standards modified for use in the 
local loop, or integrated into future PCN 
services. 

Slide 21—Telepoint Status in Europe 
Of these applications, the earliest to be put to 
the conunercial test was telepoint. In early 1989, 
the United Kingdom's DTI licensed four oper
ators. And, later that year, three launched ser
vices, using proprietary CT2 standards. The 
exercise failed. By late 1991 the three had aU 
suspended services, never having gained more 
than a few thousand subscribers between them. 

In Dataquesf s view, this was not a valid test of 
telepoinf s potentiaL The operators laimched too 
early, using what was not yet a fully developed 
technology, and suffered adverse publicity. Base 
station rollout and marketing of the service were 
bK)th limited in anticipation of upgrading to the 
increasingly delayed CAI standard. Taiiffe and 
equipment prices were unreahstically high given 
the one-way nature of the service and altern
atives available within the United Kingdom. 

The failure of telepoint in the United Kingdom 
was predictable. 

This does not mean, however, that telepoint will 
always fail. The service launched in Singapore 
earlier this year is gaining tremendous support. 
Last month, CAI-based services were launched 
on consecutive days by the Dutch PTT and by 
Hutchison Telecom—^the foxrrth license holder in 
the United Kingdom. France Telecom will follow 
later this year. Other European PTOs are watch
ing closely and more announcements may be 
made soon. 

There is no doubt that a riational PTO, viewing 
telepoint as an opportunity to generate traffic on 
the PSTN, is in a better position to stimulate 
growth and ensure success than a private opera
tor. Growth in the cordless PBX sector would 
boost telepoint services by creating a pool of 
potential subscribers already with handsets. 

While m theory either DECT or CT2 could form 
the platform for telepoint systems, the latter has 
always been developed witih this sector as a pri
mary apphcation, and units wiU be priced com-
petitivdy with DECT's for some time. There is 
still a window of opportunity for CT2 to suc
ceed in this sector. 

Slide 22—Cordless PBX Environment 
Both DECT and CT2 supporters have great 
hopes of the potential for their products within 
the office sj^tems environment. In order for 
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such aims to be realized, digital cordless 
products must naeet the general price/perfor
mance requirements within this fiercely competi
tive sector. 

While there is certainly a great deal of interest 
in the benefits which mobility within the office 
wovild bring, the value and cost of digital cord
less will be weighed up, in the context of other 
requirements, by professional telecoms 
managers. Such users will be aware of both cur-
rent and future options, and in some countries 
recent developments in analog cordless systems 
•will also he considered. 

Dataquest sees digital cordless developing as a 
niche within the business telephone market Just 
as a limited number of individuals within an 
organization require top-of-the-range feature-
phones, telecoms managers will limit the 
purchase of digital cordless imits to those with a 
genuine need for mobility. 

In setting the options available, standards and 
type-approval authorities will still play a key 
role in deciding the futiire of the market. An 
example was given last month when the DTI 
cast doubt over the implementation of DECT in 
the United Kingdom because of possible interfer
ence with DCS 1800. 

Factors other than those strictiy relating to com
petitiveness in the cordless PBX environment 
may also play a part. The success of telepoint 
within a coimtry may impact a telecoms 
manager's choice of technology. 

On the supply side, work on DECT-based cord
less LANs or the similarity between DECT and 
the Japanese digital cordless standard, may 
prove long-term advantages over CT2. 

Slide 23—European Digital Cordless Telephony 
(Technology Applications Trends) 
The development of the market for digital cord
less technology wiU irutiaUy be determined by 
the interaction between the two key applications 
of office systems and telepoint services. 

In some countries, telepoint may provide a 
differentiator for those choosing between com
peting technologies for cordless PBX systems. In 
Others the office market may determine whether 
tdepoint services are launched at aU. The 
influence of national telecoms administrations in 

adopting standards will continue to be a major 
factor. 

Towards the latter half of this decade, Dataquest 
expects to see digital cordless prices reduced to 
levels competitive witlun the residential cordless 
market. The terminal market will generally be 
dominated by specialist suppliers, working 
partly in conjimction with office systems ven
dors. Leading companies in the development of 
CT2 technology are Motorola, GFT^ Shaye and 
OrbiteL Ericsson leads the DECT camp for the 
time being, with Philips, DancaU and Olivetti 
promising to be early players. 

Slide 24—Personal Communications In Europe 
In the course of this presentation, I have briefly 
covered four major technology groups within 
Evuopean personal communications which exist 
or are under development today. What lessons 
can we draw from such an assessment about the 
potential for true, mass-market personal commu
nications in Evirope? 

Well, for one thing, a pan-Euiopean market 
would provide economies of scale and subse
quent equipment prices which would greatly 
heighten the chances of success on a rriass-
market basis. As we have seen, however, there 
are a ntimber of technologies which could pro
vide some of the applications of a true PCN 
without any single one having the advantage 
across all applications. 

Indeed, the very concept of one technology 
meeting all needs is greatiy under question. It 
seems far more likely at tJiis stage that true PCN 
services will ultimately be provided by not one 
technology but a combination. This in itself 
poses a question over the current tendency of 
most national telecoms administrators to issue 
single standard licenses to private operators, 
while allowing PTOs access to aU technologies. 

There may be further technologies on the hori-
zon which wiU also play a part in the develop-
ment of PCNs in Europe. Ctoe thing, which can 
be said v^dth some certainty, is that despite the 
technological, economic and political complex!-
ties of this market, Europe is stiU setting the 
pace for the rest to foUow in the world of per
sonal commvmications. Technologies developed 
here will gain success throughout many other 
parts of the world. 

By Dean Eyers 
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Videophones 
Jeffrey Goldberg 

Today TV, cinema and video dominate the 
media. They give us coloiful, moving images to 
try to convince us to buy washing powder wlule 
politicians try to convince us to vote for them. 

Yet, the main means of business communications 
is the telephone, wldch only uses sound and, if 
you are ludsy, fax, which uses only still, black-
and-white images. Today we are going to look 
at how the telecoms companies are trying to put 
moving images down a phone system made 
only for sending audio across the world. 

Slide 1—What Is VIdeotelephony? 
But first, v\rhat is videotelephony? For the sake 
of simplicity we are going to divide it into three 
categories: 

• "^deophones 

• PC videophones 

• "Wdeoconferencing 

•Wdeoconferencing is happening now: a room set 
up for videoconferencing or a floor-standing 
nnachine. These typically use proprietary pro-
tocols hnked sometimes by private lines. 

At the other end of the spectrum are video-
phones, which are very much like an ordinary 
phone but vvith a camera and a screen so that 
you can see the person on the other end. 

In between these are PC videophones that are 
add-in boards to a personal computer which 
with a camera allow a PC to be a videophone. 
The person at the other end is shown in a small 
window overlaying the ciment task. The addi
tion of a PC allows a great deal of flexibility 
such as the sending of spreadsheets and the 
ability to see more than one caller simul
taneously. 

Today we can't cover every sector of the market 
so we are going to concentrate on the high-
volume end of the market rather than the liigh-
cost, low-volume, videoconferencing end. 

Slide 2—Who Wants It? 
So who wants it? \^deophones are an easy sell. 
.As I am speaking, you are concerned both with 
the sound coming out of my mouth and the 

nonverbal communication such as a raised eye
brow or a ruffle of the hair. Indeed, research 
tells us that over 60 percent of the message 
comes through nonverbal means. 

Everyone knows what a phone is. Everyone 
knows how to use it. We even have a universal 
symbol for one. The phone is a familiar object to 
everyone in Europe And everyone knows of the 
problems with a telephone. You cannot see the 
person at the other end. Video is an obvious 
extension. This is probably best suauned up by 
the adverts AT&T have in the United States 
where two doting grandparents are shown gaz
ing longingly at the screen of a videophone 
watching tiieir young grandchildren. It is this 
sort of parental pressujre that will sell 
videophones. 

But it is not only residential tiseis who will buy 
such a product as there are clear cost savings for 
business users. No longer wfll you have to fly to 
the Unfted States for a meeting if you can see 
the people on the videophone or videoconferenc
ing device. This has been the main selling point 
for videoconferencing and anyone who has used 
it wiU vouch that it is better than taking the red
eye across the Unfted States. 

Slide 3—Technology 
So if everyone wants it why doesn't it exist 
today? The problem is bandwidth. .An audio sig
nal for the phone takes 3 kHz of bandwidth 
whereas a TV picture takes 6 MHz. Ttiat means 
a difference of several orders of magnftude. .And 
the problem is that the phone companfes have a 
whole infrastructure devoted to taking 3 kHz 
aroTuid the world. So you need to squeeze 
6 MHz into 3 kHz—^no easy task. The usual way 
to do this is to compress the image in some 
way. Typically, this would involve onfy sending 
the changes in the picture and slowing down 
the refresh rate to onfy send the changes when 
they are needed. 

Slide 4—Standards 
But there is another reason why the videophone 
revolution has not happened—standards. In the 
telecoms industry these are incredibly important, 
after all nobody is going to buy a phone if t h ^ 
cannot speak to anyone? So for the videophone 
to succeed a worldwide standard miist be in 
place. The COtf , the telecoms standards body. 
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took a long time to have a standard in this area 
partly because of immaturity and partly because 
of the huge technical task. 

It eventually did it in 1991 when most of the 
videophone standards were ratified. The most 
important one, and the one you are likely to 
hear of most, is the one related to video com
pression: H.261 sometimes called Px64. Unfor
tunately, already companies have come up with 
better compression algorithms that give better 
pictures over the same bandwidth. 

Slide &—Analog versus Digital 
The other problem with H.261 is that it requires 
a digital connection to the phone system—ISDN 
for ttiose who know. Tliis is not what most 
people have; instead, they have an analog con
nection to the phone system or PSTN. ISDN is 
not in widespread use across the world because 
most people cannot get hold of it. In telecoms 
terms the coverage is smalL 

The cost of ISDN is high too, both in equipment 
and line rental terms, bi the United Kingdom, 
ISDN is about four times more expensive than 
the PSTN in terms of initial line connection and 
rental charges. The caU costs, except for some 
international calls, are the same. The equipment 
costs are much more expensive, for example an 
analog phone will cost about $1,000 to $1,500, 
while the current ISDN videophones cost $5,000 
to $7,000 

Slide &—Quality 
So if few people could get ISDN and it cost a 
huge amount more, why did the CdTT and 
others push for it. Well, it is to do vydth quality: 

• VGA (640 pbcels by 480 lines), a standard 
computer screen display 

• GIF (352 pbcels by 288 lines), typical 
videoconferencing display 

• QCIF (176 pixels by 144 lines), typical digital 
videophone display 

• Analog (128 pixels by 96 lines), typical analog 
videophone 

Doesn't the analog videophone look terrible? 

Slide 7—A Videophone Is ... 
So what is inside a videophone? Your face is 
filmed by a CCD camera whose output is then 

fed into an A / D which goes into the video 
CODEC. This compresses the picture and sends 
it to the hne interfeice. A similar thing happens 
to the audio. These are combined and sent as 
sovmds down an analog hne via a modem, while 
they are kept separate when sent through an 
ISDN line interfece. 

At the other end the line interface or modem 
receives the sounds from the line and parcels it 
to the codes. The video CODEC decompresses 
the image and sends it to a color LCD screen if 
it is a videophone or becomes an overlay into 
VGA memory for a PC videophone. The audio 
gets decompressed and comes out of a speaker. 
An MCU controls the videophone and gtabs 
user input. 

The only new part of the videophone from a 
semiconductor view is the CODEC, so we will 
look a bit further into that. 

Slide 8—H.261 Video CODEC 
To give you eui idea of what the encoding does, 
here is a list of the six stages of video encoding: 

• Discrete cosine transform (DCT)— îs where a 
frame is subdivided into blocks of 8 x 8 pixels 
and converted into values that represent the 
spatial frequencies. 

• Motion estixrtation and compensation—^is 
where adjacent frames are compared to iden
tify moving patterns. These movements are 
transmitted as displacements of pixel blocks 
between frames, as opposed to ftdly recon
structing each block in each frame. 

• Quantization—^is the technique used to repre
sent the IXTT values as a small number of 
discrete integer values. This minimizes the 
amotmt of data that must be transmitted to 
describe thertu 

• Loop filtering—^is a simple, low-pass digital 
filter that removes unwanted edges which are 
a byproduct of interframe compression. 

• Variable length coding/decoding—^is the proc
ess of converting the quantized DCT coeffi
cients into a serial bit stream. 

• Error correction—a BCH error correction is 
used with the serial bit stream to permit 
detection and correction of errors on reception 
by the receiving videophone. 
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Slide 9—implementation of Video CODEC 
The current videophones typically implement 
the CODEC using 16-bit DSPs such as Texas 
Instrument's 320C30 or the Motorola 56 family. 
This is because the standards were still flexible 
at the time of design and companies stUl want 
to update their ptoprietary algorithms. 

But videophones need to be cheap and using 
DSPs wiU always give as low a cost as hard
wired ICs for this task. We are already seeing 
this happen as companies such as LSI Logic 
bring out chip sets to support videotdephony. 

As well as these core chips, a num.ber of other 
peripheral chips are also required, such as 
2 Mbite of memory and at least 256K of fast 
FIFO pltis the usual array of glue logic. 

Slide 10—Key Players 
Who are the key players in the video telephony 
game? .As a typical example of a Japanese com
pany, I cim taking HitachL All Japanese elec
tronics companies that have some teleconns 
interests liave programs on videophones. Some 
still in the labs and some outside. Hitachi is one 
of those which have lavmched a videophone in 
Japan, perhaps the best to date, and has met 
with some success. It also has the display and 
camera technology to be a major player in the 
videophone market in the years to come. 

BT, the UK PTO, has been one of the major com
panies behind most of the videotelephony stan
dards. It participates in aU areas from infrastruc
ture, research, through to designing the 
videophone. It has two major alliances, with 
IBM for PC videophones over ISDN, and GEC-
Marconi on analog videophones. 

GEC-Marconi has used its defense expertise and 
is trying to turn it into a commercial advantage. 
One of the areas it sees as fruitful is unage com
pression, since it has much expertise in DSPs 
and so on. It is providing these for the analog 
videophones shown by BT at the Ideal Home 
Exhibition and Amstrad (the UK consvimer elec
tronics company). It also has several agreements 
with other, as yet imannounced companies and 
FTOs. 

The AT&T analog videophone in contrast comes 
from chips developed by Compression Labs 
Incorporated (CLI) in partnership with HT. CLI 

is one of the kings of the videoconferencing 
arena with PictureTel (which we will discuss 
later). CII gets most of its current income from 
the high end of the videoconferencing arena 
from its Rembrandt range. It has also penetrated 
the PC videophone arena vnth its Cameo prod
uct for the Apple Macintosh. 

PictureTel, in contrast, dominates the low end of 
the videoconferencing arena. It has a five-year 
agreement with Intel on videophone, confer
encing and DVI chip sets. PictureTel is providing 
the compression tedunology; it lias also supphed 
AT&T with products: fhe low-end videocon
ferencing product and probably a PC add-in 
card. The major reason AT&T took this over CLI 
is PictureTel's adherence to standards. PictureTel 
has also allied itself with several other FTOs 
and large companies of wluch the most impor
tant from the Exiropean viewpoint is the alliance 
vfifh. Siem.ens to produce a videophone matched 
to Siemens PBXs. 

Finally the daddy of them all—AT&T. It 
produced its first videophone way back in 1964 
and has been passionately in favor of them ever 
since. It is the first PTO to laimch an analog 
videophone and to have the ability to coerce the 
market into buying them. It has the structure, 
research and product design of BT but also the 
sihcon technology that BT has not 

Slide 11—Dataquest View of the Videophone 
Maricet 
What do we thhik of the videophone market? I 
come from a facsimile backgrotmd and am one 
of the industry analysts at Dataquest who covers 
it. It is interesting to see the contrasts between 
facsimiles. Let me explain. Back in the early 
1980s the Group 3 fax standard that we know 
and love becdme ratified. Previotisly the cost 
was too high and the quality too low for people 
to want to buy a fax in big numbers. It was 
only when the first Group 3 nnachines appeared 
in 1984 that fax started to get moving. Yet it 
took Europe imtil 1988 to 1989 to really take off 
in terms of volimie and revenue. 

In the videophone market we are in a similar 
position. The standard was agreed last year and 
the first machines have started to appear which 
match the standard and can communicate vvith 
each other. However, there is still the problem of 
multiple standards since the analog videophones 
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have not got a standard—^the AT&T one cannot 
talk to the Amstrad one, for example. None of 
the digital videophones can speak to the analog 
videophones. So in some wajrs the position is 
w^orse than fex in the early 1980s. 

We believe that the screen display on the analog 
videophones is iinacceptable to most consunmers 
and the cost too high. Even if you buy one 
videophone on the assumption that the person 
at the other end already has one, then it is still 
10 times the cost of an ordinary phone, even at 
the most generovis of estimates. We therefore 
believe that the analog videophone will not take 
off in the short term and indeed that is our view 
of the whole videophone market. 

However, when it does take off, as it surely wiU, 
there wiU be strong growth from the sorts of fac-
tors mentioned early. For example, from parental 
pressure of mothers wanting to look at children, 
grandparents at grandchildren and friends and 
families split across the world. In this increasing 
global village, we are becoming more aware of 
communications and video is a powerful form 
that people wiU surely want. 

But we don't believe it vdll be soon. The ISDN 
infrastructure, quaUty of picture and costs of 
equipment will limit the market until the latter 
half of this century. We believe videophones will 
happen in the 1995 to 2000 time frame. This 
mig^t seem strange to some, but I have leamt 
that the telecoms industry moves far slower 
than the PC industry. 

There is, however, a potential vast market out 
there. There are about 260 million handsets in 
Europe connected to the phone system; if only 
10 percent of these get transferred into a video-
phone then that is 26 million, or over fi.ve times 
the installed base of facsimile machines across 
Europe. 

I leave you with this thought potentially, the 
videophone market is a vast one, and it is up to 
you to exploit it. 

By Jeffrey Goldberg 
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Market Analysis 

Semiconductor Maricet Forecast and 
Maricet Share Analysis 
This Dataquest Perspective is the first in two 
reports on Dataquesf s eleventh aimual semicon
ductor conference. The conference took place 
between Jime 3 and 5 at the Juiys Hotel, Dublin, 
Ireland. It was chaired by Bipin Parmar, Director 
of the European Semiconductor Group (ESG) at 
Dataquest. The first speech Semiconductor Market 
Forecast and Market Share Analysis was given dur
ing the session entitled Dataqu£st's Forecasts and 
Analysis by Jim Eastlake, Senior Industry Analyst 
and Manager of ESG, Mike Glennon, Senior 
Industry Analyst, ESG and Byron Harding, 
Industry Analyst, ESG. 

The fiiU text of this speech is reproduced here 
for tiie Isenefit of those clients who cotdd not 
attend the conference. Copies of the slides 
shown accompany the text. 

introduction 

Jim Eastlake 

We are going to analyse the European semicon
ductor market, beginning with a review of ova 
1991 market share, and then taUdng about 
products and applications. Next, we will per
form some vendor analysis to understand the 
possible direction of market shares. We will also 
look at that impact the product and applications 
trends will have on the regional markets. .And 
finally, we wiU discuss world markets. 

Market Shares 

&ide 1—Preliminary European Market Share 
Railings 1991 
Let us begin our analysis by looking at 1991 
in Older to establish a base to look forward 
from. Here we see our preliminary estimate of 

DataQuest® 
aaHnpanyof 
The Oun&Biadsbcct Corporation 
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the Etiropean semiconductor market share. 
While the big three European companies con-
tinued to hold the top spots, the headlines 
went to Intel which grew its European sales 
by 22 percent. This growth occurred through a 
substantial increase in microprocessor revenue 
as the PC migrated from the lower-priced 
80286 to the more expensive 80386 products, 
and the 80486 established itself. 

As Intel controls 60 pereent of the European 
microprocessor (MPU) market, It is easy to 
understand -why MPXJ was the strongest mar
ket in Europe, and indeed worldwide last 
yeat Though I must note here that it was not 
alone, not surprisingly AMD more than 
doubled its European microprocessor sales. A 
review of the behavior of the vaiioiis semicon
ductor product and applications markets last 
year provides a valuable guide to the reason 
behind the conapanj/s performance. 

With the consumer market plagued vath 
inventory problems, and the industrial market 
depressed by economic conditions, the discrete, 
microcontroller and analog markets achieved 
little growth. This we see reflected in the flat 
sales of Philips, SGS-Thomson, Motorola, and 
National Semiconductor. 

In the EDP segment there were a few bright 
spots, but overall, a slovraig PC market and 
continued restructuring among the big cus
tomers in Europe led to slow demand. This 
resulted in continued price erosion particularly 
in memoiy. We see this reflected in the sales 
of Siemens, Texas Instruments, Toshiba, and 
ISIEC, which rely on memory for a sig^nificant 
proportion of their revenue. Of the strong 
memory players, only Hitachi achieved signifi
cant growth doing very well in value-added 
memory modules. I would like to point out 
here that 7 of these top 10 vendors lost share 
of the European market—^European, US and 
Japanese companies alike. 

Side 2—Preliminary European K/laricet Sliare by 
Supplier Base Region 
Here we see the European market share by 
vendor base. After a rare turn of events in 
1990, when European and US companies 
gained share of die European market, 1991 
saw a return to the more familiar pattern of 
the last decade. That time saw the cortibined 
sales of Japanese and now Korean companies 

(more specifically Samsung) gaining share at 
the expense of tiie European and North 
American companies. 

The point I am making is: a compan)^s mar
ket share depends on how well the product 
and applications markets in which it operates 
perform, particularly in the short term. How
ever, in the longer term this alone does not 
determine market share performance. One 
major factor is that as new companies enter a 
market, they take share from the bigger, more 
established companies. This is balanced by the 
feet that the big companies with huge 
resources can "out-invest" their competition if 
they apply their strengths wisely and leverage 
their better developed routes to market. 

I shall return to this theme in a little while to 
look at events over the next five years. But, in 
order to do this we must introduce and justify 
our thinking on the direction of product and 
applications markets. 

Products 
Mf fce Glennon 

Slide 3—Maiket Product Share 
I can analyse the Etxropean semiconductor 
market from three viewpoints. For products I 
shall examine the current status of the market; 
for applications I shall look forward and see 
which applications are likely to provide future 
demand for products, and for countries I shall 
see the impact of these trends on the regional 
markets. So, what do we expect to happen in 
these areas? 

Let us turn first to products. Those products 
which are the most representative of the semi
conductor market are memoiy, microcompo-
nents and logic. These products represent over 
half of the senticonductor market in Etuope. 

The analog product segment is also significant, 
but while in 1991 it was larger than each of 
these categories, its expected growth is lower 
than for ttie others. 

Slide 4^-Europeatt Semiconductor Market 
Here we have Dataquesf s short-term and 
long-term growrth forecasts for the products. It 
is dear that they show good growth, both in 
the short and the long term. First I shall look 
at the microcomponent market. 
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Looking at events over the past year, 
microcomponents liave enjoyed high grovvth, in 
feet for the past two years, and this will con
tinue for at least the next year The major use 
of microprocessors is in personal computers, 
and the trend over the past 12 months has 
been towards 486-based PCs, and away from 
the 386. 

Slide 5—European PC Shipments 

While the upturn in 486 PCs is slight, it is 
significant, and the downturn in 386 products 
is very msurked. This slide shows the con-
sumption of PCs in Europe, but the shift in 
emphasis is also reflected in PC production. 
The 486 is higher in price than its 386 equiva-
lent, so this move to higher performance 
increases the dollar value of the marlcet 

Slide 6—Products, Microcomponent 
In microcontrollers, growth has been slow. The 
weak consumer market mentioned by Jim 
ecirlier has reduced the consumption of these 
products. In addition, delaj^ in the approval 
of GSM handsets, due to a bottleneck in test
ing of devices, has put back voltime produc-
tion of the phones, and hence the volume con-
sumption of the high-value DSP controllers 
whidh are used in the liandsets. 

ISDN equipment is also a heavy user of DSP 
and microcontrollers, and the persistent delay 
in the volume use of the service has given a 
long-term postponement to consumption. 

In the automotive industry, economic condi
tions across Eiorope have slowed new car 
sales, and hence the microcontrollers which are 
placed in them. However, the growing semi
conductor content in automotive applications is 
offeetting this, and the market is still growing, 
albeit slowly. The peripherals market stalled in 
the past year. 

Many component prices have declined severely. 
Maths coprocessors experienced dramatic price 
cuts, partly because of competition, and the 
PC chip set market is very competitive now 
and has niany suppliers. Price pressure is very 
high in this area, resulting in low growth for 
the market. 

Looking now to the future, the microprocessor 
market, especially in PC appUcations, is 

becoming more competitive as alternative 
sources appear The size of the PC market has 
ensured companies are prepared to risk 
lengthy and cosdy litigation in order to gain a 
share of this lucrative market. However, it 
may not remain as lucrative for them. Intel's 
response to this frontal attack by a variety of 
companies has been to try to move the 
majority of the consumers upmarket to a 
weU-protected area. The rise in 486 shipments 
indicates tiiat it is succeeding. While the other 
suppliers are battiing for a smaller share of a 
declining market, Intel has the high-end mar
ket to itself again. However, the effect of com
petition on processor prices has been 
noticeable. 

Slide 7—Intel 386SX Pricing 
The price in Europe of the 16-MHz 386SX 
processor, shovtm as the lines on this graph, 
has been relatively stable since December 1990. 
Prior to this, the high prices were related to 
shortages in supply, as the long lead times, 
shown as the bars, indicate. This decline in 
lead times may be due to the onset of compe
tition in tlds market, which is reducing prices 
sUghtiy, in spite of increases in lead time. 

The resvilt is the narrowing of the gap 
between the low-volume price and the high-
volume price. There is now very Uttle differ
ence between them. 

These price falls are small, as the only real 
competitor was AMD, but the arrival of more 
suppUers narrows the scope for differentiation, 
and lov̂ êr prices ljecome more tempting. 

Slide 8—Products, Microcomponent 

The other noticeable feature of the processor 
market, is the application of consumer market
ing, in the form of brand image. We are now 
encouraged to buy a PC with "Intel Inside," 
even if we are not sure what it is. This is a 
reflection of a maturing market. 

The RISC arena has been a Uttle unsteady for 
the past year. There have been many 
aimouncements of new products which provide 
a major improvement in performance. How
ever, many of these prwiucts have been 
delayed, with the consequential effect on their 
consumption. 
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The ACE consortium was to have provided a 
stimvdus to the use of RISC and in particular 
the MIPS processor. However, the departure of 
many key members of the consortium, such as 
Digital and Compaq, has weakened it con-
siderably, so the outlook is less optimistic. 
Europe's contribution to the RISC market has 
been subdued. 

While the raging battle between SPARC and 
MIPS and Hewlett-Packard and IBM has 
received much attention in the press, a com
pany called ARM has been quietly shipping 
its products, with very little fuss. Considering 
there are four SPARC suppliers, and five MIPS 
suppliers, ARM—^until now only using VLSI 
Technology as its manufactvirer—^has main
tained a creditable success in the top five 
installed base products. ARM has taken the 
imique approach of using RISC techniques to 
reduce die size and power consumption, rather 
than to deliver the viltimate performance. 

At the same time, Europe's alternative proces
sor, the Transputer, has been endorsed by IBM, 
for use in its disk drives—^the serial link on 
the device giving the greatest benefit for IBM's 
application. 

I jtist mentioned that the microperipheral mar
ket stalled last year, but one specific micro-
peripheral deserves a more detailed analysis, 
mainly because of its impact on the semicon
ductor market. I am of course referring to 
memory. 

Products—Memory 
Byron Harding 

Slide 9—1M DRAM Production in Europe 
The memory market in Europe, and the indus
try suppljntng it, have seen some important 
changes since our last conference. I shall sum
marize these changes and their effect on the 
European market. To begin with, I will look at 
production of DRAM in Europe. 

Siemens is the leader in the production of the 
IM DRAM, followed at some distance by NEC 
and Motorola. Dennand for the IM has already 
peaked, so it is not stupiising to see local 
production declining rapidly. 

Slide 10—IM DRAM Production vs Demand in 
Europe 
Total European production compared vdth 
demand indicates that a significant proportion 
of the market is being met by imports. Lead
ing importers of the IM are Samsung and 
Texas Instruments. 

Slide 11—4M DRAM Production in Europe 
4M DRAM production is beginrung to ramp 
up, following the wave of investment in new 
Eiuopean plants by tine com^panies shown in 
the slide. 

Mitsubishi and Hitachi are the most conserva
tive in their production schedules, and my 
estimates for Texas Instruments only covers 
phase 1 of their fob plan. Of course, all these 
estimates are subject to changing market con
ditions and strategies. 

Semiconductor companies around the world 
have pushed out their iab construction plans 
in reaction to the weakness in the world semi
conductor market. 

Fab plans in Japan have been affected more 
severely by this slowdown than fabs in 
Evirope. In fact, the strategic importance of 
having a iab in Europe has probably saved 
these plants fix>m more severe cutbacks. 

Slide 12—4M DRAM Production vs Demand in 
Europe 
A comparison of 4M production versus 
demand indicates that at least 30 percent of 
4M DRAM wiU stiU be imported by 1995. This 
is even before taking into accoimt exports 
from these plants to other world markets, and 
the use of tiiese fabs to run other product 
lines. Nonetheless, Europe will become more 
independent in its supply of DRAM and other 
memory modules. 

The question I raise is: can the Etuopean mar
ket provide an adequate return on investment? 
One indicator of this is the market price for 
memory. 
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Slide 13—Woridwide Maricet Prices, IM (256Kx4) 
DRAM 
This slide shows booking prices for IM 
DRAM over the last nine months in five 
major world markets. These are the United 
States, Japan, Korea, Taiwan, and Hong Kong. 

Europe is placed in perspective with these 
markets, and in a reasonably competitive 
position. 

Slide 14—Woridwide Maricet Prices, 4M (4Mx1) 
DRAM 
In the case of the 4M DRAM, there has been 
some price movem.ent in Japan, making it the 
cheapest market overall This is a continuing 
problem of overcapacity. 

Europe fits firmly above price levels in the 
United States, Japan, and South Korea. This 
relatively high position is not entirely 
vinrelated to certain trade controls, which I 
shall discuss later. 

Slide 15—Woridwide Maricet Prices, Slow IM 
(128KX8) SRAM 

The Japanese nnarket price for the IM slow 
SRAM has followed almost the same trend as 
tiie 4M DRAM. Again, overcapacity is to 
blame, pulling the price down below all other 
markets—except Europe. 

In January this year, the IM SRAM benefited 
fix>m complete duty suspension, marked by the 
star in the slide. I believe that the sudden 
downward pltuige in the price is mainly 
related to this suspension, and not just a 
result of ongoing price erosion. 

This being the case, it clearly demonstrates the 
effect the tariff has on the market, and the 
likely consequence of its removal on other 
products. 

[Dataquest has produced a reference report 
entitled EC Semiconductor Tariffs and Related 
Issues: a Guide for Suppliers and Buyers, which 
can be obtained by contacting Dataquesf s 
marketing department] 

Slide 16—Woridwide Maricet Prices, IM (128Kx8) 
EPROM 
This is the case of IM EPROM, which has hit 
rock-bottom prices in the Korean market Cut
throat competition between US and European 
suppliers has driven the price down to a 
ridiculous $2.5. 

Including European price trends shows that 
Europe is the next-cheapest market after Korea. 
Again, it is US and Etiropean suppliers that 
have driven the price down, not Japanese or 
Korean. 

These slides demonstrate that Europe is world 
competitive in memory prices, and a reason
able return on investment for putting expen
sive DRAM fabs in Europe is not likely to be 
gained by seUing the output from these fabs 
in Europe alone. Another solution is to run 
non-memoiy product fines in these fobs, for 
which profits are higher. 
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Slide 17—EC Antidun^ing Action in Memory 
This is a summary of EC antidumping action 
in the semiconductor field. But what is the 
effect of such measures on market prices? 

As a case study, I wiU show you for the first 
time our estimates for Japanese DRAM refer-
ence prices compared with market prices. 

Slide 18—Estimated EC DRAM Reference Price vs 
European Maricet Price, 256K DRAM 
This the 256K DRAM. There is hardly any 
correlation between reference price and market 
price for this product. 

The Japanese have moved out of tins market 
and the major share is now held by Samsimg, 
wliich is not bound by reference prices yet 

Slide 19—Estimated EC DRAM Reference Price vs 
European Maricet Price, 1M DRAM 
The correlation is stronger for the IM DRAM. 

However, as the Japanese are moving out of 
this market too, the correlation is bcdng lost 
again. Samsung and Siemens are now leading 
suppUeis for this part. 

Slide 20—&timated EC DRAM Reference Price vs 
European Maricet Price, 4M DRMH 
The closest link is found in the 4M DRAM, as 
products made in Japanese isSos still have tlie 
largest share of the market. 

But with European production coming on line 
and strong imports coming from South Korea, 
this link will soon be lost, and a free market 
will prevail. 

And so, on to our forecast for the European 
meniory market. 

June 19,1992 ©1992 Dataquest Europe Umlted SCEU-SVC-DP-9206 
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Slide Zl—European MOS Memory Consumption 
Overall demand for memory in Europe in 
terms of megabits is expected to grow by 
50 percent per anntim out to 1995. 

But there is a slowdown in this growth rate 
in the longer term. Although PC and work-
station manufacturers are increasing their 
production base in Europe, we do not foresee 
any major new applications to svistain histori
cal growth rates. 

One exception is flash memory. It is getting 
im.plemented in many existing and emerging 
applications. 

The success of flash memory has been helped 
by a worldwide standard on memory cards, 
the PCMCIA standard, which continues to 
evolve beyond its original charter for infonn-
ation storage. 

Slide 22—European MOS Memory Price/Mbit 
But the main differentiator in the memory 
market is cost, and this slide shows that flash 
memory suppliers, particularly Intel, are 
addressing this issue seriously. 

The market potential that flash memory 
presents has not gone amiss among those who 
envy Intel's 80 percent market share. 

Slides 23 and 24—Flash Memory Product 
Announcements 
This is a summary of some of those com-
panics' plans, all the way from Intel through 
to TSMC. 

This is a market to watch over the next few 
years, as these companies start competing 
against each other for slices of Intel's market 
sliare. 

June 19,1992 ©1992 Dataquest Europe Umlted SCEU-SVC-DP-9206 
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Products—togic 
Mike Glennon 

The outlook is also for a respectable growth over 
the next five years, comparable to micro-
component and memoiy. 

ASIC has been the strongest contributor to the 
logic market, but now a wider range of VLSI 
standard products is encroaching upon ASIC's 
dom£iin. 

S/Iife 25—Product Cycle Times 
ASICs are often used early in a piece of 
equipment's life cycle, where standard 
products cannot provide the flexibility in the 
application. 

As the eqtdpment becomes more mainstream, 
and the volvime increases, standard products 
take over from the ASICs. 

These standard products are being developed 
earlier in the product life cycle, and this is 
compressing the early period in a product's 
life when ASICs are the preferred solution. 

Many of these VLSI products are supplied by 
ASIC companies, as they attempt to break out 
of the ASIC market. The profitability of these 
products is high, despite the competition. 

The price of a gate array may be low, but the 
price can rise sigiuficanfiy when it is sold as 
part of a SPARC chip set for example. The 
design expertise is being leveraged through the 
higher-priced silicon, raising the profitability of 
the product line. 

Slide 26—Products, Logic 
However, the fectors which forced down prices 
in the ASIC market wiU also apply to these 
chip set markets. 

There is oidy a limited number of high-
volume appUcations, and many of these have 
already been identified by these ASIC com-
paides. The PC chip set has had its day. The 
next apphcation is now GSM, and already 
suppliers are fighting for these chip set 
sockets. 

Image and data compression, high-definition 
TV, and cordless communications are other 
areas where we expect to see severe competi-
tion in the longer term. 

No surprises are forecast for the general-
purpose logic market, and it will maintain its 
steady levd. The emphasis will move away 
fix>m bipolar products towards CMOS and 
BiCMOS. The semiconductor market owes 
much to general-puipose logic, and fliere is 
still much to be learned irom. this market. 

Finally, while bipolar is clearly shovdng a 
decline in logic, a place still exists in tiie 
highest-speed applications. These include very 
high-performance products such as digital 
testers or superconaputers. 

Applications 
Slide 27—Eumpean Semiconductor Market, 
Applications Share 
Moving on now to appUcations, I shall look at 
EDP, conunimications, and consumer. As you 
can see, these represent about two-fhitds of 
the market. 

Slide 28—European Semiconductor Market 
Here is the short- and long-term forecast for 
these appUcations. 

You can see from this that: 

• Data processing shows the highest long-term 
growth. 

• Perhaps surprisingly, communications shows 
the lowest of the three. 

I shall explain the reasons behind this in the 
next few minutes. 

Slide 29—Applications, EDP 
Looking in more detail at EDP applications, 
manufacture of PC products is returning to 
Europe again, reversing the transfer of produc
tion to the Far East. The lack of control of 
production at these large distances, in a fast-
moving market, has added to the cost of 
manufacture. 

The total cost of deUvering a product to a 
customer is now considered; offshore manufac
ture is not necessarily cheaper in this overall 
equation. PC manvifacture is not alone in this, 
and Other areas of manuj^cture, such as some 
consvuner and telecoms products, are also 
being brought back to Europe. 

June 19,1992 ©1992 Dataquest Europe Umlted SCEU-SVC-DP-9206 
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In addition to PC manufacture, workstation 
and mainframe manufacture is likely to 
increase, following the transfer of some 
production to Evirope. Companies such as Bull 
and Olivetti are expected to increase their pur
chase of semiconductors, following a mora
torium in purchasing to reduce inventories. 
These, however, are short-term changes. In the 
long term, multimedia-related products will be 
the driver for electronic data processing. VWn-
dows £md other software will nnake significant 
demands on processor performance and memr 
oiy needs. 

Image management will also stimulate demand 
for peripheral chips; for image compression 
and decompression, and also network interface 
products, llie complexity of these components 
is so high, they mvist be developed in mul-
tichip solutions. So, the outiook for multimedia 
applications is good, as the silicon demands 
are quite high at the moment. 

However, there are many suppliers which are 
developing chip sets for this market now, 
while the high growth is still some time away. 
When the market does begin to take off, 
several suppliers will be ready to jump in at 
a moment's notice. The final result will be 
severe competition on price. 

Slide 30—:f^plications, CommmicaUons 
Commimications is another major applications 
area in Europe, and is indeed Europe's 
greatest strength. However, the high long-term 
growth for the communications market is now 
past its peak, and we can expect lower growth 
in the long term. Much of the high growth is 
related to the digitization of conmumications 
wiflun Emrope, but this is nearing completion. 
But Eastern Europe still requires a digital 
infrastructure to be built, and the introduction 
of second operators into many countries will 
add to exchange and switch sales. The GSM 
network is still being built, but much of this 
work wiU be also completed in the near term. 
The market vntix the highest potential growth 
is cordless communications, although titds does 
not require the same level of infrastructure. 

So the potential decline in internal consump
tion of infrastructure products must now be 
balanced by exports of European telecoms 
products. T5^ically this would include 
exchange manufacture and mobile handsets. 

The outiook for the communications sector of 
the semiconductor market is therefore related 
in the long term to the health of the world's 
commiuiications market, as the export of 
equipment is dependent on the competitiveness 
of Europe's telecoms hardware suppliers. 

These companies should maintain some suc
cess, however, as the world's top telecoms 
hardware manufacturers are European. 

Slide 31—Applications, Consumer 
In the consumer market, while the short-term 
demand has been weak, the longer-term out
look is much better. Fear of recession has 
slowed consumption of consumer products, 
and many suppliers built products in time for 
an expected boom, related to this year's Olym
pics, but this has yet to materialize, resulting 
in large inventories. There were sonie signs of 
a mini-boom in countries such as Atistria and 
Svdtzerland prior to the 'Mnter Olympics, but 
the summer boom is yet to come. 

In the longer term, the outlook is better. Digi
tal audio equipment vdll give consumers 
sonaething new to spend tiieir money on, 
when confidence returns to the market. Multi
media products provide another outiet for 
spending. 

The negative factor is incompatibUty between 
vendors' formats, in l)oth digital audio markets 
and miiltimedia. This may provide a brake on 
early take-up of the devices, until a dear win
ner is seen. 

HDTV is a long time away, and the standards 
batfle is yet to be finished. Resistance from 
both suppliers and consumers may hinder the 
success of this product, in spite of efforts by 
the European Commission: 

• The Commission is trying to enforce a 
standard. 

• But the suppliers have yet to be satisfied. 

• The consumer as yet can only see an expen
sive TV, with Uttie benefit in improved 
resolution. 

I have shown you how^ "we expect the market 
to behave for both products and applications, 
and this clearly will have an impact on how 
the semiconductor companies will perform 
over this period. 
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Vendor Analysis 

Jim Eastlake 

Earlier, I established the principle that the 
behavior of product and applications markets 
affect company market share, though I 
acknowledged that there were other factors. 

Well, I am now going to take the applications 
and product forecast that Mike and Byron have 
just presented and use them to do some port-
folio analysis to see how market shares may 
evolve over the next five years. 

Slide 32—European Product Split 

This is a listing of the major product markets 
from bipolar digital, through MOB memory, 
micro, logic, and so on. On this we can plot 
the percentage share that each represents of 
the total European market. 

So, bipolar digital represents 4 percent of the 
European market, MOS memory 20 percent 
and so on. The "average" fine plots these 
shares giving an average for the European 
market. Note that analog, memory and micro 
represent the three largest markets. Though 
MOS logic and discretes are quite sizable too. 

Take the long-range product forecasts and see 
which product categories contribute the most 
growth in dollars, or ECU, to the Evtropean 
market over the next five years. We can now 
plot what we call the "growth contribution" 
that a particular product area will make. 

As you saw, we beHeve memory and micro 
will contribute most of the value of the 
growth to the European market, followed by 
logic and then analog. Note that discretes, 
opto. and bipolar products contribute little or 
nothing to Europe's growth. 

So for then, the slide teUs us that while ana-
log is the biggest market in Europe, its growth 
contribution is somewhat less that MOS mem-
cry and micro, which by 1996 wiU be substan-
tiedly bigger markets than the other five prod
uct areas. 

Slide 33—European ApplicaUons Split 
To cut a long story short, we can do a similar 
analysis with applications markets. Here we 
see the percentage share that the six applica
tions markets show and the markets' growth 

contributions. The conclusion is that data 
processing is Exuxjpe's largest applications mar
ket though commtinications, industrial and 
constuner are quite substantial. Also, over the 
next five years, we believe data processing 
wiU contribute nearly 35 percent of the value 
of Europe's semiconductor market growth. The 
nearest other market will be corrununications 
which wiU contribute about 20 percent 

So, here we have a quantitative analysis tech
nique based on size of curroit market and a 
market's growth contribution for products and 
applications. I am now going to use it to see 
if we can draw some conclusions about what 
US, Eiuopean and Japanese companies' sheire 
of the European market wUl be like in five 
years' time. 

In order to do this I am going to take the 
aggregated Etuopean sales in 1991 of the three 
big L^, European and Japanese companies to 
look at how their combined market share may 
evolve. So, I have combined the Etiropean 
revenues of Philips, Siemens and SGS-
Thomson; Motorola, Intel and Texas Instru
ments; and Toshiba, NEC and Hitachi I have 
then calculated what percentage of the com
bined sales of these three groups is by prod
uct and applications market. Let us begin with 
the position of three European companies. 

Slide 34—Top Three European Companies' 
Analysis, Product Split 
This slide plots the top three companies' com
bined product portfolios on the share/contribu
tion graph. The bars show the percentage of 
their total European sales, which fall into each 
of the main product markets. You can see that 
their combined sales are heavily weighted 
towards analog and discrete products which 
represent over half the business; whereas 
memories and microcomponents, the main con
tributors to growth, represent a relatively small 
part of combined business. Let us look at their 
combined position in applications. 

Slide 35—Top Three European Companies' 
Analysis, Applications Split 
Again, the bars show the percentage of the 
three companies' combined European revenues 
which fall into the major applications markets. 
The analysis shov r̂s that nearly 35 percent fall 
into consumer, when consumer represents only 
18 percent of the Etuopean market. Sales in 
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industrial and ttansportation are pretty much 
at market average. But, the percentage of their 
Imsiness, which falls in the two key growth 
segments of data processing and communic-
ations, is notably below average. 

So we can conclude tliat the big European 
companies have dominance over the slower 
growth product and applications markets. 'Mth 
this in mind it becomes clear why the tiuee 
companies have made certain strategic moves: 

• Siemens has connmitted itself so heavily to 
DRAM, and has taken a license for MIPS 
RISC technology. 

• Pasquale Pistorio [of SGS-Thomson] has voi-
ced the need to enter the DRAM business; 
why he acquired Inmos to strengthen SGS-
Thomson's micro and SRAM businesses; and 
why he is showing an interest in X86 
processors. 

• Philips has stayed in the PC business, and 
taken the Ucense to Sun's SPARC, though it 
clearly needs to increase its presence in 
memories. 

Companies with more than twice the market 
average share in a product tend to lose share 
with time. So, with such a presence in micros 
it seems highly likely that their combined 
market share wiU come under pressure. 
Though micros is one of the two big growth 
contributors. 

Now we wiU look at how US companies' 
applications pan out. 

Slide 39—Top Three US Campania' Analysis, 
European J^plications Split 
WeU, not smpiisingly with such a focus on 
microcomponents, an above-average percentage 
of their sales in Europe are into data process-
ing applications. What this comparison reveals 
is a gap in the consumer segment. 

So, among the major growth contributors in 
Europe, the three US companies are probably 
too heavily biased towards microcomponents, 
and data processing. In order to improve their 
likelihood of maintaining market share, they 
should strengthen their presence in memories, 
MOS logic and analog, and focus on 
consumer. 

5If(fes 36 and 37—Top Tliree European Comp
anies, Product and Applications Split 
These are independent companies. So, their 
individual det^Us differ considerably. In order 
to illustrate this I have included the next two 
slides in the conference binder which illustrate 
the individual products and applications port
folio details of the three. You can see for 
example, Siemens' significant sales in memo
ries, and Philips' dominance in the consumer 
segment. 

Slide 38—Top Three US Companies' Analyst, 
European Product Split 

Now let us move on to look at North Amer
ica. The combined product sales of the "big 
tliree" is shown here. It is certainly very 
different to the European companies' picture. 

Nearly half of US companies sales to Eturope 
fall into microcomponents: over twice the mar
ket average. By contrast, the combined port
folio of the three fells sigiuficantiy below the 
market average in memory, logic, analog, dis
cretes and optocomponents. 

To this end we have seen: 

• Motorola develop a relationship with 
Toshiba over memory technology and 
products. It became involved with a number 
of companies in the field of consumer such 
as Philips, with which it is developing 
multimedia products. 

• Intel perform pioneering work with flash 
memory, enter the DRAM business again 
through reselling Korean products, and 
develop its own DVI multimedia algorithm 
and product offerings. 

• Texas Instruments blazes a trail of manufac
turing and technology joint ventures in 
memories with its competitors, ctistomers 
and even governments. It announced a re-
emphasis on its consumer division, and is 
one of the most active participants world
wide in the various HDTV projects. 
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Slides 40 and 41—Top Three US Companies' 
Analysis, European Product and Applicattons Split 
Again, US companies' individual details differ 
greatly. In order for you to study them in 
detail I have included these next two slides. 

Slide 42—Top Three Japanese Companies' 
Analysis, European Product Split 

Now to the big three Japanese. Well, no prizes 
for guessing which product area represents the 
biggest portion of their business—^memories. 
Again, like the North Americans, the share of 
total sales that their biggest product area 
represents of their total Evuropean business is 
over twice the market average for that prod-
uct. Unlike the North Americans, a big portion 
of their sales comes from the other high 
growth area, rtucrocomponents. 

Other than memories and micros, a study of 
the r ^ t of their product profile reveals that 
their presence in bipolar, analog and discretes 
is weU below the Etuopean average. This pro-
file has left them vtilnerable. With the flat 
m.emories business of the past couple of years 
they have found it difficult to maintain share, 
and profits have been under pressiire. Let us 
look at their applications profile 

Slide 43—Top Three Japanese Campania' 
JUialysis, European Applications Split 
Here we see an interesting picture. Their com-
bined sales reveal an appHcations profile that 
maps the European market very closely. The 
emphasis is clearly towards data processing 
and is niemoiy-dependent, but unlike the 
North Americans they have a good deal of 
business in the consumer segment. 

The conclusion I wotdd draw is that Japanese 
compjmies' product portfolios are too memory-
dependent in Europe. But knowing the 
products and technologies they offer in Japan, 
they have the abUity to boost their Etiropean 
presence in the other areas quite considerably. 
Their weakness is in microcomponents, more 
specifically microprocessors and microperiph-
CTal chip sets. 

To this end we have seen Toshiba, IslEC and 
Hitachi make a number of moves over recent 
years to rectify this. Most significant for me is 
the way in which they have embraced RISC. I 
see this as a possible route for them to break 
the North American hold over this area. The 
irony of the situation is that it is the North 
Americans who have given them the RISC 
technology. 

June 19 ,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9206 
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Slides 44 and 45—Top Three Japanese Cam
pania' Analysis, European Product and 
Applications Split 
Again no one company is the same and I 
have yet again enclosed the individiial com-
panies' delails in the conference binders for 
your reference. 

I have shown how the evolution of product 
and applications markets have an effect on 
market share. To a lesser extent, the beliavior 
of country marlcets can also play a role in 
determining vendor performance. So, next, we 
would like to give you our analjrsis of the 
main country markets in Eiirope. 

Regions 
Mike Glennon 

We have now seen how we expect the markets 
for products and applications to behave, and 
examined the expected impact of these trends on 
the semiconductor companies which operate in 
the European market. 

There now remains the regional analysis of the 
market, where we can see what we expect to 
happen at the country leveL 

Slide 46—European Semiconductor Market, 
Regimal Share 
For this I wiU again focus on three representa
tive regions: 

• Germany 

• United Kingdom and Eire 

• France 

As you can see, these three coiuitries represent 
over two-thirds of Evirope's seiruconductor 
consumption. 

Slide 47—European Semiconductor Market, 
Consumption Forecast 

Again, this is Dataquesfs forecast for the 
regions. From this you can see that we fore
cast flie United Kingdona and Eire to have the 
highest growth of the tiiree, and France to 
have the lowest So now I shall look at the 
reasoning behind this forecast. 

June 19 ,1992 ©1992 Oataquest Europe Limited SCEU-SVC-DP-9206 
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Slide 48—Countries, Germany 
Turning first to Germany, the region's short-
term outloolc is poor, but the longer-term out
look is more positive. The cost of unification 
has had a big impact on the GDP growth, as 
we said it would at this conference last year. 
Higher wage demands are increasing costs and 
interest rates, giving Germans less money to 
spend on consumer goods. The result is some 
growth in consumer inventories, and a cutback 
in production. In addition to this, some con
sumer production is moving out of the region 
to areas such as Austria, which has stronger 
linI£S into Eastern Exirope. 

The electronic content of cars is increasing, 
and this is compensating for the short-term 
decline in new car sales. Exports of cars, in 
particular to the United States, are growing 
again, so this sector will improve. To balance 
these negative factors, longer-term growth 
looks good. The telecoms business is strong, 
and the country's manvifacturers benefit by 
being close to Eastern Europe. 

Industrial production is also strong, and stable, 
and does not suffer the same swings in 
demand as consvimer or EDF segments. PC 
manufacture is also rising, and this is a high-
growth area. The longer-term outlook is there
fore good, partly due to the size of the coun
try, and the high demand as a resvdt of this. 
The level of equipment aianiifactuiing invest
ment in Germany by foreign companies has 
not been massive; but big enough to have an 
impact on production in the region. 

Slide 49—Countries, United Kingdom and Eire 
The UK and Eire region also shows high 
growth, related very strongly to the presence 
of foreign companies which have invested in 
manufacturing in the region. However, the 
result of this foreign investment is that the 
design wins for the product are in tiie home 
market. The short-term outlook is for a recov
ery, following two weak years. This is related 
to the expected recovery in consumer con
sumption, and the knock-on effect on con
sumer equipment production. The growrth in 
the manufacture of PCs is also contributing to 
the short-term recovery. 

Presenting the conference here in Dublin 
means Eire should receive a special mention. 
The Irish market is a major contributor to the 

UK and Eire region. The location of manufac
turers such as Apple, Digital and others 
means the market here is tied strongly to the 
PC market in Europe. We foresee tids market 
to continue to show high grovrth, as the 
introduction of more advanced PC and work
station products stimiilates EDP demand in 
Eimjpe. The UK and Eire region has been par
ticularly successful in courting foreign invest
ment, perhaps the most successful region in 
Europe. This is a result of a continued policy 
throughout the 1980s. 

Slide 50—Countries, Ranee 
Finally, France. The cotmtry is in a poor state 
of health, with some key French manufacturers 
in the process of transferring some mantifac-
turing outside Euux>pe to regions with low 
labor costs. This is at a time when many 
Other cotmtries are attracting manufactiuing 
back to the home region. 

But the telecoms business in France is good, 
and the country is benefiting from the tele
coms market boom. The longer-term outlook is 
not SO good, however, as the telecoms 
manufacturing business is moving past its 
growth peak. 

The factor which is most likely to have an 
impact on semiconductor consumption is 
equipment manufacturing. The government 
appears to have made little effort to attract 
foreign manufacturers. Some local manufac
turers are now transferring production over
seas, and there are few new ones to replace 
them. The French semicondtjctor market may 
suffer as a result. 

So I have shown you our expectations of per
formance both in the short term and the long 
term for the key areas of: products, applica
tions and regions. But how will the European 
region as a whole perform when compared 
with the Other worldwide regions? 

Slide 51—Worldwide Semiconductor Forecast, 
Actual Uarket Share by World Region 
This is Dataquesf s latest forecast for the 
world regions, out to 1995. Europe lost its 
position as the world's second-largest semicon
ductor market as long ago as 1980. The 
United States lost its leading position in 1985. 
If the picture is not clear, the next slide shows 
the underljdng trend. 

June 19 ,1992 ©1992 Dataquest Europe Limited SCEU-SVG-DP-9206 
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Slide 52—WorUmde Semiconductor forecast, 
Market Share Trend by World Region 
Fiona this sUde you can see that Western 
Europe is in danger of becoming the smallest 
sertuconductor market in the world, as the 
growth in the Asia/Pacific region outstrips 
that in Europe. The transfer of equipment 
production to that region is reducing the 
equipment production in Europe, and hence 
the semiconductor consumption. 

If this is the case, Europe may lose its high 
technology to other regions, as the worldwide 
semiconductor suppliers focus their attention 
in areas where much of the world's manufec-
tuiing is located. If this occurs, Etiropean 
equipment manufacturers may not have access 
to the latest technology, and will therefore lose 
a competitive edge for their equipment. 

Global Investments 
]im Eastlake 

Slide 53—Investment 
I would like to finish this market analysis 
with a few observations on the global invest
ment environment. 

Between 1986 and 1991 worldwide capital 
spending on semiconductor plant and equip
ment grew from $5.1 billion to $14.4 billion. 
We attribute this incredible surge to a capital 
investment boom in Japan fuelled by cheap 
money, and sptuxed on by a double-digit 
growth in the worldwide PC market. TTtiis has 
left the industry with significant excess capac
ity that is going to take time to work off. 
There are several signs which point to this: 

• IC prices are flat or declining, particularly 
memory products. 

• The profits annovmced by particularly the 
big Japanese corporations have slimmed. 

• The level of foundry activity is increasing, 
which suggests that some companies are 
scrambling to sell excess wafer fab capacity 
in order to attain higher utilization. 

• The rate of closure of older fabs is picking 
up and the speed with which new Unes are 
being brought forward has slowed. 

Slide 54~-Delayed 200 mm Fab Plans in Japan 
This slide shows the nuniber of 200 mm 
mainly memory fab projects that have been 
delayed or scrapped recently in Japan. There 
are 12 here but outside Japan there are even 
more. Byron already indicated that Europe has 
not escaped. 

Slide 55~-Worldwide Forecast of Production, 
Capital Spending and Wafer Fab Equipment 
Against this background we do not expect the 
current levels of capital spending to be main
tained. This table summarizes our latest projec
tion for senuconductor production, capital 
spending and fab equipment revenues. 

You will see that we expect global capital 
spending to shrink by 3 percent this year and 
that wafer fab equipment sales will decline by 
8 percent. The projected growth of 14 percent 
in the value of semiconductor production may 
then seem contradictory, but tbis is possible 
becatise of the excess capacity. In the longer 
teim, we forecast the compoxmd annual 
growth rates for capital spending and fab 
equipment as being only single-digit across the 
period 1990 to 1995. This is to be compared 
with the soUdly double-digit growth through 
the 1980s. 

June 19,1992 ©1992 Dataquest Europe Umited SCEU-SVC-DP-9206 
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DELAYED 200 inm FAB PLANS IN JAPAN 

COMPANY 

Fujitsu 
Hitachi 
KTI 
Matsushita 
Matsushita 
NEC 
NEC 
NKK 
Okl 
Sanyo 
Sharp 
Toshiba 

PRODUCTS 

16Mb DRAM 
4Mb/16MbDRAM 
ASIC 
16Mb DRAM 
16Mb/64MbDRAM 
16Mb DRAM, MPU 
4Mb/16Mb DRAM. EPROM 
4Mb SRAM, ASIC, MPU 
16Mb DRAM 
16Mb DRAM 
4Mb DRAM, ROM 
16Mb DRAM 

FAB TYPE 

Production 
Production 
Production 
R&D 
Production 
Production 
Production 
Pilot 
Production 
Production 

- Production 
Pilot 

WORLDWIDE FORECAST OF PRODUCTION, 
CAPITAL SPENDING AND WAFER FAB EQUIPMENT 

(Millions of Dollars) 

Production 

Capital 
Spending 

Fab Equipment 

1991 
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6,026 

1992 
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AGR 
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1995 
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CAGR 
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Slide 56—Investment 
What do we consider to be the implications of 
the end of this Japanese-led boortL 

Firstly we can expect Japanese semiconductor 
companies to slow down their plaits for 
foteign investment. There are dear signs of 
this happening now. Secondly, we see a slow
down in the flow of capital from Japan. The 
migration of Japanese equipment and materials 
companies set to follow their customers abroad 
will slow. This v«ll result in fewer acquisitions 
and investments abroad which in turn will cut 
off a vital flow of investment to, in particular, 
US companies, given the importance Japanese 
capital has played in funding start-ups. Third
ly, Japanese companies will increasingly move 
away from commodity products towards offer
ings with added higher value; as a result, chip 
design and manufacturing flexibility wiU grow 
Ln importance. Finally, there is the spectre of 
increased trade friction. 

The silver lining to this dark cloud rests on 
the simple iact that the increasing vise of 
semiconductors across a bewildering array of 
applications will continue at a steady pace. 
Several new areas promise to kick the indvistry 
back into high gear over the next four or five 
years. We have mentioned some already. But, 
we must be vigilant for there is a dear anal
ogy with nnarket conditions of the past, if 
capadty is cut back too far at the wrong time. 

Slide 57—Summary 
We explained how we believe memory refer-
ence prices wiU be less influential in the 
future as production in Europe increases. We 
then indicated that we see setcticonductor 
demand from the comnaunications segnment in 
Europe starting to slow, as the digitization of 
exchanges nears completion. Germany is 
experiencing a short-term slowdown as the 
cost of unification slows economic growth. But 
as the cotmtry recovers, we will see the semi-
conductor market improve within the window 
of this forecast. 

I indicated that, combined, the big three Japa
nese conipanies seem best positioned in 
Europe's product and applications markets to 
maintain or grow market share over the next 
five years. And finally, the current overcapac
ity in the industry is going to take time to 
work off with the inevitable consequences on 
prices. 

June 19 ,1992 ©1992 Dataquest Europe Limited SGEU-SVC-DP-9206 
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• Slowdown In Japanese foreign Investment 

• Slowdown in transfer of capital 

• Migration from commodity to value-added 
products 

• Spectre of Increased trade friction 

• Pervasiveness of semiconductors will 
restore balance 
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SUMMARY 

(Memory reference prices l^s 
influential 

Telecoms growth slowing 

Germany's slowdown short term 

Japanese companies well positioned 

Overcapacity will take time to 
work off 
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In Future issues 

In Dataquest Perspective, Semiconductors Europe, 
Conference Special, Part 2 we will be looking at 
the speeches given by the other Dataquest 
speakers. Their topics wiU cover. 

• End-user strategic trends 

• Personal communications 

• \^deophones 

For More Information. . . 
Topics in this issue Mike Glennon (+44) 895 835050 
1992 Dataquest conferences „ Conferences (-*44) 895 835050 
Subscriptions and other publications UK (+44) 895 835050 

France (+33) 1 48 97 31 00 
Germany (+49) 89 93 09 090 

Request by Fax „ ^_ Fax (+44) 895 835260/1 

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 c^ifidence 
by our clients. Individual companies reported on and analyzed by Dataquest may be clients of this and/or other Dataquest services. This information 
is not furnished in connection with a sale or ofier to sell securities or in cojuiection with the solicitation of an offer to buy securities. This finn and its 
parent and/or their officers, stockholders, or members of their families may, from time to time, have a long or short position in the securities 
mentioned and may sell or buy such securities. 
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Pricing Analysis 

European Pricing Update 
Table 1 shows European semiconductor booking 
trends for orders of 1,000, 10,000 and 25,000 
units or more. 

Standard Logic 
There are no changes in the prices for standard 
logic, but lead times are lengthening, which is 
typical for this period of the year. rQie lead 
times are hitting 24 weeks on some products 
from certain suppliers. These lengthening lead 
times are relieving pressure on the prices, but 
the prices have not actually increased. Philips' 
aimouncement about dropping a range of its 
bipolar products is driving longer-term business 
towards other suppliers, also adding stability to 
ttie prices. 

Analog 
The mono operational amplifier arena in Europe 
is fairly stable, with no price changes. 

Microcomponents 
The 386 products are showing their typical price 
dedines for this period. The large price reduc-
tion announced by Intel for its 486SX is increas-
ing its battle for market share. AMD has 
annovmced a competing product, but has yet to 
give an indication of price. In the meantime, 
bitel is taking the initiative, and pushing the 
entry cost higher. 

Memory 
DRAM 
Prices continue to slip downwards in many 
cases, although it is the 4M part that is drop-
ping the fastest. This has a direct effect on the 
lMx9 SIMM, which is increasingly being sold 
in a three-chip format, using 4M. The question 
being asked in the industry is whether 
demand for the 4M DRAM vviU pick up faster 
than expected, so that the conservative 
ramp-up in Japan announced by M m earlier 
this year would give rise to a shortage in the 
summer. The impending aimouncement of new 
reference prices in June is probably holding 
back a few large orders. "Will the 4M reference 
be going up, or down? 

The average contract price per Mbit is as 
follows: 

• 256K = $6.08 

• IM = $3.15 

• 4M = $3.00 

• lMx9 = $3.33 

• 16M = $8.75 

EPROM 
European prices for UV EPROM are very 
attractive, and erosion continues at most densi-
ties. The average contract price per Mbit is as 
ioUovfs: 

• IM = $2.90 

• 2M = $2.20 

• 4M = $2.75 

SRAM 
European prices for slow SRAM continue to 
be very competitive. Price erosion has held off 
somewhat now. However, Europe continues to 
lead the world in bargain-basement prices on 
the IM slow SRAM. The average contract 
price per Mbit is as follows: 

• 64K = $26.00 

• 256K = $13.00 

• IM = $9.30 

Current Exchange Rates 
1 u s dollar = 

0.550 UK pounds 
1.613 deutsche inar]£s 
5.425 French francs 
0.786 ECU 

By Byron Harding 
Mike Glennon 
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Table 1 
European Semiconductor Pricing May 1992 
All Prices in US Dollars (including import duty where relevant) 

Device Family 

Standard Logic 

FastTTL 

Standard Logic 

Advanced CMOS 

.Analog 

Microcomponents 

Memory 

DRAM 

UVEPROM 

SRAM 

Product 

74F00 

74F74 

74F138 

74F244 

74AC00 

74AC74 

74AC138 
74AC244 

741 Op . Amp. 

CODEC/Rlter 1 

CODEC/FUter 2 

80386SX-16 

80386DX-25 

80286-16 

68020-16 

R3000-25 

256K-8 (256Kxl) 

lM-8 (IMxl) 

lM-8 (256KX4) 

4M-8 (4Mxl) 

9M-8 (lMx9) 
lM-7 (IMxl) 

lM-6 (IMxl) 

4M-7 (4Mxl) 
4M-6 (4Mxl) 

16M-8 (4Mx4) 

lM-17 (128Kx8) 

2M-17 (256KX8) 

4M-17 (512KX8) 

64K-85 (8Kx8) 

256K-85 (32Kx8) 
lM-85 (128Kx8) 

Package 

PDIP 

PDIF 
PDIF 

PDIF 

PDIF 

PDIF 

PDIF 

PDIF 

T092 
1 

2 

PQFP 

CPGA 

PLCC 

PQFP 

CPGA 

PDIF 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

CDIP 

CDIP 

CDIP 

PDIP 

PDIF 
PDIF 

Mean lK 
Price 

0.12 

0.14 

0.18 

025 

0.19 

0.24 

035 

0.43 

0.17 

2.90 

5.75 

49.00 

103.00 

11.70 

31.00 

135.00 

1.80 

4.00 

4.00 

14.50 

32.00 

4.00 

4.16 

14.20 

15.20 

140.00 

3.50 

6.40 

15.50 

2.10 

3.80 

11.00 

Mean lOK 
Price 
0.10 

0.13 

017 

024 

017 

0.21 

030 

037 

0.12 

2.65 

5.45 

48.00 

98.00 

11.00 

28.00 

120.00 

1.60 

3.40 

3.40 

13.90 

30.50 

3.40 

3.54 

13.00 

13.60 

140.00 

315 

5.10 

12.50 

1.85 

3.50 

9.80 

25K+ Contract 
Price 

0.09 

0.12 

0.15 

0.21 

0.15 

0.20 

0.26 

0.35 

0.11 

2.50 

5.00 

47.50 

95.00 

10.00 

2600 

110.00 

1.52 

3.15 

3.15 

12.00 

30.00 

3.15 

3.28 

12.00 

12.50 

140.00 

2.90 

4.40 

11.00 

1.65 

3.25 

930 

Lead Time 
in Weeks 

12-18 

12-18 

12-18 

12-18 

12-16 

12-16 

12-16 

12-16 

4-6 

6-10 

6-10 

8-12 

8-12 

4-6 

4-6 

4r-10 

2-8 

2-6 

2-6 

2-8 

2-4 

2-8 

4-10 

4-8 

6-10 

8-14 

2-6 

2-8 

4-10 

4-10 

4-8 
2-10 

Group 1: Commercial temp> serial, PDIP, A/|X law 
Group 2: Commercial temp, serial, PLCC, A/fi law, programmable 

Source: Dataquest (May 1992) 
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Market Analysis 

State of the ladusby 
The WSTS flash three-month average book-to-bill 
ratio for April w âs 1.02, an increase from April's 
0.99, as shown in Figure 1. Three-month average 
orders booked totalled $909.5 million, a meagre 
0.5 percent increase on March. However, three-
month average orders billed totalled $889.5 mil
lion, a 2.9 percent dedine on the previous 
month, resulting in an increase in the book-to-
bill ratio. WSTS's estimate for the actual month's 
biUings in April was $789.5 million, a 21.9 per
cent decrease from March's restated estimate of 
$1,010.5 million. 

A decrease in billings in April compared with 
March is to be expected, as April is the first 
month of a quarter, but a decrease of this mag
nitude is imusuaL VWth the first four months of 
1992's billing data available now (in effect the 
first third of the year), the period has grown by 
1.4 percent over the same period last year. In 
Europe we have come to expect most market 
g r o v ^ to take place in the first five months of 
file year. W t̂h this in mind, Europe lools set for 
single-digit growth again in 1992. 

The US picture is somewhat different from 
Europe. April's three-month average booJdngs 
increased by 48 percent to $1,571.3 million from 
March's $1,499.6 nnillion. Three-month average 
billings also increased, by 2.1 percent, from 
$1,402.6 million to $1,432.0 mflfion. Tins resulted 
in a book-to-bill ratio of 1.10, and it marlss the 
sixth consecutive month that the US ratio has 
been above unity. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly biUing and three-month average 
booking figures for Europe. The model calculates 
frend and seasonal variations, and uses these, 
together with monthly weighting factors, to fore
cast futiKe billing and three-month average 
booking figures. These figures represent an 
"average" year. When the actual figures are 
compared with the forecast, an early indication 
of whether the year wiU be above or below 
average can be seen. The forecast and actual 
figures are compared, and this ratio is averaged 
over 12 months to show underlying trends. 

Figiues 2, 3 and 4 show the forecast and actual 
three-month average bookings, actual monthly 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 
1.40 

- 1.30 

1.20 

Note: Last two months are preliminaty. 
Souice: WSTS, SIA 
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Figure 2 
European Total Three-Month Average Bookings 
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Note: Last two months are preliminaty. 
Source: WSTS, SIA, Dataquest (May 1992) 

Figure 3 
European Total Semiconductor Actual Monthly Billings 
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Note: Last two months are pieliinmaiy. 
Source: WSTS, SIA, Dataquest (May 1992) 
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Figure 4 
European Total Semiconductor Book-to-Bill 

l=tatia Accuracy 

Note: Last two months aie preliminaiy. 
Source: WSTS, SIA, Dataquest (May 1992) 

billings, and book-to-bill ratio from the Data-
quest forecast model. 

The actual data is showing little growth, and the 
gap between the forecast model output and the 
actual data is widening. The actual billing figure 
for April is well below the forecast model expec
tations, and out of hne with the indicated trend. 
This would suggest the data is weaJ<, and it is 
lilsely to be restated upwards. 

The forecast model for billings calculates a 
gtowiti for the year of 8.8 percent, based on its 
calculated value for 1991. Howevav the actual 
value for 1991 was lower than that calculated by 
the forecast model, so the forecast growth for 
1992 over the actual 1991 value is 12.7 percent. 
The underljring trend apparent from the data we 
have so far indicates thiat grow^ for 1992 is 
likely to be nearer 1 percent over the actual fig
ure for 1991. The booking model calculates a 
growth of 7.5 percent over its calculated value 
for 1991, and a growth of 12.0 percent over the 
actual value for 1991. The underlying trend here 
indicates this growth will also be close to 1 per
cent over the actual 1991 value. 

The 12-month moving average growth in book
ings for Europe is continvung its decline. Aver
age growth for the past 12 months is now minus 
2 percent. The 12-month average bookings 
growth curve is an excellent leading indicator 
for 12-month average bfilings grov^tth, as can 
easily l>e seen in Figure 5. The indication from 
this is that the dedhte in bookings has not yet 
reached a turning point, so billings are unlikely 
to show any sign of improvement for at least 
two months, and possibly as long as four 
months. 

Dataquest Perspectrae 
On the streets the biggest news over the past 
four weeks has been Intel's decision to reduce 
considerably the prices for its 80486SX products. 
The facts are that Intel has reduced the price of 
the 25-MHz 486SX from $282 to $119, and the 
16/20-MHz parts to $99. This is for plastic-
packaged devices in quantities of 1,000 pieces. 
We believe that while Intel may gain significant 
penetration into the mass merchant channels, 
fhis price change was most definitely driven by 
encroaching competition. However, the most 
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Figure 5 
US and European Total Semiconductor 12-Month Average Growth 
(Three-Month Average Bookings) 

40 .0% 

30.0% 

20.0% 

10.0% 

0.0% 

12-Month Moving Average Growth (%) 

- V V --^•..••:-...- ...^..^^••^•:^. 

• ' ' ' 1 ' ' 1 ' ' 1 ' 1 !•• ' H - - H ' • 1 ' ' 1 ' ' 1 

—•— Eur. Actual B l 

Eur. 3M-Avg. Book 

- ^ - ™ - " ^ ' ' ^ * - ' - : . ._ 

' ' 1 ' ' 1 ' ' 1-^ '•! ' ' i ' ' [ ' 
Jan Apr .hj l Oct Jan Apr Jul 

90 
Oct Jan 

I 
Apr Jul 

91 
Oct Jan Apr Jul Oct 

Source: WSTS, SIA 

important issue is the net impact this wiU have 
on the following areas: 

• PC Demand Mix: Over the next two quarters, 
worldwide PC demand will shift to the 
486SX, printiarily from the 386DX. To a lesser 
extent this wiU impact 386SX sales, which will 
move further downwards and become foaised 
at the home/consumer markets. The 486DX 
volumes will continue iheir slight growth 
until the first quarter of 1993, tiien take off 
rapidly. 

n Competitive Shares: Intel will gain unit share 
over the next two quarters, going from a com-
bined 386DX plus 486SX volume of 1.2 ncdl-
lion units worldvwde in the second quarter to 
more than 2 million units in the fourth quar
ter because of the shift in demand mix. Most 
of these gains will come at the expense of 
AMD's 386DX and vdU inhibit penetration by 
Cjnix, Chips & Technology, and Texas 
Instruments. 

• Intel's Revenue: During this transition, the 
average selling price for the 486SX wUl take 
the position of the 386DX at the $100 to $110 
mark. Taking the unit shift into consideration, 
the company's sales from these two products 
will increase from $180 million in the second 
quarter of 1992 to $220 million in the fourth 
quarten 

In condvision, we see this as Intel taking aggres
sive steps to continue revenue growth and avoid 
losing market share. However, competitive pres
sures are forcing it to accept more moderate 
profits. In turn, AMD and other new entrants 
will have a more difficult time penetrating the 
market and self-funding R&D for the next-
generation 80X86 on the reduced profits 
available. 

By Jim Eastlake 
Mike Glenmm 
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ne Bsdmice of Power in the Eumpean 
EDA Industry 

Introduction 
The electronic design automation (EDA) industry 
is characterized by much technological cliange, 
high research and development expendittire, 
high product support costs and a great deal of 
industry concentration in both user (buyer) and 
vendor (supplier) organizations. Clearly, users 
and vendors need each other, but which party 
wields the greater bargaining power when deter
mining price, ftmctionality and purchasing 
terms? Using a Porter-style analysis, this report 
undertakes to: 

• Explore the bargaining relationship (the power 
balance) between buyers and suppliers in the 
European EDA industry 

• Project several future scenarios 

• Recommend strategy options to each party 

Forces Affecting the Power Balance 
The power balance between supplier and buyer 
in the Eiiropean EDA industry is a dynamic 
relationship which changes over time. It is 
driven by a number of forces including: 

• Customers' costs of svntching between one 
supplier and another 

• The nvtmber of suppUers serving the industry 

• Buyer size 

• Local economic conditions 

• The viability of using substitute or alternative 
means of designing electronic systems 

• Entry barriers to new supplier companies 

• The possibility of backward integration by the 
buyer (that is, buyers acquiring suppliers) 

Each of these factors affects the power balance 
in varying degrees, as explored below. 

Switching Costs 
Switching costs are the costs that a customer 
(a buyer) will incur when switching from one 
vendor of EDA tools to another. They are 
usually high and are primarily determined by: 

• New-system purchase costs 

• Personnel retraining costs 

• Costs of transferring data from the old sys
tem to the new 

New-system purchase costs are the most vis
ible and easily measured, but depending upon 
the scale of purchase, can often be the least 
significant cost. Personnel and data-related 
costs mainly result from S3^tem incompatibili
ties between different vendors' systems. The 
greater the dissimilarity, the greater the switch
ing costs. Different players in the industry 
have different perspectives on intervendor 
compatibilities, resiilting in an tmderlying con
flict of interest as follows: 

1. Users: Users want all vendors' systems to 
be identical in terms of user interface and 
data formats in order to: 

• Better allow purchasing choice 

• Minimize retraining costs 

m .Allow all designs created on the old sys
tem to be electronically transferred to the 
new system. This is especially important 
for companies involved with long product 
life cycles such as in irulitaiy and aero
space fields. This data is a key invest
ment of the user company and can easily 
exceed the ptuxiiase costs of the EDA 
system over time (see Figtire 6). 

• .Allow in-house manipulation and archiv
ing of data, perhaps in a multivendor 
environment 

2. Newly emerging vendors: These vendors 
are trying to establish a position in the 
EDA market. They require data formats and 
programming interfaces to be standardized 
to better enable them to offer products 
integrated with existing vendors' products. 
These companies pose no threat to estab
lished vendors at this stage in their 
development, wishing instead to work in 
partnership. In this, they have the backing 
of the user comniunity. 

3. Newly established, fast-growing vendors: 
These companies have passed through the 
newly emerging stage and have established 
a presence in tiie market. They require stan
dard data formats in order to better allow 
them to grow by attacking competitors' user 
bases through a migration strategy. In this 
respect they are predators, looIdng to gain 
market share from the established players. 
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Figure 6 
A Company's Investment in Data Can Exceed System investment in Only 6 to 12 Months 
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They often team up with new entrants in 
order to offer exceUent solutions to users. 

4. Established, slower-growing or declining 
vendors: The primary asset of these compa
nies is their tiser base. Standardization could 
place tliis user base at risk from competitors 
and therefore offers more threat than oppor
tunity to these companies, resulting in a 
more wary approach to standards. In many 
cases, these companies are fundamentally 
opposed to standards—especially to stan
dardization of data formats. 

The above situation is illustrated in Figure 7. 

The combined interests of the above industry 
participants led to flie development of elec
tronic data interchange format (EDIF) and 
(later) of frameworks to facilitate easier 
integration of EDA tools. 

In spite of a promising beginning, EDIF never 
truly developed into a universal interchange 
mechanism. In practice, vendors have been 
keen to provide facilities to convert from EDIF 
into their internal formats, but few have 
provided the reverse facility in fear of preda-
tive action by competitors. The most cautious 
response has come from the established 

(category 4) companies who have the most to 
lose from attacks on their user base. 

At this time, frameworks are beginning to 
facilitate the integration of products from new 
(niche) entrants with broad-line EDA product 
lines from established vendors. Other stan
dardization initiatives are leading to a greater 
commonality in the style and appearance of 
user interfaces, leading to a sUght reduction in 
retraining costs. However, a universal frame
work is proving to he elusive as a myriad of 
proprietary frameworks now exist witlun the 
overall guidelines of the CAD Framework 
Initiative. 

In fact, EDIF and frameworks were designed 
for different purposes. EDIF attempted to pro
vide a dafa interchange mechanism between 
EDA systems, while frameworks were primar
ily a set of tools to integrate EDA products 
into a connmon environment (encapsulation, 
user interface and dafa management). We 
believe that the focus on frameworks over the 
past two years has defocused the EDIF initia
tive to a point where the major switching cost 
(migration of design data from old to new 
system) is still far from a total solution. 
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Figure 7 
Approaches to Standards 
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In summary, systems have become slightly 
more open but switching costs remain very 
high, mainly for technology and marketing 
reasons. Therefore, customers become locked in 
and established vendors gain larger relative 
power. 

The Number and Concentration of Suppliers 
Several himdred suppliers operate in the Euro-
pean EDA market. However, most are small, 
geographically limited suppliers offering a nar
row range of EDA products. The major pan-
European suppliers are mostly US companies. 
Only one major vendor is fully European-ov\med 
(Racal-Redac). The other major European EDA 
company (Siemens Nixdorf Infonnation Systems) 
is showing signs of pulling out of the market. 

Two driving factors apply to the ntmiber of 
suppliers: 

• The total number of suppliers is increasing as 
systems become (slightly) more open foUow-
ing the framework initiatives mentioned 
above. Many new niche suppUers have 
entered the market over the past two or three 
years. 

• At the same time, the industry is becoming 
more concentrated due to merger and acquisi-
tion (M&A) activity. This can be seen in rela-
tion to the market share captured by the top 
10 vendors in Europe over the past several 
years (Figtue 8). 

We expect this trend to continue, as the industry 
becomes further divided into two types of 
companies—broad-line and niche suppliers. We 
further believe that concentration was originally 
the result of major EDA companies acquiring 
each other. In the future it will be mainly laiger 
broad-line players acquiring smaller niche com
panies in an attempt to capture critical new 
technology and provide total systems solutions. 

Supplier concentration is illustrated by the M&A 
activity of the leading EDA vendors over the 
past few years (Table 2). This represents a sig-
luficant concentration of vendors. This suppUer 
concentration reduces the overall number of sup-
pliers, tending to increase their relative power as 
a result. This is also increasing the stability of 
the industry as demonstrated by the consistent 
positions of the major EDA companies in the 
market share leadership rankings over the past 
few years. Only one new company. Cadence, has 
joined the top 10 list in the past 7 years. 
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Figure 8 
IWarket Share of Top 10 Vendors in Europe 
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Table 2 
EDA Supplier Concentration 

EPA Vendor Merger and Acquisition Activity 

Mentor THmeter (1989); Caedent (1987); Silicon 
Graphics: Compiler Systems (1990); Contour 

(1988); CADI (1983); SDL; Tektronix 
CAE (1988); Synergy DataWorks (1984); 
Descartes (1989); Performance CAD 
(1989); Silvar-Lisco/E)SP (1989) 

Cadence: SDA (1988); ECAD (1988); Tangent 
(1988); ASI (1989); Gateway Design 
Automation (1989); OmniCAD (1987); 
ES2 (1990, joint venture); Siemens 
Nixdorf (1991, joint -venture); Valid 
Logic (1991); Telesis (1987); Calma 
(1988); IMS (1988); ADT (1988). 

[Note: Cadence was formed by the 
merger of SDA and ECAD in 1988] 

Bacal-Eedac HHB Systems (1989); Silc Technologies 
(1990); Thom '6 (1989) 

Intergraph: Dazix (1991); Cadnetix (1988); HHB 
Systems (1988); SimuCAD (1988) 

Source: Dataquest (May 1992) 

Some of tliis merger and acquisition activity is 
complex to descrfije. The companies on the left 
of Table 2 did not always directly acquire each 
company on the right. M&A activity among the 
companies on the right may already have taken 
place before the ultimate acquisition by the com-
pany on the left. For example, Daisy Systems 
acquired Cadnetix to form Dazix. Cadnetix had 
previously acquired HHB Systems which was 
later sold to Racal-Redac after the formation of 
Dazix. Later, Dazix was itself acquired by Inter
graph. In each case, the reasons for acquisition 
were one or both of the following: 

• To acquire technology and products in an 
adjacent and related sector 

• To increase market share 

Since much captured market share has been as a 
result of merger and acquisition, companies 
often produce v»d.der than necessary product 
lines, requiring considerable resoiure allocation 
for their ongoing development and maintenance. 
We have no doubt that flie effort needed to inte
grate diverse products following acquisition has 
been a major impediment to the imderljdng 
growth and development of most of the EDA 
industry leaders. 

Cultural integration is another factor in the suc
cess of acquisitions. Fortunately for the compa
nies involved, the acquisitions have usually been 
in highly related and synergistic disciplines. 
Some form of cultural synergy therefore already 
existed. Nevertheless, culture is a subtle concept 
which is difficult to analyse and predict, and has 
been a contributory factor in post-acquisition 
failure in at least one EDA example—^that of 
Daisy's acquisition of Cadnetix. 

Most EDA acquisitions have beat examples of 
one US company acquiring another US company. 
Some of the "trickiest" acquisitions from a cul
tural viewpoint could be expected to be cases 
where foreign acquisitions have l>een made. 
However, the few cases of such acquisitions—^for 
example, Racal-Redac's acquisitions of Thom '6 
(France) and of HHB Systems (USA)—appear to 
have been generally successful. A major reason 
for this success is no doubt the continuity in 
personnel and the gradual "conversion" to par
ent company culture. 
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Supplier Rivalry 
Buyer power is enhanced in situations where 
suppliers exhibit intense rivalry, since suppliers 
are more likely to try to "get the business at 
any cost." Since most EDA vendors set up a 
separate company for each country, rivalry 
must be considered at the covmtry level rather 
than at the overall European levdl. One indica
tor of rivalry is the closeness in market share 
of two suppliers. Consider the two market 
leaders. Mentor Graphics and Racal-Redac. 
Their relative market share differs considerably 
among countries. For example (1990 figvues), 
in Benelux, Mentor's $7.1 million compared 
with Redac's $2.9 million while in Germany, 
Mentor achieved $16.5 million against Redac's 
$14.2 miUion. This indicates that, everything 
else being equal, Germany will see the fiercer 
competition between the two. Our research 
indeed shows this to be the case. 

Increased supplier rivalry can also be expected 
where a fest-grovving competitor is gaining 
market share. This is especially true in Europe 
in the case of Cadence, which is upsetting die 
established order of the past few years and 
should expect a tough fight. 

RelaBve Buyer Size 
The changing vendor situation v\^s discussed 
above, but vendors are not the only companies 
engaged in consolidation. Table 3 shows exam
ples of key M&A and joint-venture activity of 
the leading European electronics systems com
panies over the past several years. These are 
some of the major EDA system buyers in 
Europe. The table shows a significant consoli
dation on the buying side of the indtistry. 
Most of the acqtiisitions were of companies in 
a very closely related business. It is therefore 
to the benefit of the companies involved to 
attempt some kind of rationalization of EDA 
systems in order to better allow the sharing of 
designs and libraries around the enlarged 
organization. This may be good news or bad 
news to vendors. We believe that the EDA 
market leaders wiU strengthen their position, 
while small and medium-size companies wiU 
lose ground as the newly enlarged buyer com
panies become more conservative in their buy
ing poHcies as their size increases, leading 
these companies to favor larger vendors which 
can demonstrate greater financial stability. 

Table 3 
End-User Consolidation 

EDA Buyer Companies Acquired 
Alcatel: FACE/Telettra, National Telecom, AME 

Space 
Ericsson: Orbitel 
Nokia: NKF Holdings, Technophone, riT 

Consumer 
Thomson: Ferguson, Philips Defence, British 

Aerospace (joint venture) 
Olivetti: Acorn Computers, Triumph-Adler, ISC 

S)^ terns 
Siemens: Rotm, Nixdorf, Plessey Defence, Bendix 

Hlectronics 
Bull: Zenith Data S3rstems 
STC: ICL, Datachecker, Northern Telecom Data 

Systems 
GEC: Ferranti International, National Nudear 

Corporation 
Racal: Decca, Chubb 
ABB: (Formed by joint venture in 1987) 
Bosch: Blaupunkt 
Source: Dataquest (May 1992) 

Another fector related to buyer size is the ease 
of backward integration by the buyer. Historically, 
many large end users developed their own 
EDA took, for example Philips, British Aero
space, Northern Telecom, AT&T and NTT; 
scores of other examples exist. However, in 
recent years, the sophistication required of 
EDA tools has led to high development costs. 
Dataquest estimates that EDA vendors spent 
more than $330 million on R&D in 1991. End 
users cannot compete with this level of spend
ing and no longer have any real need to, as 
they can now buy sophisticated merchant tools 
from a number of vendors. Several end-viser 
companies are attempting to sell their inter
nally developed tools on the open market but 
fece an uphill task competing against sophisti
cated products, established dkti^ution chan
nels and competitive marketing organizations. 
British Aerospace and Dassault (France) fall 
into this category. Dassault has recently 
assigned marketing and distribution rights to 
Teradyne in order to overcome this problem. 

The last bastion of tools developed in-hotise is 
Japan, where EDA tools were traditionally 
produced in-house and executed on mairiframe 
computers. Large Japanese companies are now 
migrating to merchant tools in large nvunbers. 
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In view of this strong trend away from in-
house EDA tools, we believe that, in general, 
it is unlikely that large end users w^oiid wish 
to backward integrate and acquire an EDA 
vendor. The end user's business would be fun-
damentaUy different to that of an EDA vendor 
and would be difficult to integrate post-
acquisition. Such acquisitions would probably 
be doomed to foilure. A more common, and 
realistic, approach is for the end user to take 
a minority equity stake in the EDA vendor 
(for example, IBM's 6 percent stake in 
Cadence). 

Local Economic Conditions and Maiket Growili 
In general, poor economic conditions or flat 
market growth will result in reduced buyer 
activity and greater pressiue on vendors. It 
follows that this dirortly impacts bargaining 
power. If the local economy is in a poor state, 
possible effects may be: 

• High costs of capital, thereby reducing the 
spending ability of buyer companies. Tliis 
wiU reduce the number of EDA sjrstems 
sold, leading to greater suppUer rivalry. 

• High inflation, causing upward pressure on 
salaries. As salaries are one of the major 
cost elements of EDA vendors, the vendors 
wiU try to pass this cost to the customer in 
an attempt to maintain margins. 

The majority of an EDA vendor's costs are 
fixed, l l ie incremental costs to the vendor of a 
new sale can therefore he quite low, especially 
to a repeat customer. Local business managers 
may (if allowed) discotmt heavily ff local con
ditions warrant it, particularly where poor eco-
nomic conditions have been forecast in 
advance and income targets set accordingly. 
The precise dynamics of this situation will be 
affected by the way in which local business 
managers are meastired and by the vendors' 
transfer pridng method. 

SulistiMes 
The basic question of substitutes is: Is there an 
alternative to EDA products? The only anrent 
alternative is for user companies to revert to 
the situation which existed pre-EDA and 
imdertake pvirely manual design. However, 
EDA tools are imiversaUy acknowledged by 
large end-user companies to offer considerable 
reductions in the time-to-market of their 
products (especially over several product revi-

sion iterations) and are therefore viewed as 
indispensable. In this context, no viable substi-
tutes exist at this time. 

Buyer company decision makers may elect to 
spend budget on other budget "substitutes" 
such as people, test equipment, and so on. 
Substitute technologies may also arise, such as 
new semiconductor or printed circuit board 
technologies; in extreme cases, these may ren
der a particular EDA sjretem obsolete. In 
general, however, substitutes for the buyers' 
products are the most likely to emerge (for 
example, facsimile replacing telex systems). In 
some cases, this will trigger a change of stra
tegic direction in the buyer's company and 
may have a follow-on effect on EDA policies. 

TA/ea/ of New Entrants 
Industries in which it is difficult for new com
panies to enter tend to produce a relatively 
small ntimber of powerful "protected" compe
titors. The likelihood of new entrants depends 
upon several factors, including: 

• Economies of scale: Some industries are dff-
ficult to enter because the relatively low 
sales levels achieved aroimd the time of 
market entry are extremely unprofitable. 
This mainly affects noanufacturing companies 
which can drive unit costs dov\m over larger 
production luns and is only marginaUy 
important in most software industries— 
including EDA. Economies of scale are, 
therefore, not a barrier to entry. 

• Capital requirements of entry: These are 
very low for niche companies—an EDA 
company can be started with only a few 
personal computers for product development 
purposes. Compare this with broad-line ven
dors, which must invest large sums in 
research and development. 

• The experience curve: This relates to the 
difficulty (and time delay) associated with a 
company becoming familiar with a new 
technology beioie it becomes fully competi
tive. Tlus is a major impediment to entry in 
some industries, but EDA company fotmders 
usually gain their experience from other 
companies before the new company is 
started. 

• Legislation and deregulation: This has not 
occurred in the EDA industry and is 
unlikely to do so, unlike the situation in 
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some end-viser indtistries such as telecom-
mimications. 

• Access to distribution channels: Distribution 
is a major issue in the European EDA 
industry since each cotmtry is a separate 
market having its own language and style 
of business. Most new entrants are small 
companies operating in narrow niche areas 
and, as outlined above, the number of com
panies felling into this category is increasing 
due to the development of frameworks. 
Etxropean-based new entrants tend to enter 
the market in a limited geographical area 
aioxmd their home territory, then expand 
later. Non-European companies usually 
attempt to enter multiple markets simultane
ously. In both cases, companies have three 
options available to them: 

• Attempt sales and support by company's 
own personnel 

a Utilize a third-party distribution company 
(ustially on a per-coimtry basis) 

• Efetriljute via a broad-line EDA vendor 

Since the advent of frameworks, most niche 
companies choose the third option above, 
since the niche tools are u s u ^ y designed to 
be used alongside an existing widely distri
buted EDA tool. In this case, small com
panies must constantly ensure that they do 
not become controlled by the larger vendor. 

• Differentiation: The primary threat from 
new entrants is related to the differentiation 
of their products. Usually, these products 
perform a particular task uniquely well, 
leading to pressvire from end users onto 
larger vendors to allow the niche product to 
be integrated with their systenn. Sjmopsys 
feU into this category when it started to 
enter the market. 

Instead of new entrants tending to reduce the 
bargaining power of established vendors, the 
opposite is usually true. Large vendors distrib
ute niche tools on behalf of new entrants with 
the effect that the large vendor's product 
range becomes more attractive to end users. 
Therefore, the concept of OEM products being 
sold by established vendors is now^ quite comr 
mon in EDA for products based upon tech
nology which is nonstrategically important to 
the broad-line vendor, and we believe this 
trend will continue. Where a particular tech

nology is considered to be "core," the broad-
line vendor will insist upon owning it through 
either development or acquisition. 

Perception of Buyers' Customers 

Bargaining power can also be influenced by 
the buyers' customers' perception of the EDA 
system. For example, the defense niinistry in a 
country may be more impressed with the 
integrity of a final product, such as a lInissile 
gmdance system, if it has been designed using 
a leading and weU-proven EDA system. The 
desire to prove the effectiveness of the EDA 
system in these circumstances leads to an 
increase in competitive rivalry between 
vendors. 

Dataquest Perspectroe 
The forces affecting the balance of power at this 
time are aligned principally in favor of the EDA 
vendor because: 

• Customers are locked in, making switching 
costs very high. 

• The products are indispensable, v\dth no 
known substitutes. 

• Buyers cannot develop their own EDA tools 
l>ecause of prohibitive R&D costs. 

• The industry is dominated l3y a small munber 
of powerful suppHers. 

Clearly, this situation is not stable, because of 
the many forces acting on the power balance. 
Our research shows that the locked-in effect is a 
cause of some considerable frustration to large 
customers. We beUeve that those vendors which 
form close partnerships with customers and 
fuUy open their systems to them will be best 
positioned for long-term growth. 

The situation could therefore change in the 
future. Clearly, a precise view into the future is 
not possible but the likely possibilities which 
may impact bargaining power are limited in 
number and may conveniently be explored in a 
number of scenarios as follows. 

Scenario 1: Major New EDA Companies Enter ttie 
Marlcet 
This would most likely be caused by the 
merger of multiple niche companies, each hav
ing reasonable financial backing. Each may 
have already developed a reputation in the 
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market, probably via a broad-line EDA com-
pany distiibuting the companies' products. The 
companies wiU therefore possess knowledge of 
how best to integrate their products with the 
bread-line company because of their previous 
partnership witih them. Their task now is to 
change from partner to predator, entering new 
accounts from a niche position and expanding 
their position fronx inside. 

In order to achieve this, the company must 
possess highly differentiated products within 
its niches. These must have existed an3Tvay 
for it to have been successful in a number of 
niche areas before merging. 

When the bigger EDA companies detect the 
intentions of ttie new entrant, they wall move 
quicldy to stop distributing the products 
(assuming they were selling them on an OEM 
basis previously). Where necessary, the larger 
companies will then fill the gap by: 

• Forming a relationship with another niche 
company offering sinUlar products. 

• Developing similar products themselves. 

• Attempting to acquire the new entrant; how-
ever, at tMs stage in its development, the 
company niay still be privately held and 
may not wish to be acquired, or may be 
too expensive. 

It is interesting to consider how such a com
pany could overcome the switching costs 
which were shown to be so important earlier 
in this discussion. This is achieved in one of 
two ways as foUows: 

1. The new entrant cotild use its knowledge of 
the bigger EDA companies products to pro
duce eJffective data translation facilities in 
order to devise a workable nnigration stra
tegy, or ... 

2. Sidestep the issue completely. This is only 
possible if the new entrant's products repre
sent a far better and more productive way 
of working. Buyer companies may then be 
willing to operate the old and new systems 
in parallel until the old systems become 
obsolete, gradtially migrating to the new. 
This is an expensive option for the buyer, 
but could be worthwhile if the rewards 
were sufficiently great. 

In this scenario, the entry of a new broad-line 
company will tend to reduce the relative 

power of the other established EDA vendors. 
The growing company will also probably offer 
attractive financial benefits to buyers, thereby 
destabilizing the existing order. Niche compa-
nies wiU always pose this kind of threat 
because of their highly differentiated products 
and their ability to respond quickly to market 
conditions in view of tiieir minimal user bases, 
which tends to slow companies down. 

Scenario 2: Systems Become More Open 
Pressure from end-viser companies could 
gradually lead to a further "opening" of EDA 
systems. This means the jmbhshing of all 
interface data formats and the development of 
comprehensive data interchange formats which 
would aUow users to exchange design infor
mation between different vendors' systems and 
between merchant EDA systems and in-house 
software and database systems. 

Much progress has already been made towards 
this situation with the development of EDIF. 
Howevei^ while many vendors claim to sup
port EDIF, they usually only support a subset 
of the standard or only provide EDEF input 
jfedlities. CThe lack of an EDIF output facility 
prevents the vendor's custom^ers from extract
ing their design data from the EDA system 
and therefore prevents them migrating to 
another vendor's system.) In other words, 
many vendors only pay Up service to the 
standard today. 

End users urgently deinnand open systenns. At 
the same time, vendors desperately need sales 
into new accounts. The new account sales pos
sibilities following end-user mergers and acqui
sitions could be used as a lure by end-user 
companies to persuade broad-line veiKiors to 
open their systems. Those vendors in a com-
petitively strong position—^that is, those with 
competitive products and a satisfied user 
base—^may do so. 

The availabihty of a few broad-hne vendors 
offering genuinely open products would stimu-
late the EDA market in a number of areas. 
These would be centered around the consumer 
electronics and related sectors in which short 
end-user product lifetimes are typical. Con-
sider, for example, a consumer TV company in 
relation to an aerospace company. The TV 
company may change TV models every six 
months, as designs rapidly become obsolete 
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for marketing reasons. The aerospace company 
wiU maintain "active" designs, perhaps of a 
jet aircraft, for up to 30 years. In this scenario, 
if the aerospace company vdshes to switch to 
another EDA system, it is essential that exist
ing designs can be transferred to the new sys
tem. However, the consumer electronics com
pany may elect to start new designs on the 
new system and maintain the old EDA system 
for six months until existing designs become 
obsolete, then dispose of the old system. Even 
in the consumer electronics case, some infor
mation xvill need to be transferred to the new 
system (for example, libraries). However, this 
is usually a much simpler transfer than that 
of design information. 

This shows that aerospace companfes (and 
similar) will find more difficiilty switching 
vendors than consumer electronfcs companfes 
lonless their specific vendor operates an open 
systems poUcy. Ten years ago, a large propor
tion of Eiuxjpean EDA sales were to rrdlitary 
and aerospace sectors. Over the past four to 
five years the balance has been swinging away 
from defense tow^ards commercial sectors and 
it is these commercial sectors which wrill prob
ably be of greatest significance in the future. 
Therefore, the existence of onfy one or two 
broad-line EDA vendors opening their systems 
could stimulate the market in a major way. 

The impact of this on bargaitung power is 
that the first vendors to offer genuinely open 
systems wiU be in a powerful position and 
will be able to place premitun prices on their 
products. However, this situation is likely to 
be short-lived as other vendors start to offer 
similar capabilities. 

While the opening of systems will stimulate 
the market, those vendors presently strong in 
military, aerospace and automotive sectors may 
elect to remain closed, thereby following a 
strategy of miUdng those accounts. As a resvdt, 
these vendors may, over a long period of 
time, exit from the EDA business. 

Scenario 3: Situation Remains Unchanged 

This requires no explanation, as this scenario 
is the current situation as analysed throughout 
this report. 

Enhancing Bargaining leverage 
The above analyses lead to a small number of 
recommendations to both parties in order to 
best improve their relative bargaining 
positions. 

Buyers 
In view of the considerable levels of concen
tration in buyer industries, end-user companfes 
have an opportunfty to rationalize their EDA 
systems in such a way that they can achieve 
compatibility between EDA systems in the 
acquired or merged companfes. This will allow 
an organization-vynlde EDA policy to be devel
oped and the combination of purchases vnth 
sister business imits. This is also an opportu
nfty for the vendor, as rationalization follow
ing acquisition is nov̂ r one of the major 
motives for EDA system purchases. However, 
there is a risk that the end-user company may 
become locked into a single supplier. Where 
this is judged to be undesirable, it vydll be 
snfer to operate with a few vendors' EDA 
products and invest the necessary resource in 
the development of communfcation links 
between them. This approach lias been 
adopted (for example) by LM Ericsson in 
Sweden. 

The buyer should buy from a sufficient num
ber of vendors to ensure competition, but not 
too many, or it will cease to be an important 
buyer to each vendor. The buyer shotdd select 
suppliers which are especially competitive with 
each other and divide purchases among them 
(for example Mentor Graphics and Racal-Redac 
in Eiuope). This was not possible previously, 
but it may become possible as frameworks 
and open systems begin to play a part in the 
indusby. 

Purchasing leverage can be enhanced through 
phased purchases of an annual contracted vol-
vune, rattier than ad hoc purchases from 
individvial departments or business unfts. 

Suppliers 
The main effect of a reduction in vendor bar
gaining power is a reduction in margins. 
When detemuning what vendors mvist do to 
enhance their bargaining power, and therefore 
their margins, it is useful to consider tihe ven
dors in the following categories. 
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New Entrants: These companies must demcnt-
strate excellence or imiqueness in their 
products. This suggests that they should con
centrate on technology which is at an 
advanced stage of experimentation, but not yet 
fully exploited. The competitive impact of such 
technology is likely to be high but able to be 
exploited at relatively low cost without a great 
deal of speculation and uncertainty. They jxxast 
also demonstrate an ability to integrate with 
customers' existing EDA systems. Perceived 
financial instability is a major negative point 
of the new entrant, especially in the eyes of 
large buyer companies. Financial backing from 
venture capital or other sources is therefore 
another key point in enhancing bargaining 
leverage. "The new entrant must also demon
strate an ability to support the products over 
a wide geographical basis. This can be 
achieved through a network of support offices 
(expensive), tlirough a broad-line EDA vendor, 
or via independent distributors. 

Established Vandois: In view of the consolidation 
of these vendors, they are in a position to 
offer a vvide range of products and can there
fore supply complete turnkey solutions to 
larger customers, thereby adding value. Their 
size and stability adds credibility to their case, 
as does their worldwide support networlss. 
Both of these factors enhance the leverage of 
the larger suppliers considerably. 

These vendors must form close partnerships 
with buyer companies and fuUy open their 
systems to them. They shovild also undertake 
joint development projects with large cus
tomers. In this vray, both sides gain, in spite 
of the difficulty of managing such projects. In 
such situations, the buyer is much more hkely 
to approach the partner vendor first when 
searching for a new product. The vendor gains 
additior^ sales and gains access to the con
siderable user expertise of the buyer in order 
to optimize and enhance the product line 
through a "friendl)^' test market. 

These vendors should invest moderately in 
technologies of a speculative, and potentially 
high-payback, nature through internal develop
ment, since this best ensures that resulting 
products are most easily integrated with Qie 
vendor's existing products. 

By Jim Tally 

Technology Analysis 

On the Veiye of 3 Volts 
A host of battery-powered, handheld systeccis 
has heralded the advent of low-voltage ICs. The 
5V standard has reigned for more than two 
decades, and the transition to a new standard 
will not be a trivial task. Companies wiU have 
to contend with many complex issues as they 
formulate their strategies to migrate products to 
the new standard. This article attempts to put 
the various issues relating to tJiis topic in per
spective by addressing the following elements: 

• Technical considerations regarding migration 
toSV 

n Standards 

• Issues 

• Driving applications 

• Dataquesf s perspective 

Technical Considerations 

Component of Power Consumption 

The question of what is driving low voltage 
raises two main technical considerations. These 
considerations relate to Uthography and to 
power consumption. Companies say that the 
driving force to low voltage is customer 
requirements that specify battery operation of 
portable equipment Some of the major 
benefits incurred from a lower operating volt
age include the following: 

• Systems will have a longer battery life 

• ICs can still be packaged in inexpensive 
plastic packages. 

• Small handheld devices do not need fans or 
Other expensive thermal management 
schemes. 

Nevertheless, although power consumption is 
mostiy referenced as the driving force toward 
lower-voltage operation, an equally compelling 
reason relates to device physics. It just so hap
pens that the appUcations are emerging at a 
time when Uthography would soon have 
forced the issue. 
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Options for Reducing Power Consumption 
The power consumption of a CMOS transistor 
is primarily a function of capacitance, fre
quency and voltage. Over the past several 
years, capacitance and voltage have [seen held 
relatively constant while frequency (driven by-
system clock rates) has steadily increased. 
Concurrently, ever-increasing transistor count 
means that with each new product generation 
there are more transistors, each of which con-
sumes more power. Thus, each new generation 
of products consumes more power than the 
last. Consequently, system power consumption 
has increased dramatically. This increasing 
power consumption places a greater load on 
the power source and requires more efficient 
thermal management, in terms of lx>th an IC 
package's ability to conduct heat away from 
the die and the heat being removed fix>m 
wilhin the system. 

In a battery-operated system, increased load 
shortens battery life and increased heat 
adversely affects system reliability. As fre
quency and performance are intacdependent, 
reducing operating frequency is not usually 
considered a viable option to power reduction. 
Capacitance is inherent in the nnanufacturing 
process; therefore, it is difficult to reduce. 
Reducing the niimber of transistors decreases 
the functionality of the system, which is also 
an impractical solution. While capacitance and 
frequency contribute linearly to power con
sumption (see Figure 9), voltage is a square 
relationship (see Figure 10). Because of the 
square relationship of voltage, a small reduc
tion in voltage significantly reduces the power 
consumed. This feet is the primary motivation 
behind the move to a lower-voltage standard. 

iWier Forces Driving Low Voltage 
As lithographies continue to shrink, the chan
nel vddtih of the transistors also continues to 
shrinlc As these channel widths approach 
0.5 pm, the voltage placed across the channel 
must be reduced. Placing 5V across a 0.5-|im 
transistor causes a permanent drain tinn-on, 
which is effectively a short circuit rendering 
the transistor useless. To eliminate this drain 
turn-on condition the voltage appUed across 
the transistor must be reduced. Although volt
age reduction can be performed on-chip with 
a simple voltage divider without requiring an 
external low-voltage power source, such an 

Figure 9 
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Figure 10 
Square Relationship 
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approach not oidy increases the size (and 
hence ttie cost) of the die, but also it does not 
address the appHcations needs of portable 
systems. 

Conservation 

Figiire 11 shows where power is consumed in 
a fuU-feattued laptop computer Mechanical 
peripheral devices consume most of the 
power—especially flie display subsystem, hard 
disk, and floppy-disk drives. Main memory is 
the next major power consumer, while other 
electronic components account for the rest. 
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Figure 11 
Estimated System Power Consumption 
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Source: Intel Corporation 

Unfortunately, most of the power consumed by 
a fully energized PC imder typical operating 
conditions is wasted. Idle P ^ may do no use
ful work for an extended period of time, yet 
power continues to be consumed. In battery-
operated equipment, such a power drain is 
intolerable. Low-voltage operation as a means 
of extending battery life goes hand in hand 
with power management or conservation, 
which is a critical ingredient in maximizing 
battery Ufe, Power management techniques 
focus on minimizing the active operating 
power in particular when a system is not in 
AiU use. 

To illustrate how significant the improvement 
in battery lifetime can be through effective 
power-management schemes, we present here 
data soTMced from Intel based on the InteB86 
SL SupeiSet (see Figure 12). This device cur-
rently operates on tiie 5V standard, although 
all ongoing SL product development is being 
imdertaken in the context of 3.3V operation. 

In addressing the problems of power optimiza-
tion, Intel defined its approach as threefold: 
System components must be designed to 
reduce power demands or let power be 
removed entirely; control logic mast monitor 
peripheral visage to determine when to disable 

Figure 12 
Power Management Aids Battery Life 
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Souice: Entry Level Products Group 

or re-enable power to the peripheral sub-
systems; and power-management facilities m.vist 
preserve fuU compatibility vdth all existing 
software. Intel's objective in introducing its 
Intel386 SL product was to provide systems 
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integrators with transparent power manage
ment for the CPU as weU as other system 
elements. 

Standards 
Standards represent an area of prime importance 
and, cxirrentiy, something of a dilemma. Stan
dards involving supply voltage, supply voltage 
tolerances, input/output (I/O) voltage 
thresholds, and issues such as regulated versus 
unregulated power are a source of confusion 
and debate. 

The original JEDEC standards that most compa
nies claim as their references—JESD8.1 and 
JESD8.0—date fix»m 1984. The former targets 
higher-performance applications, with a regu
lated power supply and transistor-transistor 
logic CTTL) interface. The latter was intended to 
address battery users' needs for low power to 
enable unregulated 2.0V to 3.6V operation as 
weU as regulated 3.0V to 3.6V operation. 

All the companies interviewed claimed adher
ence to the JEDEC standard for 3.3V; neverthe
less, it became increasingly obvious that compa
nies seemed to be implementing I /O voltage 
thresholds differently. Although agreement 
existed with regard to the supply voltage being 
specified as 3.3V +0.3V, direct current specifica
tions between individual suppliers seem to be 
inconsistent with those specified in Table 4. 

Research into the JEDEC standard revealed that 
its low-voltage and electrical-interface standards 
committee, JC16, is feverishly worldng on updat
ing the existing standards. Ballots have been dis
tributed to its members and wiU affect JESD8.1, 
refeixed to as the LVTTL (low-voltage TTL) stan
dard. The intention is to bring the standards in 

line with the limitations of technology as well as 
supporting practical systems reqturements. 
Although JESD8.0—oliiervdse referred to as the 
low-voltage CMOS standard—^is currently imder 
review, it is not certain that a revision will be 
required. However, as most systems are stiJl 
designed to TTL interface specifications, JESD8.1 
is the most critical standard to be addressed at 
this time. 

The LVTTL standard proposal is expected to be 
completed early in 1992 with a companion pro-
p o s i for battery-operated systems expected to 
be completed a few months later. However, until 
standards are solidified and adhered to, the 
onus rests with the system designer to ensure 
that the various components of the system can 
interface together under worst-case operating 
conditions. Given the differences in existing data 
sheet specifications, it may be necessary for sys
tems manufacturers to require special testing to 
ensure compatibility. Once JESD8.1 has been 
updated, we may begin to see consistency 
between the various IC supphers. 

Issues 
Perfonnance 
The move toward lower operating voltages is 
not without its trade-offs. A fundamental prob
lem is perfonnance. Although lowering voltage 
dramatically reduces power consumption, it 
also reduces the field across the transistor; this 
in turn reduces the transistor's performance. 
As supply voltage decreases, the frequency of 
operation goes down (see Figture 13). To illvis-
trate how significantly a decrease in voltage 
can impact perfonnance, the performance of a 
5V device w^ould be roughly halved if oper
ated at 3.3V. 

Table 4 
JESD8.1 DC Characteristics 

Description 

Output Low Voltage 

Output High Voltage 

Input Low Voltage 

Input High Voltage 

Paiameter 

VOL 

VOH 

Vn. 

V« 

Min. 

2.15V 

-1.2V 

2.0V 

Limits 

Max. 

O.4V 

O.8V 

4.8V 

Conditions 

loL = 4.O mA 

loH = -2OO nA 

VooT S VoH (min.) or 

VotTT < VOL (max.) 

Notes: Vcc = 33 ± 0.3V, across operating temperature range 
Source: JEDEC 
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Figure 13 
Supply Voltage versus Frequency 

System Frequency (MHz) 

1 1.5 2 2.S 3 .T3.S 4 4.5 5 5.5 6 6.5 7 
Supply Voltage (Volts) 

* Arrow indicates 33V 
Soure: Hitachi 

Conversion 
Power savings would be considerable for sys-
tems fully converted to the new low-voltage 
standard. However, systeiris based on mixed-
level voltages wotdd equate to only moderate 
savings. The issue from the systems integia-
tor's point of view is that, in order to take 
full advantage of the switch to 3.3V, all com
ponents need to be available. Many component 
specs are not at 3.3V yet; for a lai^e-scale con-
version to occiuv a critical mass of needed 
components will have to exist. The conversion 
is no simple task. No boilerplate plan exists; 
there will have to be a transition phase. It 
seems that inany suppliers are preparing to 
introduce their products initially to operate 
over the range of 3.3V to 5V. Companies 
delivering portable solutions wiU not wish to 
involve themselves in more levels of voltage 
than are absolutely essential. Applications that 
need the benefits of low voltage will be re-
engineered. 

Component Amiability 
Meanwhile, access to adequate supplies of 
devices is spotty, and specification compatibil-
ity is an issue. For instance, although it is not 
vvidely known, many Japanese suppliers offer 
3.3V products. Although current 16M memory 
devices operate internally at 3.3V through a 
step-down feature, their interfece is stiU at the 
5V level. Another issue is whether suppliers of 
memory devices wiU redesign the current vol
ume shipper, the IM, to the new standard. 

Certain ptroduct areas may present significant 
difficulties when it comes to the transitions to 
low voltage. Such products include disk 
drives, analog-to-digital (A/D), EPROMs, Hquid 
crystal displays (LCDs), and radio frequency 
(RF). The recently introduced 1.8-inch small 
fornv-factor disk drives operate at the 5V leveL 
Dataquest believes that the 1.2-inch version 
could be introduced next year to operate at 
the 3.3V level. We lselieve that some of the 
drives—^for example, the 1.8-inch and 2.5-inch 
drives—^may be reworked to operate at the 
lower-voltage levels. It is unlikely that this 
rework would go beyond the 2.5-inch form-
factor, however. A few suppliers have 
announced EPROMs/OTPs that can be read at 
3.3V, but programming at that level woidd 
pose a major challenge. Low voltage is more 
of a concern for flash memory devices because 
of their in-circuit programming requirement. 
Suppliers are oorrently struggling to reach a 
5V program voltage. Of course, no one is even 
talking about bringing LCD operation into the 
reahn of 3.3V. Systems already currently incor
porate a separate power supply for the LCD, 
however, and it is expected that the current 
levels of ±15V will also be reduced to help 
improve battery life. 

Reliability and Noise 
Lower operating voltage also means less heat 
generation, helping bofh dicuit manufacturers 
and system designers improve packaging and 
reliability. Also, the feet that low-voltage oper
ation may enable certain devices to be housed 
in lighter packaging can be a bonus as the 
lighter packaging tends to be more resistant to 
certain kinds of damage. For example, heavy 
ceramic packaging is stisceptible to cracking 
when dropped because of the sheer weight 
involved. 

Another advantage inherent in lower operating 
voltages pertains to a reduction in system 
"noise" generation of dectromagnetic interfer
ence and RF interference. Moving to a 3.3V 
system, though, entails no advantages with 
respect to ground bounce. Grovmd boimce—a 
function of inductance, the switching speed of 
the transistor, and the amount of current that 
is put through the transistor—^may in fact be 
adversely impacted. If the same loading and 
transistor switching times are used in a 3.3V 
system as in a 5V sj^tem, migrating to the 
lower voltage level will only exacerbate the 
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problems associated with groimd botmce (that 
is, performance degradation and reliability). To 
alleviate this problem, the JEDEC specification 
for LVTTL has limited the current that can be 
switched to 4.0mA. However, it does not set 
any limits on switching speed (edge rates). 
Optimizing output switching speeds for system 
performance will be a major diallenge for 
semiconductor manufactturers and will require 
systems-level expertise. 

Although questions have been raised about 
how the switch to lower voltage would affect 
electrostatic discharge (ESD), it appears that 
because ESD dissipation occurs at the pad 
area and because the peripheral transistors on 
a 3.3V device wiU not shrink, susceptibility to 
ESD should pose no additional problents. 

Battery Technology 
Extending the useful battery life of a portable 
system is a major objective. In estimating how 
long a battery should last in order to meet the 
most cortunon requirement, companies appear 
to be assuming a rule of thumb that batteries 
shovdd last about an eight-hour working day. 
A pair of AA batteries, the preferred power 
source for handheld designs, can supply only 
2.7V toward the end of tiieir operating life. 
Therefore, unregulated two-batteiy systems can-

Figure 14 
Battery Life Trend 

not support the requirements of 3.3V devices; 
they require a more aggressive design such as 
3V +10 percent. The pervasive nicad battery 
produces a nominal I.IV during recharge but 
can get up to 1.3V. In a standEod flucee-ceU 
arrangemient, this could lestdt in 3.9V being 
supplied to the system if a regulator is not 
employed. Until battery technologies can pro
vide a flatter voltage over time, regulated sys
tems will be the norm for high-performance, 
battery-operated systems. However, advances 
are occurring in battery technology to lead 
companies to believe that improvements will 
be forthcoming. 

Driving Applications 
The rapid migration to a low-voltage standard is 
being driven by the need to extend the battery 
life of handheld or portable systems as shovym in 
Figure 14. Popular applications are likely to 
include laptop, notebook, and palmtop com
puters; cellular phones; and memory cards. 
Dataquest expects the smaller form-factor port
able PCs, by virtue of their high volume and 
high visibility nature, to play a leadership role 
in driving the migration to low-voltage systems 
(see Figtire 15). Dataquest believes that the high-
growth portion of tihe PC market (as represented 
in Figure 15 by the second bar) may see some 

Weight (kg) 

4 5 6 7 
Battery Life (Hours) 

10 

Soiirce: Hitachi 
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Figure 15 
Worldwide PC Shipments Forecast 

30,000 

25,000 

20,000 

Power Dissipation (Watts) 

1992 1993 19S4 

Supply Voltage (Vofts) 
1695 

I All Others H I Note, Pen, Handheld I 3V adder of 15% 

Source: Dataquest (May 1992) 

3.3V-based systerr^ in the 1993 time frame. For 
this reason we indicate here a potential 15 per
cent adder to the market segment that incor
porates our forecast of notebook, pen-based, 
handheld, and companion PC shipments. 

When operating voltage is reduced from 5V to 
3.3V, theoretical component power consiomption 
declines by more than 50 percent Figure 16 
shows how i>ov»?er dissipation is affected by 
reducing the supply voltage. 

The motherboard of a typical notebook PC con
sumes approximately 35 percent of the system 
power; tiierefore, that reduction translates 
directly to significant battery life enhancement 
But converting the CPU alone to 3.3V operation 
is not sufficient to provide the significant battery 
life enhancement needed in order to achieve the 
range of 8 to 10 hoxirs of battery Hfe. The con
version to lower-voltage operating systems will 
occur in stages. The first notebook PCs taking 
advantage of lower-voltage technology wiU be 
mixed-voltage systems because only ttie mother
board wiU operate at 3.3V. However, if today's 
typical notebook consumes lOW, for a 1992 
hybrid product with the CPU, logic, and main 
memory converted to 3.3V, vrattage would be in 
the order of 7W. Such a system will have an 
operational battery life of 7 or more hours. 

Figure 16 
Supply Voltages versus Power Dissipation 
(40-MHz 386 PCIWB with 64KB Cache) 

ts 
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When the PC's peripheral subsystems (such as 
hard drive, floppy drive, modem) are converted 
to 3.3V operation, additional power savings are 
achievable; such savings would equate to a note
book of today's size and weight offering battery 
life of 9 hoxHS or more. Dataquest does not 
expect full 3.3V systems to be available until 
1993. 
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Dataquest Perspective 
This new technology will take time to develop, 
and many issues remain to be resolved. Data-
quest believes that blanket conversion will not 
progress quite as rapidly as many industry 
spokespeople are predicting. Qearly, the PC 
ajcena is experiencing a great deal of design 
activity centered on the very small form-factor 
PCs. Some of the Icey players in the PC arena 
are working together to ensure that an adequate 
supply of critical components will be available 
according to the new low-voltage specifications. 
Most of the com.ponent suppliers are simply 
recharacterizing existing 5V products to the new 
standard, however, and interface problems may 
arise owing to the apparently variable interpreta
tion of JEDECs 3.3V standard of the I /O thresh
old levels. Moreover, certain clone manufacturers 
have been known to push an IC beyond its data 
sheet specification or to base their designs on 
"typical" rather than "worst-case" specifications. 
VVhile this practice may work in "tj^ical" appli
cations, there is no guarantee that the system 
will consistently function as expected, bi fact, 
inconsistent or "soft" errors may be a direct 
result of a manufacturer not designing for worst-
case conditions. Current confusion in relation to 
the low-voltage standards may exacerbate this 
problem. To further compound the confusion, 
those attempting to optimize designs for a 3.3V 
environment will find their efforts stymied 
because the existing standards are in flux. 

Despite aU the talk that multivoltage systems 
wiU be announced in the spring of 1992, fol
lowed by fully converted systems in the faU, we 
beUeve tihat this aggressive transition schedule 
will get pushed out an3rwhere from 6 to 18 
monfiis. With increasing IC integration, chip 
designers would be ill-advised to simply talce 

existing components wholesale and respedfy 
them for the lower voltage. Extensive redesign 
may he necessary and, for the broad range of 
components, will take some time. Despite the 
feet that product design cycles are ever-̂  
decreasing, an average system design cycle will 
stUl take between 12 and 18 months, and many 
of these designs will not be tmder way until a 
larger selection of the reqtiisite low-voltage parts 
is available. Other significant concerns that vvill 
still require extensive attention relate to test, 
design, and device modeling. It may be advis
able for IC maniifacturers to proceed with such 
experimentation by recharacterizing existing 
devices to the new low-voltage standard. 

By Gerald } . Banks 
Patricia Galligan 
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European Pricing Update 
Standard logic prices are unchanged over the 
previous month, as are analog prices. A recently 
announced price decrease for microcomponents is 
now beginning to appear in the pricing analysis, 
and competition among microcomponent suppliers 
is increasing as more of them are entering the 
market. 
By Byron Harding and Mike Glennon Page 2 
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Sbte of Oie Industry 
The SIA European book-to-bill ratio for March was 
0.98, declining from Februarjr's 1.04. The fall of 
this ratio below 1 is une^qiected, and is related to 
the lower than expected booking data. Adjust
ments to previous months' data now indicate an 
underlying sho r t i^ in this year's European semi-
conductor market. Over the past l2 months the 
European market has declined by 1 percent, while 
in the United States 12-month-to-date growth is 
rtmning at a healthy 7 percent. 
By Mike Glennon Page 4 

End-User Analysis 

1992 Woridwide Semiconductor Supplier of Oie Year 
The annual Dataquest Semiconductor Supplier of 
the Year Award has been won by Motorola for the 
major supplier category—^the fourth consecutive 
year Motorola has won. The medium-size supplier 
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and the other criteria major semiconductor pur
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Pricing Analysis 

European Pricing Update 
Table 1 shov*ts European Semiconductor booking 
trends for orders of 1,000, 10,000 and 25,000 
units or more. 

Standard Logic 
There are no changes in the prices for standard 
logic. Many suppliers are busy introducing new 
CMOS and BiCMOS product families, specifi
cally aimed at low-voltage operation. Business is 
inaproved over the same period last year, and 
this is across all applications. 

Analog 
l i tde change has occurred in analog com.ponent 
prices across Europe. 

Microcomponents 
Tlie prices of the 386SX and 386DX have 
drop^ped by about 30 percent for the DX and 
about 10 percent for the SX, following 
aimounced price reductions. Competition among 
suppliers in this market vdU increase as more 
suppliers are now entering the market. Demand 
for the 286 is stiQ dedining, as the 386 becomes 
the entiy-level processor. 

Memory 
DRAM 
Prices for the 256K DRAM are flat or slightiy 
upwards from our last update. Volume supply 
and demand is falling off quickly. The IM 
price has seen erosion, and there are instances 
of very low pricing in small volumes, but 
demand is finally moving to 4M; manufac
turers can still shift IM DRAMs on SIMMs, 
though. The 4M DRAM has seen some price 
movement at last. This is believed to be a 
result of new reference prices (RPs), which are 
now vvidely known, and are appUcable from 
April 1 for confirmed bookings for the second 
quarter of 1992. The indications are that, trans
lated into European currendes, the 256K, IM, 
and 4M DRAM RPs have each declined from 
the first quarter. However, otar estimates sug
gest that, for bookings confirmed in US dol
lars, the RP for the 256K increased slightiy, 
the IM remained flat, and the 4M declined. 

Note that the effect that RPs have on market 
prices varies directiy in proportion to the mar
ket share held by Japanese-manufactured 
products. Our estimates show that the 
Japanese-manufactured share of the Etiropean 
market is 15 percent for 256K DRAM; 25 per
cent for IM; 70 percent for 4M; and 90 per
cent for 16M. Siemens and IBM are now 
beginning to sample 16M in France. 

Average contract price per Mbit is as follows: 
256K = $6.40; IM = $3.50; 4M = $3.62. 

EPROM 
EFROM prices are still tmder severe pressure. 
Also, Europe continues to be the market with 
the lowest prices in the world for EPROM 
products at the densities reported here. Some 
withdrawals from the European market are 
expected if the situation does not ijnprove 
soon. 

Average contract price per Mbit is as follows: 
IM = $3.00; 2M = $2.82; 4M = $3.50. 

SRAM 
All generations of SRAM tracked here have 
seen some price erosion. Again, Exuope is 
earning the reputation for being the market 
•with, the lowest prices in the world. However, 
the erosion is slowing dov^m, and we expect 
that prices have reached some stability now. 

Average contract price per Mbit is as follows: 
64K = $27.70; 256K = $13.80; IM = $9.90. 

Current Exchange Rates 
1 US dollar = 

0.572 UK pounds 
1.626 deutsche marks 
5.505 French firancs 
0.795 ECU 

By Byron Harding 
Mike Glennon 
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Table 1 
European Semiconductor Pricing—April 1992 
All Prices In US Dollars (including import duty where relevant) 

Device Family 

Standard Logic 

FastTTL 

Standard Logic 

Advanced CMOS 

Analog 

Aficrocomponents 

Memory 

DRAM 

UVEPROM 

SRAM 

Product 

74FD0 

74F74 

74F138 

74F244 

74AC00 

74AC74 

74AC138 
74AC244 

741 Op. Amp. 

CODEC/Filter 1 

CODEC/Filter 2 

80386SX-16 

80386DX-25 

80286-16 

68020-16 

R3000-25 

256K-8 (256KX1) 
lM-8 (IMxl) 

lM-8 (256KX4) 

4M-8 (4Mxl) 

9M-8 (lMx9) 
lM-7 (IMxl) 

lM-6 (IMxl) 

4M-7 (4Mxl) 

4M-6 (4Mxl) 

16M-8 (4Mx4) 

lM-17 (128ICX8) 

2M-17 (256Kx8) 

4M-17 (512KX8) 

64K-85 (8Kx8) 

256K-85 (32Kx8) 

lM-85 (128KX8) 

Package 

PDIP 

PDIP 

FDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

T092 
1 

2 

PQFP 

CPGA 

PLCC 

PQFP 

CPGA 

PDIP 

SOJ 
SOJ 

SOJ 
SIMM 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

CDIP 

CDIP 

CDIP 

PDIP 

PDIP 

PDIP 

Mean IK 
Price 

0.12 

0.14 

0.18 

0.25 

0.19 

0.24 

0.35 

0.43 

0.17 

2.90 

5.75 

49.75 

104.00 

11.70 

31.00 

135.00 

1.95 

4.10 

4.10 

1530 

37.00 

4.10 

4.28 

1530 

16.00 

184.00 

3.85 

7.50 

18.00 

2.20 

4.00 

13.00 

Mean lOK 
Price 

0.10 

0.13 

0.17 

0.24 

0.17 

021 

030 

037 

0.12 

2.65 

5.45 

49.00 

102.00 

11.00 

28.00 

120.00 

1.70 

3.65 

3.65 

14.90 

34.00 

3.65 

3.81 

14.90 

15.60 

179.00 

330 

6.40 

• 16.00 

1.90 

3.65 

10.50 

25K-I- Contract 
Price 

0.09 

0.12 

0.15 

0.21 

0.15 

0.20 

0.26 

035 

0.11 

2.50 

5.00 

48.00 

98.00 

10.00 

26.00 

110.00 

1.60 

3.50 

3.50 

14.50 

33.50 

3.50 

3.66 

14.50 

1520 

174.00 

3.00 

5.65 

14.00 

1.75 

3.50 

10.00 

Lead Time 
in Weeks 

4r-6 

4-6 

4r6 

4-6 

8-12 

8-12 

8-12 

8-12 

4r^ 

6-10 

6-10 

8-12 

8-12 

4-6 

4r^ 

4r-10 

2-8 

2-6 

2-6 

2-8 
2-4 

2-8 

4-10 

4r-8 

6-10 

8-14 

2-6 

2-8 

4-10 

4-10 

4-8 

2-10 
' Group 1: Commercial temp, serial, PDIP, A/fi law 
' Group 2: Commercial temp, serial, PLCC, A/p. law, programmable 
Source: Dataquest (April 1992) 
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Market Analysis 

Stale of the Industry 
The SIA flash tliree-nionth average European 
book-to-bill ratio for March was 0.98, a surprise 
decrease over Februarj^s revised figure of 1.04, 
as shown in Figure 1. January's book-to-bill ratio 
has also been revised, this tinie upwards slightly 
to 1.04. Actual billings for March were 
$1,056.1 million, a growth of 21.4 percent over 
the previoiis month, and 5.9 percent over the 
same month the previous year. Three-month 
average bookings increased by 2.7 percent over 
the previous month, and declined 2.1 percent 
over the previous February. 

The prognosis last month for the slower start to 
the year, when compared with previous years, 
•was that this could be an indication of a firmer 
year. How^ever, this does not now seem to be the 
case. Figure 2 shows the 12-month moving aver
age growth for both Exirope and the United 
States, and it is dear that the last 12 months 
have declined over the previous 12 months in 
Europe. The United States shows a strengthening 
recovery, which has not yet reached Europe. The 

worst is yet to come, as the biUings trend fol
lows the bookings trend, usually by about three 
months, and the lack of an indication of an 
upturn in bookings growth means the decline 
may have further to go. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly bfiling and thiee-monfh average 
booking figures for Europe. The model calculates 
trend and seasonal variations, and uses these, 
together with montittly weighting factors, to fore
cast future billing and three-month aveiage 
booking figures. Hiese figures represent an 
"average" year. When the actual figures are 
compared with the forecast figures, an early 
indication of whether the year will be above or 
below average can he seen. The forecast and 
actual figures are compared, and this ratio is 
averaged over 12 months to show underljnng 
trends. 

Figures 3, 4 and 5 show the forecast and actual 
three-month average bookings, actual monthly 
billings, and book-to-bill ratio from the Data-
quest forecast nu>del. 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 
1.40 

1.30 

Note: Last two months are preliminaiy 
Sovaoe. WSTS, SIA 
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Figure 2 
US and European Total Semiconductor 12-Month Average Growth 
(Three-Month Average Bookings) 
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Figure 3 
European Total Three-Month Average Bookings 

1,200.0 

1,000.0 

800.0 

600.0 

400.0 

200.0 

Revenue (Mflllons of Dollars) Accuracy 

D J F M A M J J A S O N D J F M A H A J J A S O N D 
l90l 91 I 92 I 

Note: Last two months are preUminaiy 
Soiirce: WSTS, SIA, Dataquest (April 1992) 

SCEU-SVC-DP-9204 ©1992 Dataquest Europe Limited April 24,1992 



Semiconductors Europe 

Figure 4 
European Total Semiconductor Actual Monthly Billings 
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Source: WSTS, SIA, Dataquest (April 1992) 

Figure 5 
European Total Semiconductor Book-to-BIII Ratio 

Ratio Accuracy 

Note: Last two months are preliminaiy 
Source: WSTS, SIA, Dataquest (April 1992) 
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The adjustments made to the billing data, and in 
particular to the booking data, indicate that the 
outlook for the next few months is bleak. The 
forecast model calculates a booking growrth of 
7.4 percent for 1992, and a billing growrth of 
8.8 percent. However, the year-to-date billing 
growth is a mere 4.4 percent. As much of the 
growth for Europe's semiconductor industry 
comes from the first quarter, this does not bode 
well for the rest of the year. 

The revised figure for February's actual billings 
gives an anoinalous data point, where month-
on-month grov r̂th is zero, and growth over the 
previous year is negative. This would indicate 
the figure is likely to be revised. However, an 
examination of the monthly three-month average 
booking data shows a decline over the previous 
year on a monthly basis since May of 1991, with 
the exception of November 1991 and January 
199Z The three-month average actual booking 
data has also been below the forecast values 
since May 1991. This may indicate an underly
ing trend which can only be interpreted as bad 
news for Europe's semiconductor industry. To 
coimter this, however, the US booking actuals 
are still consistently ahead of the forecast model 
predictions, and have been since November 
1991. This is using a forecast model growth fig-
ture of 5.7 percent. 

Dataquest Perspective 
Germany has been the driving force behind 
m.uch of Europe's growth for the pcist two years, 
but the outlook for the country for 1992 indi
cates revenue growth may be minimal A recent 
visit by Dataquesf s analysts revealed a bleaker 
picture than originally assessed for Germany. 
The consumer equipment market is still suffer
ing from excess inventories, and this is putting a 
brake on semiconductor sales to these manufac
turers. For example, there is an inventory of 
more than 1 million TV sets in the cotmtry, 
resulting in a cutback in TV set production 
across Europe. Nevertheless, Europe's TV 
manu&cturers are investing in additional 
manufacturing facilities for the longer term. 

Germany represents roughly 60 percent of the 
automotive electronics market for Europe, and 
this market is also in difficulties. While the 
semiconductor content of cars is increasing, new 
car production is faltering. The suppliers to the 
automotive electronic equipment manufacturers 

are struggling to find significant growth in this 
business. 

The EDP market in Germany is also weak, but 
this market is normally lower than the European 
average. To coimter this, the UK market for EDP 
is strengthening; the United Kingdom represents 
the largest EDP market for semiconductors. 

The communications segment gives the greatest 
support to the market in the near futvtre, and 
this business is being supported by exports of 
communications equipment such as exchanges. 
However, Austria is showing a big increase in 
eqtupment production, with manufacturing mov
ing to the country from Germany due to Aus
tria's closer strategic and trading links with 
Eastern Eiuope. 

At the product level, microcomponents— 
specifically microprocessors—are showing good 
growth, and may provide much of the growth in 
Europe in 1992. First-quarter growth for these 
products is high, even compared with the first 
quarter of last year, when revenue was also sig-
nificantiy higher than the previous year. 

ASIC biisiness across Europe is also growing 
weU. High-end engineering charges (NRE) are 
maintaining $50,000 to $100,000 levels, and aver
ages are improving as low-volume and low-gate 
covmt designs are implemented in field-
programmable gate arrays (FPGA). There are 
signs that volume users of ASICs are beginning 
to exercise routes from FPGA to gate arrajrs 
which have been pnit in place by many gate 
array suppliers. This is in response to greater 
volumes of products required by the end equip
ment, and is an effort on behalf of the eqtiip-
ment suppliers to reduce costs. 

The problems of short-term business seen by 
many semiconductor suppliers over the past 
year has resulted in these companies chasing 
longer-term, less certain business. In particular, 
the area of chip set products for application-
related solutions has pointed to high revenue 
and lucrative profits. The first products seen in 
this area were PC chip sets, and the area of 
greatest interest at the moment is chip sets for 
GSM telephone handsets. However, the volume 
business for this market has yet to take off in 
Europe, and there are many suppHers competing 
hard for a share of this business, with chip sets 
already designed and prototyped. The overall 
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result wiU be heavy competition among sup
pliers, followed ultimately by competition on 
price alone. The GSM chip set market is only 
one area of chip set focus; multimedia and 
HDTV are soon to foUow. 

While the GSM chip set business has aU the 
indications of poor profitability and severe 
competition, many suppliers are adopting the 
"solutions" approach implied by this strategy 
and applying it to their general business. This is 
an extension of the applications approach taken 
by many of these companies over tiie past few 
years. Tlie solutions approach involves cross-
product teams engaging with a potential cus
tomer to supply a range of products to provide 
a complete solution to the customer. 

Solution seUing is really a new name for veitLcal 
integration. The only real difference is that new 
product development is now geared towards fit
ting the solution approach, emd many companies 
are adjusting their organizations to fit the solu
tions strategy. The indusion of customer service, 
deUveiy and quality are all part of this 
"solution" for the customer, and tliis month's 
Dataquest Perspective covers the achievements of 
worldwide semiconductor suppliers in their 
efforts to excel in these areas, with the 
announcement of the Semiconductor Supplier of 
the Year. This is likely to be the area of greatest 
focus at the strategic level for semiconductor 
companies over the next few years. 

By Mike Glennon 

Worldwide DRAM Technology Alliances: 
Global Evolution Motivated by Survhnd of 
the nttest 
In 1986, Dataquest predicted tliat strategic 
alliances woiild be an electronics industry 
megatrend for the rest of this century. Diiring 
1991, two DRAM alliances captured global atten
tion: the IBM/Siemens joint-manufacturing ven
ture on 16M DRAMs and the Hitachi Ltd./Texas 
Instruments second-source pact for 64M DRAMs. 
This article presents the evolving worldwide net
work of DRAM alliances as of December 1991 
and assesses the impact and strategic competi
tive significance of tiie top arrangements. 

Table 2 shows the worldwide network of DRAM 
technology alliances by product density as of 
December 1991. The table shows more than 20 
alliances. The footnotes to Table 2 provide the 
definitions for each type of alliance and high
light special arrangements. Alliances other ttian 
those listed in the headings of Table 2 are noted 
in parentheses and defined in the table. This 
information includes internal and external 
consumption. 

Dataqpiest conducted an informal poU of DRAM 
analysts in Tolgro, London, Seoul, Taipei, and 
San Jose, Cahfomia, regarding the critical sig
nificance of each alliance in terms of strategic 
competitiveness and actual or prospective mar
ket impact. Table 3 shows Dataquesf s perspec
tive on the most significant worldwide DRAM 
alliances. 

Tables 2 and 3 build on a mass of information 
and insight. Using that informational mass, this 
article analyses the top half-dozen worldwide 
DRAM pacts regarding what each alliance part
ner gives and receives from the alliance—or 
does not give nor receive—^with a focus on the 
long-term market implications for both DRAM 
visers and IC suppliers. 

IBM/Siemens 
In terms of both strategic competitiveness and 
potential market impact, Dataquest analysts 
view the IBM/Siemens joint-development alli
ance on 16M and 64M DRAMs as liie most sig
nificant alliance shown in Table 2. On July 4, 
1991, these two global giants extended tiieir 
prior 64M DRAM joint-development program to 
joint manufacturing of the 16M device, and the 
marlcet continues to reverberate. 
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Table 2 
Worldwide DRAIVI Technology Alliances 

Supplier 
Goldstar 
Hitadii 
Hitachi 

IBM 

IBM 
Matsushita 

Micron 

Motorola 

IM DRAM Alliances 
Second-Source Fab 

Agreements Aereements 
Vltelic-MOSet 

Goldstar (LA) 

Intel (also 
Sales Agency 
Agreement) 

Sanyo (64Kxl6 
device) 

Goldstar (based 
on Toshiba 
DRAM design) 

4M DRAM Alliances 
Joint-Ventxire Fab 
Agreements A^:reenients 

Goldstar 

Siemens (JD) 

Micron (LA) 

16M DRAM AUiances 
Joint-Venture Joint 
Apjeemente Development 

Goldstar (LA) 
TI(and64M 

DRAM) 
Siemens (and 

e^VlDRAM) 

NMB 

NMB 

NMB 
Old 
Old 
Samsung 
Sanyo 
TI 

TI 
TI 
Thorn EMI 

Toshiba 
Toshiba 
Wang 

SGS-Thomson (LA) 

Intel (OEM) 

Mitsubishi 
NMB (LA per 

Thorn's Inmos-
based patent) 

Motorola 
Siemens (LA) 
Micron (LA re 

SIMMs 
oqtanized x9) 

Hitachi (OEM arrange
ment based on Hitachi 
production technology) 

Ramtron International 
(JD) 

SGS-Thomson 
ViteUc-MOSel 

Mosaid 
HP-Canon-Singapore 

Ramtron 
SGS-Thomson 
ViteUc-MOSd 

HP-Canon-
Singapore 

Acer 

Motorola Motorola 

Definitions/Notes: 
FA = Fab agieement: supplier offers fab capacity for partner's product technology. In most cases, the supplier provides fab capacity 

and produces the partner's DRAM design. 
JD = Joint development: the companies jointly agree to develop new products, which may or may not be marketed separately. 
JV = Joint venture: the companies form a new joint-venture company to develop, manufacture, and market new products. 
LA = Licensing agreement: supplier receives or issues a license to partner for an up-front fee and/or royalties. 
OEM = OEM arrangement: supplier sells product to alliance partner, which is sold under partner's name. 
SA = Sales agency agreement: supplier sells its partner's products as either a sales representative or a value-added reseller. 
SS = Second-source agreement: the companies agree to develop consistent specifications to ensure a second source. 
Source: Dataquest (April 1992) 

What the Partners Give and Get 
This section examines the "gives and gets" of 
the IBM/Siemens alliance. Readers should note 
in general tiiat the items exchanged in many 
of ttie DRAM alliances shown in Table 2 
sotmd similar (for example, process technology, 
rislc reduction). The common strategic threads 
will be noted in the alliance assessments; how-
ever, this article spotlights tmique or special 
alliance factors whenever possible. 

IBM: Reducing Technology Dependence 

IBM Corporation provides three tangibles for 
the 16M DRAM alliance: the basic device 
design; the 0.5-|jm process technology (which 
runs on 8-inch wafers); and the fab in France. 
Siemens AG's practical contributions include 
capital and engineering talent—^the latter for 
translating IBM's propiietaiy design into a 
product suitable for European and worldwide 
merchant market consumption (for example, an 
eventual shrink version). 
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Table 3 
Top Worldwide DRAM Alliances 

Strategic/Competitive 
Significance 

Market Impact 
(Cuiient/Fotential) 

1. IBM/Siemens; Texas 1. IBM/Siemens 
Instruments/Hewlett-
Packard/Canon/ 2. Texas Instruments/ 
Government of Singapore Hewlett-Packard/Canon/ 

Government of Singapore 
3. Toshiba/Motorola 

3. Hitachi/Goldstar 
4. Ktachi/Gokistar IBM/Micron 

I£tachi/Texas Instruments Texas Instruments/Acer 
Texas Instruments/Acer Toshiba/Motorola 

Souice: Dataquest (April 1992) 

What does IBM receive? Some practical ele
ments have been indicated: an estimated 
50 percent contribution by Siemens on £ab 
costs and risk-sharing by Siemens on merchant 
market technology development. IBM is also 
likely to receive a supply of 16M devices 
starting next year for systems such as the 
PS/2 line. 

IBM aims for key long-term strategic benefits. 
First and foremost is a counterbalance in 
Europe—and, perhaps, eventually North 
America—^to Japan's worldwide strength in 
DRAMs. Second is an evolution by IBM, 
which is an internal DRAM supplier as well 
as user, toward a global shared fab strategy, 
perhaps allowing for entry into the merchant 
market. 

Siemens: a Stake in Uie DRAM Merchant Market 
What does Siemens get in exchange for its 
capital and clout in European and other mer
chant markets? Siemens' DRAM efforts have 
been lagging. Now, it shoidd be able to make 
a timely ramp-up during the second half of 
1992 in the 16M DRAM arena. An unresolved 
issue is whether Siemens will become an 
independent DRAM supplier or a supplier of 
IBM DRAM products. 

Eventually, Siemens might be permitted to use 
IBM's 0.5-pin process to expand its ASIC 
product offerings. However, to date Siemens 
has received no license to the IBM process. 

64M DRAM Joint Development 
The 16M manufacturing alliance accentuates 
the significance of the partner's prior joint-

development effort on 64M DRAMs. The 64M 
alliance presumably was proceeding favorably, 
as shown by the dramatic extension to the 
16M part. The exchange items are similar; Sie
mens can promise 64M DRAM product tech
nology to merchant market customers later this 
decade. IBM will be assured of supply for 
internal demand while balancing the strength 
of Japan-based suppliers. 

TI/HP/Canon/Government of Singapore 

In terms of strategic competitiveness, Dataquest 
analysts view the 4M/16M DRAM joint venture 
between Texas Instruments (TI), Hewlett-Packard 
Company (HP), Canon, and the government of 
Singapore as equal in significance to the IBM/ 
Siemens arrangement. Dataquest analysts con
sider this arrangement to be second most signifi
cant in terms of current or potential market 
impact. We believe that this alliance is a imique 
and perhaps trend-setting global consortium of 
DRAM users with their supplier. 

77: tlie Give and Get 

Texas Instruments (no mystery) supplies the 
DRAM technology and runs the Singapore 
joint-venture fab. The technology for 4M 
DRAMs is a 0.6-nna process using 6-inch 
wafers; for 16M devices, a 0.5-nm process and 
8-inch wafers are used. For H, this alliance 
conforms vvith the company's Icmg-term 
strategy for spreading tiie risk associated with 
the volatile international DRAM business. In 
exchange for DRAM technology and know-
how, TI reduces the risk associated with open
ing its fifth sub-micron CMOS manvi^cturing 
plant in Asia—a costly $300-milUon-plus ven-
tin:e. Texas Instnunents has an option to 
become the majority partner. 

Besides capital contributions by the partners, 
the company has some likely, although not 
assured, major customers for the fab's output 
The alliance also provides TI with an 
expanded presence for serving users in Asia, 
including migrating Japan-based customers. 

HP: a Network of Strategic Alliances 
In addition to customer-name credibility, H F s 
major contribution to date is advanced cus
tomer payments. For HR the alliance provides 
a guaranteed supply of DRAMs in line with 
the company's partnership share (nearly 
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25 percent) if quality and price conditions are 
acceptable to HP. 

For Hewlett-Packard, the real benefit is lirtked 
to the company's worldwide network of strate
gic alliances. The alliance shotdd strengthen its 
alliance partners over the long term. For 
example, TI is one of the leading suppliers of 
DRAMs to Hewlett-Packard. In turn, HP sup
plies computer and other systems to TI. 
Hewlett-Packard and Canon have an alliance 
in the printer business. The strategic upshot 
for Hewlett-Packard: the alliance enhances the 
global position of Texas Instruments, a key 
North America-based DRAM supplier, vis k 
vis other world competitors. 

Canon: ttie Other DRAM-User Partner 

like Hewlett-Packard, Canon, the second 
DRAM-user alliance partner, provides advanced 
customer payments in exchange for a guaran
teed supply of DRAMs given acceptable qual
ity and price terms. In addition to strengflien-
ing HP and TI, two long-term alliance 
partners. Canon's IC manu&cturing equipment 
group is likely to win increased account 
penetration at TI (and perhaps, over time, HP). 

Government of Singapore: a Host of Benefits 
The government of Singapore's main contribu
tion is financial and otiher suppoit. For Singa
pore, the alliance ensures a share of the joint 
venture's output of DRAMs to Singapore-based 
computer companies—a critical need there dur
ing periods of spot shortage. The alliance also 
advances Singapore's CMCfe processing tech
nology base for production of memory and 
ASICs (for example, gate arrays). The alliance 
puts the tiny city-nation on the global DRAM 
map. 

Toshiba/Motorola 

In terms of both strategic competitiveness and 
ciurent and potential market impact, Dataquest 
analjrsts rank the DRAM alliance between 
Tosldba Corporation and Motorola Inc. as the 
third most sigiuficant arrangement. The first ver
sion of the alliance was formed during 1986 and 
expanded toward the end of 1990. Uncertainty 
associated with an alliance element—^Toshiba's 
rights to Motorola's 68030 microprocessor—^has 
diminished the market impact somewhat. 
Nevertheless, this alliance of two giants of the 
IC business, one Japan-based and the other 

North America-based, has had a direct impact 
on both DRAM market trends and the global 
competitive balance. 

Tostiiiia 

In this alliance, Toshiba provides the DRAM 
design and process technology. Toshiba leads 
the DRAM development efforts including 
development of the 16M DRAM. In exchange, 
Toshiba receives the right to sell Motorola's 
68030 MPU in Japan. Toshiba never received 
the rights to sell the 68030 (or the 68040) in 
world regions other than Japan. 

For Toshiba, the alliance arrangement enables 
Toshiba to supply IM DRAMs from Motorola's 
Scotland fab while avoiding import duty and 
Etujopean reference pricing constraints. 

Htotorola 
In exchange for Toshiba's limited license on 
the 68030, Motorola has received IM and 4M 
DRAMs irova. the Tohoku, Japan joint-venture 
fab. Motorola resells the product in regions 
such as North America and Europe. Motorola 
can produce IM DRAMs in its worldwide net-
worI< of fobs. The 4M DRAM can only be 
produced in the Tohoku feb. In order to gain 
worldwide rights to 4M DRAMs, Motorola 
presumably miist give Toshiba worldwide 
rights on the 68030 or 68040. 

For Motorola, a key long-term strategic goal of 
the alliance is acquisition of DRAM technology 
(for example, 16M DRAMs) and manui^cturing 
know-how. An unresolved issue is whether 
Motorola wdll develop 16M DRAM alone or 
with Toshiba. For example, during 1991 there 
were rumors in the trade press regarding 
plans for a DRAM plant in Europe, to be 
owned jointly by Motorola and Toshiba. 
Nevertheless, Dataquest believes that eventu
ally the Tohoku fab wiU. produce 16M DRAMs 
for Motorola. 

Hitachi/GoldStar 

Dataquest views the DRAM alliance between 
Hitachi Ltd. and Goldstar Electronics Company 
Ltd., which comprises a ser i^ of licensing and 
fab agreements between a first-tier Japan-based 
supplier of DRAMs and an emeiglng IC power 
icom Korea, as the third most significant DRAM 
pact in terms of current and potential market 
impact. The arrangement ranks fourth regarding 
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strategic conapetiLtive significance. This agree
ment represents one of the key alliances between 
Japan- and Korea-based IC suppliers. 

In this alliance, Hitachi provides the DRAM 
technology, including pioduct design. IDuring 
1989, Hitachi designated Goldstar as a second 
source for Hitachi's IM part, meaning a marlset 
boost for Goldstar's advance in global IC mar
kets. In addition to establishing an alternate 
source for IM DRAMs, Hitachi also receives 
some supply for resede. 

Recendy, Hitachi extended Goldstar's alliance to 
the 4M device The Hitachi/Goldstar alliance is 
stiU evolving. For example, the 4M arrangement 
currently carries some of the hallmarks of a fab 
agreement and of an OEM arrangement. 
Nevertheless, this alliance is advancing and 
includes the 16M device. 

IBM/Micron 
Table 3 shows that several aUiances tied for 
third place in terms of current and potential 
market impact. Dataquest analysts rank the alli
ance on 4M DRAMs between IBM and Micron 
Technology Inc., two North America-43ased coni-
panies, among those deemed tliird most signifi
cant regarding market impact. 

IBM provides the DRAM process technology, 
which runs on 8-inch wafers. Micron uses its 
own 4M DRAM design, having elected not to 
develop IBM's proprietary design for merchant 
marjcet consumption. (Note the challenge for Sie
mens in the 16M arena.) For IBM, the alliance 
provides another balance to Japan's worldwide 
DRAM strength: a stronger, competitive, low-
cost North America-based supplier of DRAMs, 
as well as some attractive hcensing revenue. 

For Micron, the alliance provides access to IBM's 
process technology. The alliance also provides 
the relatively small company, which competes 
against the global DRAM giants, with a key 
long-term strategic partner. The agreement is 
likdiy to extend to tiie 16M device. 

Texas Instruments/Acer 
Dataquest analysts rank the joint venture in 4M 
DRAMs between Texas Instruments and Acer 
Incorporated (Taiwan) as one of the thud most 
significant DRAM arrangements in terms of cur
rent and potential market impact. The agreement 
also is tied for fourth-place ranking regarding 

strategic competitive significance. This agree
ment exempMes another key user/supplier 
alliance—^here, between a North America-based 
supplier of DRAMs and a Taiwan-based user. 

Texas Instniments' Role 
The "gives and gets" for Texas Instruments 
through this alliance are consistent with those 
of TI's alliance with HP, Canon, and the 
government of Singapore. In exchange for its 
technology, Texas histruments reduces the risk 
associated with construction of this 
$250-million-plus investment. The technology 
for 4M DRAMs is 6-inch wafers based on an 
advanced CMOS trench-capacitor design. This 
alliance purposely bypassed the IM part but is 
likely to be extended to the 16M density. 

Acer's Role 
Acer's contribution vnil be capital—about 
75 percent of the quarter-billion-dollar-plus 
cost. The joint venture marks Acer's entry into 
vertically-integrated DRAM production. Ihe 
real key for Acer a guaranteed supply 
(50 percent) of the total output of the joint-
venture jEab, which should meet a full third of 
the 4M DRAM requirements for this system 
manufacturer. Past DRAM shortages have 
played havoc with this company's manufactur
ing plans. 

Hitachi/Texas Instruments 
Dataquest analysts view the joint-development 
agreement for 16M DRAMs between Hitachi and 
TI among the foiuth most significant DRAM 
alliances in terms of strategic competitive sig
nificance. When Dataquest analysts ranked tiie 
alliances, the recent dramatic extension of the 
alliance to 64M DRAM—a second-source pact 
had just been armormced. The strategic sig
nificance of this alliance between two giants of 
the DRAM business, one Japan-based and the 
Other North America-based, has presumably 
increased since the annovmcement of the 6 ^ 
deal at the end of November 1991. 

The exchange items and goals behind this alli
ance in general are similar to those noted in the 
other alliance discussions. The bottom line is 
that both companies want to reduce the capital 
risk associated with developing new generations 
of DRAM. Texas Instruments also views DRAM 
process expertise as a Isey stepping-stone for 
technology migration to digital signal processors 
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(DSPs) and otiher advanced devices. Even so, the 
current results and evolution of this alliance 
have in some instances been unique. 

16M DRAM Joint Development 
The Hitachi/Texas Instruments joint-
development effort on 16M DRAMs led to the 
design of an innovative DRAM package 
known as the lead on chip with center bond 
package, which both suppliers wUl use. By 
contrast, the 16M joint-development agreements 
resulted in two different 16M designs: 
Hitachi's stacked-cell structiue and Texas 
Instruments' trench-based storage cell 
approach. 

54Af DRAM: a Second-Source Arrangement 
The goal of the 64M DRAM joint-development 
effort wUl be a second-souice arrangement. 
Hitachi and Texas Instruments will develop a 
common 64M DRAM design. T h ^ will also 
use comnaon design automation and the same 
0.35-pin manufacturing processing technology. 
The suppliers will separately engage in mass 
production and marketing. 

As noted, the alliance strategically aims to 
reduce each partner's financial exposure to the 
risk of ultimately low-price DRAM parts that 
can be exorbitantly expensive to develop. The 
alliance shovdd also lead the partners to other 
technology paths for ASICs and DSP chips. 

The alliance could affect the course of 
Japan-US trade. Significantly, Hitachi took a 
license on Texas Instruments' Kilby patent as 
part of the agreement. For Texas Instnunents, 
the Hitachi license strengthens the Kilby patent 
in Japan in the face of Fujitsu's ongoing legal 
challenge. 

Dataquest Perspective 

Everyone affected by flie DRAM market—^users, 
suppliers, investors, and governments—^must 
prepare for the impact of die strategic alliance 
megatrends during the rest of this decade. Table 
2 shows a nearly exhaustive list of DRAM tech
nology alliances between suppliers or suppliers 
and users, including governments. 

Dataquest realizes that some alliances will ter
minate v^dth little impact. As shown in Table 3, 
however, Dataquesf s DRAM analysts in Tokyo, 
London, Seoul, Taipei, and San Jose now see or 

foresee sharp market impact and strategic com
petitive significance fiiom alliances such as the 
IBM/Siemens pact, the joint venture between 
Texas Instruments/Hewlett-Packard/Canon/ 
Government of Singapore, the Toshiba/Motorola 
deal, and the Hitadd/Texas Instruments joint 
effort 

The economic realities of the 1990s indicate 
some long-term consolidation of the DRAM sup
plier base. DRAM alliances are not a sign of 
weakness, but rather a necessary step for sur
vival Ftom the supplier side, DRAM alliance 
participants like Hitachi, Motorola, Texas Instru
ments and Toshiba are not the weak of the IC 
world. Although Dataquest at present anticipates 
no universal trend toward DRAM user/supplier 
alliances, Texas Instruments' strategy for Asia— 
for example, the Acer venture and tiie Singapore 
arrangement—emerges as one model for sup
pliers during the 1990s. DRAM alliances can 
also be a technology path to other products such 
as ASICs or DSPs. Readers should note that 
some of the DRAM players notably absent from 
Table 1 include AT&T, Fujitsu, Mitsubishi, Mat
sushita, and NEC. 

What is the wild card in this whole set of global 
DRAM alliances? IBM. As the year 1992 com
mences, IBM will be changing and assessing or 
reassessing its many business options. The IBM/ 
Micron deal shows a limit to the impact of 
IBM's proprietary DRAM technology on the 
market, but IBM's impact remains significant. 
Dataquest analysts already foresee significant 
market impact and strategic competitive effect 
from the IBM/Siemens alliance, especially in 
world regions such as Europe and North 
America. As IBM reshapes its business during 
1992 and thereafter, the DRAM market might 
also be reshaped. 

By Ronald Bohn 
Byron Harding 
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End-User Analysis 

19^ Wmldmde Semicomluctor Supplier 
of the Year Avrards Go to MatorolOf Ana
log Devices and Dallas Semicomluctor 
The fourth annual Dataquest Semiconductor 
Supplier of the Year Awards were presented at 
the Forecast '92 Conference on March 19, at 
Dataquest headquarters in San Jose, California, 
before an audience of more than 175 people. 
Awards were made in three categories of send-
conductor suppliers. The Major SuppUer Award 
went to Motorola for the fourth consecutive 
year; the Mediunv-Size Supplier Aweuxi again 
went to Analog Devices; and the Niche Supplier 
Award went to newcomer Dallas Semiconductor 
The worldwide semiconductor user sanaple that 
we polled chose these tlixee companies as the 
overall best in supporting their lequirements of 
quality, price, delivery, technical support and 
customer service. 

Methodology 
The Semiconductor Supplier of the Year Award 
is based on data collected from electronics com
panies around the world that purchase semicon-
ductors. Using telephone surve3rs, Dataquest col
lected data from companies listed in Electronic 
Business (EB) magazine's top 200 US electronic 
companies, and the respective EB top 50 elec
tronic companies for Europe and Japan. Data-
quest reviewed this list and deleted software 
companies and companies that manufactured or 
distributed semiconductors in order to ensure 
that the sample consisted of semiconductor 
users. 

We identified the main semiconductor ptuchas-
ing location for each company and sent a letter 
explaining the survey and a hst of eligible semi
conductor suppliers fronn om: worldwide sup-
pUer database. The survey asked the respon
dents for their choice of Semiconductor Supplier 
of the Year in three size categories, as follows: 

• Major suppUers (annual revenue of more than 
$500 million) 

• Medimn-size suppliers (aimual revenue 
between $50 million and $499 million) 

• Niche market suppliers (aimual revenue of 
less than $50 million) 

For each category liie respondent was asked 
which supplier ranked the highest in each of the 
following areas: 

• On-time delivery 

• Quality 

n Price 

• Technical support 

• Customer service 

In tiie event that an electronics company named 
its own captive semiconductor source as the pre
ferred supplier, the respondent was asked to 
exclude tiiat choice and vote again. 

There was one respondent per company. If tiie 
first respondent contacted at a company did not 
care to participate, a second respondent was 
chosen at random for that company from our 
procurement site database. If the second choice 
did not participate, a third site was chosen, and 
if the third respondent did not respond, the 
company was dropped from the siu:vey. Scores 
were calciilated for each of the five p^ormance 
areas in each category. For each category, the 
five performance scores were combined into one 
aggregate score to determine the supplier of the 
year for tliat category. 

Survey Results 
The 144 company sites responding to this year's 
survey represent about 205 percent of the 
world's consumption of semiconductors, both in 
1991 and estimated in 1992 (see Figure 6). The 
concentration of purchasing power highlighted 
here reinforces the need for sound strategic sup
plier links and how, by meeting the needs of tiie 
largest semiconductor users, suppliers are 
guided to meet the rest of the markef s 
requirements. 

Table 4 summarizes the rankings of each size 
category's top five suppUers as voted by the 
worldwide EB sample. The relatively high per
centage of votes received by the top seven major 
suppUers, compared with the other two categor
ies, indicates the large nimiber of these smaUer 
suppUers and their fragmented markets, and 
that the larger companies often have a broader 
product hne and higher market awareness. 

This year we asked our sample to rank in 
importance the five categories that determined 
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Table 4 
1992 Semiconductor Supplier of the Year Rankings 

Rank 

1 

2 

3 

4 

5 

6 

7 

Major 

Motorola 

Texas Ihstniments 

National 

Intel 

AMD 

Philips 

Toshiba 

OOiers 

Total 

Vote 
(%) 

30 

13 

11 

10 

8 

4 

4 

20 

100 

Medium-Size 

.Analog Devices 

Cypress 

ror 
International Rectifier 

NCR 

Allegro 

Maxim 

Others 

Total 

Vote 
(%) 

17 

14 

6 

5 

5 

4 

4 

45 

100 

Niche 

Dallas Semiconductor 

WafeiScale 

MOSel 

Seeq 

Actel 

Cherry 

Micro Linear 

Others 

Total 

Vote 
(%) 

26 

8 

6 

4 

4 

3 

3 

.flff 

100 

Source: Dataquest (Apiil 1992) 

Rgure6 
Worldwide Purchasing Power 

Survey Sample 
$13.2 Billion 

$51.2 Billion 
1991 Worldwide Semiconductor 

Consumption $64.4 Billion 

Survey Sample 
$15.3 Billion 

$58.8 Billion 

1992 Est. Worldwide Semiconductor 
Consumption $74.1 Billion 

Source: Dataquest (April 1992) 

the wiiiners. Table 5 shows that, to procurement 
managers, the overall top-ranked category was 
not price, but quality. Delivery was second, price 
was third overall, technical support was fourth, 
and customer service was last. Semiconductor 
companies that want to focus on areas of impor
tance to their customers shotild closely review 
Table 5. 

It is impressive that the three winners in each 
category garnered at least a combined 37 percent 
of the vote. In the major category, tihe top three 
garnered more ttian half (54 percent) of the 
votes. It was also interesting to note that, despite 
our worldwide sample, this sample did not per
ceive Japanese and European semiconductor 
suppliers to have improved. 

SCEU-SVC-DP-9204 ©1992 Dataquest Europe Umited April 24,1992 
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Taiiie 5 
Criteria Rankings for Supplier of the Year 

Criterion 
Quality 
Delivery 
Price 
Technical Support 
Customer Service 

Total 

Percentage 
48 
25 
11 
8 
8 

100 
Souice: Dataquest (April 1992) 

Dataquest Perspective 
Tlus year's award winners exemplify^ the current 
market demands: excellent quality and on-tune 
delivery at a fair price. The service aspects of 
the total cost equation stiU Temain very impor
tant, but the inclination of the current market is 
for tangible returns to the bottom line. By win
ning the Major Supplier Award for the fourth 
consecutive year. Motorola has earned the right 
to be acknowledged as the semiconductor com
pany to be compared with or emulated. Analog 
Devices earned its customers' votes again 
because of its across-the-board strengtiis, both in 
product and in support in the demanding ana
log semiconductor market. Maxim, the niunber-
one niche market supplier last year, graduated 
into the medium-size category for this year's 
voting and was ranked a strong number seven 
there primarily because of the level of customer 
support. The newcomer to the top spot in the 
nidie market category, Dallas Semiconductor, 
was recognized among the many smaller sup
pliers primarily for suppljdng excellent service 
and for its high-quality, feirly priced products. 

The ranking of the five criteria tangibly confirms 
what has been espoused in books, seminars and 
journals: a quality product and its delivery to 
the customer's sdhedule are the qualifiers in 
today's electronics market. This year's winners 
successfully used the differentiators of price, 
technical support, and customer support to 
increase their customers' loyalty, despite a slug
gish nciarket. As tiie electronics market begins to 
improve, quality wiU remain an absolute sotirc-
ing criteria with delivery, and the other differen
tiators becondng even more important The 
awards for 1992 were earned l ^ best meeting 
customer needs in a challenging economic 
environment. Those aspiring to win the award 
next year should focus on the key areas set out 
in this article and concentrate on exceeding cus
tomer requirements. 

By Mark Guidici 
Jim Eastlake 

In Future Issues 
Along with our regular features, "European 
Pricing Update" and "State of the Industry," 
foithcoming issues of Dataquest Perspective will 
contain reports on: 

• European semiconductor five-year consump
tion forecast 

• Capital and R&D expenditure of European 
companies 

For More Information. . . 

Topics in this issue Mike Glennon (-H44) 895 835050 
1992 Dataquest conferences Conferences (-t44) 895 835050 
Subscriptions and other publications UK (+44) 895 835050 

France (-f33) 1 48 97 31 00 
Germany (-t49) 89 93 09 090 

Request by Fax Fax (-F44) 895 835260/1 

The content of this report represents our interpietation and analysis of information generally available to the public or released by responsible individuals 
in the subject con^anies, 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 analyzed by Dataquest may be clients of this and/or other I>ataquest services. This infbimalion is not furnished in 
connection 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 menibers of their families may, irora time to time, have a long or short position in the securities mentioned and may sell or buy 
such securities. 
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Pricing Anaiysis 

European Pricing Update 

standard Logic 
Prices are firming, with customers more willing 
to accept given prices. The overall result is a re-
duction in the spread of prices. The size of the 
market is shrinldzig in many accounts. As usual, 
the telecoms sector is supporting tihe majority of 
FAST ciders, (although EDP is the volume dollar 
tiser) and FACT is used more widely. Table 1 
shows European semiconductor booking trends 
for orders of 1,000, 10,000 and 25,000 units or 
more. 

Analog 
There is little change in the mono operational 
amplifier arena in Eiurope. 

Microcomponents 
More price declines in 286 voliomes have 
occurred. The 386SX prices are declining a little, 
but these are cosmetic changes. The 486 price 
reductions announced by Intel come into effect 
this quarter, resulting in lower DX prices. The 
proposed entry of otiher 386 suppliers can only 
hasten the decline in prices, and also Intel's 
efforts to move tisers to 486-based products. The 
new DX2 devices are aimed at achieving this. 

Memory 
DRAM 
Prices for 256K DRAM appear to have nearly 
reached rock-bottom; erosion has been only 
slight since our last update. Vendors and users 
are continuing to move to IM; the IM price 
has also seen erosion, and there are instances 
of very low prices. The 4M has seen a little 
price erosion, but the majority of supply con
tinues to be Japanese-manufactured, and is 
therefore boimd by reference prices (RPs). The 
supply of 4M DRAMs which are not affected 
hy RPs is increasing steadily. These suppliers 
tvave a competitive advantage. The lMx9 
SIMM has dropped in price again, with the 
lowest prices on the ttiree-chip version. The 
16M price has remained flat, at around $185 
in contract volume. However, there are offers 
of 4Mx36 SIMMs using 16M DRAMs at $1,300, 
which translates into a unit price of only $145. 

Average contract price per Mbit is as follows: 
256K = $6.32; IM = $3.65; 4M = $3.71. 

New DRAM reference prices have been 
releeised for second-quarter 1992 bookings. The 
indications are that, translated into European 
currencies, the 256K, IM, and 4M reference 
prices all declined from the first quarter. How
ever, our estimates show that, translated into 
US dollars, the 256K reference price increased 
by 5 percent; the IM reference price stayed 
roughly the same; and the 4M reference price 
declined by nearly 10 percent. The effect of 
reference prices on bookings is proportional to 
the market share held by Japanese-diffused 
products. Dataquest estimates these shares are 
15 percent of 256K, 25 percent of IM, and 
70 percent of 4M. 

EPROM 
EPROM prices continue to be under severe 
price pressures. Europe also continues to have 
the the lowest prices in the world for EPROM 
products at the densities reported here. Some 
withdrawals from the European market are 
expected if the situation does not improve 
soon. Average contract price per Mbit is as 
follows: IM = $3.20; 2M = $3.05; 4M = $3.75. 

SRAM 
AH generations of SRAM tracked here have 
seen some price erosion. Again, Europe is 
earning itself the reputation for being the mar
ket with the lowest prices in the world. How
ever, the erosion is slowing down, and otu: 
next update is expected to report flat prices. 
Average contract price per Mbit is as follows: 
64K = $28.00; 256K = $14.00; IM = $10.00. 

Current Exchange Rates 
1 u s dollar = 

0.577 UK pounds 
1.648 deutsche marks 
5.597 French francs 
0.808 ECU 

By Byron Harding 
Mike Glennon 
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Table 1 
European Semiconductor Pricing—IWarch 1992 
All Prices in US Dollars (including import duty where relevant) 

Device Family 
Mean IK Mean lOK 25K-t- Conbract 

Product Package Price Price Price 
Lead lune 

in Weeks 

Standaid Logic 

FastTTL 

Standard Logic 

Advanced CMOS 

Analog 

Microcomponents 

Memory 

DRAM 

UVEPROM 

SRAM 

74F00 
74F74 

74F138 
74F244 

74AC00 

74AC74 

74AC138 
74AC244 

741 Op. Amp. 

CODEC/Filter 1 

CODEC/Fflter 2 

80386SX-16 
80386DX-25 

80286-16 
68020-16 
R3000-25 

256K-S (256KX1) 
lM-8 (IMxl) 

lM-8 (256KX4) 
4M-8 (4Mxl) 

9M-8 (lMx9) 
lM-7 (IMxl) 
lM-6 (IMxl) 

4M-7 (4Mxl) 

4M-6 (4Mxl) 

16M-6 (4Mx4) 

lM-17 (128Kx8) 
2M-17 (256BCX8) 

4M-17 (512KX8) 

64K-85 (8Kx8) 
256K-85 (32Kx8) 

lM-85 (128KX8) 

PDIF 
PDIF 

PDIF 
PDIP 

PDIP 

PDIF 

PDIP 
PDIP 

T092 
1 

2 

PQFP 
CPGA 

PLCC 
PQEP 

CPGA 

PDIF 

SOJ 

SOJ 
SOJ 

SIMM 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

CDIP 
CDIP 

CDEP 

PDIP 

PDIP 

PDIP 

0.12 

0.14 

0.18 

0.25 

0.19 

0.24 

035 
0.43 

0.17 

2.90 

5.75 

55.50 
149.00 

11.70 

31.00 

135.00 

1.95 

4.10 

4.10 

1530 

38.00 

4.10 

4.28 

15.45 

16.10 

190.00 

4.00 

8.00 

19.00 

220 

4.00 

13.00 

0.09 
0.12 

0.16 
0.22 

0.15 

0.19 

0.27 

0.35 

0.10 

2.50 

5.30 

53.50 
144.00 

11.00 

28.00 

120.00 

1.65 

3.85 

3.85 

15.00 

36.00 

3.85 

4.02 

15.15 

15.80 

186.00 

3.60 

7.00 

17.00 

1.90 

3.65 

11.00 

' Group 1: Commercial temp, serial, PDIF̂  A/p. law 
' Group 2: Cormnerdal temp, serial, PLCC, A/|l law, programmable 
Source: Dataquest (March 1992) 

0.09 

0.12 

0.15 

021 

0.15 

020 

0.26 
035 

0.11 

2.50 

5.00 

52.50 

139.00 

10.00 

26.00 

110.00 

1.58 

3.65 

3.65 

14.85 

3500 

3.65 

3.81 

15.00 

15.60 

184.00 

320 

6.10 

15.00 

1.75 

3.50 

10.00 

4r^ 

4-6 

4-^ 
4-6 

4-6 

4-6 

4-6 

4-6 

4-6 

6-10 

6-10 

6-7 
6-8 

4-6 

4-6 

4-10 

2-8 

2-6 

2-6 

2-8 

4r-10 

2-8 

4-10 

4-8 

6-10 

8-14 

2-6 

2-8 

4r-10 

4r-10 

4-8 

2-10 

SCEU-SVC-DP-9203 ©1992 Dataquest Europe Limited March 27,1992 



Semiconductors Europe 

Maricet Analysis 

state of the Industry 
The SIA flash three-month average European 
book-to-bfil ratio for Februaiy wa.s 1.07, an 
improvement over Januarj^s revised figure of 
1.03, as shown in Figure 1. Actual biUings for 
February v̂ rere $947.7 million, a growth of 
8.2 percent over the previous month, and 
8.3 percent over the same month the previous 
year. Three-month average bookings increased 
by 8.8 percent over the previous month, and 
3.6 percent over the previous Februaiy. 

The booking and billings growth is lower than 
for tiie same period in 1991, which was arotmd 
17 percent for biUings, and 15 percent for l)ook-
ings. WhUe this lower growth could be consid
ered disappointing, it is perhaps an indication of 
imderlying growth for the year. Much of last 
year's growlth came from a short period of high 
growth in the first quarter, which was followed 
by a famine of orders for the rest of the year. 
Ttas year might follow the same path, but the 
slower start could be a hint of a steadier year 
ahead. 

While the slovdng of growth in Europe con
tinues, with the rolling 12-months-to-date 
growth in bookings s ^ to begin its upturn, the 
outlook is more optimistic when bookings for 
the United States are examined, where 12-month 
average growth is now rising again, having 
reached its low-point in October 1991. This is 
clearly seen in Figure 2. This may be the first 
positive sign that the market is beginning to 
improve, although there are still many negative 
factors. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly bfiltng and three-month average 
booking figures for Europe. The model calculates 
trends and seasonal variations, and uses these, 
together with monthly weighting factors, to fore
cast future billing and three-month average 
booking figures. These figures represent an 
"average" year. When the actual figures are 
compared wiOt the forecast figures, an early 
indication of whether the year wiU be above or 
below average can be seen. The forecast and 
actual figvires are compared, and this ratio is 
averaged over 12 months to show underlying 
trends. 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 

Note: Last two months are preliminaiy. 
Source: WSTS, SIA 
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us and European Total Semiconductor 12-l\/lonth IVIoving Average Growth 
(Three-IWonth Average Booldngs) 
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Source: WSTS, SIA 

Figiires 3 and 4 show the forecast and actual 
three-month average bookings, and actual 
monthly bfilings from the Dataquest forecast 
model 

The anomaly of last month's discrete and opto-
electronic revenues has been corrected: this was 
due to the overlap of a three-week December 
and a six-week January for some discretes sup-
pUers. A look at the discrete bookings and bill-
ings, though, sHll shows the January data is out 
of hne witii the trend indicated by December 
and Febmaiy. Discrete products are still ship
ping at a rate lower than indicated by the 
forecast. 

The adjustment to the figures has also increased 
the book-to-bill ratio upwards, as was predicted 
last month. This month's figures are more in line 
vydth what would be expected, and are less 
likely to be adjusted now the uneven Christmas 
and New Year period is over. 

While it is imclear fi-om the European data 
whether the upward signs indicated by the last 
two months' data is a repeat of last year's first-
quarter growth, an examination of trends for US 
bookings points to a more positive outlook. The 

92 

ttuee-monfh average booking data, as shown in 
Figure 5, have been ahead of the forecast model 
since November of last year, and billings are 
now beginning to pick up on this earlier growth 
in bookings. The US market is often a leading 
indicator for Europe, and this gives added opti-
mism to the longer-term outlook for European 
growth. 

Dataquest Perspective 
The adjustments to the booking and billing 
revenues bring the data into Une with what is 
expected at this time of year. The revenues are 
showing steady growth, although this is only for 
two months. A closer look at the factors beldnd 
the steady growth reveals microcomponents are 
again supporting the market, and particularly 
microprocessor shipments. This was the case last 
year, but while microcomponents continued in 
their steady growth, the rest of the market i^ded 
away. 

The new reference prices for DRAMs are now 
available, and these are generally downward. 
The additional manufacturing capacity due to 
come on stream over the next two years is being 
delayed as a result of the continually declining 
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Figure 3 
European Total Three-IVIonth Average Bookings 

1,200 
Revenue (Millions of Dollars) Accuracy 

1,000 -
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Note: Last two months are preliminaiy. 
Source: SIA, WSTS, Dataquest (March 1992) 

Rgure 4 
European Total Semiconductor Actual Monthly Billings 
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Note: Last two months are preliminary. 
Source: SIA, WSTS, Dataquest (March 1992) 
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Rgure 5 
North American Total Semiconductor Three-Month Average Bookings 

Revenue (Millions of Dollars) Accuracy 
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Note: T.ast two months are pteliininaiy. 
Source: SIA, WSTS, Dataquest (March 1992) 

memory prices, with sonn̂ e plant switch-ons 
being delayed by up to two years. The uncertain 
outlook for the memory market is forcing 
manufacturers to consider other products for 
manufecture at these expensive fabrication 
plants. 

Standard logic products are not increasing in 
unit vol\une shipments, particularly bipolar 
parts. CMOS standard products are still displac-
ing bipolar in the dedining number of logic 
sockets. However, the older HC family is still 
witming designs, as the traditionally conserva
tive designers are reluctant to svntdi to newer 
AC logic parts. The best news so far for the 
remaining suppliers has been the announcement 
of Signetics pidling out of many products in the 
United States. The general consensus is that this 
will also happen in Eviiope. Fewer suppliers 
clearly means less pressure on price for the 
remaining manufacturers. 

The state of the German economy still gives 
cause for concern, and the political uncertainty 
vnthin Evirope adds to this. Elections are due 
across Europe and also in the United States in 
the next 18 months, beginning with the United 
Kingdom in April. Changes in governments 
always mean changes in poUcy, and attracting 

manufacturing to Europe, while stiU keeping out 
tmfair competition, is a difficult path to tread for 
inexperienced new mirusters. Political posturing 
over contentious trade issues v\dll be rife over 
the next few months, and the loser in the end 
may well be the Uruguay Roimd of the General 
Agreement on Tariffis and Trade. 

By Mike Glennon 
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European Community Semiconductor 
Tarjffs: an Executive Overview for 
Suppliers and Buyers 

Introduction 
Exports of semiconductor devices to the Etu:o-
pean Community (EC) from third countries 
(non-EC countries) are subject to ad valorum 
import duties (that is, proportional to value). A 
weighty legislative document is released annu
ally by the Evuopean Commission detailing the 
Common Customs Tariff (CCD for the following 
calendar year. The complexity of this legislation, 
together with the high-profile coverage the 
media has given to other trade matters in the 
EC, has caused a certain amount of confusion in 
the international semiconductor community 
regarding the subject of EC semiconductor tari& 
and related issues. This executive overview, 
which is extracted from a larger, comprehensive 
special report, provides a concise and authorit
ative source of reference on this sulTJect for semi
conductor suppliers and buyers. Readers are rec
ommended to use the references at the end for 
further information on areas of special interest. 

Background 
The European Community is the last nujor 
semiconductor market in the world which con
tinues to apply conventional rates of import 
duty on semiconductor devices. In 1985, the 
United States, Canada and Japan indefinitely 
suspended their conventional rates of import 
duly on semiconductor devices and computer 
printed circuit l?oards (FCBs). A number of 
Asia/Padfic countries have recently agreed to 
do the same. 

The EC and other countries have progressively 
reduced tariff and non-tariff barriers to inter
national trade through various rounds of mtdti-
lateral talks that l>egan after the Second World 
War. The General Agreement on Tariffs and 
Trade (GATT) came into force on January 1, 1948 
following initial taUcs in 1947, and continues to 
be the only forum for multilateral trade talks. 
The current round of talks which began six 
years ago, knovvn as the "Uruguay Round," is 
still in progress. The possible effect on EC semi-
conductor tariffs when these taUcs are concluded 
is discussed in the Dataquest Perspective at the 
end of Hois executive overview. 

In 1968 the EC formally adopted the current sys
tem of the CCT for all forms of produce 
exported to the EC. However, the concept of the 
CCT was originally introduced when the Euro
pean Economic Commtudty was formed in 1957, 
and was based upon an arithmetic average of 
the import tariffs formerly applied in eadi mem
ber country.^ The ptorpose of tiie CCT has been 
one of a set of measures "to promote the effi
ciency and competitive capacity of its industry 
on an international scale." This has often been 
referred to in the Eiuopean Comnaxmity as 
•'levelling the playing field" against external 
competition. In the context of the senniconductor 
industry, the European Electronic Component 
Manufacturers' .Association (EECA) has deter
mined that the manufacturing costs of European 
semiconductor suppliers are at least 20 percent 
higher than in the United States or Japan.^ 

The present CCT is based upon a 1987 Eviropean 
Conunission Coimcil Regulation,* which is 
republished by October 31 every year in the 
Legislation series of the Official Journal of the 
European Communities. This regulation serves to 
differentiate between 97 general product groups 
in order specify the rates of duty which are 
applied against exports from third countries. 
Semiconductor devices comprise a small subset 
of one of these groups. 

Another purpose of this differentiation is to 
track the volxome of imports and exports of 
different products between the EC and fluid 
coimtries. Every EC customs office records the 
shipment of products in and out of the EC by 
C<fr code and subnnits this to a central point for 
consolidation of trade statistics. The European 
Commission uses this information to develop 
and support its policies for EC industries, 
including the tariff structure. 

Product differentiation is more detailed in areas 
which are of strategic importance. Taking a par
ticular example in the semiconductor sector, 
there was only 1 product code for all semicon
ductor memory devices in the 1987 regulation. 
In the current version there are 15 product codes 
for MOB memory devices and 1 code for other 
memory devices. This indicates the growing 
importance of MOS memory to the EC sertucon-
ductor industry. 

Table 2 sunnmaiizes the major sercuconductor 
device families covered by the CCT and the 
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corresponding rates of import duty. Also 
included in this table are some of the key 
materials used in the manufacture of semicon-
ductor devices, examples of dectronic assemblies 
w^hich use finished semiconductor devices, and 
some examples of completed electronic equip
ment. This draws the "'big picture" of the Euro
pean electronic products tariff structure, from 
raw materials to final end equipment. The rates 
of duty shown are based upon published legisla-
tion from the European Commission for the year 
1992.̂  Note that there has been no change in the 
rates of duty on semiconductor devices between 
1991 and 1992, although product differentiation 
has increased. 

Terms of Reference 
The European Commission adopted a system of 
classification for goods in its 1987 Council Regu-
lation called the Combined Nomenclature, or 
CN for short, in which each singjle pnxiuct is de-
fined by an eight-digit code This replaced the pre-
vious ^rstem of Nomendatute of Goods for Exter-
nal Trade Statistics of the Community and Statis-
tics of Trade Between Member States, or ISilMEXE 
for short, in which a six-digit code was used. 

The CN system is used to unanibiguovisly iden-
tify a product and apply the correct rate of 
import duty when it enters the European Com
munity fix>m a third country. The duty is 
applied as a percentage of the product's GIF 
value—or in other words, the svim of its cost, 
insurance, and fiieight. This is the general rule. 
In addition, each EC member country may apply 
its own national sales tax (such as, value-added 
tax) on top of this import duty. The rate of sales 
tax currentiy varies iroxn one EC coimtiy to 
another. One of ttie goals of the unification of 
the EC market on Janxiaiy 1, 1993 is a standard 
rate of sales tax for all EC member cotmtries.* 
However, this executive overview is only con
cerned with EC import duties under the CCT. 

Correctly identifying the product by its CN code 
so that the appropriate level of import duty can 
be applied is only the first stage in the customs 
process. The next important step is to identify 
the country of origin of the product, so that 
duty concessions or penalties may be appHed, 
according to the trading status between the EC 
and that cotmtry. National seiles taxes will nor
mally remain in place, independent of any duty 
concessions. 

Table 2 
European Community Import Duties for Electronic 
Components and Products 
(Based upon conventional rates) 

Code Description. 
Silicon Ingots 

Not yet sliced into wafers 
28046100 Minimum purity 99.99% 
28046900 Maximum purity 99.99% 

1992 
Duty 

60% 
6.0% 

Unprocessed Wafers 
Doped but not yet defused 

38180010 Doped silicon 7.6% 
38180090 Other doped material 7.6% 

Processed Wafers 
Diffused hut not yet cut into die 
85421101 Digital MOS IC die on wafer 9.0% 
85421188 Non-MOS digital IC die on wafer 9.0% 

85421910 Non-digital IC die on wafer 9.0% 
85412110 Transistor <1W die on wafer 9.0% 
85412910 Transistor >1W die on wafer 9.0% 

85411010 Diode die on wafer 9.0% 

86413010 Thyristor die on wafer 9.0% 

85415010 Other discrete/opto die on wafer 9.0% 

Die 
Cut from wafer hut not yet packaged 
85421105 Digital MOS IC die 14.0% 

85421189 Non-MOS digital IC die 140% 

85421920 Non-digital IC die 14.0% 
85412190 Transistor <1W die 14.0% 

85412990 llansistor >1W die 14.0% 
8541109» Diode die 14.0% 

85413090 Thyristor die 14.0% 

85415090 Other discrete die 14.0% 

85414010 LED die 14.0% 

85414091 Solar ceU die 4.6% 
85414093 Photosensor die 4.6% 

85414099 Other opto die 4.6% 

Assembled devices 

Packaged die not yet mounted on PCB 

85421105 MonoUthic digital MOS IC device 14.0% 

85421189 Monolithic digital non-MOS IC device 14.0% 

85421920 Monolithic non-digital IC device 14.0% 

(Continued) 

SCEU-SVC-DP-9203 ©1992 Dataquest Europe Limited IVIarcli 27,1992 



10 Semiconductors Europe 

Table 2 (Continued) 
European Community Import Duties for Electronic 
Components and Products 
(Based upon conventional rates) 

Table 2 (Continued) 
European Community Import Duties for Electronic 
Components and Products 
(Based upon conventional rates) 

Code Description 
1992 

Duty 
854220** Hybrid (multidie) IC device 14.0% 
85412190 Transistor <1W device 14.0% 

85412990 Transistor >1W device 14.0% 

8541109» Diode device 14.0% 

85413090 Th3?ristor device 14.0% 

85415090 other discrete device 14.0% 
85414010 LED device 14.0% 

85312090 LED/LCD display 4.4% 

85414091 Solar cell device 4.6% 
85414093 Photosensor device 4.6% 
85414099 Other opto device 4.6% 

Passives not yet mounted on PCB 
85321100 Fixed tantalum capacitor 7.0% 
85322200 Fixed aluminium capacitor 7.0% 
85322300 Fixed ceramic single capacitor 4.9% 
853224** Fixed ceramic multilayer capacitor 4.9% 
85322500 Fixed paper/plastic capacitor 4.9% 
853230** Variable/adjustable capdtor 7.0% 
85331000 Fb«d resistor 5.3% 
85333*** Variable •wirewound resistor 5.3% 

85334*** Variable other resistor 5.3% 

PCBs 

PCB without diffused devices mounted 
85340011 Mth multicircuit contacts only 6.2% 
85340019 W\^ other dncuit contacts only 6.2% 
85340090 With passive devices moimted 6.2% 

PCB with diffused devices mounted 

84731010 Used in typewriters and WP systems 4.0% 
84732110 Used in batteiy calculators 6.3% 
84732910 Used in mains-supply calculators 4.0% 
84733010 Used in other EDP systems (e.g. P O 4.0% 

84734010 Used in other non-EDP office systems 4.0% 

90099010 Used in photocopier systems 7.2% 
85179081 Used in telephone sjretems 7.5% 
85179092 Used in telegraph systems 7.5% 
85179011 Used in other conununication systems 4.6% 

85229091 Used in audio and video S5retems 5.8% 
85299070 Used in radio and TV systeias 7.2% 

(Continued) 

Code Description 
1992 

Duty 
84159090 Used in air conditioning sjrstems 53% 
84189990 Used in refrigerators and freezers 3.8% 
84229010 Used in dish washers 3.5% 
85099090 Used in food mixers 5.1% 
85169000 Used in microwave ovens 5.1% 

85389010 Used in electricity control systems 4.6% 
85309000 Used in public transport systems 4.4% 
870899** Used in private transport systems 4.9% 
88033090 Used in private aircraft systems 4.9% 
90069190 Used in photographic cameras 7.2% 
90330000 Used in medical/industrial systems 5.6% 
92099400 Used in musical instrumenents 5.0% 

Systems 

Equipment using PCBs and devices 

8469**** Typewriters and WP S3retems 4.6% 

84701000 Batteiy calculators 12.0% 

84703000 Mains-supply calculators 4.1% 
8471»**» Other EDP systems (e.g. PC) 4.9% 

8472**** Other non-EDP office systems 4.4% 

9009*"** Photocopier systems 7.2% 
8517**** Communication systems 7.5% 
8518*"* Audio amplifiers 4.9% 

8519**** Audio reproduction systems 9.5% 
8520**** Audio recording systems 7.0% 
8521***» Video systems 14.0% 
85251090 Radio/TV transmission systems 4.9% 
85252090 Radio/TV transceiver systems 6.5% 

852530** TV/Video cameras 4.9% 

9006**** Photographic cameras 7.2% 
85269290 Remote control systems 6.2% 
8527**** Radio receiver/recording systems 14.0% 

8528**** TV/video receiver/monitor systems 14.0% 

8415**** Air conditioning systems 53% 

8418**** Refrigerators and freezers 3.8% 
84221100 Domestic dish washers 4.9% 
85094000 Food mixers 5.1% 
85143010 Infrared ovens 4.1% 

85165000 Microwave ovens 5.1% 
8530**** Public transport systems 4.4% 
870899** Pri-vate transport systems 4.9% 

(Continued) 
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Table 2 (Continued) 
European Community Import Duties for Electronic 
Components and Products 
(Based upon conventional rates) 

Code Description 
1992 

Duty 
88033090 

8535**^ 

8536**" 

8 5 3 7 * ^ 

9010**** 

9018"*** 
9019**" 
9022**** 
90302090 
92071090 

Private aircraft sjretems 4.9% 
>1KV electrical switching systems 4.6% 
<1KV electrical switching systems 4.6% 
Electrical switching display systems 4.1% 
Semiconductor lithography systems 4.9% 
Medical/diagnostic systems 5.3% 
Breathing and therapy systems 4.6% 
X-ray and radiography systems 4.6% 
Cathode-ray osdlloscopes 11.0% 
Electronic musical instruments 6.0% 

PCB = Printed dxcuit board, including SIMMs and SIPs 
CN = Combined Nomenclature, used by EC to differentiate 

products 
* Various codes, please refer to EC Council Regulation 2587/91 
Source: Dataquest (March 1992) 

Before discussing the subject of duty conces-
sions, it would be useftd at this point to define 
the countries which comprise the European 
Community. The EC member coimtries are Bel
gium, Denmark, France, Germany, Greece, Ire
land, Italy, Luxembourg, the Netherlands, Portu
gal, Spain and the United Kingdom. Trade 
between member cotmtries is not subject to any 
import duty. 

Duty Concessions 
There are a great niunber of legislative docu-
ments concerning trade airangements between 
the EC and individual third countries. Nvimer-
ous revisions and amendments to these arrange-
ments result in a complex web of mutual con-
cessions. The duty concessions that cturently 
exist between the EC and third countries are 
summarized below. 

The EC has a zero-duty arrangement with mem
ber coimtries of the European Free Trade Associ-
ation (EFTA). The EFTA member countries are 
Atistria, Finland, Iceland, Norway, Sweden and 
Switzerland. The tiny country of Liechtenstein is 
affiliated by protocol vrtth EFTA, and is e3q)ected 
to become a fuU member in the near future. EC 
and EFTA coimtries are continuing discussions 
of mutual economic integration, creating what is 
known as the European Economic Area (EEA), 

but some institutional problems still have to be 
overcome. In parallel to these discussions, some 
EFTA countries have made independent appli
cations to became members of the EC. 

The EC also applies generalized tariff prefer
ences on products from nearly 200 developing 
coimtries. '* This is where the CCT (Le. import 
duty) is fully suspended on exports of products 
to tiie EC from each developing country up to a 
ceiling of shipments per annum. The noimal rate 
of import duty is applicable on any shipments 
above this ceiling. Ln the case of integrated cir
cuits (ICs), this ceiling is ECU 5.513 million (or 
just under $7 million at current exchange rates). 
The purpose of the tariff preference arrange
ment, under the umbrella of the United Nations, 
is for "improving access for developing coun
tries to the markets of the preference-giving 
countries." Examples of countries benefiting 
from this arrangement are Colombia, Brazil, 
Uruguay, Cyprus, Singapore, China, Malaysia 
and India. Rather interestingly. South Korea con
tinues to be included in tliis list as a developing 
country. However, benefits have been temporar
ily suspended since 1987 until an mutually satis-
fectoiy agreement is reached on intellectual 
propaty rights between the EC and South 
Korea. 

Those remaining countries, not covered by the 
above, and which are Contracting Parties of the 
GATT, and/or have Most-Favored Nation (MFN) 
trading status with the EC, are generally subject 
to "conventional" rates of duty on products 
exported to the EC. This covers the overwhelm
ing majority of exports to the EC, and as such, 
is regarded as the normal rate of duty. Exports 
from the United States, Canada, and Japan are 
subject to this rate. It is also this rate of duty 
which forms the focus of this executive 
overview. 

Any other countries not covered by any of the 
forementioned are subject to an "autonomous" 
rate of duty an products exported to the EC, 
This rate of duty is generally much higher than 
the conventional rate. In theory, these are typi
cally coimtries with no diplomatic relations with 
the EC, and so represent a negligible voIum.€ of 
potential exports to the EC. Also, in exceptional 
cases where the autonomous rate is lower than 
the conventional rate, the autonomous rate will 
apply. In practice, the autonomous rate is very 
rarely used. 
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Another rate of duty is applicable for very small 
consigmnents sent from one private individual 
to another or contained in a traveller's personal 
luggage up to a ceiling value of ECU 200 (or 
jvist tmder $250 at current exchange rates). This 
is called the "standard" rate of duty, and is a 
flat rate of 10 percent regardless of the product 
type. This rate is mentioned for information 
oiiiy. 

Rules of Origin 
Rtiles of origin define the method by which a 
product's origin is determined. Tliis is important 
in order to apply the correct rate of duty, bear-
ing in mind the concessions made to certain 
third countries, as discussed in the previous sec-
tion. For lower-technology products such as 
tobacco or steel, this is a rdatively trivial exer-
cise, and reference to the European Commission 
1968 Regulation on the Common Definition of the 
the Concept of the Origin of Goods^ is sufficient 
guidance. This states that the origin of goods is 
defined as the country "in which the last sub-
stantial process or operation, that is econonu-
caUy justified, was performed." Where a number 
of processes have been performed in different 
coimtries, this is interpreted to mean the country 
where the most value was added to the goods. 

In the manufacture of very large-scale integrated 
(VLSI) drcuits, various complex processes can 
occur in several different countries. Assigning a 
single cotmtry of origin to a VLSI semiconductor 
device can therefore be equally complex, and 
some clarification of the 1968 rule of origin is 
needed. The European Commission published an 
vmambiguous rule of origin for the integrated 
circuit" in 1989. This regulation identifed the 
process of diffusion (or fabrication) as the last 
substantial operation to determine origin for an 

Table 3 
Effect of IC Origin Rule 

IC. In other words, diffusion was determined to 
be the highest contributor to added value. This 
results from the ever-increasing complexity of 
integrated circuits, some of which have as many 
as 4 million transistors diffused on a piece of 
silicon smaller than a postage stamp, and there-
fore the high value of the diffusion process com-
pared vvith other stages in the manu^cttire of an 
IC. Dataquest published its analysis of the regu-
lation at the time of its release." 

There are a small number of special exceptions 
to the IC origin rule, such as tihe preferential 
semiconductor origin rule for EFTA countries. 
Also note that discrete semiconductor devices, 
such as a single transistor or diode, generally 
have their origin determined by the assembly or 
packaging process. This is because assembly is 
usually the largest contributor to added value 
for these products. 

The United States and Japan generally determine 
the origin of all types of semiconductor device, 
including ICs, by the assembly or packaging 
process. There was strong opposition by the US 
Semiconductor Industry Association (SIA) to the 
EC IC origin rule when it appeared. US 
manufacturers with IC assembly facilities in the 
EC, but no diffusion, feared that because their 
products would noTonger be regarded as Eioro-
pean in origin they would be stJbject to greater 
import duty. This is a misunderstanding of the 
effect of the IC origjn rule, which Table 3 should 
clarify. In fact, the major benefit of the IC origin 
rule is in the implemention of antidumping 
action. This allows the EC to apply antidumping 
duties dependent on where ICs are diffused 
rather than where they are assembled. 

It is also relevant to discuss the case of the 
printed circuit board. The EC definition of a 

Manufacturing Stage Befote IC Origin Rule 

Front End Back End Origin Duty 
Diffusion Assembly Status Payable 

After IC Origin Rule 

Origin Duty 
Status Payable 

Change in Status 

Origin Duty 
Status Payable 

EC 

EC 

Non-EC 

Non-EC 

EC 

Non-EC 

EC 

Non-EC 

Source: EECA 

March 27, 1992 

EC 

Non-EC 

EC 

Non-EC 

None 

On package 

On die 

On both 

EC 

EC 

Non-EC 

Non-EC 

None 

On package 

On die 

On both 
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No change 

Reversed 

Reversed 

No change 

No change 

No change 

No change 

No change 
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which are regarded by many semiconductor 
manu&cturers as semiconductor devices. Indeed, 
SIMMs and SIPs are very much a standard 
product In the electronics Industry, and are listed 
beside ICs In suppliers' product catalogues. 
However, they are not subject to the same rate 
of import duty as semiconductor devices. In 
many cases the rate is significantly lower, as 
shown In Table 2. Semiconductor memories are 
IncreasIngly beIng exported to the EC In this 
format. 

The European Cortmussion considered the 
Introduction of a rule of origIn for PCBs. This 
was primarily to be used In context with 
antidumpIng proceedIngs agaInst certaIn elec
tronic equipment maniifacturers from third 
countries with assembly operations withIn the 
EC." The definition would have been related to 
the origIn of the semiconductor devices movmted 
upon the FCB. This caused much consternation 
In the electronics Indtistry, as it was feared this 
would lead to discrimination agaInst import of 
SIMMs and SDPs based upon a new origIn rule. 
However, a section of the regulation which dealt 
with the problem of drcumvention of anti-
dumpIng duty was regarded as Inconsistent 
with GATT, and the FCB origIn rule which was 
to have been employed In ttds context never 
appeared. This antidrctunvention rule, which the 
media christened the local content rule, is now 
effectively defunct. 

Dataquest Perspective 
The issue of tariff and non-tariff barriers to trade 
is a global one that has been addressed through 
the various rounds of GATT talks sInce the end 
of the Second World War. The level of these bar-
riers have been progressively reduced after each 
round by reciprocal concessions between all 
GATT contractIng parties or countries. The 
prearnble to the present text of the General 
Agreement on Tariffs and Trade states the goals 
of the ContractIng Parties as: 

"RecognizIng that their relations In the field 
of trade and economic endeavor should be 
conducted with a view to raisIng standards of 
UvIng, ensming fuU emplo)7ment and a large 
and steadily growIng volume of real Income 
and effective demand, developIng the fuU use 
of resources of the world and expandIng the 
production and exchange of goods. 

BeIng desirous of contributIng to these objec
tives by entering Into reciprocal and mutually 
advantageous arrangements directed to the 
substantial reduction of tariffs and other bar-
riers to trade and to the elimination of dis-
crimInatoiy treatment In International 
commerce ..." 

Whereas the EC contInues to maIntaIn a semi-
conductor tariff, it shovild be bome In mInd that 
Other countries also maIntaIn tariff and non-tariff 
barriers In this and other Industries. Each coun
try has certaIn strategic Industries it wants to 
protect agaInst external competition, and In the 
final analysis, the siun of any concessions nnade 
by one coimtry to another should generally be 
reciprocated In equivalent value after each roxmd 
of GATT talks. In other words, at the start of 
each round of taUcs, each contractIng party 
begIns negotiations as an equal. There are no 
scapegoats. Negotiations are multinational, 
mtiltiIndustrial, multilIngual, and multiconces-
sional. No wonder each round of GATT talks 
stretches on for many years. 

During the Uruguay Round of talks, the EC has 
offered to reduce its import tariff on Integrated 
circuits by one-third (thiat is, from 14 percent to 
9 percent) if other contractIng parties can pro
duce reductions In tariff or non-tariff barriers In 
this or Other Industries to the same effective 
value. To date, the EC has not received satis^c-
tory offers of reciprocal concessions. 

In the case of Japan, the offer of improved mar
ket access would be a valuable concession In 
return for the EC tariff reduction. Table 4 shows 
estimated worldwide regional semiconductor 
market shares by worldwide regional suppliers 
for calendar year 1991. It is clear from this table 
that the Japanese semiconductor market is domi
nated by Japanese suppliers, which control 
87.8 percent of the total bvisIness, whereas Euro
pean suppliers held a nnInority 0.7 percent share. 
ALthou^ this weak share is mainly a result of 
non-tailff barriers, it should be recognized that 
market access is a two-edged sword, and Euro
pean suppliers must also aggressively pursue 
busIness In this market 

Table 4 shows that the European semiconductor 
market is shared more equally than those of the 
Unlted States and Japan. The market share of US 
and European suppliers is around 40 percent 
each, with most of the remainIng 20 percent 
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Table 4 
Estimated Worldwide Regional Market Shares of Worldwide Regional Suppliers: Preliminary Estimates for 1991 
(Percent) 

Regional Markets 

North America 
Japan 

Europe 
Asia/Pacific 

World Total 

North 
.America 

68.2 

10.9 
41.7 
34.7 

35.9 

Japan 

21.7 
87.8 
17.7 

37.7 

49.7 

Regional Supplieis 

Europe 

6.5 
0.7 

37.5 
9.9 

10.1 

Asia/ 
PadSc 

3.6 
0.6 

3.1 
17.8 

4.4 

Woild 
Total 

100.0 
100.0 
100.0 

100.0 

100.0 

Source: Dataquest (March 1992) 

share held by Japanese suppliers. In feet, even in 
their home market, European suppliers do not 
hold a majority share. Naturally, tiiere is a fear 
that if semiconductor import taiiffe are reduced 
or abolished, their domestic share will decline 
even further. The logic in this argument is that if 
non-EC suppliers are already competitive against 
European suppliers—and tihey clearly are—^then 
any reduction in the tariff can only lead to an 
increase in their competitiveness with a conse-
quential erosion in European suppUers' market 
share. 

Figure 6 shovvs estimated worldwide semicon-
ductor market share by worldwide regional sup-
pliers over the last 13 years. European and US 
marlcet share has almost continuously declined 
over this period while Japanese and Asia/Pacific 
share has risen. European suppliers are con-
cemed that their share will dedine further, tilti-
mately being overtaken by Asia/Pacific, to 
become the smallest supply base in the world. 
The European Commission's Policy Statement on 
the Electronics and Information Technology 
Industries^'"'" addresses these concerns and 

Figure 6 
Worldwide Semiconductor Marlcet Share by Supplier Base Region 

percent of Marl<et 
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Source: Dataquest (March 1992) 
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proposes an integrated coixrse of action to 
reverse ttiis trend. 

Figtire 7 shows esthnated Eiuopean semiconduc-
tor market share by worldwide regional sup
pliers over the same period. Qearly the trend in 
the worldwide arena is reflected in the European 
market. As discussed earlier, a reduction in the 
tariff may accelerate this trend. 

While the EC maintains its tariff barrier against 
third coTintries, it is interesting to note that 
prices for commodity ICs in Europe are very 
competitive against other world markets. For 
example, according to Dataquesf s regional semi-
conductor pricing database, European prices on 
standard memoiy devices are consistenlly lower 
than those in Japan, and are very similar to 
North American prices. This indicates that 
exporters of semiconductors may only be mak-
ing marginal profits in the European market, 
while European manufacturers, with typically 
higher manttfacturing costs, may not be making 
any profits at aU. 

Dataquest believes that an immediate reduction 
in, or the complete abolition of, the semiconduc-

tor tariff in the EC could have one of the follow-
ing results: 

• Exporters to the EC could increase their free 
on board (FOB) prices by the percentage 
savings made in the semiconductor tariff 
reduction. This wovdd mean European market 
prices would remain unchanged, EC semicon-
ductor manufacturers' profit margitts (if any) 
would remain unchanged, and exporters 
profit margins would increase. This additional 
profit cotild be used towards investment in 
new products, thereby making them more 
competitive against EC semiconductor 
manufacturers. 

• Exporters to the EC could maintain their FOB 
prices at a constant leveL This would mean 
that European marlcet prices would faU, EC 
semiconductor manufacturers' profit margins 
(if any) would fall, and exporters profit mar-
gins would remain unchanged. This could 
make the Etiropean market the cheapest in the 
world, and therefore the least profitable. The 
sxarvival of EC semiconductor manufacturers 
would therefore depend mainly on export 
markets, in which ihey are currently relatively 
weak. 

Figure 7 
European Semiconductor Market Share by Supplier Base Region 

Percent of Market 

Asia/Pacific + ROW 
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78 79 80 81 82 83 84 85 86 87 88 89 90 91 

Source: Dataquest (March 1992) 
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• Most hkely, a combination of the above two 
extremes would occur, with a bias towards 
the first. This bias is Hkely because semicon
ductor manufacturers throughout the world 
are having di£ficulties making profits. As 
semiconductor prices in the European market 
are already competitive against other world 
markets, it is better business sense to make a 
return on sales than to further lower market 
prices. 

The effect of a significant reduction, or total abo
lition, of the EC semiconductor tariff on EC 
semiconductor mantifacturers would therefore be 
substantial. If it were achieved before these 
manufacturers had properly restructured to ben
efit from the unification of the EC market, it is 
likely to be disastrous. 

The scenario seen by Dataquest, therefore, is that 
the EC semiconductor tariff will be reduced in 
easy hurdles leading into the 21st century 
titrough successive rounds of GATT talks. The 
target of a zero-rated EC semiconductor tariff 
should be realized within 20 years. 

By Byron Harding 

(This executive overview is an extract fix>m a 
larger, comprehensive special report which is 
available separately on request. This report, 
entitled EC Semiconductor Tariffs and Related 
Issues: a Guide for Suppliers and Buyers, clarifies 
the subjects of duty suspension, antidumping 
duty, antidrcumvention, and local content It 
also presents the perspectives of the Eviropean 
Commission and the major tiade associations 
representing intemationeil semiconductor sup
pliers and Ibuyers.) 
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Technology Analysis 

MCM Design Tools How Lead in 
Layout Growtli 
The multichip modtde (MCM) is emerging as 
the most important packaging technology since 
surface mount and wiU find increasing use in all 
electronic sectors. The technology demands new 
EDA tools, and vendors are qtoickly rising to 
this opportunity. But what are MCMs, which 
tools are needed, and who will buy them? Also, 
who wiU be the early adopters of the tools and 
devices, and how vdU the technology affect sys-
tem design? This article analyses these questions 
and assesses tiie outlook for MCM design in 
Europe. 

System Interconnect Problems 
The interconnection of ICs possessing 4(M) or 
more pins using conventional printed drcuit 
boards leads to one conclusion: the large board 
area occupied by PCB tracks can negate the high 
levels of integration achieved within the IC. 
Either large areas of the board cannot be used 
for components because of the density of copper 
track, or large nvunbers of layers must be used. 
Both scenarios are usually unacceptable. Further-
more, as system speed increases, and tracks start 
to behave as transmission lines, interconnection 
becomes a nightmare. 

Packaging and interconnection of ICs accounts 
for a significantly higher proportion of equip
ment cost tlian the total IC cost. This is therefore 
a major consideration in equipment design. 

Problems Answered—Enter the MCM 
Multichip modules answer the above problems 
and are the next generation of packaging tech-
nology, beyond surface mount, which meet the 
future needs of systems designers. 

In general, MCMs eliminate individual IC pack-
ages in favor of bare die mounted on a common 
substrate, leading to improved packing density 
and system performance (due to reduced inter-
connection delays and track impedances). 

Mainframe computer companies are not 
strangers to this teclmology, with IBM, NEC, 
Cray and Fujitsu introducing machines based 

upon MCM technology dtiring the 1980s. 
Personal computer companies are also keenly 
interested in MCMs. For example, a complete 
Macintosh SE computer was implemented on a 
2.5 X 3.5 in. silicon substrate as a joint project 
Ijetween Apple Computer and the Dow Chemi-
cal Company. 

Many other applications exist, especially in the 
automotive, microwave, high-speed digital and 
high-power areas. Dataquest estimates that the 
market for MCMs will grow at a very fest rate, 
achieving 109 percent compound anntial growth 
rate over the next five years (Figure 8). 

MCM Technologies 
MCM substrates have been categoiized over a 
spectrum of technologies by IPC committee 
lPC-MC-790. These range from high-density 
PCBs through to full silicon implementations as 
detailed below. (Note: When comparing inter-
connect densities, the normal metric is the 
length of interconnect material, in centimeters, 
per square centimeter of substrate, per layer.) 

HICU-L (Laminated) 
Tias is fabricated using typical PCB processes 
and materials. It is targeted at low-end 
apphcations requiring interconnect densities of 

Figure 8 
Worldwide MClVI Market Growth—^Assembled IWodules 

Billions of Dollars 

1991 1992 1993 1994 1995 1996 

Source: Dataquest (March 1992) 
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50 to 150 cm/cm^ at up to 100 to 200 MHz. 

Favored by the automotive industry because of 
its relatively low cost, it typically uses chip-
on-board (COB) assembly, wire bonded to the 
substrate, then encapstdated for protection. 

MCM-C (Ceramic) 
This consists of ceramic substrates (both 
cofired and low-dielectric constant cerannics) 
offering economical intercoimect densities 
between 100 and 250 cm/cml It is a tradi
tional thiclc-film hybrid process, and favored 
by aerospace and military sectors because of 
harsh environmental capabilities. COB and flip-
chip assembly are commonly used. Metal 
encapsulation offers physical protection and 
improves EMC screening. 

MCM'D (Deposited) 
This means deposited wiring and dielectric on 
silicon, ceramic or metal substrates. It vises 
thin-film processes for interconnect densities of 
200 to 400 cm/cm^ and above. Silicon sub
strates offer good thermal properties because 
the devices are also silicon and exhibit the 
same thermal expansion characteristics. 
MCM-D substrates are still tinder development 
The state-of-the-art in wafer size is eight 
inches, which can only support one or two 
typical modules and are therefore limiting eco
nomical production. Assembly is by using tape 
automated bonding (TAB) and flii>-chip. 

Most MCMs today are of the MCM-C type, 
used for computer, aerospace and military 
applications, involving tldck-film hybrid tech
nology on ceramic substrates. 

A major deciding factor in the choice of MCM 
technology for a given application is the cost 
per interconnect density. For low densities 
(below approximately 50 cm/cm% MCM-L 
offers the lowest cost. Roughly between 
100 and 200 cm/cm^ MCM-C is lowest. 
MCM-D is expected to offer lower cost at 
higher than 200 cm/cm^ interconnect 
capacities. 

The advantages of MCMs over PCBs may be 
summarized as: 

• Higher chip density or reduced overall size 

• Reduced mechanical and thermal stresses 
(especially in the case of MCM-D) 

• Lower interconnection delays 

• Improved electrical performance 

• High speed and frequency (over 1 GHz) 

• High power and voltage handling 

• Increased reliability and system-level 
manudfecturability 

• High temperature capabihty with MCM-C 
and MCM-D (up to 250°C, limited only by 
solder melting—but thermal design is a crit
ical issue) 

MCM Desip Tools 
At present, the European consumption of MCMs 
is approximately 35 percent of world production. 
It follows that tiiere is a great deal of interest in 
MCM design tools. Such tools are currentiy 
offered by aU broad-line EDA vendors, notably 
Valid Logic, Mentor Graphics, Racal Redac, 
Dazix and Scientific Calculations. However, 
Datequest research indicates that no more than 
15 to 20 stations have yet been sold in Europe. 
Yet MCM tools are closer to system-level tools 
(which have heavy European constunption) than 
to IC tools, so why have so few been sold in 
Europe? 

Not surprisingly, MCM advantages depend upon 
the perspective of the individual user company. 
Dataquest research shows that the relative 
importance of MCM characteristics are heavily 
influenced by sector as shown in Table 5. 

Tables 
Relative Importance of MCM Interests by Sector 

Sector 
Automotive 
Telecom 
Consumer 
Computer 
- P C 
- Portable 
- Workstation 
- Mainframe 

MU/Aero 

Key MCM interests 
(in order of importance) 
Cost, en-vironmental, size, performance. 
Cost, performance, size. 
Cost, size 

Cost, size, performance 
Size, cost, performance 
Performance, cost, size 
Performance, size, cost. 

Environmental, size, performance, cost 

Source: Dataquest (March 1992) 
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At this time, MCM devices are relatively expen-
sive. Hence the high-end computer industry, 
v^here cost is relatively unimportant, is the 
major consumer. In Europe, a substantial amount 
of computer production takes place, but rela
tively little computer design (because non-
European computer companies mantifacture 
equipment in Europe but design elsewhere). 
However, a considerable amount of design is 
undertaken by the telecoms, consumer and 
automotive sectors, vvhere cost is a key driver. 
This explains the moderately high MCM con-
stimption in Europe with relatively low penetra
tion of MCM design tools. 

For these reasons, we believe the penetration of 
MCM design tools in Europe wiU be in order of 
the following sectors: 

1. Military and aerospace 

2. Computer 

3. Automotive 

4. Telecoms 

5. Consumer 

One of the basic problems with MCMs is that 
prototype devices cannot be tested and modified 
in the same way as PCBs. In other words, a 
prototype device is much more dlMcxilt to make 
design changes to xising traditional cut-track and 
wiire-link methods. This means that more up
front analysis is needed in order to achieve a 
right-first-time design. In this sense, MCM 
design more closely resembles IC design. 

Sut>strates for MCMs fit between PCBs and ICs. 
ASIC layout tools would seem ideal for sub
strate design, except that MCM substrates are 
much larger—^typically several inches per side. 
Also, for IC design, two or three metal layers 
and two poly layers are the extent of IC inter
connects, whereas MCM substrates and PCBs 
can have 20 or more layers. On the other hand, 
PCB design software, which is capable of large 
dimensions and many layers, is not typically 
suitable for track and gap dimensions of less 
than 3 mH. 

Dataquest believes that MCM technology vdll 
impact EDA tools in a nvtmber of ways. For 
example, the number of gates per gate array is 
currently rising, leading to problems of reduced 
yield, increased pin-out and higher nonrecurring 

engineering charges. In the future, companies 
wiU bj^ass these problems by combining a 
number of lower gate-count devices in a 
module. A very similar situation exists in the 
case of mixed signal ASICs: several lower-
complexity (simpler) devices will be movmted in 
a mixed signal MCM. 

User Companies 
The type of candidate company for MCM design 
tools is likely to vary with MCM technology. 
Most systems companies involved in ASIC 
design typically perform logic design and simu
lation, then pass a netlist to the ASIC manu^c-
turer which, in turn, performs placement and 
routing. This situation contrasts with that of 
printed circuit boards, where the manufacturer 
typically xmdertakes no layout design. Hybrids 
are different again, as explained below. 

Before the late 1970s to early 1980s, most large 
systems companies owned a PCB fabrication 
fadlity. Over the years, these Polities have 
mostly been sold off (often in management buy
outs) because of insufficient capacity utilization. 
However, those companies (especially in the 
automotive, aerospace and military sectors) pos
sessing hybrid manufacturing facilities have 
mostly retained those facilities. In the case of 
ASICs, systems com.panies very rarely manufac
ture their own devices, instead choosing to 
source devices from the merchant ASIC market
place. 

We believe, therefore, that MCM-L and MCM-C 
layout designs wiU be largely imdertaken by 
systems manufacturers, while MCM-D layout 
will be tmdertaken by silicon MCM manufac
turers. This situation is summarized in Table 6. 

MCM design tools will not be driven by 
manufacturers in the same way as semiconduc
tor manufecturers influenced tiie EDA market 
because the tools are maiidy a suite of new 
back-end tools designed to integrate with exist
ing front ends. .Also, PCB and hybrid mantifac-
turers will undertake Httle or no design and are, 
in any case, a fragmented group of rdatively 
small companies possessing little individual 
power or influence when compared with semi
conductor companies. 
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Table 6 
Multichip Module Design and Manufacture 

MCMType Manufachue CAE Design Layotit Design 

MCM-L 

MCM-C 

MCM-D (Silicon) 

Sp>ecialized PCB manu&cturei 

In-house or hybrid manufacturing company 

Specialized silicon MCM manufacturer 

Systems company 

S}^tems company 

S3rstems company 

Systems company 

Systems company 

MCM manufacturer 

Source: Dataquest (March 1992) 

Product Requirements 
An "ideal" MCM design station shotild provide 
fecilities to allow the entire module to be 
designed using current top-down methodologies, 
sjmthesizing individual devices if required. The 
building of a behavioral description of the entire 
module should be facilitated, together with sup
port for mixed-level simulation at the device, 
module and system levels. 

MCMs are characterized by several naked die 
moimted very close together in a confined space. 
Couple this with another characteristic of MCZMs 
(high operating frequencies) and several analysis 
problems result: 

• Thermal issues: Thermal problems are inten
sified through the popular use of solder-bump 
flip-chip device packaging and assembly, 
because the major heat transfer path is 
through the solder bumps. Thermal analysis 
has never reached its potential as a system 
analysis tool. We beUeve the technique to be 
indispensable for MCM design, which wiU 
provide a welcome boost to the thermal 
analysis market. 

• Farasitics: The extremely close proximity of 
signal-carrying tracks at high frequencies and 
the need to provide impedance-matched sub
strates wiU inevitably require transmission 
line analysis of crosstalk, reflection and 
characteristic impedance. This will, yet again, 
raise the profile of companies supplying this 
technology such as Quantic Laboratories, 
Quad Design Technology, Contec and 
Swifdogic. 

• Testing: Companies visvially operate a 
mtiltilevel testing strategy in coiujection with 
MCMs; testing the chip, module, PCB and 
system. Testing is a major problem at the 
module level, since chips are densely packed 
into a sealed imit; and also at the chip level, 
because it is difficult to test both bare die and 
flip-chip packages. Yet, individual chips must 

be tested before assembly in order to niini-
mize rework and repair. MCM design vviU 
therefore more sharply bring into focus the 
testing problem, increasing the use of botmd-
aiy scan testing and boosting the need for test 
logic synthesis. 

The expected increase in the use of low^er gate-
cotmt devices vvithin MCMs suggests a growing 
need for functional partitioning tools to assist 
engineers to decide which devices to assign to 
which modules. This is no different fundamen
tally to the (currentiy unserved) need to parti
tion at other levels (that is, IC and system 
levels). 

Another problem exists for MCM designers. The 
creation of die outlines in parts Ubraiies is diffi-
ctdt because semiconductor manufacturers do 
not usually publish the data. Terminal dimen
sions are also a problem for the same reason. 
This often reqviires devices to be individually 
measured by MCM design and manufocturing 
companies—sometimes on a per-batch basis! We 
expect systems companies to bring considerable 
pressure to bear on semiconductor companies in 
order to solve this problem. 

Dataquest Perspective 
The market for MCM design tools is still small 
However, many electronics systems companies 
are evaluating the technology and undertaking a 
number of trial designs. Through tiiis process, 
they hope to gain a competitive advantage by 
ncioving along the experience curve of this 
important technology in advance of other 
companies. 

At present, MCMs offer an expensive solution to 
packaging and interconnection problems. Sxib-
stantial growth in Europe of MCM design tools 
growth depends upon considerable price reduc
tions in order to be acceptable to consumer; tele-
coms and other major European electronics sec
tors. But price reductions will only occur as a 
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restilt of higher-scale economies. Yet, most exist
ing MCM sales are into high-end computer, and 
aerospace and militaiy applications—^two declin
ing sectors. So where are these scale economies 
to come from? We beUeve they will come from 
the high end of the other sectors, gradually 
creeping lower (eventually) into some low-cost 
constimer products. However, a finite risk exists 
that this growth wiU never occur! 

Even so, MCMs are without doubt one of the 
major packaging "events" of Has decade, solving 
many problems and offering many advantages 
over PCB-only solutions. In partnership with the 
PCB, MCMs can achieve exceptional growth 
over the next five years. But design tools must 
keep pace with this technology. Rebadged PCB 
or IC layout tools are not adequate for the MCM 
design task and those vendors which focus on 
this emerging segment, providing qtiality tools, 
can expect to acMeve significant growth over the 
next several years. 

By Jim Tully 

Company Analysis 

Europe Gains a New Semiconductor Company 
The consolidation of semiconductor companies 
continues in Europe, with the formation of 
another large semiconductor supplier. The elec
tronic component and subsystems operation of 
Daimler-Benz is being formed into a new com
pany, and it wiU focus on the areas of semicon
ductors, microsystems, automotive equipment 
and special technologies. The new company will 
present a formidable opponent for Europe's 
existing semiconductor suppliers, with strong 
backing from the parent company, Daimler-Benz. 

To foim the new company Daimler-Benz wiU 
acquire the outstanding 50 percent of Matra-
MHS, and vdll add this to the lOO percent share 
it already has of Eturosil, and Telefunken, and 
the majority ownership of Dialog Semiconductor 
and Sihconix. The new company—as yet 
unnamed—^wfil be formed on July 1, and v̂ rill 
begin operating at the start of 1993. 

The Semiconductor Operations 
The semiconductor activity of the new company 
will be formed from the existing operations of 
tiie five companies. Dataquest estimates these 
five companies' com.bined Evuopean revenue in 
1991 was $398 million. This woiild place the 
enterprise as the fourth-largest European-owned 
semiconductor supplier, displacing GEC Plessey 
Semiconductors. Its worldwide revenue is esti
mated to be $582 mfilion in 1991. The newly 
formed company wotild reach tenth position in 
the 1991 European semiconductor rankings. 
Table 7 gives the revised European marlcet share 
ranking table for the top 10 supphers in Europe, 
based on Dataquesf s preliminazy nnarket share 
estimates for 1991. 

The companies give a balanced spread of semi
conductor products. Table 8 shows Dataquesf s 
estimates of the companies' 1991 European and 
worldwide revenue, and reflects the revenue and 
expertise contribution each will make to the new 
venture. 

Matra-MHS' main area of expertise is in mem
ory and microcomponents, specifically SRAM 
and microprocessor. Telefunken has most of its 
revenue in analog and discrete and optoelec
tronic products, focused mairdy in Erurope. 
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Table 7 
Preliminary 1991 European Total Semiconductor Rankings 
Including Daimler-Benz 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

Philips Semiconductor 

Siemens 

SGS-Thomson 

Motorola 

Intel 

Texas Instruments 

Toshiba 

NEC 

National Semiconductor 

Daimler-Benz 

Total .All Companies 

1991 
Sales 
($M) 
1,172 

964 

887 

770 

622 

629 

509 

452 

408 

398 

11,366 

Source: Dataquest (March 1992) 

Sihconix has significant expertise in power ICs 
and smart power, and is mainly focused In the 
United States. Dialog is one of the leadIng sup
pliers of mixed signal ASICs into Europe, and 
Etu-osil has expertise in low-voltage CMOS 
devices. 

Dataquest Perspective 
The combination of the five companies gives a 
whole which should be greater tiian the sum of 
its parts. Daimler-Benz' previous semiconductor 
acquisitions have clearly been strategic, as the 
products supplied by these companies fit in well 
with the equipment manufactured by Daimler-
Benz. In addition to the semiconductor opera
tions, the other divisions of the components 
group will also give to Daimler-Benz the tech
nology it needs to develop future products In its 
automotive, aerospace and defense operations. 

There is a danger that the newly formed divi
sion will become too dependent on the parent 
for orders, and to counter this Daimler-Benz has 
stated that only 20 percent of the output of the 
new company will be supplied to the parent by 
the middle of the decade. This will force the 
new company to compete for merchant busIness 
In the wider European and worldwide market
place. This competition should provide the extra 
revenue needed to support continuing high 
Investment In equipment, manufacturing facili
ties, and products. 

Matia-MHS has a great deal of expertise In both 
defense and space applications, and the reliabil
ity and harsh conditionIng these applications 
areas demand wiU be very smtable for vmder-
bonnet automotive applications. The outiook for 
military, space and deiense markets is weak, as 
peace breaks out In the world, and military 

Table 8 
Daimler-Benz Semiconductor Group 
Preliminary Estimated 1991 Revenue of Member Companies 
(Millions of Dollars) 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital 

MOS Digital 

Memory 

Microcomponent 

Logic 

.Analog 

Discrete 

Optoelectronic 

Dialog 

20 

20 

0 

20 

0 

0 

20 

0 

0 

0 

Eurosil 

28 

28 

0 

21 

0 

0 

21 

7 

0 

0 

Matra-MHS 

104 

104 

0 

99 

35 

37 

27 

5 

0 

0 

SUiconix 

130 

59 

0 

0 

0 

0 

0 

59 

71 

0 

Telefunken 

300 

137 

7 

12 

0 

0 

12 

118 

89 

74 

Total 

582 

348 

7 

152 

35 

37 

80 

189 

160 

74 

Percent 
of Total 

642% 

13% 

280% 

6.5% 

6.8% 

14.8% 

34.9% 

29.5% 

13.7% 

Source: Dataquest (March 1992) 
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budgets are reduced, so Matra-MHS wUl have to 
turn more towards other applications if the 
growth of the company is to be maintained. 
However, Matra-MHS is one of the few space-
approved suppliers in Europe, and its major 
contribution to the parent wUl be its space 
expertise. 

Matra-MHS is also a member of the ESPRIT pro-
ject to develop new 0.7 and 0.5 |xm ASIC pro-
cesses (ACCES), and so vrtU provide a sourcing 
point for advanced maufactuiing processes 
within the group. In addition, the company has 
a license for the SPARC RISC microprocessor, 
and wiU be able to use this as the core for 
embedded engine management systems. How-
ever, the company has so far failed to produce 
any SFARC-based devices. 

Telefunken has a significant presence in con
sumer products, and this is apparent from its 
focus on analog, and discrete and optoelectronic 
products. The consumer market has enjoyed a 
short boom, especially in eastern Gennany, but 
is now tmdergoing some consolidation. However 
the outlook for this rtiarket is more optimistic 
than for the military market. Telefunken's contri
bution to the new company will be its knowl
edge of high-volume, low-cost manufacttire, 
gained in consumer marlcets. 

Siliconix's strength lies in its power transistor 
expertise. This wiU position the company well in 
the rapidly growing automotive sector, where 
the demand for smart power applications is 
showing high growth. This expertise vviU con-
tribute signMcantly to Daimler-Benz require
ments in its automotive applications, particularly 
in high-end products. 

EIU:OSLI and Dialog are, perhaps, the companies 
which fit least well into the parent company's 
strategy. However, the high-performance mixed 
signal ASICs designed by I^alog find many 
applications in the automotive sector. The design 
knowledge which lies vyritliin the company can 
therefore be put to good use. 

It is when the future is considered that the 
inclusion of Dialog and Evurosil makes sense. 
Daimler-Benz has insisted the new company -wiU 
not depend completely on the pjuent for orders, 
so the new operation will have to compete in 
the open market. A growing applications area in 
Europe is in telecoms, and both Dialog and 

Eurosil can make a significant contribution here. 
The low-power expertise in Eurosil will prove to 
be tremendously useful in portable apphcations, 
and the ntuxed signal expertise of Dialog will 
also be valtiable in telecoms applications. The 
emerging GSM and CT2 markets for consumer-
based wireless telecoms products vvill utilize the 
consumer manufacturing expertise available in 
Telefunken. It is therefore in the telecoms marlcet 
that the commerical success of the new venture 
lies. 

One of the reasons behind the consolidation by 
Daimler-Benz of its component operations will 
be related to the combined losses some of the 
individual companies are currentiy making. 
These losses are estimated at around $60 million 
for 1992, but the new company expects to be 
profitable by 1996. The consolidation of all of 
these companies into one operation should 
reduce cost. Daimler-Benz has the advantage in 
this consolidation tliat it is not overbtudened 
with costiy febrication plants. This proved to be 
a heavy cost to bear in the formation of SGS-
Thomson, and the merger of GE SoUd State, 
Intersil, Harris and RCA into the new Harris. 
The new^ operation vviU have only one plant 
from Matra-MHS and two from Telefunken in 
Ettrope. Sfiiconix has two iah lines in Santa 
Clara, California. 

The grouping of the companies niay also be 
related to Daimler-Benz attempting to focus 
more on its core btisrness, and keep peripheral 
business separate, thus foUovving Philips' route 
of disposing of loss-making or none<ore busi
ness operations. 

The other worry for the new company could be 
cultural differences between the former mem
bers. This has shown to be an important con
sideration in the success or failure of other 
larger mergers. The most successful have been 
those which have exhibited strong leadership at 
the formation of the new operation, and have 
given the new company a strong strategic direc
tion. Only time will tell whether this will hap
pen at Daimler-Benz. 

By Mike Glennon 
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In Future Issues 
Forthcoming issues of Dataquest Perspective will 
contain reports on: 

• Capital and R&D investment 

• Memory forecast 
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Pricing Analysis 

European Pricing Update 
The IM slow SRAM has seen rapid price erosion 
since Janviaiy. This is a result of full duty sus
pension being granted by the European Com-
mission, effective from January 1, 1992. Duty 
suspension is granted on products not available 
from within the EC, and which are not planned 
for development by a European manufacturer. 
The IM slow SRAM satisfies this criteria. 
Table 1 shows European semiconductor booJdng 
trends for orders of 1,000, 10,000 and 25,000 
units or more. 

Standard Logic 
The standard logic market has shown no 
change, as the annual contract round has been 
completed. The volimie of business is low, vvith 
no indications of a pickup in business yet. 

Analog 
Analog component pricing, when compared 
wiih last month, has seen no change. Neither is 
much change taking place in the mono opera
tional amplifier arena in Europe, but the 
demand for CODEC/filter combination telecom 
ICs is still strong, although this sector is begin
ning to flatten out. 

Microcomponents 
Some price declines have occurred in microcom-
ponents, but this is minimal. The volume of 286 
business is veiy low, since most computer 
manufacturers have switched to 386SX products. 
R3000 business is good, but it is mainly embed
ded control applications, as few computer sup
pliers are using the MIPS processor for their 
computer manufacture in Europe. 

Memory 
DRAM 
Prices for the 256K have fallen again, but this 
is bottoming out now. Vendors and users are 
continuing to move to IM products. The IM 
price has also seen some erosion, and there 
are instances of very low prices. The 4M has 
dropped substantially, and further erosion is 
expected. Very low prices are being seen from 
some vendors. 

The lMx9 SIMM has also dropped in price 
again, vviith the lowest prices on the three-chip 
version. The 16M has dropped again also, 
with prices at arotmd $185 for contract 
volumes. However, there are offers of 4Mx36 
SIMMs using 16M DRAMs at $1,300, which 
translates to a unit price of only $144. 

EPROM 
EPROM prices have been under severe pres
sure. The parts tracked in the pricing analysis 
have fallen in price by 15 percent for the IM, 
and around 10 percent for the 2M. The 4M 
part has fallen by 10 percent, to arotmd $17. 

SRAM 
The 8Kx8 and 32Kx8 parts have seen some 
slight price erosion, but it is the IM SRAM 
that steals the headline. Prices have fallen by 
as m.uch as 20 percent since the last update 
for the IM slow SRAM. This makes the Eiuro-
pean market even more competitive against all 
other world regional markets. 

There is no concern about antidumping action, 
as no Eiiropean manufacturers are participat
ing, or planning to participate, in the IM slow 
SRAM market. This has resulted in fuU duty 
suspension for this part. It is possible that 
M m will voice concern at this new all-time 
price low, although a number of non-Japanese 
suppliers are selling at these prices also. 

Current Exchange Rates 
1 u s dollar = 

0.564 UK poimds 
1.623 deutsche marks 
5.537 French francs 
0.794 ECU 

By Byron Harding 
Mike Glennon 
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Table 1 
European Semiconductor Pricing—February 1992 
All Prices in US Dollars (including import duty where relevant) 

Device Famfly 

Standard Logic 
FastTTL 

Standaid Logic 
Advanced CMOS 

Analog 

Microcomponents 

Memory 

DRAM 

UVEPROM 

SRAM 

Product 

74F0O 
74F74 

74F138 

74E244 

74AC00 
74AC74 

74AC138 

74AC244 

741 Op. Amp. 

CODEC/Filter 1 

CODEC/Filter 2 

80386SX-16 

80386DX-25 

80286-16 

68020-16 

R3000-25 

256K-8 (256Kxl) 

lM-8 (IMxl) 

lM-8 (256KX4) 

4M-8 (4Mxl) 

9M-8 (lMx9) 

lM-7 (IMxl) 

lM-6 (IMxl) 

4M-7 (4Mxl) 

4M-6 (4Mxl) 

16M-8 (4Mx4) 

lM-17 (128Kx8) 

2M-17 (256KX8) 

4M-17 (512Kx8) 

64K-85 (8Kx8) 

256K-85 (32KX8) 

lM-85 a28Kx8) 

Package 

PDIP 
PDIP 

PDIP 

PDIP 

PDIP 
PDIP 

PDIP 

PDIP 

T092 
1 

2 

PQEP 

CPGA 

PLCC 

PQEP 

CPGA 

PDIF 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

SOJ 

s o j 

SOJ 

SOJ 

CDIP 

CDIP 

CDIP 

PDIP 

PDIP 

PDIP 

Mean IK 
Price 

0.12 
0.14 

0.18 

0.25 

0.19 
0.24 

0.35 

0.43 

0.17 

2.90 

5.75 

56.00 

155.00 

11.70 

31.00 

135.00 

1.95 

4.15 

4.15 

16.00 

38.00 

4.15 

4.40 

16.16 

16.80 

198.00 

4.00 

8.00 

19.00 

2.20 

4.00 

13.50 

Mean lOK 
Price 

0.10 
0.13 

0.17 

0.24 

0.17 
0.22 

0.32 

0.41 

0.12 

2.65 

5.45 

54.00 

147.00 

11.00 

28.00 

120.00 

1.65 

3.90 

3.90 

15.20 

36.00 

3.90 

4.10 

15.35 

16.00 

188.00 

3.60 

7.00 

17.00 

1.90 

3.65 

12.00 

25K-I- Contract 
Price 

0.09 
0.12 

0.16 

0.21 

0.15 
0.20 

0.26 

0.36 

0.11 

2.50 

5.00 

53.00 

144.00 

10.00 

2600 

110.00 

1.60 

3.70 

3.70 

14.90 

35.00 

3.70 

3.90 

15.45 

15.60 

185.00 

3.20 

6.10 

15.00 

1.80 

3.50 

10.50 

Lead Tune 
in Weeks 

4r^ 
4rS 

4-6 

4r-6 

4r-6 
4-6 

4-6 

4r-6 

4-6 

6-10 

6-10 

6-7 

6-8 

4-6 

4r-6 

4r-10 

2-8 

2-6 

2-6 

2-8 

4-10 

2-8 

4-10 

4-8 

6-10 

8-14 

2-6 

2-8 

4^10 

4-10 

4-8 

2-10 

' Group 1: Commercial temp, serial, PDIP, A/(i law 
^ Group 2: Commercial temp, serial, PLCC, A/n law, programmable 
Source: Dataquest (February 1992) 
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Market Analysis 

Slate of the Industry 
The SIA flash three-month average Eiaropean 
book-to-biU ratio for the month of January was 
1.01, a decrease over December's revised ratio of 
1.02, as shown in Figure 1. Actual bfilings for 
January were a staggering 16.5 percent higher 
than December, at $961 rnillion. Three-month 
average booldngs increased to $880 miUion, a 
5.9 percent growth over December's much 
revised figure of $831 miUion. When these 
figures are compared with January of the previ-
ous year, billings show a growth of 18.9 percent, 
and ihree-montih average bookings show a 
growth of 5 percent. 

These booldng and billing amounts are surpris
ing, because January's biOings normally show a 
decline over Decerrijer's, and booldngs usually 
have flat growth or show a small dedine. Dis
crete and optoelectronic billings contributed to 
the significant growth for January, with a 27 per
cent increase over December's actual billing fig
ure. This is an unexpected increase, as the dis
crete and optoelectronic figure has declined in 

January for the past four years; and the discrete 
market has given a poor performance tiirough-
out 1991. 

We believe the high growth for discrete products 
has come from demand for very high-power 
products in traction applications, and a general 
pickup in demand fix>m automotive applications. 
However, we expected the final Etuopean dis
crete number to be restated downward. 

Figure 2 shows the IC and discrete billings for 
the past two years, the Janvtary total showing a 
growth of 19 percent over the previous January. 
•Total IC billings have grown 14 percent in Janu
ary compared with December, and this figure 
also normally declines in January. Total IC bill
ings growih compared with the previous year is 
19 percent. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly billing and three-month average 
booking figures for Europe. The model calculates 
trend and seasonal variations and uses these, 
together with monthly weighting factors, to 

Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars RaSo 

650.0 
Jan F=eb iriar 

Book-to-ail 
Bookings 
Billings 

1.02 
838.2 
81 a4 

1.05 
93B.3 

1.M 
915.3 
840.4IB93.5 

1.07 
954,6 
893.0 

1,01 
eez4 
873.5 

0.96 
827.3 
858.7 

0.87 
798.3 
823.0 

0.93 
733.5 
792.7 

0.92 
734.6 
800.6 

0.86 
721.4 
835.3 

0.93 
805.1 

1.02 
831.0 

9.4.81S.7 

1.01 
880.0 
8715 

Note: Last two months are preliminaiy. 
Source: WSTS, SIA 
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Figure 2 
European Total Semiconductor, IC and Discrete Actual l\1onthly Billings 

1,200 

1,000 

800 

600 -\ 

400 

200. 

Millions of US Dollars 

Note: Last two months are preliminary. 
Source: WSTS, SIA 

forecast future billings and three-month average 
bookings; these figures represent an "average" 
year. When the actuals are compared vvith the 
forecast figures, an early indication of whether 
the year vvill be above or below average can be 
seen. The forecast and actual figures are com
pared, and this ratio is averaged over 12 months 
to show underlying trends. 

Figures 3, 4 and 5 show the forecast and actual 
tliree-monfh average bookings, actual monthly 
biUings and book-to-biU ratios, from the Data-
quest forecast model. 

The actual bfiling figure for Decemiber has been 
adjusted upwards, as was predicted in January's 
State of the Industry, and this has altered the 
forecast for 1991 and 1992. The new billings fig
ure for 1992 is $11,445 million. This represents a 
growth over the forecast value for 1991 of 
8.8 percent, and a growth of 13.1 percent over 
the actual value for 1991. The monthly values 
have been adjusted accordingly in the forecast 
model. 

The increase in December's actual billings was 
much lower than anticipated, but the prelimi
nary billing figtire for January is much higher 
than expected, which cotdd be due to the 

slipping of December's Hillings The adjustment 
made to Deceniber's bookings is greater, and 
brings it closer to the expected value. January's 
average booking figure is within a million dol
lars of the forecast, indicating a possible upturn 
for the European semiconductor market. How
ever, one month's preliminary resvdts are not 
sufi&dent to judge the outlook for the whole 
year. 

Dataquest Perspective 
Actual billings for January have shown enor
mous growth over December, and also over the 
previous January, so the figure will almost cer-
taitdy be restated. The booking figure is much 
closer to what would normally be expected, 
although also higher than average. If both the 
figures are restated, the book-to-bill ratio for 
January is qtdte likely to increase considerably. 

It is clearly too early to see how the year is 
likely to tixm out on the basis of just one 
month's preliminary results, but it is tempting to 
try and predict the outlook for the year. Over 
recent years much of the final g r o v ^ for the 
year has come from the first quarter of that year, 
so it wUl not be possible to predict any realistic 
outcome uuitil the results for May are available. 
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Figure 3 
European Total Semiconductor Three-Month Average Bookings 
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Note: Last two months are preliininaiy. 
Source: SIA, WSIS, Dataquest (February 1992) 

Figure 4 
European Total Semiconductor Actual Monthly Billings 
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Note: Last two months are preliminaiy. 
Source: SIA, WSTS, Dataquest (February 1992) 
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Figure 5 
European Total Semiconductor Book-to-Bill Ratio 
(Threee-Month Average) 

Ratio AccuI^cy 

Note: Last two months are pieliininaiy. 
Source: SIA, WSTS, Dataquest (February 1992) 

The two factors that vviU affect g r o v ^ for the 
year are memory and microcomponent. There is 
a hint of possible memory shortages during 
1992, fuelled by the discrepancy between the 
expected 70 percent growth in demand, and 
Mill 's annoimced 13.5 percent increase in the 
supply of 4M DRAM. However, M m is acting 
in its role as memory's OPEC, adjusting supply 
to meet demand in order to n:iaintaiii prices, and 
the end result will be a slowing of price declines 
for the product, rather than shortages. If a short-
age of 4M DRAM appears likely, MTTI wiU 
allow an increase in output of 4M DRAM. 

The Japanese suppliers have a large share of the 
DRAM market, but there are other suppliers. 
These companies will also increase output where 
possible to meet a shortfall, should it appear. 
The 4M DRAM accovmts for only a small share 
of the total market, although this share is 
growing. 

High-performance rrucrocomponent prices are 
under greater presstxre to dedine with the 
arrival of a choice of suppUer for 386 products. 
This, coupled with a softer outlook for PC ship-
ments in 1992, may result in another weak year 
for semiconductor com.ponents. 

Finally, the German Bundesbank has just 
announced that the fourth quarter of 1991 
showed a decline in the German gross national 
product. This could be the start of a recession 
for the German economy. As Germany has been 
the driving force behind the growth of the Euro
pean semiconductor market for the past year, 
this could indicate a poor year for suppliers to 
Europe. 

By Mike Glennon 

SCEU-SVC-DP-9202 ©1992 Dataquest Europe Limiteij Febmary 28,1992 



Semiconductors Europe 

European Semiconiluctor Procurement 
Survey Annual Report for 1991 
This report presents the results of our annual 
European semiconductor procurement survey, 
and oiir analysis of the key trends and issues 
arising. A sununaiy of the semiconductor spend
ing and inventory levels of the European semi
conductor purchasing community are shown in 
Table 2. The survey highlights the following 
issues: 

• End users in the electronic data processing 
(EDP) segment are more concerned about 
sourcing semiconductors made in Evirope. As 
demand from this segment accounts for 
approximately one-third of total demand in 
Europe, it presents a significant issue for 
semiconductor suppliers. 

• End users in the industriaL military and 
transportation segments are more concerned 
about reducing semiconductor prices. This 
means the price premium placed on semicon-
ductors supplied to these segments vviU be 
vmder pressvue in 1992. 

• End users overall are still concerned about 
on-time delivery—^at a time when most 
products are ex-stock—and quality. These are 
the same top issues raised in our last Euro-

Table 2 
1991 European Procurement Survey, Summary of Results 

pean procurement survey conducted a year 
ago, and they point to poor cvistomer service 
and continued weakness in the business rela
tionship between suppliers and users. 

• Semiconductor inventory levels overall in 
1991 were above target by an average of 
8.5 percent. The segments that were particu
larly overinventoried were EDP, commuiuca-
tions and transportation. The outlook for 1992 
is for a one-third decrease in target invento
ries by survey respondents overall. 

• Semiconductor spending by respondents to 
the survey is expected to increase by an aver
age of 8.5 percent, when measured in dollars, 
for 1992 over 1991. The highest growth expec
tation in spending was reported in the EDP, 
consvimer and military segments. 

Methodology 
The 1991 European semiconductor procurement 
storv^ was conducted diuing November 1991 to 
January 1992. The survey consisted of a 10-page 
questionnaire, requesting information on the 
procurement activities and concenis of the par
ticipants. The response sample size for the sur
vey is estimated at 40 percent of the total semi
conductor purchasing base in Europe, and 
represents a significant sample size for analysis. 

Estimated Segment TAMs: Percent Share 

1991 (%) 
1992 (%) 

Semiconductor Spending 
1992 Growth (%) 

Average Inventory Levels 

1991 (Days) 
Target 
Actual 
Discrepancy (%) 

1992 (Days) 
Target 
Reduction over 1991 (%) 

EDP 

29.8 

31.1 

10.3 

32.8 
38.1 
16.2 

17.3 
47.3 

Comms 

22.5 
22.1 

6 0 

31.1 
36.7 
180 

23.3 
24.9 

Industrial 

17.8 
17.2 

7.2 

61.7 

70.5 
143 

54.2 
12.2 

Consxuner 

17.4 

17.0 

11.8 

9.4 

100 
6.3 

7.0 
25.5 

Military 

4.3 

4.1 

9.2 

71.6 

75.1 
4.9 

61.5 
14.1 

Trans. 

8.2 

8.5 

5.2 

12.3 
160 
30.0 

10.5 
14.8 

Total 

100.0 
lOO.O 

8.5 

25.6 
27.8 

8.5 

170 
33.6 

TAM = total available market 
Source: Dataquest (Felmiary 1992) 
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See Figure 6 for the representation from each 
end-user segment. Some of the key elements of 
this survey have been analysed for this report; 
these are semiconductor spending, purchasing 
criteria and inventory levels. 

Purchasing criteria were assigned a score out of 
10 for importance by each sturvey respondent. 
The questionnaire listed 16 distinct criteria, as 
shown in Figure 7, with space for respondents 
to add any other criteria they felt were relevant. 
An average score was calculated for each cri-
terion. This was achieved by weighting each 
vote by the purchasing power of the respondent, 
namely the total estknated European expendi-
ture on semiconductors given to us by title cus-
tomer in 1991. Inventory levels were dealt with 
in a similar manner, calculating weighted aver-
age actual and target inventories in terms of 
weeks. 

European Overview—Procurement Criteria 
Our discussion of the ratings for the overall per-
formance criteria and the individual segments 
starts with a list of the 5 top and bottom cri-
teria: for the top 5 we begin with the most 
important issue; for the bottom 5 we begin with 
the least important issue. These are measured as a 
weighted average across all respondents. 

Figure 6 
European Semiconductor Segment Share of Total Market 

All Segments 

Top 
1 
2 
3 
4 

5 

5 Issues 
On-time delivery 
Quality 
Cost of ownership 
Semiconductor prices 
Vendor base reduction 

Bottom 5 Issues 
1 
2 
3 
4 

5 

Memories 
ASICs 

Qffehore manufacture/procurement 
Exchcmge rates 
New products/obsolescence 

This order of priority differs somewhat from 
the results of our 1990 European semiconduc-
tor procurement survey. In particular, semicon
ductor pricing was a top criterion at that time. 
Since then, the Et.ux>pean market has seen sig-
nificant price erosion in a number of com-
modity product families, and it no longer con-
stitutes a top-priority criterion to users. The 
criterion of semiconductor prices is one which 
rises and falls in priority on a regular basis, 
and demonstrates that supply and demand is 
rarely in balance. 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

0% 

Response Rate (%) Share of Total Market (%) 

! Response Rate Segment Share 

35% 

EDP Communications Irtdustrjal Consumar MStoiy Transportation 

Source: Dataquest (February 1992) 
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Figure 7 
European Semiconductor Purchasing Criteria—Rankings 1991 

On-Time Delivery 

Oualit/ 
Cost of Ownership 

Prices 

Vendor Reduction 

JIT Delivery 

Second-Sourclng 

Made in Europe 

Product Availability 

internal Demand 

New/Obsolete Parts 

Exchange Rates 

Packaging 

Offshore Purchasing 

ASICs 

Memories _L. 

3 4 5 
Weighted Average Score (out of 10) 

SoiJice: ITataquest (February 1992) 

On-time delivery is the most important 
criterion overall that concerned semiconductor 
end users in Europe in 1991. On-time deUveiy 
means meeting the agreed delivery schedules 
that were committed to the customer. 

Quality is the second most important criterion 
concerning end users. Quality is a broad term 
which includes product qxiality features such 
as electrical and mechanical standards, hard 
and soft error failure rates, and other product-
specific measurables. Product quality is also a 
match between customer expectation and what 
is actually delivered. Different end users have 
different expectations, and it is up to the ven-
dor to ensure it seUs the right product to 
meet the quality requirement. Customer expec-
tation of the standard service quality is also 
included in this definition. 

Cost of ownership rates as the thud most 
important criterion. This is a broad concept, 
which, includes aU the cost factoirs associated 
with end equipment production. It covers all 
the purchasing criteria in this report, as well 
as those which are the responsibility of the 
end user, such as administration, design-in and 
capital costs. Cost of ownership is a more 
accurate method of tracking total costs than 

just prices, although pricing has a high pri-
ority in contract negotiations. 

Pricing is the fourth most important criterion 
to buyers. Whereas this often has the highest 
profile when comparing vendors and regional 
markets, it does not rank as the most impor-
tant criterion to end tisers after analysis. Prices 
are related to cost of manufacture—at least in 
theory. A relatively low price does not neces
sarily mean a good price, because without a 
reasonable profit margin, semiconductor ven-
dors cannot reinvest in new products, and the 
end user will suffer in the long term. How-
ever, a relatively high price is not necessarily 
a good price either, as this may indicate a 
monopoly in which a small base of vendors 
dictate product evolution. A good price is one 
which provides a reasonable profit margin to 
the vendor in order to continue to supply 
com.petitive products in the long term. Aiiother 
factor that has a bearing on semiconductor 
prices in Europe is import duty. This subject is 
outside the scope of this report, but wfil be 
covered in depth in next month's issue of 
Dataquest Perspective. 

Vendor base reduction ranks as the fifth most 
important criterion to buyers. A reduction in 
an end user's vendor base means less 

Febniary 28,1992 ©1992 Dataquest Europe Limited SCEU-SVC-DP-9202 
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adminstration of contracts and accoimts, and 
increases the opportunity for price discount on 
larger orders with the chosen vendors. This 
•win also strengthen the link between vendors 
and end users. 

It is interesting to note from the list of the 
semiconductor procvtrement criteria wiih the 
lowest priority that semiconductor memories 
do not currently constitute a major issue in 
Europe. This is because they are available 
freely, and are generally available at lower 
prices than in the North American or Japanese 
markets. However, supply and demand of 
memories is a volatile relationship, and in 
times of poor supply this becomes a major 
issue again. Dataquest maintains a worldwide 
regional semiconductor pricing database which 
supports this view. 

ApplicatLon-spedfic ICs (ASICs) also constitute 
a low level of concern to Eiuopean end visers. 
This is believed to be partly due to the fact 
that ASIC prices are competitive in Europe 
compared with other world markets. In addi-
tion, the commvmication segment accounts for 
a significant proportion of total demand for 
ASIC products in Exuxipe, and they focus on 
high input/output rather than high gate com
plexity. Thus, because there are many ASIC 
companies able to offer solutions, availability 
is of Uttle concern. This is opposite to the 
predominantly EDP end use for ASICs in 
North America. The situation in Europe is 
changing, though, and high complexity vviU 
become increasingly important in the future. 
Another factor resulting in the low priority 
purchasers give to ASICs is the fact that an 
increasing proportion of designs are right first 
time. 

Offshore manufacture and procurement is not 
regarded as a major issue. This may be due to 
the drive to be seen to have products made in 
Europe, as well as the fact that European 
semiconductor prices, particularly semiconduc
tor memories, are currently highly competitive 
vvith other world markets. 

Exchange rate fluctuations had a low impact 
on procurement. This is because European cur
rencies weakened only slightly against the US 
doUar, by an average of 2.5 percent between 
1990 and 1991. The Group of Seven (G7) 

coimtries are worldng very hard nowadays to 
stabilize international exchange rates. 

New and obsolete products are a relatively 
low priority. This may be a symptom of over-
capacity in semiconductor manufacturing, in so 
much that if demand exists for a product, 
there vsdU Ije a vendor vviUing to support it. 
Also, very few new products or technologies 
are entering the market at the moment; rather 
it is only enhancements in the performance of 
existing products that are present in the 
market. 

Inventory Levels 
The weighted-average target semiconductor 
inventory level in Evirope in 1991 was 26 
days, although it varies between segments. Of 
those that responded, 67 percent reported that 
they were over their target level; 27 percent 
reported they were at, or near, their target 
level; and 6 percent reported they were below 
their target leveL Overinventory may be symp-
tomatic of slow equipment markets, and could 
certainly be eased by more accurate forecasting 
of internal semiconductor demand. This fore
casting issue ranked as tenth overall in the 
survey of procurement criteria, and was there
fore not viewed as an important criterion by 
most procurement managers. 

However, when asked about new target inven
tory levels in 1992, 70 percent of respondents 
reported that they would set a lower target 
than in 1991; 22 percent reported they wotild 
keep the same target level; and 9 percent 
reported they wovdd increase the target leveL 
The average dedine in inventory of those 
companies reporting a reduction plan was 
34 percent—an impressive inventory reduction 
plan for the equipment industry. 

Comparing individual survey responses, it 
becomes apparent that purchasing criteria and 
target inventory levels vary between each seg
ment. This is to be expected, as each segment 
has to satisfy its own equipment market con
ditions. These criteria may include equipment 
value, sales volume, profit margin, time-to-
market, life cycle and level of competition. The 
criteria for a personal computer are signifi-
cantiy different to those of an automotive 
engine control system, and will be reflected in 
the demands placed upon the semiconductor 
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vendor. This report looks more closely at the 
concerns of respondents from the segments of 
electronic data processing, commimications, 
indvistrial, consumer, mUitary and 
transportation. 

Electronic Data Processing Segment 

Top 
1 
2 
3 
4 
5 

5 Issues 
Made in Euiop>e 
Cost of ownership 
Vendor base reduction 

On-time delivery 
Second-sourdng 

Bottom 5 Issues 
1 
2 
3 
4 

5 

Offshore manufacture/procurement 
Exchange rates 

ASICs 
Product availability 
Semiconductor memories 

Our survey captured an estimated 62 percent 
of the total European semiconductor procure
ment base in this segment. This represents a 
substantial sample size for analysis. The EDF 
segment is estimated to consume 30 percent of 
all semiconductors in the European market. 

EDF segment respondents expect an above-
average increase in spending on semiconduc
tors of 10.3 percent in 1992. However, this 
growth will come mainly from the larger 
manufacturers, while sirialler ones see less 
growth in their spending. This is believed to 
be due to the greater level of investment by 
multinationals in European manufacturing, and 
hence local semiconductor procurement. 

Target inventory levels varied from 3 to 70 
days in this segment, vdth European manufac
turers having the highest inventories. On aver
age, 56 percent of EDF manufacturers were 
above their target level in 1991; 31 percent 
were at or near their target; and 13 percent 
-were below target. Half of the respondents to 
the survey reported they planned to decrease 
their target Inventories in 1992, by an average 
of 47 percent. Again, these were mainly Euro
pean companies. In contrast, some North 
American companies were actually planning to 
increase their inventory levels in 1992. 

EDF end users put a high priority on the 
procurement of semiconductors made in Europe, 
due to a mixture of wanting local relationships 
with Europe-based suppliers and wanting to 
be seen to be good European equipment sup
pliers. The first of these malces good business 
sense, as procurement logistics are much 
simpler when compared with dealing with 
overseas suppliers. However, the second reason 
probably stems from the confusion regarding 
local content, and the spectre of action by tiie 
European Conunission if equipment manufac
turers do not buy enough components which 
are made in Europe. This concern helps to drive 
local procurement of semiconductors, and the 
Eiuopean Commission appears content to let 
the situation continue. New European manu
facturing facilities by a number of Japanese 
and North American vendors will help to 
satisfy increased demand in 1992 and beyond. 

Second-sourcing is another criterion particvilarly 
important to the users in this segment. Many 
of the semiconductor products needed to build 
EDF equipment are multisourced. Yet the one 
core product which serves to differentiate one 
EDF product from another is the CPU, but 
this product is traditionally proprietary, and is 
exemplified by the fact that just three compa
nies account for 75 percent of all microproces
sor sales in Europe in 1991. In an average PC, 
the CPU accoiints for 25 percent of the total 
semiconductor content value, and the lack of 
competition between microprocessor suppliers 
is a concern to EDF equipment manufacturers. 

Communications Segment 

Top 
1 
2 
3 
4 

5 

5 Issues 
Quality 
Qn-time delivery 
Vendor base reduction 

Cost of ownership 
Product availability 

Bottom 5 Issues 
1 
2 
3 
4 

5 

Semiconductor memories 
Exchange rates 
Offshore manufacture/procurement 
Semiconductor packaging 
Made in Europe 
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Our survey captured an estimated 34 percent 
of the total European semiconductor procure-
ment base in this segment. This represents a 
reasonable sample size for analysis. The com-
munications segment is estimated to consume 
22 percent of all semiconductors in Europe. 

Semiconductor spending of respondents in this 
segment is expected to grow below average in 
1992, against the expectation of our survey in 
1990, which showed buoyant optimism for 
communications equipment export markets. 
This inconsistency is believed to be due to the 
feet that our 1991 survey included a large 
proportion of customer premise equipment 
manufecturers, whereas the major growth 
expectation in last year's survey came from 
central office eqviipment manufacturers. 

Target inventory levels ranged from 7 to 80 
days in this segment. Communications equip-
ment manufacturers wdthin the same geo
graphic regions appear to have similar inven
tory levels, leading to the condtision that 
national orders continue to accoimt for a 
major portion of their business. Italy in partic-
tdar is in a poor state, according to the 
SLuvey. 

On average, 92 percent of users in this seg
ment reported they were above their target 
inventory in 1991, and none reported being 
below. For 1992, 69 percent of users planned a 
reduction, and the remainder planned to Iceep 
the same targets. This highlights a real con
cern for respondents in the communications 
segment for btisiness growth in 1992. Data-
quest believes that central office equipment 
manufacturers wiH be optimistic, due to 
opportunities in export markets, particularly to 
Eastern Exirope. 

The concern which tops the list in this seg
ment is qiiality. In communications equipment, 
strict standards required for harsh environ
ments are the norm, and this has clearly left 
room for improvement by semiconductor sup
pliers. The move towards mobile communica
tions will increase the importance of quahty. 
Semiconductor supphers should take heed of 
this when targeting the communications 
segment. 

Industrial Segment 

Top 
1 
2 
3 
4 
5 

5 Issues 
Product availability 
On-time delivery 
Semiconductor prices 
Quality 
Vendor base reduction 

Bottom 5 Issues 
1 
2 
3 
4 
5 

Made in Europe 
Semiconductor packaging 
Offshore manufacture/procurement 
JIT delivery 
Internal demand 

Our survey captured an estimated 33 percent 
of the total Etiropean semiconductor procure
ment base In this segment. This represents a 
reasonable sample size for analysis. The indus
trial segment is estimated to consumie 17 per
cent of all semiconductors In Europe. 

Industrial segment respondents Increased their 
semiconductor spendIng above the European 
average from 1990 to 1991, although the out
look for Increased spending In 1992 is below 
average. This segment is very much a mixed 
bag, and it is difficult to sIngle out any clear 
cause of this trend. In addition, end users In 
this segment often purchase from distributors, 
which means there is no direct contact with 
suppliers. 

Target Inventory levels ranged from 40 to 90 
days, with all respondents reportIng they were 
above their target level for 1991. Consequently, 
each plaiuied to reduce target Inventories In 
1992, by an average of 14 percent. 

The top criterion In 1991 for the Industrial 
segment was product availability. Certainly the 
diverse appHcations vdthIn this segment would 
require a certaIn volume of niche semiconduc
tor products. This criterion highlights that the 
supply of these devices may not be as good 
as In other segments, because of the higher-
volume puichasIng of other segments and the 
stronger supplier-user relationships that 
develop as a result. 

Another important issue arisIng from the sur
vey was that of semiconductor prices. We 
bdieve there are two reasons for this, the first 
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being that customers in this segment tend to 
purchase smaller volumes from distributors. 
Secondly, respondents to the survey included 
specialist power companies which typically 
buy state-of-the-art, high-power discrete semi
conductors and smart-power ICs; these com-
mand price premiums over mature products. 

Consumer Segment 

Top 5 Issues 
1 Semiconductor prices 
2 Quality 
3 Product availability 
4 Internal demand 
5 Exchange rates 

Bottom 5 Issues 
1 Second-sourdng 
2 Vendor base reduction 

3 Oflfehore manufacture/procurement 
4 New products/obsolescence 
5 Semiconductor packaging 

Our survey captured an estimated 10 percent 
of the total European semiconductor procure
ment base in this segment. This represents a 
relatively smaU sample size for analysis. The 
consumer end-user segment is estimated to 
consume 17 percent aU semiconductors in 
Europe. The respondents included manufac
turers of VCRs and televisions. 

Semiconductor spending of consumer segment 
respondents grew well above the European 
average in 1991, and is expected to continue 
to grow weU in 1992. The manufacturing base 
for consumier equipment in Europe is growing 
quickly, which means semiconductor demand 
is being driven by manufacturing expansion as 
much as by growth in the consimier equip
ment market. However, it is worth noting that 
an Olympic year always has a positive ^ e c t 
on this segment, and this year's event wiU 
certainly be helping the growth in this market. 

Inventories ran at between 5 and 14 days in 
1991. The respondents were split between 
exceeding their inventory target levels and 
meeting their target. All respondents reported 
they planned to reduce target inventories in 
1992. This is the leanest level of inventory 

found in any of the segments, and parallels 
the short time-to-market, low-profit margins, 
and high production volvimes that characterize 
this market. 

The key purchasing criterion for consumer seg
ment respondents in 1991 was semiconductor 
prices. While this is a valid issue, due to the 
low profit margins on their equipment, vve do 
not feel the sample size accurately reflected 
the overall concerns of this segment. Dataquest 
believes that quality and on-time deUveiy are 
a higher priority to the consumer segment 
overall. In many cases, consumer equipment 
manufacturers do not second-source on semi
conductors, and the relationship with the sup-
pUer is very much a strategic one. 

Military Segment 

Top 
1 
2 
3 
4 
5 

5 Issues 
Semiconductor prices 
Quality 
JTT delivery 
On-time delivery 
New products/obsolescence 

Bottom 5 Issues 
1 
2 
3 
4 
5 

Exchange rates 
Offishore manu&cture/procurement 
Made in Europe 
Semiconductor packaging 
Second-sourdng 

Our survey captured an esthnated 24 percent 
of the total European semiconductor procvire-
ment base in this segment. This represents a 
relatively small sample size for analysis. The 
military segment is estimated to consume 
4 percent of all semiconductors in Europe. 

Semiconductor spending in this segment in 
1992 promises to show slightly above-average 
spending, according to respondents. The after
math of the Gulf war did not provide any 
unmediate growth in the military segment, 
and 1992 is expected be restricted by cutbacl^s 
in government spending. 

Target inventory levels in 1991 varied between 
60 and 180 days—^the largest inventory of any 
segment. This is due to iJie relatively long life 
cycles of the equipment manufactured in this 
segment. Around 75 percent of respondents 
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were happy that they were on target in 1991, 
but all respondents planned to lower their tar-
gets in 1992 by an average of 14 percent. 

Semiconductor prices was the most important 
criterion, and reflects the economic constraints 
that are now being brought to bear upon the 
military equipment sector. Military-grade semi-
conductors conunand large price premiimis 
over commercial-grade equivalents, but there 
will be added pressure to lower the level of 
these premiums in 1992. 

Another important criterion raised was quality. 
This was the top criterion in otir survey last 
year, and indicates the need for continued 
improvement by suppliers to this end-user 
segment. 

Transportation Segment 

Top 
1 
2 
3 
4 
5 

5 Issues 
Semiconductor prices 
Quality 
On-time delivery 
Cost of ownership 
Exchange rates 

Bottom 5 Issues 
1 
2 
3 
4 
5 

Offshore manufacture/procurement 
Internal demand 
Made in Europe 
Semiconductor packaging 
Semiconductor memories 

Our survey captured an estimated 58 percent 
of the total European semiconductor procure-
ment base in this segment. This represents a 
significant sample size for analysis. The trans-
portation segment is estimated to constune 
9 percent of aU semiconductors in Europe. 

Semiconductor purchasing in this segment 
grew above the European average in 1991, but 
respondents indicated that spending in 1992 
would be below average. This is ahnost cer-
taitdy related to the feet that, on average, the 
transportation segment had been overinvento-
ried more than any other end-user segment in 
1991. 

Target inventory levels in 1991 ranged between 
5 and 20 days, and of those that reported 

being overinventoried, the average excess 
inventory was 30 percent of target. This is the 
highest overshoot of all the end-user segments. 
All those surveyed planned to decrease target 
inventories in 1992. 

As with the nuHtaiy segment, the top criterion 
to the transportation segment was price. In 
many ways, the reasons are similar. The harsh 
environment of transportation equipment 
requires automotive- or industrial-grade seini-
conductors, which command price premiums 
over commercial-grade equivalents. One way in 
which transportation end users are managing 
price reductions is to move the electronic 
asseniblies from the engine area into the 
driver compartment, where the environment is 
less harsh and commercial-grade semiconduc
tors can be considered. 

Dataquest Perspective 
The clear message to the semiconductor supplier 
is that service is still a significant shortcoming, 
as perceived by the semiconductor buyer. The 
importance of listening to the concerns of semi
conductor end users can never be stressed too 
highly. One of the major changes that has been 
taking place in tiie electronics industry over the 
last few years is that semiconductor demand is 
becoming driven less by semiconductor tech
nology and more by end-application needs. It is 
clear that many semiconductor vendors have 
realized this, and have restructured their market
ing efforts to focus their product developments 
by end application. 

This procurement survey has highlighted that 
the semiconductor purchasing criteria in each 
end-user segment often differ significantly, 
because the markets that each end-user segment 
addresses for its equipment sales are jvist as 
different. To tmderstand the purchasing concerns 
of a semiconductor end user, the semiconductor 
vendor should attempt to understand the pur
chasing criteria of its customer's customer, thus 
gairiing strategic insight to existing and emerg
ing equipment markets, and highlighting new 
opportunities. It also adds sjrnergy to the rela
tionship between semiconductor supplier and 
semiconductor user. 

By Byron Harding 
Sarah Jacob 

SCEU-SVODP-9202 ©1992 Dataquest Europe Limited l^braaiy 28,1992 



16 Semiconductors Europe 

Eumpean Regional Forecast Update 
An analysis of the seven major semiconductor 
markets comprising Western Europe reveals that, 
for the second successive year, the German semi-
conductor marlset had the strongest grovvih. This 
was driven by demand from telecoms and con-
sumer equipment manufacturers. While the 
United Kingdom/Eire and Benelux semiconduc
tor markets recovered from their dechne in 1990, 
the French, Italian and Nordic semiconductor 
markets continued to decline. However, no 
regional market escaped tiie blight of economic 
recession. 

The outlook for 1992 indicates that all the 
regional nnarkets will show some growth as the 
global economy slowly recovers. Strongest will 
be United Kingdom/Eire with its extensive base 
of Japanese and US equipment manufacturers. 
The weakest region will continue to be Nordic, 
as Swedish manufacturers look to reduce costs 
by moving production elsewhere, and as Finland 
recoils from the chaos in Russia. 

Economic Background 
The worldv^de economic climate is expected to 
improve moderately in 1992. The key points of 
The Dtm & Bradstreet Corporation's latest GDP 

forecast for the G7 coimtries, summarized in 
Figure 8, are: 

• The US, Canadian and UK economies are 
expected to recover from recession with real 
GDP growth of 2.0, 3.4 and 1.8 percent 
respectively in 1992. The rate of recovery wiU 
he modest by comparison with historical aver
ages owing to the relative shallowness of the 
recession. To put the US recession in perspec
tive, if we assume that it has now run its 
course, then real output feU 1.6 percent from 
peak to trough, and imemplojonent peaked at 
7.1 percent. In the 1973 to 1975 recession out
put feU by 4.1 percent and unemplo3mient 
rose to 9.0 percent. In the 1981 to 1982 reces
sion output fell by 2.8 percent and xmemploy-
ment rose to 11.0 percenL In other words, the 
rate of recovery will be modest because there 
is relatively little to recover from. In the 
United States, tight state and local govern
ment budgets, and weak credit flows wiU also 
contribute to the moderation of g rov^ . 

• Real GDP growth is expected to decelerate in 
Japan and Germany in 1992, from 4.4 percent 
in 1991 to 2.8 percent in 1992 in Japan, and 
from 3.2 percent in 1991 to 2.5 percent in 1992 
in Germany. This is good news since both 

Figure 8 
G7 Countries Economic Outlook- -Real GDP Growth, Local Currencies 
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Source: Dun & Bradstreet (January 1992) 
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economies have been growing at unsustaina-
bly high rates, with no margin of spare 
production capacity. Slower growth will help 
put a Ud on inflation. 

• Real GDP giovrth is expected to accelerate in 
France and Italy in 1992, from 1.3 percent to 
2.2 percent in the case of France, and from 
1.0 percent to 1.8 percent in the case of Italy. 

We expect signs of tangible recovery by mid
year; but ignore the inevitable election year 
political rhetoric bemoaning a moderately paced 
recovery. Under the circumstances we believe a 
speedier recovery wotdd rekindle the fires of 
inflation. In the United States we expect re-
enactment of investment tax incentives com
bined with the already low interest rates to spur 
bvisiness capital expenditure, which will boost 
sales of electroiuc systems and in turn drive 
semiconductor sales. 

The Regional Markets 
The results of Dataquesf s preliminary market 
share stirvey indicate that the European semi
conductor market grew by 9.8 percent in Euro
pean Currency Units (ECU), or 6.6 percent in US 
dollars, in 1991. While this estimate is likely to 
be revised when the final market share survey is 
completed in April, the important point is that it 
indicates the European market recovered from 
the 6.0 percent ECU decline it experienced in 
1990. However, this welcome recovery was not 
experienced in aU the country markets that com
prise Europe. Table 3 gives Dataquesf s estimates 
for the size and growth rates of ttie seven mar
kets that we track in Western Europe. The mar-
Table 3 
European Semiconductor l\^arket Regional Growth Analysis 
(European Local Currencies) 

kets are expressed in their own local currencies. 
From the table we believe that the French, Ital
ian and Nordic semiconductor markets con
tinued to dechne in 1991. The overall growth in 
the European semiconductor market was driven 
by recovery in Benelux, UK/Eire, Germany, and 
tlie smaller markets that comprise Rest of 
Exirope. 

Benelux 

The Beneltix semiconductor market— 
comprising Netiierlands, Belgitmi and Luxem
bourg in order of size— îs estimated to have 
been worth Fl 1,137 million in 1991. This 
represented an 11.7 percent increase over 1990. 
Thus, as Table 3 shows, Benelux grew the 
second-fastest of the European regional mar
kets last year. This exceptional performance 
was the result of three factors: 

• Steady recovery by Philips, continuing to 
capitalize on healthy consvuner demand in 
the early part of 1991. 

• Continued strength in the comm.unications 
segment. 

• The fact that the region has httie computer 
production, as semiconductor demand from 
this segment across Exarope, and indeed 
worldwide, was weak last year. 

In the consumer segment the region continued 
to benefit from good demand for televisions, 
particularly from vmified Germany, in the early 
part of the year. However, by mid-1991 all the 
television manufecturers across Etirope were 
experiencing high inventories, so semiconduc
tor demand dropped in the second half of the 

Region 

Benelux 

France 

Italy 

Nordic 

UK/Eire 

Germany 

Rest of Europe 

Ciurency 

Gvdden (M) 

Francs (M) 

Lire (B) 

Swedish Kroner (M) 

Pounds(M) 

Deutsche Marks (M) 

Pesetas (M) 

1989 

1,056 

8,857 

1,486 

4,399 

1,595 

5,044 

94,959 

1990 

1,017 

8,334 

1,414 

4,091 

1,529 

4,986 

91,215 

1991 

1,137 

8,216 

1347 

3,809 

1,665 

5,602 

9 7 3 7 

1992 

1,206 

8,627 

1,441 

3,923 

1,865 

6,051 

10,6971 

Growth 
1990/89 

-3.7% 

-5.9% 
-5.1% 

-7.0% 

-4.1% 

-1.2% 

-3.4% 

Growth 
1991790 

11.7% 

-1.4% 

-4.8% 

-6.9% 

8.9% 

12.4% 

6.7% 

Growth 
1992/91 

6.0% 

5.0% 

7.0% 

3.0% 

12.0% 

8.0% 

10.0% 

Source: Dataquest (February 1992) 

SCEU-SVC-DP-9202 ©1992 Dataquest Europe Limited I^bruary 28 ,1992 



18 Semiconductors Europe 

year. Dentand from the leading 
cortuiuxnications equipment producers—^Alcatel, 
Ericsson and ATfel"—was healthy throughout 
the year. These companies continue to benefit 
from contracts they have won in eastern Ger-
many and Eastern Etux>pe. Demand from the 
main rrianufacturer of EDP equipment in this 
region. Tulip Computers, was affected by the 
slowdown in the European personal computer 
market: though the EDP segment represents a 
relatively small portion of the semiconductor 
market in the region. 

In 1992, we forecast the Benelux market to 
grow by 6 percent over 1991, reaching Fl 1,206 
million. While demand from the communica
tions segment is still healthy, demand from the 
constuner segment is likely to be slow, cer
tainly for the first six months of the year. The 
market for consvimer goods is heavily depen
dent on prevailing economic conditions. .As 
already explained, we see modest economic 
recovery establishing itself worldwide this year, 
but the critical market in Europe, Germany, 
will be affected by an economic slowdown. 
Thus, with inventory for consumer goods still 
high it is difficult to see much in the way of 
significant semiconductor orders in the first six 
months of 1992. 

Ranee 
The French semiconductor market continued to 
decline last year. The market totalled FF 8,216 
million, a dedine of 1.4 percent compared 
with 1990. In the EDP segment, increased 
demand from Hewlett-Pac]<ard's factory in 
Grenoble failed to offset a sharp drop in 
demand from BuU, as this company continued 
to restructure. The result was a continued 
decline in EDP. 

French semiconductor distributors 
had a particularly difficult year 
in 1991, as a result of many 
smaller electronics companies 
going bankrupt. 

Semiconductor demand from the commvmica-
tions segment was flat. This was caused by 
tough competition in the market for terminal 
and PBX equipment, which in tiun affected 
production. French communications equipment 

manufacturers are waiting for the take-up of 
new teleconns products such as GSM handsets 
and base stations, and video telephones. 

In the consumer segment, demand for semi
conductors was sustained by manufacturers of 
domestic appliances. French manufacturers 
have been concentrating on incorporating a lot 
of electronic ftmctionality into their products 
as a means of differentiation. This increased 
pervasion of semiconductors is serving to 
boost semiconductor revenue. 

The industrial segment in France was 
impacted by weak economic conditions. Many 
small to medium-size French electronics com
panies went bankrupt last year, resulting in a 
particularly difficult year for French semicon
ductor distributors. While, it had no effect on 
the semiconductor market, the French company 
Schneider became tiie world's biggest supplier 
of electronic meters through its acquisition of 
the US company. Square D. This will have 
important longer-term implications for the 
industrial segment in France. 

A government spending freeze on defense, 
applied in 1990, continued to depress the mili
tary and areospace segment. Although new 
projects are in the offing such as the Rafael 
fighter and the LeClair tank, the government 
seems unlikely to release any contracts in the . 
next 12 months. The positive aspect of the 
segment is Airbiis on the civil aviation side, 
where semiconductor demand held up. 

There was a significant slowdown in the 
transportation segment in 1991 caused fun
damentally by the worldwide decrease in new 
car sales. The main automotive electronics sys
tems manufacturers in France—^Valeo, Ufima, 
IVfareUi Autronica, Bendix and Siemens 
Automotive—^mainly supply to Chrysler, Ford 
and Fiat, so the recession in the car markets 
in the United States and Italy depressed semi
conductor sales. The one bright spot in the 
transportation segment in France was the TGV 
train. Suppliers of high-power discrete thjnrls-
tors and fransistors experienced relatively good 
sales last year. 

We forecast that the French sertuconductor 
market will recover from its two consecutive 
years of decline in 1992, to grow by a modest 
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5 percent to FF 8,627 million. The critical 
assumptions are that: 

• Bull will show signs of recovery, increasing 
its semiconductor spend over 1991. 

• French comsiunications equipment manufac
turers will benefit from the early uptake of 
mobile telephones based on the GSM 
standard. 

• The moderate economic recovery will stabi
lize the transportation, consumer and indus
trial segments. 

Gemany 
The German semiconductor market sustained 
Europe again last year. It grew l)y 12.4 percent 
over 1990 to DM 5,602 mfilion, the highest 
growth of any regional market. However, the 
sales which drove this growth took place 
largely in the first six months of the year. 

Demand from the consumer segment had flat
tened by midyear and manufacturers saw 
inventories build, caused by consumer caution 
as the economy slowed. Prevailing economic 
conditions were reflected in decreased semicon
ductor spending by Bosch, VDO and other car 
components suppliers as the car market 
slowed. The EDP segment showed little 
growth, though this was due more to diffictd-
ties at Siemens Nixdorf Information Systems 
(SNI), which continued to make losses. The 
only segment to manage sustained growth 
was, agedn, commtinications. Siemens Telecom, 
Alcatel and others continued to place healthy 
semiconductor order through 1991 as they 
worked to fulfil government contracts aimed at 
rebuilding eastern Germany and other parts of 
Eastern Europe. 

The outlook for the semiconductor market in 
1992 is for a slow start to the year with 
growth re-established in the last six months. 
We forecast that the German market will grow 
by 8 percent over 1991, reaching DM 6,051 
irdltion. Key assumptions here are that: 

• The German economy wiU be sluggish 
through the first half of 1992. But as the US 
and other European economies recover, Ger
man exports will pick up, and Germany 
wiU manufacture itself out of recession by 
the fourth quarter of 1992. 

The economic scenario given above vrill be 
mirrored in semiconductor demand from the 
consumer, transportation and industrial 
segments. 

Demand from the EDP segment will show 
modest growth as SNI continues to 
restructure. 

The comm.imications segment will continue 
to show healthy growth as rebuilding of 
eastern Germany continues. 

A pickup in business and con
sumer confidence based on econ
omic recovery are critical for 
semiconductor market revival. 

Italy 
Like France, the Italian semiconductor marl^et 
declined for the second successive year last 
year. We estimate that the Italian market was 
worth L 1,347 billion, a decline of 4.6 percent 
on 1990. The EDP segment and specifically 
Olivetti are critical to the grovyrth of the Italian 
market; semiconductor constimption by both 
dedined again. The positive aspect of the EDP 
segment was the increase in prociuement from 
IBM and Hewlett-Packard. IBM makes main
frames, workstations and PC motherboards, 
and Hewlett-Packani makes laser printers, at 
various sites in Italy. 

The second-largest application segment in Italy 
is communications, where inventory problems 
affected demand ixom. the two leading semi
conductor users, Italtel and Telettra. Hsewhere, 
the consvuner, industrial and transportation 
segments slackened as the economic slowdown 
took hold. 

We forecast that the Italian market will grow 
by 7 percent in 1992 to L 1,441 billion. The 
critical assumption is that Olivetti's restructur
ing will go smoothly and swiftly, and that 
com.bined with the economic recovery indi
cated above, sales of computers vsriU pick up. 
Unlike, say, the United Kingdom where there 
is an increasing presence of foreign manu^c-
turing plants, particularly from the United 
States and Japan, making products that will be 
consumed throughout Europe, electronics 
manufacturers in Italy depend on their 
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products being consumed in Italy. Therefore, a 
pickup in business and consumer confidence 
based on economic recovery are critical for 
semiconductor market revival. 

(A detailed study of the Italian semiconductor 
market can be found in ESIS newsletter 
1991-19, "Market Update: Italy".) 

ne Nordic Market 
The Nordic market—comprising Sweden, Fin
land, Denmark and Norway in order of size— 
showed the steepest decline of aU the Euro
pean regional markets last year. Dataquest esti
mates that the Nordic market was worth 
SKr 3,809 million, a decline of 6.9 percent on 
1990. 

The Swedish market represents 50 percent of 
the region, and here recession in the Swedish 
economy affected demand from all segments. 
Ericsson, which is the single largest customer 
in the region, continued to move manufactur
ing out of the country, thus decreasing semi
conductor consumption. The company is 
strengthening production in Italy, Mexico and 
Australia. VVhile Ericsson's telephone exchange 
business was healthy, the transmission side 
was depressed, so the company's overall semi
conductor demand decreased, hi EDP, Nokia 
Data Systems closed its PC factory in the 
country last year as business was down; while 
in consiomer, demand from Electrolvix, which 
produces domestic appliances, was down as 
weU. 

The EDP segment was the key 
source of growth in 1991 in the 
UK/Eire market. 

The Fituiish economy experienced the full 
effect of the economic confusion created by the 
break up of the Soviet Union in 1991; 30 per
cent of Firmish exports used to go to Rvissia. 
The break-up of the USSR has resulted in this 
market virtiially disappearing for Finland, vdth 
inevitable consequences for tiie Finnish semi
conductor market, which is estimated to have 
declined by as much as 15 percent. 

The positive aspect of the Nordic market was 
Norway. Norway is an oil-producing economy; 

as the price of oil increased through the Gulf 
war, so the Norwegian economy strengthened. 
Thus, small though the country's semiconduc
tor market is, it increased by 5 or 6 percent 
over 1990. 

Following two years of dedine, we expect the 
Nordic market to show a modest recovery in 
1992. We forecast the market to grow by 
3 percent to SKr 3,923 million. Gradual econ
omic recovery in Sweden combined with the 
fimdamental strength of Ericsson are the key 
assvimptions behind this. 

United Kingdom and Ere 
Although the UK economy was firmly in 
recession last year, the UK/Eire semiconductor 
market managed to achieve respectable growth 
by comparison with some of its European 
coimterparts. We estimate that the market 
grew by 8.9 percent over 1990, reaching 
£1,665 million. With one or two possible 
exceptions the growth came about through 
increased purchases by US and Japanese fecto-
ries, which have been established in the region 
over recent years. In other words, market 
growth did not come about through increased 
purchases from UK or Irish companies; local 
companies whose primary market was the 
United Kingdom were impacted by the reces
sion. Distribution sales—a good indicator of 
local demand in a country—declined by 
12 percent in the United Kingdom last year. 

A review of the applications segments reveals 
that the EDP segment was the key soiiice of 
growth in 1991. Here Apple, Compaq and Sun 
in particular significantly increased local 
procurement last year. At a product level 
Compaq and Sun procured svibstantial quanti
ties of memory modules, which boosted the 
UK/Eire memory market. The consiuner seg
ment started the year well with demand from 
the Japanese TV producers holding up weU. 
However, the aforementioned slowdown in 
demand for consumer products in Germany 
resulted in a drop in order rates by midyear. 
The consvuner segment was also blighted by a 
slump in sales of satellite receivers. In the 
commiuiications segment, demand from GET 
was low, with the company continuing to 
reposition and align vvith its shareholder Sie
mens. The military segment declined, as did 
the industrial segment, reflecting prevailing 
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economic conditions; this was reflected in dis-
tributor sales. However, the transportation seg
ment grew from its small base despite the 
slump in new car sales; the increased presence 
of Japanese car manufacturers combined •with 
a revitalized Rover Group were the key con
tributory fectors. 

As the UK economy begins to recover, we see 
the UK/Eire semiconductor market leading the 
rest of Europe to higher growrth in 1992. We 
forecast that semiconductor consumption wiU 
grow by 12 percent in the region this year, 
giving a marIset worth £1,865 million. The crit-
leal assumptions behind this forecast are that: 

• Some degree of recovery will take place in 
the European PC marlset, sustaining the 
UK/Eire PC manufecturing base. Revenue 
growth also depends on an increased usage 
of DRAMs, and a shift to more powerful 
32-bit microprocessors. 

• Economic recovery does take place, and it 
results in at least flat demand from the 
industrial, consumer and communications 
segments. 

• The new Japanese equipment factories con-
tinue to increase local purchases of semi-
conductors. 

Rest of Europe 
Dataquest includes the foUovving covmtries in 
Rest of Europe, with market estimates for 
1990: 

• Switzerland, $265 million 

• Austria, $224 million 

• Spain, $197 million 

• Turkey, $143 nuUion 

• Greece, $36 million 

• Malta, $18 million 

• Portugal, $11 million 

In 1991, we estimate that semiconductor con
sumption in the combined countries which 
comprise Rest of Europe grew by 6.7 percent 
over 1990. Dataquest diooses to express Rest 
of Europe in the currency of the country 
whose market has grown fastest in the last 
five years, tiiat of Spain. Thus the region grew 
to Pta 97,247 million last year. Of the big four 

countries—Switzerland, Austria, Spain and 
Turkey—the Austrian and Turkish markets 
showed above-average growth; the Spanish 
market was flat; and the Swiss market 
declined. 

Austria has a strong base of consumer and 
communications equipment manufacturers. The 
coimtry is well placed to serve Eastern Europe 
as well as the markets in the West. Philips, 
Alcatel and Siemens have large factories in 
Austria and demand from Austria's export 
markets lead to sustained demand for these 
factories. Thus, the Austrian market grew well 
last year. 

In Switzerland, the unheard-of 
was happening in that banks 
were going bankrupt. 

Turkey has similarities with Austria in that its 
main electronics factories make consumer and 
communications equipment, and that its 
"neutral" position has enabled it to trade with 
both East and West. Turkey also benefits from 
a soLaice of low-cost labor, and to some extent 
it is a newly industrializing country, so there 
is a good donaestic market for basic electronics 
goods such as telephone handsets and TVs. 
Thus, again in 1991 the Turkish semiconductor 
market grew above average for the region. 

The Spanish semiconductor market experienced 
its second successive year of flat grovvth in 
1991. A slowing economy combined with 
difficulties in the communications segment, 
which represents approximately 40 percent of 
the Spanish market, have stalled the Spanish 
market. The country is looking to the Barce
lona Olympics and fhe Seville Expo '92 to 
revitalize the economy, and thus the semicon
ductor market. (A detailed analysis of the 
Spanish semiconductor market can be fovmd in 
ESIS newsletter 1991-20, "Market Update: 
Spain.") 

The Swiss semiconductor market was in 
diffiaflties in 1991 reflecting prevailing eco-
nomic conditions. The unheaid-of was happen-
ing in that banks were going bankrupt. TThis 
had a significant impact on the industrial and 
consvimer OEMs that characterize the Swiss 
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semiconductor markeL Ascom, like many, was 
forced to put its work force on a short work-
ing week. The net result was that the Svdss 
market declined by approximately 10 percent. 

The modest economic recovery will lead to a 
pickup in the Swiss and Spanish markets in 
1992. While we expect the Austrian semicon-
ductor market to slow compared with its 
growth in 1991, as consumer inventories are 
bvimed off, the Turkish market will sustain its 
grow^ . Thus, we forecast the Rest of Europe 
to grow by 10 percent overall in 1992, reach
ing a value of Pta 106,971 miUion. 

Dataquest Perspective 
As the European Community prepares to enact 
the single market at the end of 1992, it is 
interesting to review the various European semi-
conductor markets to look for indications of 
readiness for market harmonization. Clearly, the 
economic slowdown is taking its toU. But if the 
semiconductor market performance is any 
measure—and it should be as it reflects elec-
tronics production—^then Germany with its 
strong internal market and indigenovis manufac
turers is well set for 1993. Its current slowdown 
will be short-lived; it is poised to maniifacture 
and export its way back to growth. 

son and Bull making huge losses, and many 
smaller French electronics firms have gone bank
rupt. The government has shown its readiness to 
intervene, hat idtimately it can only guarantee 
business in France, and will find itself less able 
to protect its industry in the future. 

The Italian semiconductor market has proved to 
be the weakest of the big four European territo-
ries over the past two years. So much has 
depended on Olivetti. The government's Indus-
trial policy has done little to attract foreign elec-
tronics manufacturers, and so the semiconductor 
market can expect to see little benefit from har-
monization, post-1992. 

In conclusion, the big are liIsely to get bigger 
and take a larger share of the European market, 
while the small wiU be left with a reduced 
share, with or vnthout government help. 

By Jim Eastlake 

The big are likely to get bigger, 
and take a larger share of the 
European market in the future. 

The UK/Eire market had a tough time in 1990, 
the two cotmtries taldng the fuU brtmt of mem
ory price declines, but 1991 showed good recov
ery. However, unlike Germany the recovery has 
been driven by non-European elastomers. Its 
own electronics manufacturing base has felt the 
full impact of recession, and recoiled. It is Japa
nese and US electronics companies factories, 
positioned in the United Kingdom and Eire in 
readiness to supply Europe, Qiat have sustained 
the market. 

The French market has had a harder time of it 
over the past two years by comparison with 
Gennany and the United Kingdom. Its customer 
base is predominantly French, and the bigger 
companies tend to be state-owned. The economic 
slowdown has led to companies such as Thom-
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Company Analysis 

IBM Invests in Bull 
The battle to win the hand of Groupe Bull has 
finally been settled, with the French government 
deciding in favor of IBM, in preference to 
Hewlett-Packard. This agreement leaves only 
Olivetti without a rich patron to fund futtire 
development and technology. Siemens and Nix-
dorf have corribined to form SISII, ICL has 
Fujitsu for its wealthy sponsor, and Bull now 
has IBM. However, there are significant implica
tions for both France's semiconductor business 
as a resvdt of this agreement, and the balance of 
power for RISC suppliers because of IBM's suc
cess. This report looks at the IBM-BiiU agree
ment, and the implications of the agreement on 
the European semiconductor suppliers. 

The Agreement 

• IBM wiU take a stake in Btdl of roughly 
5.7 percent. The company is expected to pay 
$100 million for this share. 

• Biill wiU have access to the IBM RISC micro
processor, the Power architecture; currently 
Bull is a MIPS user. 

• Bull wiU join the IBM/Apple/Motorola design 
center cooperative, to develop RISC processors 
arotind the Power architecture. BviJl already 
uses Motorola's 68030 and 68040 as the core 
processor for some of its computers. 

• IBM gets access to the Zenith portable PC 
technology, an area where IBM is weak. 

• IBM will get Bull's smart cards. Currently 
Motorola is buying CP8 smart card processors 
from Bull. 

• IBM has an additional outlet for its Power 
architecture processors, displacing MIPS. 

Dataquest Perspective 
SGS-Thomson (SrO gains a major benefit from 
this agreement, as IBM has agreed to transfer its 
front-end technology to the company. This v^dll 
give ST state-of-the-art manvL^cturing tech
nology. However, it is of uncertain merit to ST, 
as the company is no laggard in advanced sili
con processing. The real benefit to ST is the col
laboration witii IBM over future process 
research. 

SGS-Thomson will also gain from an increase in 
IBM's semiconductor pxuichasing with the com
pany. IBM has stated it vviU increase its semicon
ductor spending with ST to $100 million, from 
$50 miUion. This shovdd help ST improve the 
utilization of its fabrication plants, although the 
increase only represents 3.5 percent of the com
pany's total worldwide semiconductor revenue. 
The company's plants are presentiy running 
below capacity, and any improvement in utiliza
tion can only contribute to profitability. A point 
which should be considered, though, is that IBM 
would probably have increased its spending 
with ST an3rway, as part of the inherent growth 
in the semiconductor market. IBM has also just 
approved the Transputer for use as the serial 
controller in its disk drives, and also given the 
exclvisive hcense to Inmos for the manufacture 
of XGA graphics controllers. However, IBM did 
not commit to bu5nng the controllers from 
Inmos. 

The most significant consequence of the agree
ment comes from Bull's defection from the MIPS 
camp, to tiie Power architecture. This can be 
considered another nail in the ACE consortium's 
coffin, as major members of the consortium 
withdraw from the initial agreement. BttU joins 
Compaq, another major defector from the con
sortium. MIPS Computer is the biggest potential 
loser in the RISC stakes, as it has fhe most to 
gain from the success of the ACE consortium. 

By Mike Glennon 
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In Future Issues 
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Pricing Analysis 

European Pricing Update 
European component prices have shown little 
change over the past month, with minor changes 
in lead times. 
By Byron Harding and Mike Glennon 

Market Analysis 

Page 1 

Stato of Uie Industry 
The WSTS book-to-bill ratio for December has 
risen above 1.0. This is due to the combination of 
an increase in booking coupled with a decrease in 
billing. The decline in actual billings is suspi
ciously large. The new European forecast model 
reinforces the above-expected booking and below-
expected billing, which has caused the book-to-bill 
ratio to rise above unity. The book-to-bill figure is 
not forecast by the model to rise above 1 until 
February. 
By Byron Harding and Mike Glennon Page 4 

European ASIC Market: the Growth of Standard 
Products 
The ASIC market is vmdergoing a change in 
emphasis, as companies that previously only sup
plied ASIC products begin to introduce a range of 
standard products, targeted at very specific market 
areas. This represents a significant ride for these 
companies, as they may not be fully avî are of the 
real cost of failure with standard products. 
By Mike Glennon Page 8 

New Fah Activity in Europe Slows 
The number of new fabrication facilities being con
structed in Europe over the past 18 months has 
fallen, and many of the projects already underway 
are progressing more slowly than was originally 
planned. 
By Jim Eastlake Page 12 

Pricing Analysis 

European Pricing Update 
In this first update for 1992, we provide preliau-
nary 1991 Exiropean supplier rankings for the 
product famines tracked below; Further details 
are available to dients of Dataquesf s Semicon
ductors Europe service. Table 1 shows European 
semiconductor l>ooking trends for orders of 
1,000,10,000 and 25,000 units or more. 

Standard Logic 
The standard logic market has shown no change 
over the Christmas period, with biisiness quiet 
as expected. Most of the volume contracts for 
1992 have been completed, so the volume price 
shotild show little decline over the next few 
weeks. The volume of business is poor, as the 
decline in PC business is not fuUy compensated 
for by the growth in telecoms business. 

Top Suppliers in 1991: In the European bipolar 
standard logic segment, the top five suppliers 
were unchanged from 1990. In order of rank, 
these were Texas Instruments, National Sennicon-
ductor. Philips Semiconductor, Motorola and 
SGS-Thomson. However, the only suppUer to 
grow its business in 1991 was Motorola. Many 
users are switching to MOS standaid logic. In 
the European MOS standard logic market, the 
top five suppliers were Philips, Motorola, AMD, 
National Semiconductor, and Harris. Harris has 
de-emphasized its stendard logic business, mov
ing from the previous year's third position to 
fifth position in 1991. 

Analog 
little change is taking place in the mono opera
tional amplifier arena in Europe. CODEC/filter 
combination telecom ICs continue to be in 
strong demand, although tliis sector is begitming 
to flatten out in the present economic diinate. 
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Top Suppliers in 1991: The top five suppliers to 
the European analog IC market in 1991, were 
Philips Semiconductor, SGS-Thomson, National 
Semiconductor, Siemens and Analog Devices. 
The only change in rank from 1990 was the 
movement of Analog Devices from seventh posi-
tion to fifth position, mainly because of its 
acquisition of Precision Monolithics Inc (PMI). 

Average contract hooking prices 
have dropped quite suddenly for 
4M DRAM, which has seen most 
action since December. 

Microcomponents 
There are significant declines in 386 and 486 
prices follovraig Intel's price cuts at the begin
ning of the year. However, it is the SX20, not 
recorded above, which is showing the greatest 
falls. The reductions are also for 486, but the 386 
is easily the greater volume, and is outselling 
the 486 by more than 10 to 1. 

Top Suppliers in 1991: The top five suppliers to 
the European MOS microcomponent IC market 
in 1991 were Intel, Motorola, NEC, Texas Instru-
ments and SGS-Thomson. Intel controls one-
third of the Evux»pean market for MOS 
microcomponents, which covers microprocessors, 
microcontrollers and microperipherals. It has a 
two-thirds share of the Exiropean microprocessor 
market. 

Memory 
DRAM 
The 256K DRAM market has seen some fur
ther price erosion in the first few weeks of 
1992. There is a wide variance in prices, some 
as low as $1.10 from non-Japanese sotuces. 
The PLCC option commands an average 
premium of 3 or 4 percent, but with no 
premium from some sources. The IM DRAM 
market has seen little action since the end of 
1991 with average contract booking even rising 
slightly. Premiums for the x4 configuration of 
70ns speed have generally disappeared now. 
There remains a 5 percent premium on the 
60ns speed option, but this is eroding. 

The 4M DRAM has seen the most action since 
the close of December, with average contract 
booking prices dropping quite suddenly. This 
is seen as the release of pressure from the 
fourth quarter of 1991, when the EC reference 
price is believed to have contributed to the 
European market becoming more expensive for 
4M than North America or Japan. The new 
4M reference price allows Japanese-
manuj^ctured parts to be booked at a new 
low level, although this will remain a price 
floor through the first quarter of 1992. The 
ratio between 4M and IM prices stands at 
about 4.0. 

Prices for the 16M DRAM have fallen, approx
imately in line vdth the 4M. The average con
tract booking price is in the region of $190 
now. The EC is believed to be providing 
company-specific reference prices for this part. 
Prices for the lMx9 DRAM SIMM have seen 
some downward movement. The nine-chip 
solution price has remained relatively flat, 
while the fhree-chip solution has seen signifi
cant erosion, in line with the comments on the 
standalone 4M DRAM price. 

The US DOC seems to be defin
ing flash memory as EPROM, for 
trade purposes, as does the EC. 

Top Suppliers in 1991: The top five suppliers 
to the European DRAM market in 1991 were 
Siemens, Samsung, Toshiba, Texas Instruments 
and NEC. The only sujypUer in the top five to 
grow its btisiness in 1991 was Samsung, 
allowing it to overtake Toshiba and move into 
second position. 

EPROM 
The IM UV EPROM market has seen rapid 
price erosion since December, with Evuopean 
and North American suppliers fighting for 
market share. Intel has limited its production 
of IM parts, and is completely jniUing out of 
the sub-lM market. 

The 2M market is seeing similar price erosion 
as suppliers try to get established. Japanese 
suppliers do not feature strongly in tiie Euro
pean market, and being bound by EPROM 
reference prices are not likely to be competing 
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I Table 1 
European Semiconductor Pricing—January 1992 
All Prices in US Dollars (including import duty where relevant) 

I 

Device Family 

Standard Logic 

Fast TTL 

Standard Logic 

Advanced CMOS 

Analog 

MicFocomponents 

Memory 
DRAM 

UV EPROM 

SRAM 

Product 

74F00 

74F74 

74F138 
7-^244 

74AC00 

74AC74 

74AC138 
74AC244 

741 Op. Amp. 

CODEC/FUter 1 

CODEC/Filter 2 

80386SX-16 

80386DX-25 

80286-16 
68020-16 

R3000-25 

256K-8 (256KX1) 

lM-8 (IMxl) 

lM-8 (256KX4) 
4M-8 (4Mxl) 

9M-8 (lMx9) 
lM-7 (IMxl) 

lM-6 (IMxl) 

4M-7 (4Mxl) 

4M-6 (4Mxl) 
16M-8 (4Mx4) 

lM-17 (128Kx8) 

2M-17 (256KX8) 

4M-17 (512KX8) 

64K-85 (8Kx8) 
256K-85 (32Kx8) 
lM-85 (128Kx8) 

Package 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

PDIP 

T092 
1 

2 

PQFP 

CPGA 

PLCC 
PQFP 

CPGA 

PDIP 

SOJ 

SOJ 

SOJ 

SIMM 

SOJ 

SOJ 

SOJ 

SOJ 

SOJ 

CDIP 

CDIP 

CDIP 

PDIF 
PDIP 

PDIP 

Mean IK 
Price 

0.12 

0.14 

0.18 

0.25 

a i 9 
0.24 

0.35 

0.43 

0.17 

2.90 

5.75 

56.00 

155.00 

13.00 

31.00 

150.00 

1.95 

4.15 

415 

16.40 

39.00 

4.15 

4.40 

16.56 

17.20 

203.00 

4.00 

8.20 

21.00 

2.25 

4.00 

14.60 

Mean lOK 
Price 

0.10 
0.13 

0.17 

0.24 

0.17 

0.22 

0.32 

0.41 

0.12 

2.65 

5.45 

54.00 

147.00 

11.50 

28.00 

140.00 

1.65 

3.90 

3.90 

15.70 

37.00 

3.90 

4.10 

15.86 

16.50 

195.00 

3.75 

7.50 

19.00 

1.95 

3.80 

13.30 

25K+ Contract 
Price 

0.09 

0.12 

0.16 

0.21 

0.15 

0.20 

0.26 

0.36 

0.11 

2.50 

5.00 

53.00 

144.00 

10.00 

26.00 

132.00 

1.60 

3.85 

3.85 

15.30 

36.00 

3.85 

4.00 

15.45 

16.10 

190.00 

3.45 

6.70 

17.00 

1.90 

3.55 

12.70 

Lead l i m e 
in Weeks 

4-6 
4-6 

4r-6 

4-6 

4r^ 

4-6 

4-6 

4r^ 

4-6 

6-10 

6-10 

6-7 

6-8 

4-6 

6-8 

4-10 

2-8 

2-6 

2-6 

2-8 

4-10 

2-8 

4r-10 

4rS 

6-10 

8-14 

2-6 

4r-8 

6-12 

4-10 

4r-8 

2-10 

I 
' Group 1: Commeicial temp, serial, PDIP, A/\i law 
' Group 2: Commercial temp, serial, PLCC, A / | i la-w, programmable 
Source: Dataquest (January 1992) 
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in sub-2M markets; however, they are found in |y|3r|(Ct AllSlVSiS 
the 4M EPROM market. It is interesting to ' 
note that tiie US Department of Commerce 
(DOC) appears to be following the line that 
the European Commission has taken in its 
definition of an EPROM for trade purposes: 
that flash memory based on an EPROM ceU 
structure is included in the definition. The 
DOC proposal is being hotly debated. 

Top Suppliers in 1991: The top five suppliers 
to the European MOS EPROM market in 1991 
were SGS-ITiomson, Intel, AMD, Texas Instru-
ments and Philips Semiconductor (that is. Big-
netics). Only AMD and Philips saw sales 
growth in 1991. 

SRAM 
Prices for the BKxB part have increased 
slightly, as the NMOS product is now nearing 
obsolescence. CMOS continues to be in 
demand for automotive and some telecoms 
applications. 

The 32Kx8 part has seen further price erosion, 
although it would seem that this part has hit 
rock-bottom now, with prices starting to rise 
again. There is a general switchover to 
manufacturing of 128Kx8 parts. The average 
booking price for the 128Kx8 part has seen 
most significant erosion. The ratio between IM 
and 256K pricing stands at about 3.6. 

Top Suppliers in 1991: The top five suppliers 
to the European MOS SRAM market in 1991 
were Hitachi, NEC, Toshiba, Matra-MHS, and 
Mitsubishi. Hitachi had the strongest growth 
in business, thereby overtaking NEC, which 
held first place in 1990. 

Current Exchange Rat^ 
1 US doUar = 

0.555 UK poimds 
1.585 deutsche marks 
5.384 French francs 
0.774 ECU 

By Byron Harding 
Mike Glennon 

State of the Industry 
The WSTS Flash three-month average European 
book-to-bill ratio for tihe month of December 
was 1.06, an increase over Noveml)er's revised 
ratio of 0.93, as shown in Figure 1. The increase 
was driven by two factors, namely a rise in 
bookings coupled with a decrease in billings. 
Average booldngs increased by 7.2 percent to 
$863.2 nnillion while average billings decreased 
by 6.3 percent to $814.3 million. 

European Forecast Model 
The Dataquest forecast model is based on the 
WSTS monthly billing and three-month average 
booking figures for Europe. The model calculates 
trends and seasonal variations, and uses these, 
together with monthly weighting factors, to fore
cast future billing and three-month average 
booking figures. These figures represent an 
"average" yeju: When the actual figures are 
compared with the forecast figvues, an early 
indication of whether the year will be above or 
below average can be seen. The graphs present 
25 months of data, to show the accuracy of the 
Dataquest model. The forecast and actual figures 
are compared, and the ratio is averaged over 12 
months to show underlying trends. 

The current three-month average booking model, 
shown in Figure 2, forecast $10,373 million for 
1991, compared with an actual booking of 
$10,010 million—an accuracy of 97 percent. The 
model forecasts $11,159 nwUion for 1992, a 
growth of 7.6 percent. The actual billing model, 
shown in Figure 3, forecast 1991 semiconductor 
revenue (using WSTS definitions) of $10,507, 
compared with an actual billing figure of 
$10,102 million—an accuracy of 96 percent. The 
billing model forecasts $11,433 million for 1992, 
a growth of 8.8 percent. 

The December Flash Rep>ort gives the latest bill
ing and three-month average booking figures, 
and these have been inclvided on the graphs. 
The booking model forecast a small growth in 
booIdng, but the actual three-month booking is 
higher than forecast. December is traditionadly a 
qtiiet month, being only three weeks' long, so 
the above-average booking growth should be 
viewed vrith suspicion. This figure is likely to be 
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Figure 1 
European Total Semiconductor Orders Booked and Sales Billed 
(Three-Month Average) 

Millions of US Dollars Ratio 
1.40 

Note: Last two months aie prelmunary. 
Source: WSTS, Dataquest (January 1992) 

restated; actual figures are currently running at 
about 95 percent of forecast, whereas tJiis figure 
is 98 percent of forecast. 

Due to currency fluctuations, 1991 
shows up as a better year in 
Europe in absolute terms than it 
was in US dollars. 

The biUing figure for December is well below 
forecast. Actual billings are running at about 
94 percent of forecast, whereas the December 
figure is 88 percent of forecasL The two 
extremes of lugh booking and low billing have 
given an exceptional and xuicharacteristic growth 
to the book-to-biU ratio. The ratio is not forecast 
to rise above xmity tmtil February, as seen in 
Figure 4, and this may still be the case if the 
December booking and billing figures are re-
stated, as they were for November. 

Dataquest Perspective 
Using WSTS Blue Book data for the months of 
January through November, and the WSTS Flash 
Report data for December as it stands, the total-
year billings in Europe for 1991 show a 5.2 per
cent growtii over 1990. As European currencies 
generally weakened against the US doUar in 
1991, this translates to a slightly stronger ECU 
growth of 7.9 percent. Compare this with a 
growth rate in 1990 of 73 percent in US dollars 
or, because Eiuopean currencies greatly strength-
ened against the US dollar in 1990, a 7.8 percent 
decline in ECUs. In stunmary, the local currency 
growth rate in 1991 is a substantial improve
ment over that of 1990. Yet in absolute terms, 
1991 was not such a great year. 

The WSTS quarterly billings profile of 1991 
shows that, as usual, there was a cycle of 
growth and dedine throughout the year. The 
first quarter saw sharp growth, driven by tele-
coms and PC manufacturers placing large con
tracts at the beginning of the year. This was 
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Figure 2 
Total Semiconductor Three-Month Average Bookings 

Revenue (Millions of Dollars) Accuracy 
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Note: Last two months are pieliminaiy. 
Soazoe: WSTS, Dataquest Oanuaiy 1992) 

Figure 3 
Total Semiconductor Actual Billings 
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Note: Last two months are pTeliminary. 
Source: WSTS, Dataquest (January 1992) 
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Figure 4 
Total Semiconductor Book-to-Bili 

Ratio Accuracy 

l90l 

Note: Last two months are preUminary. 
Souree: WSTS, Dataquest (January 1992) 
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partly due to a traditionally seasonal time of 
purchase, partly due to economic uncertainty as 
a result of the end of the Gulf war; and partly 
due to DRAM purchasing in anticipation of 
forthcoming increases in EC reference prices. 
Germany in particular was a strong ntarlicet, 
because of semiconductor purchasing in the tele-
corns and consumer segments. 

The second quarter saw a decline in biUings, as 
the first-quarter billings bonanza subsided. The 
initial optimism of equipment manufacturers fol
lowing the end of the Gulf war was replaced by 
worldwide economic pessimisoL Inventories 
began building up, and procurement went on an 
early summer holiday. In particular, the PC mar
ket slipped into decline. 

The billings decline continued into the third 
quarter, iintil some bookings from the first quar
ter started showing up as biUings in August. 
This billings growtti continued into September. 
However, the third quarter could not avoid 
being an overall dedine on the second quarter, 
leading to ftirtho: pesstinism in the indxistry. 

Fourth-quarter biUings started off poorly, and 
remained relatively flat through to Etecember, as 
a result of the sharp bookings dedine in the sec
ond and third quarters. This means 1991 ended 
with a whimiper in terms of bfllings. 

By Byron Harding 
Mike Glennon 
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European ASIC Maikeb the Growth of 
Standard Products 
LSI Logic and VLSI Technology are two of the 
leaders in the European ASIC market. These two 
companies have taken differing approaches to 
this market, with LSI Logic choosing gate arrays 
as the preferred implementation mettiod, while 
VLSI Technology has chosen to use cell-based 
ICs (CBICs). Both implementations have their 
benefits and drawbacks. 

The leadership positions these companies 
enjoyed in their respective products, though, has 
been steadily eroded in recent years, as more 
competitors entered the fast-growing ASIC mar-
ket This additional competition affected the 
companies' sales growth and profits. The two 
companies strengtiiened their business, while 
stiU retaining their ASIC roots, by developing 
products in each other's key areas. LSI Logic 
branched out into standard cells, while VLSI 
Technology developed gate array products. 
However, both companies reached a point where 
they realized they must diversify into standard 
products in order to sustain their high growth 
and boost profitability. This move offered the 
companies a greater chance of finding a niche in 

Table 2 
European ASIC and Microcomponent Revenue 
(Millions of Dollars) 

the standard product market, and exploiting it 
profitably. 

This article looks at the impact in Europe of the 
two companies' evolving strategies, and high
lights their case as an example for all specialist 
ASIC companies. 

LSI Logic 
LSI Logic has used gate arrays as the main 
implementation metihod for ASIC. The com
pany's total European revenue is shown in 
Table 2, and 81 percent of this was for gate 
array in 1991. Over the past four years the com
pany's gate array revenue has grown at nearly 
20 percent per year, but it has not been able to 
keep pace with the European gate array market 
growffi. LSI's market s h ^ has consequently 
declined over the period 1987 to 1990 (Table 3). 

However, the company has managed to grow its 
share of the Eturopean total ASIC market, on 
account of its CBIC products, and this has offiset 
the decline in gate array market share. Although 
this is not LSI Logic's primary product, 
representing only 17 percent of the company's 
European revenue, it has provided a boost for 
LSI's European ASIC revenue. 

Europe 

Total ASIC 
Gate Array 

CHIC 

Microcomponent 

LSI Logic 
Total ASIC 

Gate Array 

CBIC 

Microcomponent 

VLSI Technology 
Total ASIC 

Gate Array 

CBIC 

Microcomponent 

1987 

793 

261 

151 

805 

44 

40 

4 

0 

17 
2 

15 

3 

1988 

982 

358 

220 

1,212 

59 

52 

7 

O 

25 

3 
22 

5 

1989 

1,182 

407 

314 

1,469 

69 

58 

11 

6 

37 
8 

29 

17 

1990 

1,380 
487 

453 

1,836 

83 

69 

14 

2 

43 
12 

31 
28 

Source: Dataquest Qanuary 1992) 
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The company has also introduced a range of 
microcomponent products into Europe within 
the past two years, and the revenue for these 
products has added to the company's total reve-
nue. This is only a small contribution, though, 
representing only 2 percent of its total European 
revenue in 1990. 

The profile of LSI Logic's product revenue is 
therefore heavily biased towards gate arrays, 
and Figure 5 shows the share each product cate
gory has of the company's total revenue. 
Although the share taken by CBIC has grovm 
over the past four years, gate array is still over 

Tables 
European ASIC and Microcomponent Market Share 
(Percent) 

1987 1988 1989 1990 

LSI Logic 

Total ASIC 

Gate Array 

CBIC 

Microcomponent* 

VLSI Technology 

Total ASIC 

Gate Array 

CBIC 

Microcomponent* 

5.5% 

153% 

2.6% 

0.0% 

2.1% 

0.8% 

9.9% 

0.4% 

6.0% 

14.5% 

3.2% 

00% 

2.5% 

0.8% 

100% 

0.4% 

5.8% 

14.3% 

3.5% 

0.4% 

3 .1% 

20% 

9.2% 

1.2% 

60% 

14.2% 

3.1% 

0.1% 

3.6% 

2.5% 

6.8% 

1.5% 

* LSI Logic's microcainponent revenue is mainly RISC microprocessoTS. 
VLSI Technology's microcomponent revenue is mainly PC chip sets. 
Source: Dataquest (January 1992) 

Figure 5 
LSI Logic Product Share of Total European Revenue 

100% 
Percent 

75% -

50% 

25% 

0% 

•'''^'•'•iS-4 

r^^ 

1987 1088 1989 1990 

Source: Dataquest (January 1992) 
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75 percent of the European revenue for the 
company. 

LSI Logic's European revenue has grown above 
average, but most of the companj^'s worldwide 
revenue comes from other regions. Its European 
revenue in 1990 was only 14 percent of the com
pany's worldwide revenue, whereas its North 
American revenue was nearly 71 percent. As the 
North American market is sixongly influenced 
by data processing applications, this large share 
has a significant influence on the tj^pe of 
products developed by the company. 

VLSI Technology 
VLSI Technology has chosen cell-based ICs as 
the preferred implementation method for its 
ASIC products. The company's European reve
nue is shown in Table 2, and in 1990 CBIC 
represented 44 percent of the companj^s total 
revenue. However, the company has lost share 
of the European CBIC marlcet, despite having an 
annual growth of 27 percent for its CBIC reve
nue over the period 1987 to 1990. The European 
CBIC marlcet over the same period grew at over 
44 percent 

Similarly to LSI Logic, VLSI has also increased 
its share of the Eiuopean ASIC market, due to 

Figure 6 
VLSI Technology Product Share of Total European Revenue 

well-above-average growth for its gate array 
revenue. This has provided sufficient support to 
give above-average growth to the company's 
European ASIC revenue. 

The company has also chosen to implement 
standard products, and has focused on PC chip 
sets as the key product area. VLSI's biggest reve
nue gains come front this area, as can be seen 
from Table 2. These products have built on the 
company's CBIC expertise, using CBIC tech
nology to implement the functions efficiently. .As 
a resiilt of the standard product revenue, VLSI 
has a more balanced revenue portfolio (Figxire 
6). The company's European CBIC revenue, 
previously its mainstay with more than 75 per
cent of the total revenue in 1987, has declined to 
less than 50 percent of the total by 1990. 

VLSI Technology is also a US-based company, 
and its European revenue was 22 percent of its 
worldwide revenue in 1990. Again, the heavy 
influence of data processing applications in its 
domestic marlcet affects the type of products it 
makes. The company is devdoping more 
telecoms-oriented devices, though, and these 
may be more suited to the European market. 

100% 

75% 

50% 

Percent 

25% 

1987 1988 1989 1990 

Source: Dataquest (January 1992) 
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Dataquest Perspective 
The two companies have chosen different prod
uct strategies for the ASIC market. LSI Logic has 
focused on gate array products, and VLSI Tech-
nology on OBICs. In Europe the gate array mar
ket has been bigger than tiie CBIC market for 
some time, so the growth potential for LSI Logic 
has been greater. However, the CBIC market in 
Eimjpe is now growing at a faster rate, and 
Dataquest forecasts this market to overtake the 
ETiropean gate array market in revenue in 1991. 

This should be good news for VLSI Technology, 
but it isn't. The growth in Europe for the CBIC 
market is from Ihe increase in the use of mixed 
signal CBICs. Cell-based designs are used where 
it is not possible to use a gate array to imple-
ment the reqvured function effectively. The 
improvements in design tools are allowing 
CBICs to nnix analog and digital cells together, 
and give the required performance for the sys
tem. VLSI Technology is weak in mixed signal 
ASICs, and its design toob are not focused 
towards mixed signal design. The major area of 
growth for the company in the European ASIC 
market is therefore limited. This is apparent 
from its declining share of Evuope's QBIC mar
ket (Table 3). 

The European ASIC market offers limited 
growth to the two companies, because of then-
large market share. But both companies have 
introduced standaid products, and by enteiing 
new areas such as the standard product market, 
they will increase their growth potential. In 
addition, the ASIC market is very competitive, 
with many suppUeis. As the standard product 
market is larger, there is a greater chance of 
finding a niche in this market and exploiting it. 
VLSI Technology has succeeded here more than 
LSI Logic, p a r ^ because it developed standard 
prodxicts earlier. VLSI also entered this market at 
a period of high growth in the industry. 

The risks associated with standard products are 
much greater. The responsibility for the correct 
functioning of the design lies with the 
supplier—^unlike ASIC, where the responsibility 
lies with the customer. Thus, the suppliers have 
to go through product engineering for these 
products, which is an expensive and time-
consuming task. Typical product engineering 
costs can easily reach $500,000, and the process 
can take six months to a year. For some 
products the lifetime can be as short as 18 

months, and thus there is a much bigger risk 
associated with making a mistake in develop
ment. In addition. The expertise for the product 
applications often does not exist inside an ASIC 
company, so this expertise may have to be 
brought into the company. 

These issues are all new to ASIC-only suppliers. 
The broad-hne semiconductor connpanies, which 
have other semiconductor products as well as 
ASIC, understand the costs and risks associated 
with standard product development. These com
panies tend to use ASICs to complement their 
standard products, and vice versa. They are weU 
placed to take advantage of the change of 
emphasis in product requirements. The broad-
line suppliers also have a wider expertise in 
chip design, using internally developed cell 
libraries with greater performance and smaller 
size as part of their standard product design. 
The ASIC suppliers are more likely to use their 
cammeidially available cell libraries for product 
design. These libraries have compromised per
formance and size to provide a "bullet-proof" 
library for any customer to use. 

The move into standard products by ASIC sup
pliers is overcoming potential growth limitations 
apparent in the ASIC marlcet. These companies 
are using some of their appUcations exp^tise as 
a way of entering the standard product market, 
with ASIC-based products. The strategies of LSI 
Logic and VLSI Technology have differed in the 
past, but both companies are now adopting a 
similar one to ensxue tiieir fobrication plants run 
at full capacity. But, these companies are moving 
into new markets, with new products, and this 
is always a risky approach to take. There are 
already suppliers in these markets who have 
greater expertise, and may pose a significant 
threat to flie two ASIC suppUers. 

By Mike Glennon 
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Mew Fab Activity in Europe Slows 
The number of new febrication :^cilities (fabs) 
being constructed in Europe over the past 18 
months has fallen, and many of the projects 
already under way are progressing more slowly 
than was originally planned. Only three new fob 
projects were started in 1991, and it is unlikely 
that any new projects will be started in 1992. 
Adverse economic conditions, combined with 
restructuring in the computer industry, have led 
to excess semiconductor manufacturing capacity 
worldwide, partioilarly for DRAM. Thus, 
reduced fab activity in Europe is a reflection of 
the scene worldwide. 

Background 
The late 1980s in Europe saw a boom in the 
construction of new semiconductor fabrication 

Table 4 
New Fabrication Facilities In Europe 

facilities. In 1987, Dataquest recorded 102 fabs in 
Europe; by 1990 the nuumber had increased to 
124, an increase of more than 20 percent over 
1987. The single most important factor causing 
semiconductor companies to consider investment 
in Europe was their customers' needs. Electronic 
equipment companies were strengthening their 
operations in Europe in preparation to talce 
advantage of a post-1992, unified European n^ar-
ket. They were applying pressure to their foreign 
semiconductor suppliers to come to Europe to 
provide them with locally designed and 
manu&ctured products. 

Survey Results 
In December last year Dataquest conducted a 
survey of semiconductor companies in order to 
analyse new fab activity in Europe. The results 
are displayed in Table 4. During 1991 four new 

Company Location Capability* Status 

ABB-Hafo 

Fujitsu 

Jarfella, Sweden ASICs; CMOS/SOS; 1.0 nm; 4-mch In production 

Newton Aycliffe, 4M DRAM; CMOS; 0.8 ymx; 6-inch In production 
England 

Hitachi Landshut, Gennany 4M DRAM; CMOS; 0.5 nin; 8-inch Installing equipment, 
production 2H92 

IBM/Siemens Corbeilles, France 16M DRAM; CMOS; O.5 jun; 8-inch Qualifying line, production 2Q92 

Intel Lebdip, Ehiblin, Ireland 32-bit MFUs; CMOS; 0.6 \im; 8-inch Under construction, 
production 1993 

Mietec Oudenaaide, Belgium ASICs; BiCMOS; 0.8 fun; 6-inch Foundations laid, production 
1993 

Mitsubishi .Aachen, Germany Memory; CMOS; 0.5 |im; 8-inch Under construction, 
production end 1993 

NEC Livingston, Scotland 

SGS-Thomson/ Grenoble, France 
CNET 

4M DRAM; CMOS; 0.7 ^m; 6-inch Extension to existing fob, in 
production 

Digital CMOS; 0.8 jun; 8-inch 
A / D CMOS; 0.8 |ajn; 8-inch 

A / D BiCMOS; 0.8 [im; 8-inch 

R&D fadHty, under construction, 
production 1992 

Texas Instruments Avezzano, Italy 4M DRAM; CMOS; 0.8 jun; 6-inch Phase 1 completed, 
production 1Q92 

* Product; technology; miiumum feature size; wafer size 
Source: Dataquest (January 1992) 
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fabs entered production: ABB-Hafo's ASIC feb in 
Sweden; Fujitsu's 4M DRAM fob in England; 
ISJEC's new 4M DRAM module at its fectory in 
Scotland; and Texas Instruments' 4M DRAM fac-
tory in Italy. The survey revealed that only three 
new projects started last year. These were the 
joint IBM/Siemens 16M DRAM venture in 
France, Mietec's ASIC facility in Belgium, and 
the SGS-Thomson/CNEr R&D fab in France. 
The other three projects—those of Hitachi, Intel 
and Mitsubishi—^were started between 1989 and 
1990 and have since been delayed as the compa
nies considered the products they planned to 
make. In Hitachi's and Mitsubisld's cases this 
change was brought about by dela)^ in the mar-
ket uptake of 4M DRAMs. Intel's deliberations 
restilted in a decision to pull forward plans to 
buUd its most advanced processors in Europe on 
8-inch wafers, rather than 6-inch. 

The most important point to arise from the sur
vey is that Dataquest was tmable to identify any 
new projects in tiie offing for 1992. The new fab 
activity listed in Table 4 is all that will take 
place in 1992. This is reflected by the fact that in 
1989 Dataquest was providing consultancy and 
advice to some 16 semiconductor companies on 
locating fabs in Europe. Today, this has 

decreased to less than a handfuL This dearth of 
activity is not confined to Europe; it is indicative 
of a worldwide slowdown in capital investment 
by the semiconductor indiistry. The cause lies in 
the worldwide economic slowdown, combined 
with changes in the structure of the computer 
indiistry. Most new feb activity worldwide and 
in Evurope over the past three years has been 
aimed at DRAMs—6 of the 10 fabs listed in 
Table 4 are DRAM facilities. Cutbacks in com
puter manufacture at a time when the semicon
ductor industry was gearing up for the 4M 
DRAM has restdted in overcapacity. It is impor
tant to note here that overcapacity does not exist 
in Etirope. The region is a substantial net 
importer of senniconductors, including DRAMs. 
Indeed, we estimate that the trade deficit in 
DRAMs would stiU exist even if all the new 
DRAM plants, listed in the table, were to 
increase production to fuU capacity as quickly as 
possible. 

The implied slowdown in the level of capital 
expenditure in Europe indicated by this Euro
pean fab survey is compared with the world
wide situation in Table 5. Forecast capital expen
diture for Europe is expected to grow in 1992, 
though only by 3 percent. The activity listed in 

Tables 
Worldwide Semiconductor Capital Spending Forecast 
(Millions of Dollars) 

North America 

Percent Change 

lapan 
Percent Change 

Europe 

Percent Change 

Asia/Padfic-ROW 

Percent Change 

Total 

Percent Change 

1990 

4,088 

6% 

5,425 

-1% 

1,512 

25% 

1,495 

-22% 

12,519 

0% 

1991 

4,097 

0% 

6,382 

18% 

1,631 

8% 

2,084 

39% 

14,194 

13% 

1992 

3,821 

-7% 

5,828 

-9% 

1,688 

3% 

2,543 

22% 

13,879 

-2% 

1993 

4,352 

14% 

6,586 

13% 

1,984 

18% 

2,825 

11% 

15,747 

13% 

1994 

4787 

10% 

7,442 

13% 

2322 

17% 

3,248 

15% 

17,799 

13% 

1995 

5,217 

9% 

7,744 

-22% 

2,554 

10% 

3,573 

10% 

19,090 

7% 

CAGR (%) 
1990-1995 

5% 

7% 

11% 

19% 

9% 

SoiiTce: Dataquest Qanuaiy 1992) 
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Table 4 will support that growth. This is to be 
compared with a decline in the level of capital 
investment in Japan and North America, which 
will result in an overall drop in worldwide capi
tal investment. 

Dataquest Perspective 
New fab activity in Europe has decreased con
siderably over flie past 18 months. However, the 
activity level has not been affected by prevailing 
market conditions as much as it has in Japan 
and North America. Indeed, Dataquest notes 
that in the cutbacks in fab investment 
aimounced by Japanese and North American 
companies recentiiy, the tendency has been to 
spare European projects and make the cuts else
where. There is still a recognition of tiie strategic 
importance of investment in Europe. With the 
increase in the customer base in Europe, semi
conductor manufacturers m.vist be prepared to 
provide the local support required. 

By Jim Easthke 

In Future Issues 

As well as our regular features, "European 
Pricing Update" and "State of the Industry," 
watch out for these articles in forthcoming 
issues of Dataquest Perspective: 

m European Procurement Survey 

• Company R&D and expenditure analysis 

• Cotmtiy market forecast 

• Semiconductor tariffs 

i 

i 

i 
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INTRODUCTION 

Dataquest has completed its preliminary 
estimates of calendar year 1991 European semicon
ductor market shares. The highhghts of the year 
are: 

• European-owned and North American-owned 
companies have performed below the maiicet 
average, therefore losing share in the European 
market. Japanese-owned and Asia/Pacific-owned 
companies have gained share. This is a complete 
reversal of the trends seen in 1990, and demon
strates the transience of fortune in the semicon
ductor markeL 

• Intel has achieved the largest growth of the top 
10 vendors in Europe, with a 22 percent increase 
in semiconductor sales in 1991 over 1990. This 
has enabled Intel to leapfrog SOS-Thomson and 
Siemens in the IC rankings, to become the 
second-largest IC supplier after Philips. This 
growth has been driven mainly by its successful 
microprocessor business. 

• The European semiconductor market has 
increased from $10,661 million in 1990 to 
$11,366 million in 1991, resulting in a 6.6 per
cent growth. However, the strengthening of 
European currencies against the US dollar in 
1991 means that the annual growth measured in 
European Currency Units (ECUs) is 10.3 per
cent. This is an improvement on 1990, wliich 
saw an ECU decline of 6.2 percent over 1989. 
The major growth sectors have been MOS 
microcomponent and logic ICs. The impressive 
growth of these product markets has far out
weighed the weakness of the markets for bipolar 
ICs, analog ICs, and discretes. 

The five largest European-owned companies aU 
slipped down in the worldwide 1991 rankings. 
The Strengths and weaknesses of suppliers by 
base region are discussed in this newsletter 

T O P 10 SEMICONDUCTOR VENDORS 

Dataquest's preliminary estimates reveal that 
the top 10 semiconductor suppliers in Europe in 
1991 were the same as in 1990. However, as 
Table 1 shows (at the end of the newsletter), Intel 
gained one position at the expense of Texas Instru
ments (TI) through exceptional growth in its micro
processor business. 

Philips remains the leading semiconductor 
supplier in Europe with sales of $1,172 miliion. 
This represented a sales growth of 1.5 percent over 
1990 which, as the European market grew by 
6.8 percent, means Philips lost market share. The 
major categories making up the company's product 
range were analog ICs representing 34 percent of 
its total sales, discretes representing 29 percent, and 
MOS microcomponents representing 10 percent. 
This product mix has evolved in order to support 
Sales to consumer applications, which comprised 
53 percent of Philips' sales in 1991. As the con
sumer segment was flat, inevitably Philips' semi
conductor Sales were flat, but 1991 should be 
viewed as a year of consolidation for Philips fol
lowing its excellent performance in 1990. 

Siemens retained second place in the 
European market rankings with sales of 
$958 million—a decline of 0.6 percent over 1990. 
MOS memory, specifically DRAM, represented 
23 percent of Siemens' total sales, and was the 
company's largest product line. Here its sales 
declined by 8 percent due to weak demand from 
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computer manufacturers. Like Philips, Siemens' 
sales were also affected by a flat consumer seg
ment. Sales to consumer applications represented 
18 percent of Siemens' business in Europe; the 
slowdown affected its analog and discretes sales. 

SGS-Thomson's European sales declined by 
2.3 percent in 1991 to $887 miUion. Analog and 
discrete products represent 64 percent of the com
pany's European sales, so with flat industrial and 
consumer application markets, inevitably SGS-
Thomson's overall sales were flat. 

Motorola retained fourth place in Europe in 
1991 despite a sales growth of only 0.7 percent, 
with estimated sales of $770 miUion. A decline of 
5.3 percent in the company's discretes revenue, 
which represented 26 percent of its total European 
business, was offset by an 8.6 percent growth in 
microcomponent sales, accounting for 33 percent 
of total sales. Motorola's star product last year was 
SRAM. Preliminary estimates suggest that strong 
SRAM sales helped offset a substantial decline in 
the company's DRAM sales, so stabilizing its MOS 
memory business. 

Intel grew its European business by 22 per
cent in 1991, reaching $760 miUion. This outstand
ing performance enabled the company to displace 
Texas Instruments from fifth place in the European 
ranking. As indicated in the section on product 
trends, a substantial increase in the average seUing 
price (ASP) of microprocessors used in PCs aided 
Intel's growth. Microprocessors represented 53 per
cent of the Company's European sales in 1991, and 
grew by 38 percent over 1990. This offset an 
8 percent decline in its MOS memory revenue, 
caused by a substantial drop in EPROM sales, 
though it is important to note that the company's 
flash memory business grew very weU. If Intel can 
achieve 22 percent sales growth when PC pro
duction is flat, it has the potential to achieve far 
higher growth when the PC market recovers. 

Texas Instruments was displaced by one 
place to sixth in the European ranking last year, 
with estimated sales totalling $629 miUion, a 
decline of one percent on 1990. The weak MOS 
memory market affected the company, as sales of 
DRAMs and EPROMs accounted for 27 percent of 
its European revenue. Its other business lines in 
MOS microcomponents, ASICs, analog ICs and 
discretes aU grew weU. ExceUent sales growth in 
single-chip digital sigual processor (DSP) business, 
and in its graphics chip business, are particularly 
worthy of note. 

NEC did a commendable job in 1991 by 
growing its European business by 8 percent to 

$452 miUion. This was nearly two percentage 
points above the European market average growth 
rate—commendable because 41 percent of the 
company's European business is in DRAMs and 
SRAMs. A sliglit gain in MOS memory market 
share was, no doubt, due in part to the company's 
ability to manufacture DRAMs in Europe. The 
other key product area was microcomponents, 
which represented 37 percent of European sales; 
here success in NEC's microcontroller products 
drove business. The company also grew its bipolar 
logic and MOS ASIC businesses well above the 
European average. 

Toshiba's European sales grew by 4 percent 
in 1991, to $509 miUion. Sales of DRAMs and 
SRAMs account for 44 percent of the company's 
European sales, so a flat memory market had a big 
impact on its overall business. In fact, the 
Company's MOS memory sales declined by 7 p)er-
cent in 1991. Counterbalancing this decline, the 
company grew its MOS microcomponent and dis
cretes businesses. Microcomponents (mainly 
MCUs), which represented 12 percent of European 
Sales, grew by 13 percent over 1991, while dis
cretes, representing 13 percent of European sales, 
increased by 18 percent on the previous year. 

National Semiconductor retained ninth place 
in the European ranking with flat sales of 
$408 million. The company's biggest business in 
Europe was analog ICs, accounting for 48 percent 
of its total European sales last year. While National 
grew analog sales above the market average, its 
overaU performance was impacted by a 19 percent 
decline in bipolar logic, and a 15 percent decline in 
MOS memory (mainly EPROM) sales, which 
together accounted for 21 percent of European 
revenue, and thus pinned the company's growth 
back. 

After sharing tenth place in the European 
ranking with AMD last year, Hitachi established a 
clear place among Europe's top 10 vendors in 
1991. A 17 percent growth in sales boosted nsve-
nue to $318 miUion for the year. This was a 
particulary impressive performance bearing in mind 
that 58 percent of its European sales came from 
MOS memory. Hitachi grew its DRAM and SRAM 
sales by 20 percent over 1990, weU above market 
average, and also grew its other major business 
area, MOS microcomponents (mainly MCU), rep
resenting 28 percent of European sales, by 
13 percent. 
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T O P 20 HIGH-AND-LOW GROWTH 
COMPANIES 

Aside from the top 10 companies in Europe 
whose performances are analysed above, there 
were some company performances particularly 
worthy of note among other leading suppliers to the 
market. Figure 1 ranks the top 20 vendors to the 
European semiconductor market by growth rate. 
From this it can be seen that Oki, Samsung, Mit
subishi and Analog Devices increased their share of 
the European market quite considerably. 

Oki achieved the highest growth among 
Europe's top 20 in 1991, increasing sales by 
82.5 percent. While some of this growth was 
organic, inclusion of sales channels that were pre
viously not recorded led to the very large growth 
figure. This factor aside, the company's MOS 
memory business did benefit from the fact that it 
had local assembly and testing in Europe. 

Samsung achieved second-highest growth of 
Europe's top 20 vendors last year. The company's 
enormous corporate capability was brought to bear 
in Europe, and the company established itself on 
the preferred vendor list of many major customers. 

Mitsubishi's 33 percent growth in sales was 
achieved through focusing on major accounts. The 
company grew its MOS memory business through 
increased penetration of computer manufacturers, 
particularly in the area of workstations. However, 

Mitsubishi's discretes business declined due to 
weakness in the UK satellite receiver businesss. 

Analog Devices declined one position in the 
ranking last year, to nineteenth place, despite grow
ing its revenue by 32 percent. However, much of 
this growth was attributable to the inclusion of 
Precision Monolithics Inc. (PMI) revenue in the 
total Analog Devices number for the first time. 
PMI's European sales in 1990 were $29 mUUon. 

The other company outside the European top 
10 to achieve above-average growth was 
Advanced Micro Devices (AMD), which grew its 
European business by 12.5 percent. Microproces
sors, CMOS PLDs and analog telecoms ICs were 
the key to this performance. Growth in 
microprocessors came atwut through the release 
last year of AMD's line of Intel-compatible 32-bit 
microprocessors. The rise in CMOS PLDs was in 
line with the exceptional market growth that this 
product category experienced last year. It helped 
sustain AMD's dominance of the PLD market. 
AMD's considerable growth in telecom ICs was 
indicative of the strength of the European telecoms 
market last year. 

Companies which returned a below-average 
growth among Europe's top 20 last year included 
Fujitsu (-15.5 percent), Harris (-9.6 percent) and 
GEC Plessey Semiconductors (GPS) (1.8 per
cent). Fujitsu's European business was particularly 

FIGURE 1 

Top 20 Semiconductor Suppliers, European Growth Rates 1990-1991 
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affected by the weak MOS memory market last 
year. However, its opening of a new European 
DRAM fabrication facility in November 1991 wiU 
do much to grow its market share in the future. 

Harris Semiconductor's decline was assisted 
by weak market conditions in the market for dis
cretes and analog ICs. GPS' lack-lustre year reflec
ted the fact that it lost share in the telecoms 
segment in Europe. Its main customer in telecoms 
was GEC Plessey Telecommunications, which is 
currentiy going through a degree of restructuring 
that affected order rates. Also, the company's 
products are designed into applications that are still 
a couple of years away from volume production, so 
1991 proved to be a slow year for it 

EUROPEAN PRODUCT TRENDS 

The European semiconductor market grew by 
6.6 percent in 1991, when measured in US dollars. 
This is a slowdown from the previous year, which 
saw a 9.3 percent growth in dollars, as shown in 
Table 2. However, the exchange rate between the 
dollar and the ECU has fluctuated over the past few 
years. In 1990, the ECU strengthened against the 
dollar, while in 1991 it lost some ground. The net 
effect has been that local currency growth of the 
European semiconductor market measured in ECUs 

has followed a quite different path. Table 3 shows 
that in 199L the market grew by 10.3 percent in 
ECUs, which was a substantial improvement over 
the decline of 6.2 percent seen in 1990. This high
lights the importance of looking at the European 
market in its own currencies in order to see the real 
trends, undistorted by fluctuating international 
exchange rates. Figure 2 provides a graphical rep
resentation of dollar and ECU growth rates. 

High-Growth Products 
Dataquest preliminary estimates reveal that 

the product categories that achieved above-average 
growth in 1991 compared with 1990 were MOS 
logic, growing 20 percent in dollars, optoelectronic 
semiconductors, growing by 16 percent, and MOS 
microcomponents, growing by 13 percent. 

In MOS logic, strong growth in the MOS 
ASIC category fuelled the market. MOS ASIC now 
accounts for approximately 65 percent of MOS 
logic. Demand for cell-based ASICs was particu
larly strong, due to healthy demand from European 
telecoms equipment manufacturers. However, the 
product category that exhibited the biggest growth 
rate in 1991 was again MOS programmable logic, 
though from a small base. 

FIGURE 2 

Preliminary European Semiconductor, Market Growth by Product Sector, 1990-1991 
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The high growth in MOS microcomponents 
came from a big increase in microprocessor 
revenue. Here the key application was the personal 
computer (PC). The strong growth in micropro
cessor revenue was due mainly to a large increase 
in the ASP, rather than an increase in unit ship
ments. The number of PCs produced in Europe in 
1991 showed little increase on 1990, but the PCs 
produced incorporated more powerful processors, 
which were more expensive; therefore micropro
cessor revenue increased. Microcontroller (MCU) 
sales also grew well in 1991. Here, healthy demand 
from TV and VCR manufacturers at the beginning 
Of the year, combined with a significant product 
mix change from 4-bit MCUs to 8-bit MCUs, and 
from 8-bit MCUs to 16-bit MCUs, increased reve
nue considerably. 

In the optoelectronic semiconductor market 
the product categories that exhibited good growth 
were LED lamps/displays, optocouplers and laser 
diodes. However, this high growth was due in part 
to our former underestimation of the size of Sie
mens' optoelectronics business. This aside, there 
was strong demand from European telecoms manu
facturers for optocouplers and fiber-optic compon
ents through the year. 

Low-Growth Products 

Our preliminary estimates show that the prod
uct categories exhibiting below-average growth in 
1991 were MOS memory, which grew by 6.2 per
cent in dollars over 1990; analog ICs, which grew 
by 2.8 percent; discretes, which declined by 
0.3 percent; and the bipolar digital category, which 
declined by 13.0 percent. 

The MOS memory market showed littie 
recovery this year, following its significant decline 
in 1990. DRAM sales grew slightly above the 
average for MOS memory. A low growth in 
DRAM bits consumed, caused by a flat PC market, 
was offset by an increase in the overall DRAM 
ASP, as 4M DRAM shipments increased as a per
centage of the total DRAM market. Also, the Euro
pean Commission's DRAM reference price agree
ment with Japanese manufacturers helped to 
prevent excessive price erosion in IM and 4M 
DRAMs. Elsewhere in MOS memory, the SRAM 
market was flat due to massive price erosion in the 
slow SRAM category, and the EPROM market 
declined as ASPs dropped through increased price 
competition. 

Low growth in analog components reflected 
the weak conditions in the industrial and consumer 
application markets in 1991. As the economic 
slowdown spread from the United Kingdom and 
Sweden to France, Italy and the rest of Europe, 
demand from industrial applications, characterized 
by sales through distribution, slowed. ALso the 
economic malaise impacted consumer spending and 
affected sales of products such as TVs, VCRs and 
domestic appliances. Therefore, sales of analog ICs 
were affected. 

The same scenario applies to discretes. Sales 
of transistors and diodes were weak, illustrated by 
book-to-biU ratios ljelow unity for the second half 
of 1991. 

The weakest product area in Europe last year 
was bipolar digital ICs. The continued decline both 
in bipolar memories and logic devices is indicative 
of the continued shift to CMOS and BiCMOS 
technologies, which are quickly replacing bipolar 
solutions. 

PRODUCT RANKINGS 

Company Strength in specific product areas 
Can be seen by reviewing the preliminary market 
share rankings for the main product categories. 
Tables 4 to 12 give these product rankings. 

In the integrated circuit market (Table 4), 
Philips retains first place despite growing revenue 
by only L6 percent, which is six percentage points 
below the average for ICs. The impact of Intel's 
high growth in microprocessor is highlighted; it 
displaced b)Oth SGS-Thomson and Siemens, climb
ing to second place. Elsewhere in the table, the 
poor performance of the MOS memory market can 
be seen in the low growths of companies such as 
Siemens, TL NEC and Toshiba. 

The demise of bipolar teclinology can be seen 
clearly in Table 5. Texas Instruments continues to 
dominate the category with its commanding pres
ence in Standard TTL logic, and like its competi
tors, saw revenue fall for yet another year. The 
positive aspect here is that bipolar logic is tiecom-
ing a very profitable business as competition 
diminishes. Note that NEC's growth of 7.7 percent 
is an anomaly, as we have previously underesti
mated the size of the company's European bipolar 
gate array sales. 

In the MOS digital market, Table 6 shows 
that Intel stretched its commanding lead, again 
through growth in microprocessors and other 
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microcomponents, while DRAM and SRAM ven
dors tended to show lower growth. The notable 
exception was Samsung, which consolidated its 
place in the top 10 with a 37.5 percent sales 
growth. 

The reason behind Samsung's success can be 
seen in Table 7. The company grew its MOS 
memory business by 34.2 percent, enabling it to 
displace Siemens and Toshiba from their joint 
number-one position in Europe. This performance 
was achieved through a broad DRAM portfolio 
with particular strength in IM DRAMs. 

In MOS microcomponents, Intel's sales of 
$663 million was over two-and-a-half times that of 
its nearest competitor. Motorola, as Table 8 shows. 
While the majority of vendors in the top 10 were 
experiencing double-digit growth, Europe's big 
three companies (Philips, Siemens and SGS-
Thomson) had flat or declining sales. The key 
factor here was the weakness of the consumer 
segment in Europe. 

The MOS logic ranking given in Table 9 
reveals that most companies had a good sales year 
in 1991. Philips led the pack again, though with a 
modest 10.9 percent growth by comparison with 
Others in the top 10. However, i l l ' s growth high
lights the fact that MOS logic poses particular 
difficulties in product definition and classification; 
"MOS ASIC" and "other MOS logic" now com
prise most of MOS logic. There is confusion here 
between digital and mixed-signal components, and 
between standard products and those designed for 
one customer. The underlying trend is clear, 
though. Gate arrays and ceU-based ICs (CBICs) 
grew weU last year, as can be seen in the sales 
growth of GEC Plessey Semiconductors, LSI 
Logic, Texas Instruments and others. 

The analog IC rankings given in Table 10 
reveal the poor state of the industrial and consumer 
segments last year. The two notable exceptions to 
the flat or declining sales of top vendors were 
Analog Devices and Mietec. Analog Devices grew 
through its acquisition of PML but Mietec, part of 
Alcatel, grew organically; it had another excep
tional year with strong sales growth in mixed-
sigual ASICs and telecoms ICs. 

As in the analog market, most discrete semi
conductor suppliers experienced little sales growth 
in 1991 (Table 11). The exceptions in the top 10 
were Eupec, Toshiba and Telefunken. Philips 
retained first place despite flat sales. Only $5 mil-
lion separates the next three vendors. 

SGS-Thomson, Siemens and Motorola. The change 
in rankings depended on which company's sales 
declined most. 

In the optoelectronics market, as Table 12 
shows, Siemens retained a substantial lead over its 
competition, though as already noted, Dataquest 
had previously underestimated the size of Siemens' 
optoelectronics business. The largest growth in the 
top 10 was achieved by Sharp, which grew sales by 
275 percent. This was achieved through substantial 
growth in its optocoupler sales. 

EUROPEAN COMPANIES WORLDWIDE, 
MARKET SHARE DECREASES 

Europe's leading semiconductor companies 
achieved little or no sales growth in their own 
domestic market in 1991. This inevitably impacted 
their position in the worldwide semiconductor mar
ket. Table 12 shows the worldwide sales and rank
ings of the 20 European semiconductor vendors 
tracked by Dataquest. The top 5 companies account 
for $5,518 miUion, or 84 percent, of European 
companies' accumulated worldwide sales. The 
table shows that they grew their revenues at 
between 2 and 3 percent. As the worldwide semi
conductor market grew by 11.5 percent, it is clear 
that European companies lost sliare of the world 
market. The column on the far right of the table 
indicates the change in world ranldng. It can he 
seen that Europe's leading supplier, Philips, lost 1 
place, dropping to tenth-largest vendor worldwide, 
displaced by Matsushita. Indeed, aU 5 of Europe's 
leading vendors dropped in the world rankings. 

Below the big 5 there were some com
mendable European performances. Eupec, Semi-
lcron, Thomson Composants Militaires et Spatiaux 
(TMS), Eurosil, European Silicon Structures (ES2), 
and TAG all gained multiple places worldwide. The 
success of these companies indicates a European 
strength in discretes and specialized ASICs. 

However, overall. Figure 3 reveals that Euro
pean companies reversed market share gains they 
had made in 1990. European companies' world
wide market share fell to 10.1 percent, from 
10.7 percent in the previous year. The figure also 
reveals that North American companies lost share, 
while Japanese and Southeast Asian companies 
regained some of the ground they lost in 1990. 
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FIGURE 3 

Worldwide Semiconductor Market Share, by Supplier Base Region 
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FIGURE 4 

European Semiconductor Market Share, by Supplier Base Region 
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VENDOR MARKET SHARE IN EUROPE 

The worldwide picture with European and 
North American vendors losing market share, and 
Japanese and Southeast Asian companies gaining 
share, was repeated in the European markeL Figure 
4 shows that North American companies controlled 

the largest share of the European market in 1991, 
though their share decreased from 42.1 percent in 
1990 to 41.7 percent last year. European com
panies' share of their own market declined from 
38.6 percent in 1990 to 37.5 percent in 1991. This 
share was lost to Japanese companies, which 
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increased their share by 0.7 percentage points to 
17.7 percent. Likewise, Southeast Asian com
panies' share (mainly Samsung) grew by 0.9 per
centage points to 3.1 percent in 1991. 

To understand why changes in overall market 
share come about, the technique of product 
portfolio analysis is useful. Table 14 shows the 
share of the major product markets—MOS 
memory, analog IC, and so on—that were con
trolled in Europe last year by each of the four main 
regional supplier bases—North America, Japan, 
Europe, and Southeast Asia. 

The table shows that European and North 
American companies have a substantial presence in 
bipolar digital ICs, analog ICs, and discrete and 
optoelectronic semiconductors. These are mature, 
low-growth product categories. By comparison, 
Japanese and Southeast Asian companies have 
established their major European presence in MOS 
digital products, particularly memories and micro-
components. These are relatively young, high-
growth product areas. Many Japanese and South
east Asian companies are also in the process of 
establishing a presence in Europe. They are form
ing business relationships and generally increasing 
their base, and thus market share. With this in mind 
it is easier to understand the long-term trends illus
trated in Figure 4. 

Notes to Tables 1 and 4 Through 12 
Column 1 shows market share rank in 1990. 
Column 2 shows market share rank in 199L 
Column 3 shows change in rank between 1990 and 
1991. 
Column 4 shows name of ranked company. 
Column 5 shows ranked companies' estimated 
Sales in 1990. 
Column 6 shows ranked companies' preliminary 
estimated sales in 199L 
Column 7 shows ranked companies' sales growth 
between 1990 and 1991. 
Column 8 shows ranked companies' cumnlative 
sales. 
Column 9 shows ranked companies' percentage 
market share. 
Column 10 shows ranked companies' cumnlative 
percentage market share. 

Jim Eastlake 
Byron Harding 
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PRELIMINARY 1991 EUROPEAN SEMICONDUCTOR MARKET SHARE ESTIMATES: INTEL LEAPFROGS THE PACK 

TABLE 1 
Preliminary Estimated 1991 European 
Total Semiconductor Rankings 

1990 
Rank 

1 

2 

3 

4 

6 

5 

7 

8 

9 

10 

10 

14 

11 

12 

13 

17 

16 

15 

18 

29 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Change 
in 

Rank 

0 

0 

0 

0 

1 

-1 

0 

0 

0 

0 

-1 

2 

-2 

-2 

-2 

1 

-1 

-3 

-1 

9 

Ranked Companies 

Philips Components 

Siemens 

SGS-Thomson 

Motorola 

Intel 

Texas Instruments 

Toshiba 

NEC 

National Semiconductor 

Hitachi 

AMD 

Samsung 

ITT 

GPS 

Telefunken 

Mitsubishi 

Harris 

Fujitsu 

Analog Devices 

Oki 

North American Others 

Japanese Others 

European Others 

Rest Of World Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 

1990 
Sales 
($M) 

1,155 

964 

908 

765 

622 

637 

490 

417 

408 

273 

273 

190 

232 

217 

213 

135 

166 

174 

103 

57 

1,286 

268 

660 

48 

10.661 

4,492 

1,814 

4,117 

238 

1991 
Sales 
($M) 

L172 

958 

887 

770 

760 

629 

509 

452 

408 

318 

307 

263 

240 

221 

220 

179 

150 

147 

136 

104 

L343 

300 

806 

87 

11,366 

4,743 

2,009 

4,264 

350 

1990-91 
Annual 
Growth 

(%) 

1.5 

-0.6 

-2.3 

0.7 

22.2 

-1.3 

3.9 

8.4 

0.0 

16.5 

12.5 

38.4 

3.4 

1.8 

3.3 

32.6 

-9.6 

-15.5 

32.0 

82.5 

4.4 

11.9 

22.1 

81.2 

6.6 

5.6 

10.7 

3.6 

47.1 

1991 
Cum. 
Sum 
($M) 

1,172 

2,130 

3,017 

3,787 

4,547 

5,176 

5,685 

6,137 

6,545 

6,863 

7,170 

7,433 

7,673 

7,894 

8,114 

8,293 

8,443 

8,590 

8,726 

8,830 

10,173 

10,473 

11,279 

11,366 

1991 
Market 
Share 
(%) 

10.3 

8.4 

7.8 

6.8 

6.7 

5.5 

4.5 

4.0 

3.6 

2.8 

2.7 

2.3 

2.1 

1.9 

1.9 

1.6 

1 3 

1 3 

1.2 

0.9 

11.8 

2.6 

7.1 

0.8 

100.0 

41.7 

17.7 

37.5 

3.1 

1991 
Cum. 
Sum 
(%) 

103 

18.7 

26.5 

333 

40.0 

45.5 

50.0 

54.0 

57.6 

60.4 

63.1 

65.4 

67.5 

69.4 

7 1 3 

72.9 

74.2 

75.5 

76.7 

77.6 

89.5 

92.1 

99.2 

100.0 

Source: Dauquest (January 1992) 
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10 PRELIMINARY 1991 EUROPEAN SEMICONDUCTOR MARKET SHARE ESTIMATES: INTEL LEAPFROGS THE PACK 

TABLE 2 
Preliminary Estimated 1991 European Semiconductor Shipments by Product Category 
(Millions of US Dollars) 

Product Sector 

Total Semiconductor 

Total Integrated Cu-cuit 

Bipolar Digital 

Bipolar Memory 

Bipolar Microcomponent 

Bipolar Logic 

MOS Digital 

MOS Memory 

MOS Microcomponent 

MOS Logic 

Analog 

Discrete 

Optoelectronic 

Final Sales 
1989 

$9,755 

7.794 

640 

72 

NA 

568 

5,458 

2,548 

1,469 

1,441 

1,696 

L594 

367 

Final Sales 
1990 

$10,661 

8,326 

577 

58 

21 

498 

5,403 

2,154 

L836 

L413 

2,346 

L915 

420 

Prelim. Sales 
1991 

$11,366 

8,968 

502 

47 

21 

434 

6,054 

2,288 

2,067 

1,699 

2,412 

1,910 

488 

Growth 
1989-90 

9.3% 

6.8% 

-9.8% 

-19.4% 

NA 

-12.3% 

-1.0% 

-15.5% 

25.0% 

-1.9% 

38.3% 

20.1% 

14.4% 

Growth 
1990-91 

6.6% 

7.7% 

-13.0% 

-19.0% 

0.0% 

-12.9% 

12.0% 

6.2% 

12.6% 

20.2% 

2.8% 

-0.3% 

16.2% 
NA « Not Applicable 
Source: Dataquest (Januaiy 1992) 

TABLE 3 
Preliminary Estimated 1991 European Semiconductor Shipments by Product Category 
(Millions of ECUs) 

Product Sector 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital 

Bipolar Memory 

Bipolar Microcomponent 

Bipolar Logic 

MOS Digital 

MOS Memory 

MOS Microcomponent 

MOS Logic 

Analog 

Discrete 

Optoelectronic 

Final Sales 
1989 

8,974 

7,170 

589 

66 

0 

523 

5,021 

2,344 

1,351 

1,326 

1,560 

1,466 

338 

Final Sales 
1990 

8,422 

6,577 

456 

46 

17 

393 

4,268 

1,702 

L450 

1,116 

1,853 

1,513 

332 

Prelim. Sales 
1991 

9,286 

7,327 

410 

38 

17 

355 

4,946 

1,869 

1,689 

1,388 

1,971 

1,560 

399 

Growth 
1989-90 

-6.2% 

-8.3% 

-22.6% 

-30.3% 

NA 

-24.9% 

-15.0% 

-27.4% 

7.3% 

-15.8% 

18.8% 

3.2% 

-1.8% 

Growth 
1990-91 

10.3% 

11.4% 

-10.1% 

-17.4% 

0.0% 

-9.7% 

15.9% 

9.8% 

16.5% 

24.4% 

6.4% 

3.1% 

20.2% 
NA = Noi Applicable 
Source; Dauquest (January 1992) 
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PRELIMINARY 1991 EUROPEAN SEMICONDUCTOR MARKET SHARE ESTIMATES: INTEL LEAPFROGS THE PACK 11 

TABLE 4 
Preliminary Estimated 1991 European 
Integrated Circuit Rankings 

1990 
Rank 

1 

4 

2 

3 

5 

6 

9 

7 

8 

10 

11 

13 

12 

16 

18 

17 

15 

14 

26 

21 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Change 
in 

Rank 

0 

2 

-1 

-1 

0 

0 

2 

-1 

-1 

0 

0 

1 

-1 

2 

3 

1 

-2 

-4 

7 

1 

Ranked Companies 

Philips Components 

Intel 

SGS-Thomson 

Siemens 

Texas Instruments 

Motorola 

NEC 

Toshiba 

National Semiconductor 

AMD 

Hitachi 

Samsung 

GPS 

ITT 

Mitsubishi 

Analog Devices 

Harris 

Fujitsu 

Oki 

Mietec 

North American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 

1990 
Sales 
($M) 

789 

622 

705 

672 

606 

553 

387 

405 

401 

273 

261 

186 

187 

121 

99 

103 

138 

149 

57 

84 

904 

195 

393 

36 

8,326 

3,721 

1,553 

2,830 

222 

1991 
Sales 
($M) 

802 

760 

685 

626 

598 

569 

420 

408 

402 

307 

305 

257 

193 

180 

149 

136 

119 

117 

104 

102 

1,001 

213 

438 

77 

8,968 

4,072 

1,716 

2,846 

334 

1990-91 
Annual 
Growth 

(%) 

1.6 

22.2 

-2.8 

-6.8 

-1.3 

2.9 

8.5 

0.7 

0.2 

12.5 

16.9 

38.2 

3.2 

48.8 

50.5 

32.0 

-13.8 

-21.5 

82.5 

21.4 

10.7 

9.2 

11.5 

113.9 

7.7 

9.4 

10.5 

0.6 

50.5 

1991 
Cum. 
Sum 
($M) 

802 

1,562 

2,247 

2,873 

3,471 

4,040 

4,460 

4,868 

5,270 

5,577 

5,882 

6,139 

6,332 

6,512 

6,661 

6,797 

6,916 

7,033 

7,137 

7,239 

8,240 

8,453 

8,891 

8,968 

1991 
Market 
Share 
(%) 
8.9 

8.5 

7.6 

7.0 

6.7 

6.3 

4.7 

4.5 

4.5 

3.4 

3.4 

2.9 

2.2 

2.0 

1.7 

1.5 

1.3 

1.3 

1.2 

1.1 

11.2 

2.4 

4.9 

0.8 

100.0 

45.4 

19.1 

31.7 

3.7 

1991 
Cum. 
Sum 
(%) 

8.9 

17.4 

25.0 

32.0 

38.7 

45.0 

49.7 

54.2 

58.7 

62.1 

65.5 

68.4 

70.6 

72.6 

74.3 

75.8 

77.1 

78.4 

79.6 

80.7 

91.9 

94.3 

99.1 

100.0 

Source: Dataquest (January 1992) 
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TABLE 5 
Preliminary Estimated 1991 European 
Bipolar Digital IC Rankings 

1990 
Rank 

1 

2 

3 

4 

5 

7 

8 

6 

9 

10 

11 

12 

12 

13 

13 

12 

-

14 

14 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

13 

14 

14 

15 

15 

15 

Change 
in 

Rank 

0 

0 

0 

0 

0 

1 

1 

-2 

0 

0 

0 

0 

1̂ 

0 

-1 

-2 

NA 

-1 

-1 

Ranked Companies 

Texas Instruments 

AMD 

National Semiconductor 

Philips Components 

Motorola 

Siemens 

NEC 

GPS 

Fujitsu 

STC 

Telefunken 

Hitachi 

SGS-Thomson 

Toshiba 

AT&T 

Raytheon 

IDT 

Matsushita 

Mitsubishi 

North American Others 

European Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 
NA = Not Applicable 
Source: Dataquest (January 1992) 

1990 
Sales 
($M) 

138 

86 

73 

59 

47 

42 

26 

45 

15 

10 

7 

5 

5 

2 

2 

5 

' 

1 

1 

8 

0 

577 

359 

50 

168 

1991 
Sales 
($M) 

128 

81 

59 

55 

43 

36 

28 

21 

9 

7 

6 

5 

3 

3 

2 

2 

1 

1 

1 

5 

6 

502 

321 

47 

134 

1990-91 
Annual 
Growth 

(%) 

-7.2 

-5.8 

-19.2 

-6.8 

-8.5 

-14.3 

7.7 

-53.3 

-40.0 

-30.0 

-14.3 

0.0 

50.0 

-40.0 

-60.0 

0.0 

NA 

0.0 

0.0 

-37.5 

NA 

-13.0 

-10.6 

-6.0 

-20.2 

1991 
Cum. 
Sum 
($M) 

128 

209 

268 

323 

366 

402 

430 

451 

460 

467 

473 

478 

481 

484 

486 

488 

489 

490 

491 

496 

502 

1991 
Market 
Share 
(%) 

25.5 

16.1 

11.8 

11.0 

8.6 

7.2 

5.6 

4.2 

1.8 

1.4 

1.2 

1.0 

0.6 

0.6 

0.4 

0.4 

0.2 

0.2 

0.2 

1.0 

1.2 

100.0 

63.9 

9.4 

26.7 

1991 
Cum. 
Sum 
(%) 

25.5 

41.6 

53.4 

64.4 

73.0 

80.2 

85.8 

90.0 

91.8 

93.2 

94.4 

95.4 

96.0 

96.6 

97.0 

97.4 

97.6 

97.8 

98.0 

98.8 

100.0 

0011722 ©1992 Dataquest Europe Limited January-Reproduction Prohibited 
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TABLE 6 
Preliminary Estimated 1991 European 
MOS Digital IC Rankings 

1990 
Rank 

1 

2 

3 

5 

4 

7 

8 

6 

9 

10 

11 

22 

12 

16 

15 

13 

20 

17 

18 

19 

14 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

16 

17 

18 

19 

20 

Change 
in 

Rank 

0 

0 

0 

1 

-1 

1 

1 

-2 

0 

0 

0 

10 

-1 

2 

0 

-3 

4 

0 

0 

0 

-6 

Ranked Companies 

Intel 

Siemens 

Motorola 

NEC 

Toshiba 

Texas Instruments 

Philips Components 

SGS-Thomson 

Hitachi 

Samsung 

AMD 

ITT 

National Semiconductor 

Mitsubishi 

GPS 

Fujitsu 

Oki 

LSI Logic 

Matra-MHS 

VLSI Technology 

Harris 

North American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of Worid 

1990 
Sales 
($M) 

622 

464 

391 

357 

374 

343 

325 

350 

250 

184 

166 

46 

146 

84 

86 

130 

57 

83 

82 

74 

87 

385 

122 

172 

23 

5,403 

2,343 

1,374 

1,479 

207 

1991 
Sales 
($M) 

760 

438 

421 

387 

373 

362 

338 

314 

292 

253 

198 

152 

148 

138 

111 

104 

104 

100 

88 

85 

60 

456 

120 

188 

64 

6,054 

2,742 

1,518 

1,477 

317 

1990-91 
Annual 
Growth 

(%) 

22.2 

-5.6 

7.7 

8.4 

-0.3 

5.5 

4.0 

-10.3 

16.8 

37.5 

19.3 

230.4 

1.4 

64.3 

29.1 

-20.0 

82.5 

20.5 

7.3 

14.9 

-31.0 

18.4 

-1.7 

9.3 

178.3 

12.0 

17.0 

10.5 

-0.1 

53.1 

1991 
Cum. 
Sum 
($M) 

760 

1,198 

1,619 

2,006 

2,379 

2,741 

3,079 

3,393 

3,685 

3,938 

4,136 

4,288 

4,436 

4,574 

4,685 

4,789 

4,893 

4,993 

5,081 

5,166 

5,226 

5,682 

5,802 

5,990 

6,054 

1991 
Market 
Share 
(%) 

12.6 

7.2 

7.0 

6.4 

6.2 

6.0 

5.6 

5.2 

4.8 

4.2 

3.3 

2.5 

2.4 

2.3 

1.8 

1.7 

1.7 

1.7 

1.5 

1.4 

1.0 

7.5 

2.0 

3.1 

1.1 

100.0 

45.3 

25.1 

24.4 

5.2 

1991 
Cum. 
Sum 
(%) 

12.6 

19.8 

26.8 

33.2 

39.4 

45.4 

51.0 

56.2 

61.0 

65.2 

68.5 

71.0 

73.4 

75.7 

77.5 

79.2 

80.9 

82.6 

84.1 

85.5 

86.5 

93.9 

95.8 

98.9 

100.0 

Source: Dataquesi (January 1992) 
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TABLE 7 
Preliminary Estimated 1991 European 
MOS Digital Memory IC Rankings 

1990 
Rank 

2 

1 

1 

5 

4 

3 

5 

9 

7 

8 

6 

10 

13 

12 

15 

16 

17 

22 

14 

19 

18 

20 

1991 
Rank 

1 

2 

3 

4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

16 

17 

18 

19 

20 

Change 
in 

Rank 

1 

-1 

-2 

1 

0 

-2 

-1 

2 

-1 

-1 

-4 

-1 

1 

-1 

1 

1 

1 

6 

-3 

1 

-1 

0 

Ranked Companies 

Samsung 

Toshiba 

Siemens 

Hitachi 

NEC 

Texas Instruments 

SGS-Thomson 

Mitsubishi 

Intel 

Motorola 

Fujitsu 

AMD 

Oki 

Micron Technology 

Matra-MHS 

Philips Components 

Cypress 

Goldstar 

National Semiconductor 

Sharp 

Sony 

IDT 

North American Others 

Japanese Others 

European Others 

Rest of Worid Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 

1990 
Sales 
($M) 

184 

243 

243 

154 

177 

181 

154 

73 

84 

76 

99 

61 

34 

46 

32 

29 

28 

8 

33 

24 

26 

18 

67 

64 

5 

11 

2,154 

594 

894 

463 

203 

1991 
Sales 
($M) 

247 

225 

224 

184 

184 

171 

138 

120 

86 

74 

72 

68 

67 

36 

32 

31 

30 

30 

28 

27 

24 

22 

105 

28 

6 

29 

2,288 

620 

931 

431 

306 

1990-91 
Annual 
Growth 

(%) 

34.2 

-7.4 

-7.8 

19.5 

4.0 

-5.5 

-10.4 

64.4 

2.4 

-2.6 

-27.3 

11.5 

97.1 

-21.7 

0.0 

6.9 

7.1 

275.0 

-15.2 

12.5 

-7.7 

22.2 

56.7 

-56.2 

20.0 

163.6 

6.2 

4.4 

4.1 

-6.9 

50.7 

1991 
Cum. 
Sum 
($M) 

247 

472 

696 

880 

1,064 

1,235 

1,373 

L493 

1,579 

1,653 

1,725 

1,793 

1,860 

1,896 

1,928 

1,959 

L989 

2,019 

2,047 

2,074 

2,098 

2,120 

2,225 

2,253 

2,259 

2,288 

1991 
Market 
Share 
(%) 

10.8 

9.8 

9.8 

8.0 

8.0 

7.5 

6.0 

5.2 

3.8 

3.2 

3.1 

3.0 

2.9 

1.6 

1.4 

1.4 

1.3 

1.3 

1.2 

1.2 

1.0 

1.0 

4.6 

1.2 

0.3 

1.3 

100.0 

27.1 

40.7 

18.8 

13.4 

1991 
Cum. 
Sum 
(%) 

10.8 

20.6 

30.4 

38.4 

46.4 

53.9 

59.9 

65.1 

68.9 

72.1 

75.2 

78.2 

81.1 

82.7 

84.1 

85.5 

86.8 

88.1 

89.3 

90.5 

91.5 

92.5 

97.2 

98.5 

98.7 

100.0 

Source: Dataquest (January 1992) 
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TABLE 8 
Preliminary Estimated 1991 European 
MOS Digital Microcomponent IC Rankings 

1990 
Rank 

1 

2 

3 

4 

6 

5 

8 

7 

9 

11 

10 

13 

14 

15 

-

16 

18 

12 

17 

20 

19 

21 

22 

1991 
Rank 

1 

2 

3 

4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

13 

14 

15 

16 

17 

18 

19 

20 

20 

Change 
in 

Rank 

0 

0 

0 

0 

2 

0 

2 

0 

1 

2 

0 

2 

2 

2 

NA 

2 

3 

-4 

0 

2 

0 

1 

2 

Ranked Companies 

Intel 

Motorola 

NEC 

SGS-Thomson 

Texas Instruments 

Philips Components 

Hitachi 

Siemens 

Toshiba 

AMD 

National Semiconductor 

VLSI Technology 

Matra-MHS 

ITT 

Matsushita 

Oki 

Zilog 

Harris 

Western Digital 

Mitsubishi 

Fujitsu 

Rockwell 

TMS 

North American Others 

Japanese Others 

European Others 

Rest of Worid Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 
NA = Not Applicable 
Source: Dauquest (January 1992) 

1990 
Sales 
($M) 

528 

233 

151 

126 

99 

112 

77 

83 

56 

47 

50 

28 

24 

21 

-

19 

17 

31 

18 

10 

12 

9 

8 

64 

2 

9 

2 

1,836 

L145 

327 

362 

2 

1991 
Sales 
($M) 

663 

253 

167 

107 

107 

103 

87 

83 

63 

58 

55 

43 

29 

23 

23 

20 

19 

18 

16 

15 

11 

9 

9 

75 

3 

5 

3 

2,067 

1,339 

389 

336 

3 

1990-91 
Annual 
Growth 

(%) 
25.6 

8.6 

10.6 

-15.1 

8.1 

-8.0 

13.0 

0.0 

12.5 

23.4 

10.0 

53.6 

20.8 

9.5 

NA 

5.3 

11.8 

-41.9 

-11.1 

50.0 

-83 

0.0 

12.5 

17.2 

50.0 

-44.4 

50.0 

12.6 

16.9 

19.0 

-7.2 

50.0 

1991 
Cum. 
Sum 
($M) 

663 

916 

L083 

1,190 

1,297 

1,400 

1.487 

L570 

1,633 

1,691 

1,746 

1,789 

1,818 

1,841 

1,864 

1,884 

1,903 

1,921 

1,937 

1,952 

1,963 

1,972 

1,981 

2,056 

2,059 

2,064 

2,067 

1991 
Market 
Share 
(%) 

32.1 

12.2 

8.1 

5.2 

5.2 

5.0 

4.2 

4.0 

3.0 

2.8 

2.7 

2.1 

1.4 

1.1 

1.1 

1.0 

0.9 

0.9 

0.8 

0.7 

0.5 

0.4 

0.4 

3.6 

0.1 

0.2 

0.1 

100.0 

64.8 

18.8 

16.3 

0.1 

1991 
Cum. 
Sum 
(%) 

32.1 

44.3 

52.4 

57.6 

62.8 

67.8 

72.0 

76.0 

79.0 

81.8 

84.5 

86.6 

88.0 

89.1 

90.2 

91.2 

92.1 

93.0 

93.8 

94.5 

95.0 

95.4 

95.8 

99.5 

99.6 

99.9 

100.0 
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TABLE 9 
Preliminary Estimated 1991 European 
MOS Digital Logic IC Rankings 

1990 
Rank 

1 

2 

14 

5 

4 

3 

5 

7 

8 

6 

7 

10 

9 

12 

11 

14 

13 

15 

15 

16 

16 

16 

17 

19 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

19 

19 

19 

19 

20 

Change 
in 

Rank 

0 

0 

11 

1 

-1 

-3 

-2 

-1 

-1 

-4 

-4 

-2 

-4 

-2 

-4 

-2 

-4 

-3 

-4 

-3 

-3 

-3 

-2 

-1 

Ranked Companies 

Philips Components 

Siemens 

ITT 

GPS 

LSI Logic 

Motorola 

Toshiba 

Texas Instruments 

AMD 

SGS-Thomson 

National Semiconductor 

VLSI Technology 

Harris 

NEC 

Austria Mikro Systeme 

ES2 

Matra-MHS 

Hewlett-Packard 

ABB-HAFO 

Eurosil 

Fujitsu 

Hitachi 

Mietec 

Cypress 

North American Others 

Japanese Others 

European Others 

Rest of Worid Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 

1990 
Sales 
($M) 

184 

138 

25 

75 

81 

82 

75 

63 

58 

70 

63 

43 

53 

29 

37 

25 

26 

21 

21 

19 

19 

19 

18 

13 

102 

11 

41 

2 

1,413 

604 

153 

654 

2 

1991 
Sales 
($M) 

204 

131 

124 

104 

96 

94 

85 

84 

72 

69 

65 

42 

38 

36 

32 

30 

27 

23 

21 

21 

21 

21 

21 

18 

127 

35 

50 

8 

1,699 

783 

198 

710 

8 

1990-91 
Annual 
Growth 

(%) 

10.9 

-5.1 

396.0 

38.7 

18.5 

14.6 

13.3 

33.3 

24.1 

-1.4 

3.2 

-2.3 

-28.3 

24.1 

-13.5 

20.0 

3.8 

9.5 

0.0 

10.5 

10.5 

10.5 

16.7 

38.5 

24.5 

218.2 

21.9 

300.0 

20.2 

29.6 

29.4 

8.6 

300.0 

1991 
Cum. 
Sum 
($M) 

204 

335 

459 

563 

659 

753 

838 

922 

994 

1,063 

1,128 

1,170 

L208 

1,244 

1,276 

1,306 

1,333 

1,356 

1,377 

L398 

1,419 

1,440 

1,461 

L479 

1,606 

1,641 

1,691 

L699 

1991 
Market 
Share 
(%) 

12.0 

7.7 

7.3 

6.1 

5.7 

5.5 

5.0 

4.9 

4.2 

4.1 

3.8 

2.5 

2.2 

2.1 

1.9 

1.8 

1.6 

1.4 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 

7.5 

2.1 

2.9 

0.5 

100.0 

46.1 

11.7 

41.8 

0.5 

1991 
Cum. 
Sum 
(%) 

12.0 

19.7 

27.0 

33.1 

38.8 

44.3 

49.3 

54.2 

58.4 

62.5 

66.3 

68.8 

71.0 

73.1 

75.0 

76.8 

78.4 

79.8 

81.0 

82.2 

83.4 

84.6 

85.8 

86.9 

94.5 

96.5 

99.5 

100.0 

Source: Dataquest (January 1992) 
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TABLE 10 
Preliminary Estimated 1991 European 
Analog IC Rankings 

1990 
Rank 

1 

2 

3 

4 

7 

5 

6 

9 

10 

11 

12 

13 

14 

19 

16 

18 

15 

20 

8 

17 

21 

24 

NA = 
Source: 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

16 

17 

17 

18 

19 

20 

Change 
in 

Rank 

0 

0 

0 

0 

2 

-1 

-1 

1 

1 

1 

1 

1 

1 

5 

1 

3 

-1 

3 

-9 

-1 

2 

4 

Ranked Companies 

Philips Components 

SGS-Thomson 

National Semiconductor 

Siemens 

Analog Devices 

Texas Instruments 

Motorola 

Mietec 

Telefunken 

GPS 

Harris 

Burr-Brown 

Sony 

Austtia Mikro Systems 

Rockwell 

Toshiba 

Ericsson 

AMD 

ITT 

Allegro Microsystems 

Siliconix 

Sanyo 

North American Others 

Japanese Others 

European Others 

Rest of Worid Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of Worid 
Not Applicable 
Dauquest (Januaiy 1992) 

1990 
Sales 
($M) 

405 

350 

182 

166 

97 

125 

115 

66 

65 

56 

51 

49 

38 

22 

32 

29 

35 

21 

75 

30 

18 

13 

224 

57 

18 

15 

2,346 

1,019 

129 

1,183 

15 

1991 
Sales 
($M) 

409 

368 

195 

152 

129 

108 

105 

81 

68 

61 

59 

43 

42 

38 

32 

32 

30 

28 

28 

24 

18 

16 

240 

61 

28 

17 

2,412 

1,009 

151 

1,235 

17 

1990-91 
Annual 
Growth 

(%) 
1.0 

5.1 

7.1 

-8.4 

33.0 

-13.6 

-8.7 

22.7 

4.6 

8.9 

15.7 

-12.2 

10.5 

72.7 

0.0 

10.3 

-14.3 

33.3 

-62.7 

-20.0 

0.0 

23.1 

7.1 

7.0 

55.5 

13.3 

2.8 

-1.0 

17.1 

4.4 

13.3 

1991 
Cum. 
Sum 
($M) 

409 

777 

972 

1,124 

1,253 

1,361 

1,466 

1,547 

1,615 

1,676 

1,735 

1,778 

1,820 

1,858 

1,890 

1,922 

1,952 

1,980 

2,008 

2,032 

2,050 

2,066 

2,306 

2,367 

2,395 

2,412 

1991 
Market 
Share 
(%) 

17.0 

15.3 

8.1 

6.3 

5.3 

4.5 

4.4 

3.4 

2.8 

2.5 

2.4 

1.8 

1.7 

1.6 

1.3 

1.3 

1.2 

1.2 

1.2 

1.0 

0.7 

0.7 

10.0 

2.5 

1.1 

0.7 

100.0 

41.8 

6.3 

51.2 

0.7 

1991 
Cum. 
Sum 
(%) 

17.0 

32.3 

40.4 

46.7 

52.0 

56.5 

60.9 

64.3 

67.1 

69.6 

72.0 

73.8 

75.5 

77.1 

78.4 

79.7 

80.9 

82.1 

83.3 

84.3 

85.0 

85.7 

95.6 

98.1 

99.3 

100.0 
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TABLE U 
Preliminary Estimated 1991 European 
Discrete Semiconductor Rankings 

1990 
Rank 

1 

3 

4 

2 

6 

7 

8 

10 

11 

9 

5 

13 

12 

14 

15 

16 

16 

20 

17 

18 

19 

20 

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

16 

17 

18 

19 

19 

20 

Change 
in 

Rank 

0 

1 

1 

-2 

1 

I 

1 

2 

2 

-1 

-6 

1 

-1 

0 

0 

1 

0 

3 

-1 

-1 

0 

0 

Ranked Companies 

Philips Components 

SGS-Thomson 

Siemens 

Motorola 

Eupec 

International Rectifier 

Semikron 

Toshiba 

Telefunken 

General Instrument 

ITT 

ABB-IXYS 

Powerex 

Mitsubishi 

GPS 

Harris 

NEC 

Fujitsu 

Siliconix 

Fagor 

Texas Instruments 

TAG 

North American Others 

Japanese Others 

European Others 

Rest of World Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 
NA = Not Applicable 
Source: Dataquest (January 1992) 

1990 
Sales 
($M) 

340 

203 

202 

208 

78 

69 

66 

56 

54 

65 

111 

47 

50 

36 

30 

24 

24 

20 

23 

22 

21 

20 

51 

67 

20 

8 

1,915 

622 

203 

1,082 

8 

1991 
Sales 
($M) 

340 

202 

198 

197 

89 

73 

67 

66 

62 

61 

60 

47 

37 

29 

28 

28 

27 

24 

23 

20 

20 

19 

44 

68 

73 

8 

1,910 

543 

214 

1,145 

8 

1990-91 
Annual 
Growth 

(%) 

0.0 

-0.5 

-2.0 

-5.3 

14.1 

5.8 

1.5 

17.9 

14.8 

-6.2 

-45.9 

0.0 

-26.0 

-19.4 

-6.7 

16.7 

12.5 

20.0 

0.0 

-9.1 

-4.8 

-5.0 

-13.7 

1.5 

265.0 

0.0 

-0.3 

-12.7 

5.4 

5.8 

0.0 

1991 
Cum. 
Sum 
($M) 

340 

542 

740 

937 

L026 

L099 

1,166 

1,232 

1,294 

1,355 

1,415 

1,462 

1,499 

1,528 

1,556 

1,584 

1,611 

1,635 

1,658 

1,678 

1,698 

1,717 

1,761 

1,829 

1,902 

1,910 

1991 
Market 
Share 
(%) 

17.8 

10.6 

10.4 

10.3 

4.7 

3.8 

3.5 

3.5 

3.2 

3.2 

3.1 

2.5 

1.9 

1.5 

1.5 

1.5 

1.4 

1.3 

1.2 

1.0 

1.0 

1.0 

2.3 

3.6 

3.8 

0.4 

100.0 

28.4 

11.2 

59.9 

0.4 

1991 
Cum. 
Sum 
(%) 

17.8 

28.4 

38.8 

49.1 

53.8 

57.6 

61.1 

64.6 

67.8 

71.0 

74.1 

76.6 

78.5 

80.0 

81.5 

83.0 

84.4 

85.7 

86.9 

87.9 

88.9 

89.9 

92.1 

95.7 

99.6 

100.0 
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TABLE 12 
Preliminary Estimated 1991 European 
Optoelectronics Semiconductor Rankings 

1990 
Rank 

1 

2 

3 

4 

5 

6 

12 

7 

8 

9 

9 

10 

11 

12 

10 

12 

12 

13 

14 

-

-

1991 
Rank 

1 

2 

3 

4 

5 

6 

7 

7 

8 

9 

9 

10 

11 

12 

12 

13 

14 

14 

15 

16 

16 

Change 
in 

Rank 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

-2 

-1 

-2 

-1 

-1 

NA 

NA 

Ranked Companies 

Siemens 

Telefunken 

Hewlett-Packard 

Toshiba 

Philips Components 

Honeywell 

Sharp 

TMS 

Texas Instruments 

AT&T 

Matsushita 

ABB-HAFO 

Fujitsu 

Hitachi 

NEC 

Motorola 

Harris 

Sanyo 

Zetex 

Mitsubishi 

Rohm Electonics 

North American Others 

European Others 

Rest of Worid Others 

Total All Companies 

Total North American 

Total Japanese 

Total European 

Total Rest of World 
NA = Not Applicable 
Source: Dataquest (January 1992) 

1990 
Sales 
($M) 

90 

68 

61 

29 

26 

20 

4 

14 

10 

8 

8 

6 

5 

4 

6 

4 

4 

2 

1 

-

• 

42 

0 

8 

420 

149 

58 

205 

8 

1991 
Sales 
($M) 

134 

75 

53 

35 

30 

20 

15 

15 

11 

8 

8 

7 

6 

5 

5 

4 

3 

3 

2 

1 

1 

29 

10 

8 

488 

128 

79 

273 

8 

1990-91 
Annual 
Growth 

(%) 
48.9 

10.3 

-13.1 

20.7 

15.4 

0.0 

275.0 

7.1 

10.0 

0.0 

0.0 

16.7 

20.0 

25.0 

-16.7 

0.0 

-25.0 

50.0 

100.0 

NA 

NA 

-31.0 

NA 

0.0 

16.2 

-14.1 

36.2 

33.2 

0.0 

1991 
Cum. 
Sum 
($M) 

134 

209 

262 

297 

327 

347 

362 

377 

388 

396 

404 

411 

417 

422 

427 

431 

434 

437 

439 

440 

441 

470 

480 

488 

1991 
Market 
Share 
(%) 

27.5 

15.4 

10.9 

7.2 

6.1 

4.1 

3.1 

3.1 

2.3 

1.6 

1.6 

1.4 

1.2 

1.0 

1.0 

0.8 

0.6 

0.6 

0.4 

0.2 

0.2 

5.9 

2.0 

1.6 

100.0 

26.2 

16.2 

55.9 

1.6 

1991 
Cum. 
Sum 
(%) 

27.5 

42.9 

53.8 

61.0 

67.1 

71.2 

74.3 

77.4 

79.7 

81.3 

82.9 

84.3 

85.5 

86.5 

87.5 

88.3 

88.9 

89.5 

89.9 

90.1 

90.3 

96.3 

98.4 

100.0 
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TABLE 13 
Preliminary Estimated 1991 Worldwide Total Semiconductor 
Rankings of European-Owned Suppliers 
(Millions of US Dollars) 

Company 

Philips 

SGS-Thomson 

Siemens 

GPS 

Telefunken 

Eupec 

Semikron 

Mietec 

Maua-MHS 

AMS 

Ericsson 

ABB-IXYS 

TMS 

Eurosil 

ABB-HAFO 

ES2 

TAG 

Fagor 

Zetex 

STC 

Sales 
1990 

$2,011 

1,463 

1,227 

390 

295 

96 

106 

92 

100 

59 

56 

58 

45 

39 

42 

27 

25 

30 

24 

24 

World Rank 
1990 

9 

12 

16 

26 

31 

62 

59 

63 

60 

80 

84 

82 

93 

100 

97 

114 

117 

109 

118 

119 

Sales 
1991 

$2,072 

1,490 

1,250 

402 

304 

109 

108 

105 

104 

70 

65 

54 

51 

44 

38 

34 

31 

29 

26 

18 

World Rank 
1991 

10 

15 

17 

29 

32 

58 

57 

62 

64 

79 

83 

86 

89 

95 

98 

104 

108 

112 

118 

125 

Growth 
1990-91 

3.0% 

1.8% 

1.9% 

3.1% 

3.1% 

13.5% 

1.9% 

14.1% 

4.0% 

18.6% 

16.1% 

-6.9% 

13.3% 

12.8% 

-9.5% 

25.9% 

24.0% 

-3.3% 

8.3% 

-25.0% 

Change in 
Rank 

1990-91 

-1 

-3 

-1 

-3 

-1 

4 

2 

1 

-4 

1 

1 

-4 

4 

5 

-1 

10 

9 

-3 

0 

-6 
Source: Dataquest (January 1992) 

0011722 1992 Dauquest Europe Limiled January-Reproduction Prohibited 
ESIS Newsletters 1992-1 



PRELIMINARY 1991 EUROPEAN SEMICONDUCTOR MARKET SHARE ESTIMATES: INTEL LEAPFROGS THE PACK 2 1 

TABLE 14 
Preliminary Estimated 1991 European Semiconductor Shipments 
by Product Category by Supplier Base Region 

Product Sector 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital 

Bipolar Memory 

Bipolar Microcomponent 

Bipolar Logic 

MOS Digital 

MOS Memory 

MOS Microcomponent 

MOS Logic 

Analog 

Discrete 

Optoelectronic 

NA 

41.7% 

45.4% 

63.9% 

55.3% 

100.0% 

63.1% 

45.3% 

27.1% 

64.8% 

46.1% 

41.8% 

28.4% 

26.2% 

Jap. 

17.7% 

19.1% 

9.4% 

27.7% 

0.0% 

7.8% 

25.1% 

40.7% 

18.8% 

11.7% 

6.3% 

11.2% 

16.2% 

Eur. 

37.5% 

31.7% 

26.7% 

17.0% 

0.0% 

29.1% 

24.4% 

18.8% 

16.3% 

41.8% 

51.2% 

59.9% 

55.9% 

A/F 

3.1% 

3.8% 

0.0% 

0.0% 

0.0% 

0.0% 

5.2% 

13.4% 

0.1% 

0.4% 

0.7% 

0.5% 

1.7% 

Total 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 
NA = North Amencan Companies 
Jap. = Japanese Companies 
Eur. = European Companies 
A/P = Asia^acific Companies 
Source: Dataquest (January 1992) 
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