


Appendix A — Market Estimate Worksheets 

Table A-1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(DoUars in Millions) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

TEYRISTOR 

OTHER 

OPTOELECTRONIC 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

2475 2575 2470 

668 822 901 

404 
177 
141 
28 
58 

25 
24 
0 
1 

142 

869 
585 
284 

642 
267 
275 
100 

119 

134 

44 

428 
172 
149 
52 
55 

100 
97 
0 
3 

192 

863 
569 
294 

608 
229 
285 
94 

124 

115 

42 

442 
225 
115 
51 
40 

167 
158 

2 
7 

188 

97 102 104 

1764 1711 1522 

795 
500 
295 

502 
150 
279 
73 

110 

115 

47 

3047 

1227 

536 
340 
97 
57 
42 

272 
255 

4 
12 

277 

142 

1725 

900 
583 
317 

567 
163 
315 
89 

123 

135 

95 

4373 

1931 

893 
638 
120 
65 
70 

550 
482 
13 
55 

429 
72 

140 
155 
62 

59 

2287 

1172 
725 
447 

697 
183 
401 
113 

190 

228 

155 

4949 

2286 

963 
714 
110 
72 
67 

815 
533 
72 

111 

507 
88 

155 
175 
78 

0 

2472 

1267 
757 
510 

738 
190 
427 
121 

224 

243 

191 

3996 

1898 

780 
578 
80 
72 
50 

704 
532 
83 
89 

414 
76 

140 
134 
64 

0 

1936 

993 
555 
428 

595 
140 
354 
101 

186 

152 

162 

4755 

2352 

930 
578 
72 

105 
75 

943 
559 
193 
181 

489 
88 

156 
175 
70 

0 

1123 
609 
514 

660 
150 
396 
114 

219 

183 

208 

6130 

3196 

1149 
809 
63 

152 
125 

1378 
677 
417 
293 

559 
115 
203 
250 
101 

2185 2553 

1328 
655 
673 

818 
161 
521 
135 

286 

221 

281 

Source: DATAQUEST, Inc. 

SIS Copyright e 17 October 1975 by DATAQUEST A-1 



Appendix A — Market Estimate Worksheets 

Table A-2 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

1959 1970 1971 1972 1973 1974 1975 1975 19' 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

1223 1106 1030 1277 1903 2199 1778 2087 2649 

450 474 467 609 961 1191 1001 1176 1540 

295 255 225 266 495 550 450 510 608 

17 

57 

31 

58 

68 

29 

88 

75 

29 

131 

114 

80 83 79 98 

742 503 534 624 

44 

269 

197 

0 

152 

90 

416 

225 

0 

879 

459 
249 
210 

252 
57 

139 
56 

92 

76 

129 

365 

185 

0 

569 

344 
178 
155 

201 
39 

118 
44 

75 

49 

108 

453 

213 

0 

772 

399 
194 
205 

228 
42 

137 
49 

87 

58 

139 

549 

283 

n 

928 

471 
207 
264 

274 
47 

158 
59 

115 

58 

161 

Source: DATAQUEST, Inc. 

SIS Copyright i 17 October 1975 by DATAQUEST 



Appendix A — Market Estimate Worksheets 

Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

533 

113 

50 

41 

17 

418 

763 

199 

90 

25 

65 

670 

214 

86 

55 

48 

19 25 

560 449 

872 1172 1157 

310 440 435 

86 100 95 

100 

80 

44 

526 

177 

104 

59 

688 

225 

115 

35 44 

0 

685 

336 
217 
119 

228 
63 

148 
17 

38 

83 

37 

931 1127 1472 

356 489 696 

77 102 141 

188 

91 

0 

542 

270 
166 
104 

183 
47 

122 
14 

32 

57 

33 

277 

110 

0 

598 

295 
179 
116 

202 
49 

137 
16 

4 0' 

51 

40 

405 

150 

0 

722 

346 
193 
153 

255 
52 

184 
20 

50 

70 

54 

Source: DATAQUEST, Inc. 

SIS Copyright (B 17 October 1975 by DATAQUEST A-3 



Appendix A — Market Estimate Worksheets 

Table A - t ^ ^ 

ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

TOTAL SEMICONDUCTOh 

TOTAL I C 

BIPOLAR DIGITAL 
T\L 
DT\ 
ECl 
OTHl ' \ 0 
^Tfi'l^^^X-. 

MS 
I'MS 

nms n 
cw^^_^^^>C^ 

LINEAR 
INTS\RFACE 
CONTIWL 
ENTER^AINMEffy 
OTHER \ — ^ ' V . _ ^ 

TOTAL DISCRETE 

TRANSISTOR 
SMAi^L SIGNAL 
POWE) 

4 ^ SIGNA. 

DIODE 
SUA/l SIGNAL 
PQ/^ER 

P^NER 

TRYRISTOR 

OTHER 

OPTOELECTRONIC 

19 70 1 9 7 1 1972 19 7 / 

ns 

11 TTd 

53 

479 

253 

17 

197U 1 9 7 5 1 9 7 6 1977 

1 3 9 8 1 1 2 6 1 3 4 2 1740 

590 4 8 5 621 849 

279 229 285 355 

163 

148 

138 

118 

0 

788 

404 

0 

6 2 4 

322 

r * * L?R_ 

228 
6J1-

183 
iLb-

-ai. 
-a£_ 4 ; 

82 70 

74 49 

20 17 

195 

1 4 1 

0 

697 

363 
TTTT 
156 

196 
l i f i 

1 ns 
4 2. 

81 

57 

24 

297 

197 

0 

852 

427 

244 
i lL 

jLiLi 

107 

74 

39 

Source: DATAQUEST, Inc. 

SIS Copyright ® 17 October 1975 by DATAQUEST A-< 



Appendix A — Market Estimate Worksheets 

Table A-5 

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

TOTAL SEMICONDUCTOE 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
FMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

1969 1970 1971 1972 1973 197H 1975 1976 1977 

25 35 55 90 145 195 161 199 2 69 

5 10 15 25 51 70 56 76 111 

3 6 9 14 35 39 24 33 45 

10 

12 

19 

13 

19 

18 

25 

27 

39 

0 

20 

0 

0 

25 

0 

0 

40 

0 

0 

63 

2 

0 

90 

4 

0 

120 

68 
35 
33 

30 
10 
17 
3 

12 

10 

5 

0 

101 

57 
27 
30 

28 
8 

15 
5 

9 

7 

4 

0 

118 

56 
29 
37 

34 
10 
17 
7 

11 

7 

5 

0 

151 

84 
33 
51 

44 
12 
24 
8 

14 

9 

7 

Source: DATAQUEST, Inc. 

StS Copyright IE 17 October 1975 by DATAQUEST A-5 



Appendix A — Market Estimate Worksheets 

Table A-6 
ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS 

(Dollars in Millions) 

1969 1970 1971 

TOTAL SEMICONDUCTOR 

TOTAL I C 

bIPOLAK DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

2476 2575 2470 

668 822 901 

404 
177 
141 
28 
58 

25 
24 
0 
1 

142 

859 
585 
284 

642 
267 
275 
100 

119 

134 

44 

428 
172 
149 
52 
55 

100 
97 
0 
3 

192 

863 
569 
294 

608 
229 
285 
94 

124 

116 

42 

442 
226 
115 
61 
40 

167 
158 

2 
7 

188 

97 102 104 

1754 1711 1522 

795 
500 
295 

502 
150 
2 79 
73 

110 

115 

47 

1972 

3047 

1227 

536 
340 
97 
57 
42 

272 
256 

4 
12 

277 

1973 1974 197 5 1975 1977 

142 

1725 

900 
583 
317 

567 
153 
315 
89 

123 

135 

95 

4373 

1931 

893 
638 
120 
55 
70 

550 
482 
13 
55 

429 
72 

140 
155 
62 

59 

22 8 7 

1172 
725 
447 

697 
183 
401 
113 

190 

228 

155 

4949 

2286 

963 
714 
110 
72 
67 

816 
633 
72 

111 

507 
88 

165 
176 
78 

0 

2472 

1257 
757 
510 

738 
190 
427 
121 

224 

243 

191 

3995 

1898 

780 
578 
80 
72 
50 

704 
532 
83 
89 

414 
76 

140 
134 
64 

0 

1936 

993 
555 
428 

595 
140 
354 
101 

186 

152 

152 

4755 

2362 

930 
678 
72 

105 
75 

943 
559 
193 
181 

489 
88 

155 
175 
70 

0 

2185 

1123 
609 
514 

560 
150 
395 
114 

219 

183 

208 

6130 

3196 

1149 
809 
63 

152 
125 

1378 
577 
417 
293 

569 
115 
203 
250 
101 

0 

2553 

1328 
555 
573 

818 
151 
521 
136 

285 

221 

281 

Source: DATAQUEST, Inc. 

SIS Copyright c 17 October 1975 by DATAQUEST A.6 



Appendix A — Market Estimate Worksheets 

Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in MUlions) 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
HMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

TEIRISTOR 

OTHER 

OPTOELECTRONIC 

1327 

"'• 49 8 

326 
142 
114 
23 
47 

21 
20 
0 
1 

71 

80 

792 

363 
233 
130 

307 
143 
108 
55 

53 

59 

37 

1211 

524 

287 
115 
100 
35 
37 

75 
72 
0 
3 

79 

83 

653 

290 
175 
115 

256 
104 
101 
51 

60 

47 

34 

1157 

534 

253 
134 
69 
39 
21 

101 
93 
2 
6 

91 

79 

587 

303 
178 
125 

189 
51 

102 
36 

54 

41 

36 

1486 

738 

342 
222 
63 
38 
19 

165 
152 

4 
9 

133 

98 

678 

358 
208 
150 

210 
47 

119 
44 

54 

45 

70 

2080 

1123 

546 
403 
61 
48 
34 

352 
292 
12 
48 

225 

0 

852 

445 
215 
230 

241 
43 

144 
54 

95 

71 

105 

2382 

1368 

558 
432 
49 
56 
31 

552 
402 
66 
94 

238 

0 

873 

453 
213 
240 

232 
34 

155 
43 

10 2 

86 

141 

Source: DATAQUEST, Inc. 

SIS Copyright « 17 October 1975 by DATAQUEST A - 7 



Appendix A — Market Estimate Worksheets 

Table A-8 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

1969 

506 

87 

37 

3 
3 
0 
0 

30 

17 

419 

244 
152 
82 

139 
53 
76 
10 

23 

13 

0 

(Dollars in Millions^ 

19 7 0 

777 

178 

81 

20 
20 
0 
0 

58 

19 

596 

353 
239 
114 

194 
70 

109 
15 

35 

14 

3 

1971 

671 

174 

63 

51 
50 
0 
1 

35 

25 

492 

287 
182 
105 

157 
48 

107 
12 

26 

12 

5 

1972 

823 

241 

50 

82 
80 
0 
2 

65 

44 

565 

329 
229 
100 

196 
62 

119 
15 

25 

15 

17 

) 

1973 

1151 

376 

83 

143 
138 

1 
4 

91 

59 

740 

429 
309 
120 

243 
75 

148 
20 

43 

25 

35 

1974 1975 1976 1977 

1115 

359 

95 

144 
130 

4 
10 

120 

0 

724 

414 
289 
125 

241 
67 

149 
25 

45 

24 

32 

Source: DATAQUEST, Inc. 

SIS Copyright » 17 October 1975 by DATAQUEST A-C 
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Appendix A — Market Estimate Worksheets 

Table A-9 

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

1969 

633 

8 3 

41 

1 
1 
0 
0 

11 

0 

5U3 

256 
184 
72 

192 
67 
91 
34 

33 

62 

7 

1970 

575 

120 

60 

5 
5 
0 
0 

55 

0 

450 

212 
147 
65 

154 
51 
75 
28 

29 

55 

5 

1971 

625 

191 

114 

15 
15 
0 
0 

62 

0 

428 

195 
130 
65 

141 
46 
70 
25 

30 

62 

6 

1972 

710 

243 

139 

25 
24 
0 
1 

79 

0 

459 

198 
131 
67 

153 
46 
77 
30 

34 

74 

8 

1973 

1093 

423 

256 

55 
52 
0 
3 

112 

0 

655 

267 
170 
97 

204 
56 

109 
39 

52 

132 

15 

1974 1975 1976 1977 

1344 

511 

270 

110 
101 

2 
7 

131 

0 

815 

355 
210 
145 

250 
74 

123 
53 

7 7 

133 

18 

Source: DATAQUEST, Inc. 

SIS Copyright © 17 October 1975 by DATAQUEST A- i 



Appendix A — Market Estimate Worksheets 

# 

Table A-10 

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

1969 1970 1971 1972 1973 1974 1975 1975 1977 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

10 

0 

0 
0 
0 
0 

0 

0 

10 

6 
6 
0 

4 
0 
0 

0 

0 

0 

12 

0 

0 
0 
0 
0 

0 

0 

12 

8 
8 
0 

4 
4 
0 
0 

0 

0 

0 

17 

2 

0 
0 
0 
0 

0 

0 

15 

10 
10 
0 

5 
5 
0 
0 

0 

0 

0 

28 

5 

0 
0 
0 
0 

0 

0 

23 

15 
15 
0 

8 
8 
0 
0 

0 

0 

0 

49 

9 

0 
0 
0 
0 

1 

0 

40 

31 
31 
0 

9 
9 
0 
0 

0 

0 

0 

106 

48 

0 
0 
0 
0 

18 

0 

50 

45 
45 
0 

15 
15 
0 
0 

0 

C 

0 

Source: DATAQUEST, Inc. 

SIS Copyright (E 17 October 1975 by DATAQUEST -10 



Appendix A — Market Estimate Worksheets 

/-^TC 

Table A-1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

1972 1973 1974 1975 1976 1977 1978 1979 1980 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

TRYRISTOR 

OTHER 

OPTOELECTRONIC 

3093 

1231 

540 
344 
97 
57 
42 

272 
256 

4 
12 

277 
47 
9 0 

100 
40 

142 

1765 

900 
583 
317 

567 
163 
315 
89 

123 

175 

97 

4480 5093 4130 4956 6542 7682 6948 8314 

1949 2374 1950 2418 3312 4009 3516 4359 

888 
645 
117 
64 
52 

573 
505 
13 
55 

429 
72 

140 
155 
62 

59 

2376 

1210 
744 
466 

742 
213 
416 
113 

195 

229 

155 

972 
725 
108 
72 
67 

877 
594 
72 
111 

525 
91 

171 
182 
81 

0 

2534 

1279 
769 
510 

788 
230 
427 
131 

224 

243 

185 

707 
520 
83 
53 
51 

833 
605 
133 
95 

410 
74 

138 
134 
64 

0 

1992 

1033 
565 
458 

624 
168 
355 
101 

169 

166 

188 

828 
598 
84 
73 
73 

1074 
698 
240 
135 

516 
84 

192 
162 
78 

0 

2305 

1187 
540 
547 

730 
188 
428 
114 

197 

191 

233 

1106 
818 
81 
98 
109 

1504 
896 
421 
187 

702 
132 
255 
212 
103 

0 

2911 

1508 
787 
721 

910 
233 
537 
140 

252 

241 

319 

1235 
892 
76 

116 
151 

1910 
1019 
665 
226 

864 
161 
334 
248 
121 

0 

3289 

1689 
847 
842 

1036 
261 
620 
155 

292 

272 

384 

1028 
705 
65 
108 
150 

1719 
878 
645 
196 

769 
139 
301 
222 
107 

0 

3098 

1565 
765 
800 

1009 
230 
645 
134 

277 

247 

334 

1231 
839 
55 

132 
205 

2157 
994 
926 
247 

961 
164 
409 
260 
128 

0 

3560 

1814 
870 
944 

1139 
257 
727 
155 

324 

283 

395 

Source: DATAQUEST, Inc. 

SIS Copyright © 23 July 1976 by DATAQUEST A-l 



Appendix A — Market Estimate Worksheets 

Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

1 9 7 2 1 9 7 3 1 9 7 4 1 9 7 5 1 9 7 6 1 9 7 7 1 9 7 8 1 9 7 9 1 9 8 0 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS •:• 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

872 

310 

86 

100 

80 

tiH 

526 

36 

1178 

1+36 

100 

177 

100 

59 

698 

44 

1227 

487 

131 

241 

115 

0 

703 

346 
227 
119 

236 
70 
140 
26 

38 

83 

37 

977 

411 

120 

201 

90 

0 

534 

280 
159 
121 

175 
53 

104 
18 

32 

47 

32 

1155 

494 

137 

247 

110 

0 

621 

323 
184 
139 

207 
61 
126 
20 

37 

54 

40 

1515 

685 

188 

348 

149 

0 

775 

404 
221 
183 

255 
74 

157 
24 

48 

68 

55 

1775 

841 

221 

438 

182 

0 

867 

447 
2 34 
213 

286 
81 

179 
26 

57 

77 

67 

1607 

752 

192 

397 

163 

0 

796 

404 
206 
198 

270 
71 

176 
23 

53 

59 

59 

1936 

951 

237 

508 

206 

0 

917 

473 
237 
236 

302 
80 

197 
25 

63 

79 

68 

Source: DATAQUEST, Inc. 

SIS Copyright © 23 July 1976 by DATAQUEST A-3 



Appendix A — Market Estimate Worksheets 

Table A-4 

ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

1972 1973 1971+ 1975 1976 1977 1978 1979 1980 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
HMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

842 1215 1401 1135 1323 1741 2023 1854 2217 

287 482 544 457 547 761 918 824 1037 

174 263 229 189 215 291 320 268 324 

38 

75 

0 

542 

101 

118 

0 

716 

168 

147 

13 17 

0 

834 

432 
281 
151 

234 
64 

121 
49 

93 

75 

23 

158 

110 

0 

653 

344 
210 
134 

190 
46 

106 
38 

68 

51 

25 

197 

135 

0 

744 

388 
233 
155 

219 
51 

127 
41 

79 

58 

32 

285 

185 

372 

226 

0 0 

935 1050 

489 
286 
203 

273 
64 

159 
50 

99 

74 

45 

547 
309 
238 

305 
70 

179 
56 

115 

83 

55 

353 

203 

458 

255 

0 0 

981 1121 

504 
278 
226 

294 
63 

183 
48 

107 

76 

49 

581 
317 
264 

332 
69 

207 
56 

122 

86 

59 

Source: DATAQUEST, Inc. 

SIS Copyright © 23 July 1976 by DATAQUEST A-4 



Appendix A — Market Estimate Worksheets 

Table A-5 

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

1972 1973 1971+ 1975 1976 1977 1978 1979 1980 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

90 

25 

14 

155 

51 

35 

10 

234 

82 

42 

232 

90 

30 

306 

129 

36 

424 

186 

46 

541 

254 

55 

22 

18 

44 

16 

69 

24 

103 

37 

148 

51 

542 

243 

55 

141 

47 

654 

302 

66 

175 

61 

0 

63 

^% 

0 

100 

4 

0 

138 

79 
40 
39 

37 
20 
14 
3 

12 

10 

14 

0 

117 

62 
27 
35 

36 
16 
18 
2 

9 

10 

25 

0 

142 

76 
33 
43 

43 
16 
21 
6 

10 

13 

35 

0 

188 

102 
45 
5 7 

57 
21 
29 
7 

13 

16 

50 

0 

227 

117 
51 
66 

78 
29 
41 
8 

14 

18 

60 

0 

244 

120 
53 
67 

91 
25 
59 
7 

16 

17 

55 

0 

287 

137 
56 
81 

106 
28 
69 
9 

23 

21 

65 

Source: DATAQUEST, Inc. 

SIS Copyright © 23 July 1976 by DATAQUEST A-5 



Appendix A — Market Estimate Worksheets 

Table A-6 

ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

1969 1970 1971 1972 ' 1973 197tt 1975 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

2476 

668 

1+04 
177 
141 
28 
58 

25 
24 
0 
1 

142 

2596 

823 

429 
173 
149 
52 
55 

100 
97 
0 
3 

192 

2494 

904 

445 
229 
115 
61 
40 

167 
158 

2 
7 

188 

3093 

1231 

540 
344 
97 
57 
42 

272 
256 

4 
12 

277 

97 

1764 

869 
585 
284 

642 
267 
275 
100 

119 

134 

44 

102 

1731 

863 
569 
294 

608 
229 
285 
94 

124 

136 

42 

104 

1542 

795 
500 
295 

502 
150 
279 
73 

110 

135 

48 

142 

1765 

900 
583 
317 

567 
163 
315 
89 

123 

175 

97 

4480 

1949 

888 
645 
117 
64 
62 

573 
505 
13 
55 

429 
72 

140 
155 
62 

59 

2376 

1210 
744 
466 

742 
213 
416 
113 

195 

229 

155 

5093 

2374 

972 
725 
108 
72 
67 

877 
694 
72 

111 

525 
91 

171 
182 
81 

0 

2534 

1279 
769 
510 

788 
230 
427 
131 

224 

243 

185 

4130 

1950 

707 
520 
83 
53 
51 

833 
605 
133 
95 

410 
74 

138 
134 
64 

0 

1992 

1033 
565 
468 

624 
168 
355 
101 

169 

166 

188 

Source: DATAQUEST, Inc. 
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Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICONDUCTOR 

TOTAL I C _ ., 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

(Dollars in Millions) 

1969 

1327 

498 

326 
142 
114 
23 
47 

21 
20 
0 
1 

71 

80 

792 

363 
233 
130 

307 
143 
108 
56 

63 

59 

37 

1970 

1211 

524 

287 
116 
100 
34 
37 

75 
72 
0 
3 

79 

83 

653 

290 
175 
115 

256 
104 
101 
51 

60 

47 

34 

1971 

1157 

534 

263 
135 
69 
38 
21 

101 
93 
2 
6 

91 

79 

587 

303 
178 
125 

189 
51 

102 
36 

54 

41 

36 

1972 

1486 

738 

342 
224 
63 
36 
19 

165 
152 

4 
9 

133 

98 

678 

358 
208 
150 

210 
47 

119 
44 

64 

46 

70 

1973 

2185 

1193 

556 
428 
61 
41 
26 

392 
332 
12 
48 

245 

0 

882 

440 
230 
210 

276 
63 

159 
54 

95 

71 

110 

Source: 

1974 

2574 

1471 

594 
469 
49 
45 
31 

592 
432 
66 
94 

285 

0 

967 

468 
24 3 
225 

311 
76 

172 
63 

102 

86 

136 

1975 

2096 

1195 

430 
331 
43 
31 
25 

533 
348 
108 
77 

232 

0 

775 

376 
179 
197 

256 
63 

141 
52 

75 

68 

126 

DATAQUEST, Inc. 

SIS Copyright © 23 July 1976 by DATAQUEST A-7 



Appendix A — Market Estimate Worksheets 

Table A-8 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions^) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
FMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

1969 1970 1971 1972 1973 1974 1975 

•506 777 671 823 1150 1108 904 

87 178 174 241 374 366 357 

37 81 63 50 82 105 80 

3 
3 
0 
0 

20 
20 
0 
0 

51 
50 
0 
1 

82 
80 
0 
2 

142 
137 

1 
4 

156 
142 

4 
10 

187 
155 
19 
13 

30 

17 

419 

244 
162 
82 

139 
53 
76 
10 

23 

13 

0 

58 

19 

596 

353 
239 
114 

194 
70 

109 
15 

35 

14 

3 

35 

25 

492 

287 
182 
105 

167 
48 

107 
12 

26 

12 

5 

65 

44 

565 

"329 
229 
100 

196 
62 

119 
15 

25 

15 

17 

91 

59 

749 

438 
318 
120 

243 
75 

148 
20 

43 

25 

27 

105 

0 

721 

411 
286 
125 

241 
67 

149 
25 

45 

24 

21 

90 

0 

522 

311 
196 
115 

171 
40 

113 
18 

30 

10 

25 

Source: DATAQUEST, Inc. 
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Table A-9 

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

1969 1970 1971 1972 1973 197U 1975 

1 
1 
0 
0 

5 
5 
0 
0 

15 
15 
0 
0 

25 
24 
0 
1 

39 
36 
0 
3 

126 
117 

2 
7 

108 
97 
6 
5 

TOTAL SEMICONDUCTOR 633 596 649 

TOTAL I C 83 121 194 

BIPOLAR DIGITAL 41 61 117 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 41 55 62 79 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 0 0 0 0 

TOTAL DISCRETE 543 470 448 499 

TRANSISTOR 256 212 195 -198 

SMALL SIGNAL 184 147 130 131 

POWER 72 65 65 67 

DIODE 192 154 141 153 
SMALL SIGNAL 67 51 46 46 
POWER 91 75 70 77 

ZENER 34 28 25 30 

THYRISTOR 33 29 30 34 

OTHER 62 75 82 114 

OPTOELECTRONIC 7 5 7 10 

756 1084 1295 1020 

247 373 486 353 

143 242 243 173 

92 

0 

695 

291 
155 
136 

214 
66 

109 
39 

57 

133 

16 

117 

0 

786 

355 
195 
160 

221 
72 

106 
43 

77 

133 

23 

72 

642 

306 
150 
156 

184 
52 

101 
31 

64 

25 

Source: DATAQUEST, Inc. 
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Fable A-10 

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICONDUCTOR 

TOTAL I C - ' 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOB 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 

(Dollars in Millions) 

1959 

10 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

10 

6 
6 
0 

4 
U 
0 
0 

0 

0 

0 

1970 1971 

12 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

12 

8 
8 
0 

4 
4 
0 
0 

0 

0 

0 

17 

2 

2 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

15 

10 
10 
0 

5 
5 
0 
0 

0 

0 

0 

1972 

28 

5 

5 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

23 

15 
15 
0 

8 
8 
0 
0 

0 

0 

0 

1973 

61 

9 

8 

0 
0 
0 
0 

1 

0 

50 

41 
41 
0 

9 
9 
0 
0 

0 

0 

2 

Source: 

1974 

116 

51 

30 

3 
3 
0 
0 

18 

0 

60 

45 
• 45 

0 

15 
15 
0 
0 

0 

0 

5 

1975 

110 

45 

24 

5 
5 
0 
0 

16 

0 

53 

40 
40 
0 

13 
13 
0 
0 

6 • 

0 

12 

DATAQUEST, Inc. 

3M 

7 

\^ 

H 
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Table A-11 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Units in Millions) 

TOTAL SSmCOSDVCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
SCL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
IliTERFACE 
CONTROL 
ENTERTAIUMEST 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZBNER 

THIRISTOR 

OTHER 

OPTOELECTRONIC 

^•n 

1969 

6695 

491 

269 
92 

118.5 
9. 7 

49. 2 

2.8 
2.7 

. 1 

67.0 

151.6 

6195 

2318 
2089 
229 

3783 
2670 
917 

196. 1 

77.3 

16. 2 

10. 0 

O - i f ^ ^^ 

1970 

7018 

619 

361 
126 

167.1* 
19. 7 
46. 2 

13.9 
13.6 

.3 

109. 1 

136.0 

6386 

2295 
2032 
262 

3982 
2862 
919 

200.0 

92. 5 

17. 0 

12.0 

1971 

7641 

805 

511 
290 

164.3 
23.0 
34.2 

22. 5 
21.3 
.20 
1.0 

132.4 

138.7 

6817 

2375 
2083 
292 

4282 
3000 
1073 

208.6 

94.0 

65 .9 

19.4 

1972 

10255 

1288 

761 
491 

198.0 
23.4 
43.3 

44. 9 
41.2 
.70 
3.0 

263.8 

218. 5 

8893 

3267 
2915 
352 

5381 
3260 
1750 

370.8 

128. 1 

116.7 

74. 6 

1973 

15683 

2179 

1306 
977 

243. 8 
34. 4 
53.0 

126.4 
85.4 
4.30 
36. 7 

451.6 
50. 3 

130.8 
206.7 
63.3 

295.0 

13379 

4702 
4133 
568 

8286 
5325 
2447 

513.6 

221.6 

169. 6 

126.0 

1974 

17114 

2350 

1568 
1229 

220. 4 
59. 0 
54. 9 

218.0 
128. 5 
14.49 
75.0 

564. 5 
68.9 

176. 3 
256. 3 
85.3 

14591 

5204 
4524 
680 

8917 
5750 
2512 

655.0 

276. 5 

194.4 

172.9 

1975 

14270 

2055 

1285 
1020 

162. 7 
54.1 
52.0 

303.4 
151.6 
29.95 
121.8 

465.9 
62.2 

153.3 
197.1 
71.9 

12009 

4455 
3767 
688 

7161 
4200 
2367 

594; 1 

234. 7 

158.1 

206.6 

1976 

16878 

2608 

1592 
1272 

152.7 
89. 0 
91.2 

408. 2 
166. 2 
53. 10 
188. 9 

607, 
77. 

220. 
241.8 
89.7 

14009 

5413 
4571 
842 

8087 
4700 
2675 

712. 5 

298. 5 

209. 9 

251. 8 

1977 

18729 

3688 

2304 
1948 

135.0 
136.1 
139.7 

--̂ iŜ tt̂  

557. 5 
206. 5 
83 . 86 
257 . 1 

825.9 
120.0 
303. 6 
316.4 
119. 8 

14671 

btR 
J^T-i-h 

n'^iH^ 
4 7 a 
t*» 
•2^3 
•a-u 

6766 -
5621 
1144 

7221 

3 ^ 
i7^.5 

4 0 0 . 0 

2 8 3 . 5 

3 7 0 . 9 

Source: DATAQUEST, Inc. 
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Appendix A—Market Estimate Worksheets 

/^~7"} 

Table A-2 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1972 

1285 

fe^l 
5^ 

264 

135 

190 

0 

634 

62 
8 

38 
5 

11 

(DoUars in Millions) 

1973 

1964 

93^ 

510 

278 

2 0 1 

0 

872 

103 
11 
72 
10 
10 

1974 

2270 

1250 

573 

442 

245 

0 

888 

4 3 1 
230 
201 

301 
96 

152 
53 

81 

75 

122 
12 
84 
13 
13 

1975 

1818 

1018 

362 

432 

224 

0 

672 

347 
169 
178 

2 2 3 
53 

127 
43 

60 

42 

128 
13 
86 
13 
16 

1976 

2362 

1414 

488 

650 

276 

0 

797 

407 
197 
210 

270 
67 

156 
47 

80 

40 

151 
18 
94 
17 
22 

1977 

3017 

1865 

631 

872 

362 

0 

978 

513 
235 
278 

325 
74 

192 
59 

92 

48 

174 
19 

109 
22 
24 

1978 

3473 

2161 

702 

1020 

439 

0 

1110 

578 
253 
325 

367 
81 

221 
65 

106 

59 

202 
24 

1 2 3 
28 
27 

1979 

3071 

1850 

564 

894 

392 

0 

1032 

537 
228 
309 

341 
71 

214 
56 

101 

53 

189 
21 

117 
26 
25 

1980 

3759 

2339 

674 

1186 

479 

0 

1199 

623 
260 
363 

399 
80 

254 
65 

116 

61 

2 2 1 
23 

139 
30 
29 

1981 

4 4 1 1 

2726 

802 

1403 

5 2 1 

0 

1426 

736 
305 
431 

478 
96 

304 
78 

139 ' 

73 

259 
28 

165 
34 
32 

Source: DATAQUEST, Inc. 
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Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICONDUCTOR 

TOTAL 1 C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1972 

856 

305 

86 

100 

119 

0 

526 

25 
2 
9 
1 

13 

(Dollars in 

1973 

1158 

432 

100 

177 

155 

0 

698 

28 
4 

13 
2 
9 

1974 

1276 

535 

131 

241 

153 

0 

708 

412 
293 
119 

241 
94 

121 
26 

38 

17 

33 
4 

15 
3 

11 

Millions) 

1975 

1 0 0 1 

447 

100 

201 

146 

0 

517 

308 
187 
1 2 1 

166 
70 
78 
18 

29 

14 

37 
5 

16 
3 

13 

1976 

1587 

729 

158 

291 

280 

0 

799 

445 
295 
151 

271 
88 

158 
25 

51 

31 

59 
5 

18 
4 

31 

1977 

1899 

919 

208 

390 

321 

0 

908 

493 
310 
183 

315 
97 

189 
29 

64 

36 

72 
8 

23 
5 

36 

1978 

2187 

1077 

2 4 3 

486 

348 

0 

1027 

541 
328 
213 

357 
108 
216 

33 

88 

41 

83 
10 
28 

5 
39 

1979 

1960 

951 

217 

447 

287 

0 

930 

487 
289 
198 

328 
97 

202 
29 

79 

36 

79 
9 

27 
6 

37 

1980 

2331 

1185 

267 

556 

352 

0 

1056 

550 
314 
236 

369 
105 
229 

34 

95 

42 

90 
10 
32 

9 
39 

1981 

2559 

1396 

314 

675 

407 

0 

1063 

611 
338 
273 

294 
0 

254 
40 

110 

48 

100 
12 
37 
10 
41 

Source: DATAQUEST, Inc. 
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Table A-6 

ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LmPS 
LEV DISPLAYS 
COUPLERS 
OTHER 

(Dollars in Millions) 

1969 

2476 

658 

402 
175 
141 

28 
58 

30 
29 

0 
1 

235 

0 

1754 

869 
585 
284 

692 
287 
305 
100 

119 

84 

44 

1970 

2625 

827 

423 
175 
149 

53 
45 

100 
97 

0 
3 

304 

0 

1749 

878 
574 
304 

655 
255 
315 

94 

123 

83 

50 
6 

13 
1 

30 

1971 

2540 

913 

455 
233 
116 

62 
44 

162 
153 

2 
7 

295 

0 

1574 

828 
518 
310 

558 
175 
309 

73 

110 

78 

53 
5 

21 
2 

24 

1972 

3148 

1245 

538 
349 

98 
58 
33 

275 
260 

4 
12 

431 
47 

190 
100 

94 

0 

1795 

938 
597 
341 

642 
205 
347 

89 

123 

93 

107 
15 
55 

7 
30 

1973 

4516 

1985 

908 
548 
118 

65 
77 

552 
494 

13 
55 

515 
72 

200 
152 

92 

0 

2465 

1307 
812 
495 

846 
277 
455 
113 

195 

117 

155 
22 

102 
15 
25 

1974 

5373 

2495 

975 
719 
101 

73 
82 

873 
590 

72 
111 

547 
91 

251 
182 
123 

0 

2681 

1388 
855 
533 

941 
322 
481 
138 

231 

121 

197 
23 

120 
21 
33 

Source: 

1975 

4348 

2097 

572 
495 

81 
55 
40 

835 
607 
133 

95 

590 
74 

240 
152 
114 

0 

2034 

1058 
525 
442 

707 
211 
395 
100 

180 

79 

217 
29 

125 
22 
41 

1975 \52, 

5V62 ^ - ; i lO 

2936 3^M3 

903 \ Q 
719 3 

71 1 
76 
37 

1228 V 
549 
377 
202 I 

805 ^ 
89 

322 
251 
143 

0 

3^ 
37 

A3o 
4^-6 
y&H 
Wr^O 

\ HÎ ^̂ H 

B'^O 

MP. 

2546 ^ ; T . 7 

1318 ' "5^1 
779 7 3 C ^ 
539 '\^Z. 

888 C 
272 1 
499 t 
111 ; 

231 1 

109 I 

280 t i 
40 

141 
30 
69 

DATAQUEST, Inc. 

oH 
• f i 
• t _ * 
"Vt. 

n^ 

3 

'\C> 

\-6 Copyright 'S I April 1977 by DATAQUEST 



Appendix A—Market Estimate Worksheets 

Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
MOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

(Dollars 

1969 

1327 

498 

326 
142 
114 

23 
47 

21 
20 

0 
1 

151 

0 

792 

363 
233 
130 

307 
143 
108 

56 

53 

59 

37 

1970 

1210 

in Millions) 

1971 

. 1 1 6 1 
( ^ l o <\ 

524 5 3 7 A 

^4F^ 
287 
116 
100 

34 
37 

75 
72 

0 
3 

162 

0 

653 

290 
175 
115 

256 
104 
101 

51 

60 

47 

33 
5 

11 
1 

16 

2 6 3 
135 

69 
38 
21 

101 
93 

2 
6 

173 

0 

\,fh i^ 
303 
178 
125 

189 
51 

102 
36 

54 

41 

37 
5 

18 
2 

12 

1972 

1498 
1* 

7 4 9 * 

342 
224 

53 
35 
19 

159 
155 

4 
9 

238 

0 

5 7 8 t . 

1973 

2209 
•U} 

1192^ 

556 
428 

61 
41 
25 

383 
323 

12 
48 

253 

0 

8 9 6 . 
vw" ,17" 

358 
208 
150 

210 
47 

119 
44 

54 

45 

71 
9 

45 
5 

11 

^ '̂̂  

' 

440 
230 
210 

285 
73 

159 
54 

95 

75 

121 
13 
83 
11 
14 

\C0 

^^% 

1974 

2626 
? i 

1495 
l . ^ 

594 
469 

49 
45 
31 

592 
432 

66 
94 

309 

0 

987 

\i\, 
468 
243 
225 

331 
95 

172 
63 

102 

85 

144 
13 
98 
15 
18 

1975 

2132 
4 

1221 
iyi% 

400 
308 

43 
33 
15 

538 
353 
108 

77 

2 83 

0 

759 

L ^ 
376 
179 
197 

255 
53 

141 
52 

75 

52 

152 
15 
98 
14 
25 

. l l ;«^-' 
*• Source: 

1976 

l^ 
• ' > -

519 
429 

41 
39 
10 

798 
332 
304 
152 

320 

0 

8 9 5 A , 
VUi 

425 
214 
2 1 1 

303 
81 

157 
55 

101 

66 

' 181 
22 

107 
20 
32 

vo-''* 

DATAQUEST, Inc. 

*' 

$i$. Copyright if' I April 1977 by DATAQUEST A.7 
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Appendix A—Market Estimate Worksheets 

Table A-1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THXRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1973 

-.4614 

1985 

908 
648 
118 
65 
77 

562 
494 
13 
55 

515 
72 
200 
152 
92 

2465 

163 
22 
102 
15 
24 

(DoUars in MUlions) 

1974 

5369 

2495 

975 
719 
101 
73 
82 

873 
690 
72 
111 

547 
91 
251 
182 
123 

2679 

1388 
866 
522 

937 
321 
478 
138 

231 

123 

195 
23 
120 
21 
31 

U 
1 
;1975 

4364 

2116 

681 
499 
81 
55 
46 

835 
607 
133 
95 

600 
75 
248 
165 
117 

2023 

1050 
636 
424 

707 
210 
397 
100 

180 

76 

225 
32 
128 
22 
43 

1976 

5807 

2950 

907 
713 
71 
76 
47 

1242 
656 
382 
204 

801 
89 
320 
249 
143 

2570 

1326 
797 
529 

891 
270 
500 
121 

240 

113 

287 
54 
150 
29 
54 

1977 

6526 

3536, 

1047 
840 
55 
94 
58 

1516 
550 
692 
274 

973 
75 

390 ; 
336/ 
172,' 

' 

2702 

1365 
771 
594 

940 
281 
532 
127 

279 

118 

288 
62 
137 
32 
57 

^ O l ^ O 

t;-' 
1978 

7571 

4415 

1276 
1008 
53 
128 
87 

1976 
519 

1102 
351 

,1163 

/ " 
467 
405 
207 

2825 

1387 
744 
643 

1008 
278 
595 
135 

298 

132 

331 
69 
149 
46 
57 

1979 

8455 

5100 

1438 
1091 
43 
158 
146 

2332 
435 
1479 
418 

1338 
87 
547 
477 
219 

2987 

1451 
754 
697 

1068 
285 
639 
144 

326 

142 

368 
76 
158 
56 
78 

1980 

9663 

6041 

1693 
1266 
33 
194 
200 

2827 
378 

1900 
549 

1521 
89 
544 
554 
224 

3207 

1540 
777 
763 

1161 
302 
700 
159 

353 

153 

415 
81 
175 
68 
91 

1981 

11153 

7212 

2009 
1486 
25 
246 
254 

3458 
316 

2461 
681 

1745 
93 
747 
554 
251 

3460 

1641 
811 
830 

1254 
312 
769 
173 

393 

172 

481 
90 
201 
81 
109 

Source: DATAQUES 

1982 

12709 

8437 

2295 
167 2 ̂  

19 ' 
297 
307, 

4147 
206\ 
3088 
853 

1995 
99 
859 
764 
273 

3730 

1739 
840 
899 

1354 
323 
846 
185 

442 . 

195 

542 
100 
220 
94 
128 

IJL^S-
T^lnc 

• '•• 

t^?" 

n.Ĥ c 

SIS Copyright © 30 December 1978 by DATAQUEST A-1 



Appendix A—Market Estimate Worksheets 

Table A-2 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1964 

989 

510 

278 

201 

872 

103 
11 
72 
10 
10 

2266 

1260 

573 

442 

245 

884 

431 
241 
190 

297 
95 
149 
53 

81 

75 

122 
12 
84 
13 
13 

1810 

1018 

362 

432 

224 

564 

339 
179 
150 

223 
52 

128 
43 

60 

42 

128 
13 
86 
13 
16 

2353 

1418 

488 

660 

270 
" 

791 

400 
208 
192 

267 
65 

153 
49 

83 

41 

144 
15 
90 
17 
22 

2712 

1787 

584 

848 

355 

820 

402 
198 
204 

282 
66 

156 
50 

100 

36 

105 
15 
51 
17 
22 

3252 
- ^ • ( ^ 

2238 

705 

1115 

418 

897 

430 
207 
223 

310 
69 
178 
53 

115 

42 

127 
19 
58 
22 
28 

3570 

2582 

779 

1307 

495 

943 

450 
210 
240 

324 
72 

187 
55 

125 

44 

145 
22 
62 
26 
35 

4156 

2998 

898 

1530 

570 

996 

474 
216 
258 

343 
74 

200 
59 

132 

47 

162 
24 
71 
30 
37 

4779 

3525 

1029 

1645 

551 

1054 

504 
227 
277 

355 
75 

218 
73 

143 

51 

190 
28 
82 
35 
44 

5391 

4051 

1158 

2168 

725 

1133 

528 
232 
296 

388 
78 

235 
75 

150 

57 

207 
32 
89 
37 
49 

Source: DATAQUEST, Inc. 

L 
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Appendix A—Market Estimate Worksheets 

Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 

1973 

TOTAL SEMICOmVCTOR 1156 

TOTAL I C 432 

BIPOLAR DIGITAL 100 
TTL 
DTL 
ECL 
OTHER 

HOS 177 
mos 
mos 
CMOS 

LINEAR 155 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 698 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 26 
LED LAMPS 4 
LED DISPLAYS 13 
COUPLERS 2 
OTHER 7 

(Dollars in 

1974 

1276 

535 

131 

241 

153 

710 

412 
293 
119 

241 
94 

121 
26 

38 

19 

31 
4 

15 
3 
9 

1975 

996 

447 

100 

201 

146 

514 

308 
187 
121 

156 
70 
78 
18 

29 

11 

35 
5 

16 
3 

11 

Millions) 

1976 

1531 

705 

154 

283 

268 

778 

436 
290 
146 

263 
85 

154 
24 

50 

29 

48 
9 

26 
4 
9 

1977 

1623 

775 

158 

289 

318 

778 

423 
258 
155 

248 
74 

152 
22 

55 

42 

70 
7 

37 
5 

20 

1978 

1708 

961 

191 

399 

371 

682 

347 
205 
142 

237 
64 

152 
21 

55 

42 

65 
8 

34 
5 

18 

1979 

1885 

1092 

220 

456 

416» 

722 

366 
212 
154 

253 
64 

155 
24 

60 

43 

71 
10 
35 

7 
19 

1980 

2146 

1299 

263 

575 

460 

764 

384 
220 
164 

270 
67 

175 
28 

65 

45 

83 
10 
38 

8 
27 

1981 

2440 

1540 

329 

710 

501 

808 

401 
225 
175 

284 
59 

185 
30 

75 

48 

92 
10 
41 

9 
32 

1982 

2784 

1810 

399 

856 

555 

858 

419 
233 
185 

310 
71 

207 
32 1 

87 

52 

x06 
12 
44 
12 
38 

Source: DATAQUEST, Inc. 

SIS Copyright © 30 December 1978 by DATAQUEST A-3 



Appendix A—Market Estimate Worksheets 

Table A-4 
ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION 

(Dollars in Millions) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTBER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTBER 

BYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

TBYRISTOR 

OTBER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTBER 

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 

.1336 1591 1333 1592 1773 2078 2254 2550 2906 3279 

514 618 561 673 770 961 1086 1288 1532 1792 

263 229 189 226 254 324 371 445 540 610 

101 168 158 216 269 336 389 478 575 710 

150 221 214 231 247 301 326 365 417 472 

795 944 728 852 913 1012 1052 1135 1225 1316 

0 
0 
0 

D 
0 
0 
0 

0 

0 

27 
7 
11 
3 
6 

463 
289 
174 

362 
112 
194 
56 

100 

19 

29 
6 
13 
4 
6 

351 
243 
108 

282 
72 
173 
37 

82 

13 

44 
10 
17 
5 
12 

410 
258 
152 

309 
107 
163 
39 

99 

34 

67 
23 
22 
5 
17 

442 
262 
180 

344 
123 
187 
34 

99 

28 

90 
32 
40 
7 
11 

485 
280 
205 

387 
130 
219 
38 

109 

31 

105 
34 
47 
9 
15 

498 
282 
216 

403 
130 
233 
40 

117 

34 

116 
36 
50 
14 
16 

524 
288 
235 

446 
138 
264 
44 

127 

38 

127 
38 
53 
19 
17 

560 
304 
256 

484 
142 
294 
46 

140 

41 

149 
42 
62 
24 
21 

502 
320 
282 

515 
144 
320 
51 

153 

45 

171 
45 
69 
29 
26 

Source: DATAQUEST, Inc. 
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Appendix A—Market Estimate Worksheets 

Table A-5 

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Dollars in Millions) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

fiOS 
PMOS 
HMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1973 

158 

51 

35 

6 

10 

100 

7 
0 
6 
0 
1 

1974 

236 

82 

42 

22 

IB 

141 

82 
43 
39 

37 
20 
14 

3 

12 

10 

13 
1 
8 
1 
3 

1975 

225 

90 

30 

44 

16 

117 

62 
27 
35 

36 
16 
18 

2 

9 

10 

18 
4 
9 
1 
4 

1976 

331 

154 

39 

83 

32 

149 

80 
41 
39 

52 
13 
30 

9 

8 

9 

28 
7 

12 
3 
6 

1977 

418 

204 

41 

110 

53 

191 

98 
43 
55 

66 
18 
37 
11 

15 

12 

23 
8 
9 
2 
4 

1978 

523 

255 

56 

125 

73 

234 

125 
52 
73 

74 
15 
46 
13 

18 

17 

34 
8 

10 
10 

6 

1979 

646 

340 

68 

180 

32 

270 

137 
50 
87 

88 
19 
54 
15 

24 

21 

36 
8 

11 
9 
8 

Source 

1980 

811 

456 

87 

243 

126 

312 

158 
53 

105 

102 
23 
61 
18 

29 

23 

43 
9 

13 
11 
10 

1981 

1028 

615 

111 

328 

176 

353 

176 
55 

121 

120 
26 
72 
22 

35 

32 

50 
10 
16 
12 
12 

1982 

1255 

784 

128 

413 

243 

413 

190 
55 

135 

141 
30 
84 
27 

42 

40 

58 
11 
18 
16 
13 

: DATAQUEST, Inc. 
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Appendix A—Market Estimate Worksheets 

Table A-6 

ESTIMATED WORLDWIDE SEMICONDUCTOR 
(Dollars in Millions) 

1969 1970 1971 1972 1973 1974 1975 1976 1977 

lOTAl SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
SMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THIRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

2476 

668 

402 
175 
141 
28 
58 

30 
29 
0 
1 

236 

1754 

869 
585 
284 

692 
287 
305 
100 

119 

84 

44 
0 
0 
0 
4:4 

2626 

827 

423 

175 
149 
53 
46 

100 
97 
0 
3 

304 

1749 

878 
574 
304 

665 
255 
316 
94 

123 

83 

50 
6 
13 
1 
30 

2540 

913 

455 

233 
116 
62 
44 

162 
153 
2 
7 

296 

1574 

828 
518 
310 

558 
176 
309 
73 

110 

78 

53 
6 
21 
2 
24 

3148 

1245 

538 

349 
98 
58 
33 

276 
260 
4 
12 

431 
47 
190 
100 
94 

0 

1796 

938 
597 
341 

642 
206 
347 
89 

123 

93 

107 
15 
55 
7 
30 

4614 

1986 

908 

648 
118 
65 
77 

562 
494 
13 
55 

516 
72 
200 
152 
92 

0 

2465 

1307 
812 
495 

846 
277 
456 
113 

195 

117 

163 
22 
102 
15 
24 

5369 

2495 

975 

719 
101 
73 
82 

873 
690 
72 
111 

647 
91 
251 
182 
123 

0 

2679 

1388 
866 
522 

937 
321 
478 
138 

231 

123 

195 
23 
120 
21 
31 

4354 

2115 

681 

499 
81 
55 
46 

835 
607 
133 
95 

600 
75 
243 
165 
117 

0 

2023 

1060 
636 
424 

707 
210 
397 

ioo 
180 

76 

225 
32 
128 
22 
43 

5807 

2950 

907 

713 
71 
76 
47 

1242 
656 
382 
204 

801 

89 
320 
249 
143 

0 

2570 

1326 
797 
529 

891 
270 
500 
121 

240 

113 

287 
54 
150 
29 
54 

6526 

3536 

1047 

840 
55 
94 
58 

1516 
550 
692 
274 

973 

75 
390 
336 
172 

Q 

2702 

1365 
771 
594 

940 
281 
532 
127 

279 

118 

288 
62 
137 
32 
57 

Source: DATAQUEST, Inc. 
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Appendix A—Market Estimate Worksheets 

Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 

1327 

498 

326 
l t 2 
114 

23 
47 

21 
20 

0 
1 

151 

792 

363 
233 
130 

307 
143 
108 

56 

63 

59 

37 
0 
0 
0 

37 

(Dollars in Millions) 

1970 

1210 

524 

287 
116 
100 

34 
37 

75 
72 

0 
3 

162 

653 

290 
175 
115 

256 
104 
101 

51 

60 

47 

33 
5 

11 
1 

16 

1971 

1161 

537 

263 
135 

69 
38 
21 

101 
93 

2 
6 

173 

587 

303 
178 
125 

189 
51 

102 
36 

54 

41 

37 
5 

18 
2 

12 

1972 

1498 

749 

342 
224 

63 
36 
19 

169 
156 

4 
9 

238 

678 

358 
208 
150 

210 
47 

119 
44 

64 

46 

71 
9 

46 
5 

11 

1973 

2209 

1192 

556 
428 

61 
41 
26 

383 
323 

12 
48 

253 

896 

440 
230 
210 

286 
73 

159 
54 

95 

75 

121 
13 
83 
11 
14 

1974 

2622 

1495 

594 
469 

49 
45 
31 

592 
432 

66 
94 

309 

983 

468 
254 
214 

327 
95 

169 
63 

102 

86 

144 
13 
98 
15 
18 

Source 

1975 

2119 

1216 

395 
303 

43 
33 
16 

538 
353 
108 

77 

283 

751 

368 
189 
179 

256 
62 

142 
52 

75 

52 

152 
15 
98 
14 
25 

1976 

2683 

1631 

508 
413 

41 
39 
15 

807 
337 
307 
163 

316 

889 

418 
225 
193 

300 
73 

164 
63 

104 

67 

163 
19 
98 
20 
26 

1977 

3118 

2035 

623 
537 

34 
4 0 
12 

994 
242 
530 
222 

418 

948 

453 
235 
218 

319 
79 

174 
66 

118 

58 

135 
23 
69 
21 
22 

: DATAQUEST, Inc. 

SIS Copyright © 30 December 1978 by DATAQUEST A-7 



Appendix A—Market Estimate Worksheets 

Table A-8 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
MOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 1970 1971 1972 1973 197t» 1975 1976 1977 

506 763 66U 832 1138 1167 916 ISQil 1519 

87 167 168 241 372 tl8 392 658 713 

35 70 63 50 82 105 75 105 124 

8 
8 
0 
0 

20 
20 
0 
0 

50 
49 
0 
1 

82 
80 
0 
2 

140 
135 
1 
4 

156 
142 
4 
10 

184 
152 
19 
13 

287 
198 
59 
30 

295 
160 
105 
30 

44 

23 

13 

77 

34 

11 

55 109 150 157 133 266 

419 585 486 568 

26 

10 

25 

23 

43 

20 

45 

20 

27 

11 

45 

21 

294 

748 733 502 808 845 

244 
162 
82 

139 
53 
76 
10 

339 
225 
114 

201 
76 
110 
15 

277 
172 
105 

173 
54 
107 
12 

315 
215 
100 

205 
69 
121 
15 

430 
311 
119 

255 
88 
147 
20 

427 
302 
125 

241 
86 
130 
25 

302 
187 
115 

162 
57 
87 
18 

468 
298 
170 

274 
87 
160 
27 

461 
280 
181 

283 
85 
171 
27 

62 

39 

0 
0 
0 
0 
0 

11 
0 
1 
0 
10 

10 
0 
2 
0 
8 

23 
2 
7 
1 
13 

18 
3 
10 
2 
3 

16 
2 
8 
2 
4 

22 
3 
10 
3 
6 

38 
6 
21 
3 
8 

61 
5 
29 
3 
24 

Source: DATAQUEST, Inc. 

SIS Copyright © 30 December 1978 by DATAQUEST A-8 



Appendix A—Market Estimate Worksheets 

Table A-9 : 

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 

• 

TOTAL SEMICOmVCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
mos 
mos 
CMOS 

LISEAR 
ISTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 

633 

83 

41 

1 
1 
0 
0 

41 

543 

256 
184 

72 

242 
87 

121 
34 

33 

12 

7 
0 
0 
0 
7 

Dollars in Millions) 

1970 

641 

136 

66 

5 
5 
0 
0 

65 

499 

241 
156 

75 

204 
71 

105 
28 

29 

25 

5 
1 
1 
0 
4 

1971 

698 

206 

127 

11 
11 

0 
0 

68 

486 

238 
158 

80 

191 
66 

100 
25 

30 

27 

6 
1 
1 
0 
4 

1972 

789 

250 

141 

25 
24 

0 
1 

84 

527 

250 
159 

91 

219 
82 

107 
30 

34 

24 

12 
4 
2 
1 
5 

1973 

1195 

403 

252 

39 
36 

0 
3 

- 112 

771 

396 
230 
166 

296 
107 
150 

39 

57 

22 

21 
6 
7 
2 
6 

1974 

1448 

531 

246 

122 
113 

2 
7 

163 

893 

443 
260 
183 

349 
120 
179 

50 

84 

17 

24 
6 
9 
3 
6 

Source 

1975 

1209 

457 

181 

108 
97 

6 
5 

168 

717 

350 
220 
130 

276 
78 

168 
30 

78 

13 

35 
10 
13 

3 
9 

1976 

1422 

556 

227 

142 
115 

16 
11 

187 

805 

384 
223 
161 

305 
98 

176 
31 

91 

25 

61 
23 
20 

4 
14 

DATAQUEST 

1977 

1598 

684 

241 

220 
141 

57 
22 

223 

836 

392 
203 
189 

324 
103 
187 

34 

99 

21 

78 
31 
34 

6 
7 

, Inc. 

SIS Copyright © 30 December 1978 by DATAQUEST A-9 



Appendix A—Market Estimate Worksheets 

Table A-10 

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

TmRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

( 

1969 

10 

0 

0 

0 
0 
0 
0 

0 

10 

6 
6 
0 

I* 

4 
0 
0 

0 

0 

0 
0 
0 
0 
0 

DoUars in Millions) 

1970 1971 

12 

0 

0 

0 
0 
0 
0 

0 

12 

8 
8 
0 

«• 

0 
0 

0 

0 

0 
0 
0 
0 
0 

17 

2 

2 

0 
0 
0 
0 

0 

15 

10 
10 

0 

5 
5 
0 
0 

0 

0 

0 
0 
0 
0 
0 

1972 1973 

29 

5 

5 

0 
0 
0 
0 

0 

23 

15 
15 

0 

8 
8 
0 
0 

0 

0 

1 
0 
0 
0 
1 

72 

19 

18 

0 
0 
0 
0 

1 

50 

t l 
41 

0 

9 
9 
0 
0 

0 

0 

3 
0 
2 
0 
1 

1974 

132 

51 

30 

3 
3 
0 
0 

18 

70 

50 
50 

0 

20 
20 

0 
0 

0 

0 

11 
2 
5 
1 
3 

Source 

1975 

120 

51 

30 

5 
5 
0 
0 

15 

S3 

40 
40 

0 

13 
13 

0 
0 

0 

0 

16 
4 
7 
2 
3 

1976 

198 

105 

67 

6 
6 
0 
0 

32 

68 

56 
51 

5 

12 
12 

0 
0 

0 

0 

25 
6 

11 
2 
6 

DATAQUEST 

1977 

191 

104 

59 

7 
7 
0 
0 

38 

73 

59 
53 

6 

14 
14 

0 
0 

0 

0 

14 
3 
5 
2 
4 

, Inc. 

SIS Copyright © 30 December 1978 by DATAQUEST A-10 



^ : 

TOTAL SSHICOKpyi^M 

TOTAL I C 

Sn'OLAH OI^tlFtil 
TTI. 
DTL 
SCI 
OTHER 

HOS 
FMOS 
KHOS 
CHQS 

LISSAR 
I»TSSFACi 
COHTROL 
SHTSRTAl»He»f 
alKSR 

UIBRIO 

TOTAL DtSCRBTE 

TRAKSISTOfl 
SHALL sicmi 
POVEJi 

nioog 
SHALL SIQIlAi: 
FOVEH 
ZEKEIf 

TRiRISTOS 

OTHER DiscKeri 

-PeiOELECTROSIC 

Table A-11 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 

1 9 6 9 

6 6 8 1 

3 8 3 

3 6 8 . 5 
9 1 . 1 

1 1 8 . S 
9 . 7 

>I9.2 

3.>l 
3 . 3 
0 . 0 
0 . 1 

1 1 1 . 3 

6Me8 

3 3 1 8 
2 0 8 9 

2 2 9 

II083 
2 8 7 0 
1 0 1 7 

1 9 6 

77 

1 0 

10 

' 

1 9 7 0 

7 3 8 5 

5m 

3 5 3 . 9 
1 2 7 . 7 
1 6 7 . M 

2 0 . 1 
3 8 . 7 

1 3 . 9 
1 3 . 6 

0 . 0 
0 . 3 

1 7 2 . 7 

6 8 3 0 

2 3 2 1 
2 0 5 0 

2 7 1 

>l>l07 
3 1 8 8 
1 0 1 9 

2 0 0 

9 2 

1 0 

l<t 

1 9 7 1 

8 2 8 7 

7 5 1 

5 2 1 . 6 
2 9 M . 9 
1 6 5 . 7 

2 3 . 1 
3 7 . 6 

2 1 . 8 
2 0 . 6 

0 . 2 
1 . 0 

2 0 8 . 5 

7 5 m 

2 4 6 5 
2 1 5 8 

3 0 7 

• (917 
3 5 2 0 
1 1 8 8 

2 0 9 

9 « 

38 

22 

(Units in Millions) 

1 9 7 2 

1 1 2 5 3 

1 1 9 9 

7119 .3 
1 9 1 . 5 
2 0 0 . 0 

2 3 . 8 
3 i | . 0 

1 5 . 6 
11 . 9 

0 . 7 
3 . 0 

1 0 1 . 0 
3 0 . 3 

1 5 1 . 5 
1 1 2 . 1 
1 0 6 . 8 

9 9 7 3 

3 3 6 1 
2 9 8 5 

3 7 9 

6 1 1 9 
1 1 2 0 
1 9 2 8 

3 7 1 

1 3 6 

6 2 

82 

1 9 7 3 

1 6 2 6 6 

1 9 7 2 

1 3 2 8 
9 8 2 
2 1 6 

35 
6 5 

1 1 0 
8 1 

1 
22 

5 3 1 
5 0 

1 8 7 
2 0 3 

9 1 

1 1 1 6 0 

5 1 1 5 
1 5 1 1 

6 0 1 

8 7 3 6 
5 5 1 0 
2 6 8 2 

5 1 1 

2 2 2 

8 7 

1 3 1 

1 9 7 1 

1 8 8 5 5 

2 1 2 2 

1 5 1 7 
1 2 1 9 

1 7 1 
6 0 
6 7 

2 1 7 
1 2 8 

1 5 
7 1 

6 8 8 
6 7 

2 1 6 
2 1 9 
1 2 6 

1 6 2 1 2 

5 7 1 0 
5 0 2 9 

7 1 1 

1 0 1 3 6 
6 1 1 0 
3 0 0 6 

6 9 0 

2 6 9 

9 7 

1 9 1 

1 9 7 5 

1 1 9 1 3 

2 1 1 6 

1 1 1 6 
9 0 2 
ISO 

55 
3 9 

3 0 1 
1 5 2 

3 0 
1 2 2 

6 6 6 
6 1 

2 5 3 
2 2 8 
1 2 1 

1 2 5 3 6 

• 
1 7 9 6 
1 1 7 3 

6 2 3 

7 1 1 8 
1 2 2 0 
2 6 1 0 

5 8 8 

2 1 7 

7 5 

2 6 1 

1 9 7 6 

1 9 2 1 0 

2 9 5 1 

1 1 9 1 
1 2 6 1 

1 0 9 
8 3 
1 1 

5 1 5 
1 5 5 

8 0 
2 8 0 

9 1 5 
8 2 

3 5 1 
3 1 9 
1 6 0 

1 5 8 2 5 

6 7 3 1 
5 9 9 2 

7 3 9 

8 6 9 1 
1 3 1 7 
3 5 6 1 

8 1 3 

2 7 2 

1 2 8 

1 3 1 

1 9 7 7 

2 1 3 5 5 

3 1 2 7 

1 6 3 5 
1 1 0 0 

7 1 
1 0 1 

6 0 

6 6 8 
1 3 0 
1 1 1 
3 9 7 

1 1 2 1 
6 6 

1 2 9 
1 1 2 
1 8 7 

1 7 3 1 0 

7 2 1 7 
6 1 2 5 

7 9 2 

9 6 2 0 
1 6 8 3 
1 0 9 0 

8 1 7 

3 2 1 

1 8 2 

5 8 8 

1 9 7 8 

2 1 0 5 1 

1 1 8 1 

2 1 2 7 

9 5 9 

1 3 9 8 

1 8 8 1 8 

8 1 5 9 

1 0 0 8 0 

3 3 9 

2 1 0 

7 5 2 

1 9 7 9 

2 5 7 5 8 

5 2 1 7 

2 1 7 9 

1 1 6 6 

1 6 0 3 

1 9 5 9 1 

8 1 6 1 

1 0 1 8 0 

3 6 6 

2 8 1 

9 2 0 

1 9 8 0 

2 8 1 1 7 

6 0 9 8 

2 9 1 9 

1 3 1 6 

1 8 3 3 

2 0 8 9 7 

8 7 5 5 

1 1 1 1 0 

3 9 2 

3 1 0 

1 1 2 2 

1 9 8 1 

3 0 9 1 5 

7 0 2 2 

3 3 1 8 

1 5 7 2 

2 1 0 2 

2 2 5 1 9 

9 1 1 7 

1 2 5 1 0 

1 3 2 

1 3 0 

1 3 7 1 

1 

3 3 

7 

3 

1 

2 

2 3 

9 

1 3 

1 

Source: DATAQUl'ST, I 



Appendix A—Market Estimate Worksheets 

Table A-1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
\ (Dollars in Millions) 

\ 

/ 
1973 1974 1975 1976 1977 /l978 1979 1980 1981 1982 

TOTAL SEMICOmVCTOR 4616 5373 4348 5762 6310 7283 8123 9590 11000 12628 

TOTAL I C 1986 2495 2097 2936 3443 4063 4572 5510 6387 7401 

BIPOLAR DIGITAL 908 975 672 903 1038 1204 1312 1509 1590 1902 
TTL 648 719 496 719 833 952 995 1128 1250 1386 
VTL 118 101 81 71 58 50 40 30 20 10 
ECL 65 73 55 76 94 120 144 173 207 249 
OTEEE 11 82 40 37 53 82 133 178 213 257 

ms 
FMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

562 
494 
13 
55 

515 
72 
200 
152 
92 

2465 

1307 
812 
495 

846 
277 
456 
113 

195 

117 

165 
22 
102 
15 
26 

873 
690 
72 
111 

547 
91 
251 
182 
123 

2681 

1388 
855 
533 

941 
322 
481 
138 

231 

121 

197 
23 
120 
21 
33 

835 
607 
133 
95 

590 
74 
240 
162 
114 

2034 

1068 
626 
442 

707 
211 
396 
100 

180 

79 

217 
29 
125 
22 
41 

1228 
649 
377 
202 

8 05 
89 
322 
251 
143 

2546 

1318 
779 
539 

888 
259 
499 
130 

231 

109 

280 
40 
141 
30 
59 

1430 
526 
634 
270 

975 
75 
390 
338 
172 

2627 

1330 
745 
585 

904 
236 
520 
148 

280 

113 

240 
40 
90 
40 
70 

1742 
502 
902 
338 

1117 
78 
450 
390 
199 

2941 

1455 
776 
580 

1013 
248 
598 
167 

335 

137 

279 
45 
95 
55 
84 

2020 
452 

1176 
392 

1240 
81 
510 
445 
204 

3229 

1573 
810 
763 

1114 
275 
655 
184 

398 

144 

322 
49 
105 
70 
97 

2520 
398 

1636 
486 

1481 
85 
529 
549 
218 

3679 

1763 
856 
907 

1269 
- 314 
7,45 
210 

476 

171 

401 
61 
128 
90 
122 

3009 
358 

2058 
583 

1588 
90 
722 
634 
242 

4134 

1946 
905 
1041 

1415 
352 
829 
234 

570 

203 

479 
72 
149 
115 
143 

3583 
322 

2561 
700 

1915 
95 
825 
734 
262 

4555 

2139 
943 

1195 

1581 
393 
932 
256 

693 

24 2 

^ 572 
'"•, 89 
175 
136 
172 

\ 
Source: DATA QUEST, Inc. 

SIS Copyright © 12 May 1978 by DATAQUEST A-1 



Appendix A—Market Estimate Worksheets 

\ 
Table A-2 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 

\ 
\ 

TOTAL SEMICONDUCTOR. 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OThJJR 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1973 

1964 

\ 989 

510 

278 

201 

872 

103 
11 
72 
10 
10 

(Dollars in Millions) 

1974 

2270 

1260 

573 

442 

245 

888 

4?1 
230 
201 

301 
96 

152 
53 

81 

75 

122 
12 
84 
13 
13 

1975 

1818 

1018 

362 

432 

\ 

224 

572 

347 
169 
17 8 

223 
53 

127 
43 

60 

42 

128 
13 
86 
13 
16 

1976 

2362 

1414 

48 8 

650 

276 

\ 

797 

407 
197 
210 

270 
60 

156 
54 

80 

40 

151 
18 
94 
17 
22 

1977 ^ 

2659 

1746 

584 

805 

357 

812 

404 
192 
212 

272 
50 

152 
70 

100 

36 

101 
16 
42 
21 
22 

/ 

•^978 

3100 

2041 

658 

973 

400 

937 

. ^^^ 
"\204 

251 

314 •. 
54 

182 
78 

123 

45 

122 
1° 
46 
27 
30 

1979 

3384 

2246 

713 

1099 

434 

999 

473 
210 
263 

332 
• 58 

190 
84 

148 

46 

139 
21 
52 
33 
33 

Source 

1980 

3934 

2546 

803 

1334 

509 

1121 

522 
226 
296 

373 
65 

215 
93 

173 

-53 

167\ 
25 
53 
41 
38 

1981 1982 

4383 4867 

2991 3364 

880 968 

1548 1781 

563 615 

1196 1279 

545 566 
239 245 
306 321 

395 415 
69 72 

227 239 
99 104 

198 234 

58 64 

196 224 
-̂  28 32 

• 72 83 
52 58 
44 51 

DATAQUEST, Inc. 

\ 

SIS Copyright © 12 May 1978 by DATAQUEST 

v̂ 

A-2 



Appendix A—Market Estimate Worksheets 

Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

HOS 
VMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1973 

1158 

432 

100 

177 

155 

598 

28 
4 

13 
2 
9 

(Dollars 

1974 

1276 

535 

131 

241 

153 

708 

412 
293 
119 

241 
94 

121 
25 

38 

17 

33 
4 

15 
3 

11 

1975 

1001 

447 

100 

201 

146 

517 

3 08 
187 
121 

155 
70 
78 
18 

29 

14 

37 
5 

16 
3 

13 

in Millions) 

1976 

1547 

709 

154 

283 

272 

779 

435 
290 
146 

253 
85 

154 
24 

50 

30 

59 
6 

18 
4 

31 

1977 

1516 

767 

168 

281 

318 

779 

423 
258 
155 

248 
74 

152 
22 

65 

42 

70 
8 

22 
7 

33 

1978 

1847 

909 

200 

343 

356 

' , 861 

45,9 
284 
175 

275 
77 

171 
27 

78 

49 

77 
10 
22 
12 
33 

1979 

2073 

1038 

224 

408 

405 

946 

499 
29 3 
206 

i304 
85 

187 , 
32 

90 

53 

89 
12 
25 
16 
36 

Source 

1980 

2473 

1269 

264 

522 

483 

1087 

553 
306 
257 

351 
98 

216 
37 

110 

63 

117 
16 
30 
22 
49 

1981 

2870 

1492 

304 

637 

551 

1242 

633 
320 
313 

402 
113 
246 

43 

132 

75 

136 
i9. 
3 5 ' 
27 
55 

1982 

3337 

1754 

349 

777 

6 28 

1417 

710 
333 
377 

455 
125 
282 

48 

160 

91 

155 
26 
42 

. 32 
-65 

DATAQUEST, Inc. \ 

\ 
1. 

SIS Copyright © 12 May 1978 by DATAQUEST A-3 

•'^K 



Appendix A—Market Estimate Worksheets 

\ 

Table A-4 

ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION 

\ 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
P'lOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1973 

1336 

514x 

263 

101 

150 

795 

27 
7 

11 
3 
5 

(Dollars 

1974 

1591 

518 

229 

158 

221 

944 

453 
289 
174 

362 

112 
194 

55 

100 

19 

29 
5 

13 
4 
6 

1975 

1304 

542 

180 

158 

204 

728 

351 
243 

108 

28 2 
72 

173 
37 

82 

13 

34 
7 

14 
5 
8 

in Millions) 

1976 

1521 

6 59 

222 

212 

225 

V 

821 

395 
251 
144 

303 

101 
159 

43 

93 

30 

41 
9 

17 
5 

10 

1977 

1639 

741 

245 

249 

247 

\. 

849 

405 
242 
163 

322 
98 

179 
45 

99 

23 

49 

10 

20 

8 

11 

1978 

1862 

880 

287 

306 

287 

.925 

430 
242 
188 

351 

102 

201 
48 

116 

28 

57 
12 
20 
10 
15 

1979 

2078 

994 

315 

358 

321 

1019 

455 
253 
213 

388 
113 
224 

51 

137 

28 

65 
12 
21 
13 
19 

Source 

1980 

2412 

1203 

355 

452 

385 

1130 

507 
254 
243 

430 
124 
248 
• 58 

161 

32 

79 
14 
25 
17 
23 

1981 

2767 

1398 

413 

542 

443 

1272 

560 
278 
282 

481 
139 
278 
64 

194 

, 37 

97 
1% 
29 
23 
28 

1982 

3174 

1526 

467 

550 

509 

1430 

613 
288 
325 

536 

155 
312 

69 

237 

44 

118 
20 

„ 34 
\29 

'a.s 

\ 
DATA QUEST, Inc. \ 

\ 
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\ 

Table A-5 

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION 

TCfTAL SEMICOmUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINmNT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

(Dollars in 

1973 1974 

158 236 

51 82 

,35 42 

$ 22 

10 18 

100 141 

82 
43 
39 

37 
20 
14 

3 

12 

10 

7 13 
0 1 
6 8 
0 1 
1 3 

1975 

225 

90 

30 

44 

16 

117 

62 
27 
35 

36 
16 
18 

2 

9 

10 

18 
4 
9 
1 
4 

Millions) 

1976 

332 

154 

39 

83 

32 

149 

80 
41 
39 

52 
13 
30 

9 

8 

9 

29 
7 

12 
4 
6 

1977 

396 

189 

41 

95 

53 

187 

98 
43 
55 

62 
14 
37 
11 

15 

12 

20 
6 
6 
4 
4 

1978 

474 

233 

49 

120 

54 

218 

112 
46 
66 

73 
15 
44 
14 

18 

15 

23 
4 
7 
6 
6 

1979 

588 

294 

60 

155 

79 

265 

135 
54 
81 

. 90 
19 
5H 
17 

23 

17 

29 
4 
8 
8 
9 

Source: 

1980 

771 

392 

76 

212 

104 

341 

171 
60 

111 

115 
27 
66 
22 

32 

23 

38 
6 

10 
10 
12 

1981 

980 

506 

93 

282 

131 

424 

208 
68 

140 

137 
31 
78 
28 

46 

33 

50 
'•=, 8 

13 
13' 
16 

DATAQUEST 

1982 

1250 

657 

113 

375 

164 

529 

250 
77 

173 

174 
40 
99 
35 

62 

43 

64 
11 
15 
17 

\ 20 

, Inc. \ 

SIS Copyright © 12 May 1978 by DATAQUEST A-5 



Appendix A—Market Estimate Worksheets 

. 
Fable A-6 ^ ̂ Ai 

Cowi^*^?^""^ 
ESTIMATED WORLDWIDE SEMICONDUCTOR^ACTORY SHIPMENTS 

•i 

_ : r , •TOTAL SEMICONDUCTOR 

^ TOTAL I C 

• '* BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

-—'•-)» MOS 
PMOS 
NWS 
CMOS 

~~yt LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

y TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

• 1> OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

r-
1969 
2476 

668 

402 
175 
141 

28 
58 

30 
29 

0 
1 

236 

1754 

869 
585 
284 

692 
287 
305 
100 

119 

84 

44 

(Dollars in 

1970 

2626 

827 

423 
175 
149 

53 
>. 46 

100 
97 

0 
3 

304 

1749 

878 
574 
304 

665 
255 
316 

94 

123 

83 

50 
6 

13 
1 

30 

1971 

2540 

913 

455 
233 
116 

62 
44 

162 
. 153 

2 
7 

296 

1574 

828 
518 
310 

5 58 
176 
309 

73 

110 

78 

53 
6 

21 
2 

24 

Millions) 

1972 

3148 

1245 

538 
349 

98 
58 
33 

275 
260 

4 
12 

431 
, 47 

190 
100 

94, 

1796 

938 
597 
341 

542 
205 
347 

89 

123 

93 

107 
15 
55 

7 
30 

1973 

4616 

1986 

908 
548 
118 

65 
77 

562 
494 

13 
55 

516 
72 

200 
152 

92 

2455 

1307 
812 
495 

846 
277 
455 
113 

195 

117 

165 
22 

102 
15 
26 

1974 

5373 1 

2495; 

975! 
719 
101 

73 
82 

873 
690 

72 
111 

647 
91 

251 
182 
123 

2681 

1388 
855 
533 

941 
322 
481 
138 

231 

121 

197 
23 

120 
21 
33 

Source 

1975 

4348 

2097 

572 
496 

81 
55 
40 

835 
607 
133 

95 

590 
74 

240 
152 
114 

2034 

1058 
626 
442 

707 
211 
3^,5 
100 

180 

79 

217 
29 

125 
22 
41 

1976 

5762 

2936 

903 
719 

71 
76 
37 

1228 
649 
377 
202 

805 
89 

322 
251 
143 

2545 

1318 
779 
539 

888 
259 
499 
130 

231 

1O9, 

280 
40 

141 
30 
69 

1977 

6310 

3443 

1038 
833 

58 
94 
53 

1430 
525 
634 
270 

975 
75 

390 
338 
172 

2627 

1330 
745 
585 

904 
236 
520 
148 

280 

113 

x240 
~ 40 

90 
40\ 
70 ^ 

: DATAQUEST, Inc. 
• \ 

\ . 
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\' 
Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 

\ 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
VMOS 

mos 
CWS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAIN'iENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 

1327 

498 

3 26 
142 
114 

23 
47 

21 
20 

0 
1 

151 

792 

363 
233 
130 

307 
143 
108 

56 

53 

59 

37 

(Dollars in 

1970 

1210 

5 24 

287 
116 
100 

34 
37 

75 
72 

0 
3 

162 

553 

290 
175 
115 

255 
104 
101 

51 

60 

47 

33 
5 

11 
1 

16 

1971 

1161 

537 

263 
135 

69 
38 
21 

101 
93 

2 
' , 6 

173 

587 

303 
178 
125 

189 
51 

102 
36 

54 

41 

37 
5 

18 
2 

12 

Millions) 

1972 

1498 

749 

342 
224 

53 
35 
19 

169 
156 

4 
9 

238 

' • \ , 

678 

358 
208 
150 

210 
47 

119 
44 

64 

46 

71 
9 

45 
5 

11 

1973 

2209 

1192 

555 
428 

61 
41 
25 

383 
323 

12 
48 

253 

895 

440 
230 
210 

286 
73 

159 
54 

95 

75 

121 
13 
83 
11 
14 

1974 

2526 

1495 

594 
459 

49 
45 
31 

592 
432 

65 
94 

309 

987 

468 
243 
225 

331 
96 

172 
63 

102 

86 

144 
13 
98 
15 
18 

Source 

1975 

2132 

1221 

400 
308 

43 
33 
16 

538 
353 
108 

77 

283 

759 

376 
179 
197 

256 
.63 

141 
52 

75 

52 

152 
15 
98 
14 
25 

1975 

2703 

1537 

519 
429 

41 
39 
10 

798 
33 2 
304 
162 

320 

895 

425 
214 
211 

303 
68 

167 
58 

101 

56 

171 
22 

102 
20 
27 

1977 

3020 

1968 

618 
538 

35 
35 

9 

930 
225 
484 
220 

420 

928 

451 
223 
228 

300 
54 

170 
75 

119 

58 

124 
23 
57 
22 \ 
2 2 ••., 

'v 

; DATAQUEST, Inc. \ 
V 
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\ 
\ 
\ 

Table A-8 

ESIFJMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 

\ 
• \ 

TOTkh SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL '\ 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 

506 

8 / 

35 

\ 
8 
0 
0 

44 

419 

244 
162 

82 

139 
53 
76 
10 

23 

13 

(Dollars in 

1970 

763 

167 

70 

20 
\ 20 

'• 0 

0 

77 

585 

339 
225 
114 

201 
76 

110 
15 

34 

11 

11 
0 
1 
0 

10 

1971 

664 

168 

63 

50 
49 

0 
1 

Millions) 

1972 

832 

241 

50 

82 
80 

0 
2 

55 109 

\ 
\ 

486 

277 
172 
105 

17 3 
54 

107 
12 

26 

10 

10 
0 
2 
0 
8 

56,8 

315 
215 
100 

205 
69 

121 
15 

25 

23 

23 
2 
7 
1 

13 

1973 

1140 

372 

82 

140 
135 

1 
4 

150 

748 

, 430 
,311 
119 

255 
88 

147 
20 

43 

20 

20 
3 

10 
2 
5 

1974 

1167 

418 

105 

156 
142 

4 
10 

157 

731 

427 
302 
125 

241 
86 

130 
25 

45 

18 

18 
2 
8 
2 
6 

Source 

1975 

921 

392 

75 

184 
152 

19 
13 

133 

505 

302 
187 
115 

162 
57 
87 
18 

27 

14 

24 
3 

10 
3 
8 

1976 

1514 

657 

105 

286 
198 

58 
30 

266 

809 

468 
298 
170 

274 
87 

160 
27 

45 

22 

48 
3 

13 
3 

29 

1977 

1614 

708 

124 

290 
160 
100 

30 

294 

845 

461 
280 
181 

28 3 
85 

171 
27 

62 

39 

61 
5 

14 
5 

37 

DATAQUEST, Inc. 

\ 
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Table A-9 

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICOmUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
VTL 
ECL 
OTHER 

MOS 
PMOS 
HMOS 

cms 
LINEAR 

INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 

633 

. 83 

41 

1 
1 
0 
0 

11 

543 

256 
184 

72 

242 
87 

121 
34 

33 

12 

7 

(Dollars in Millions) 

1970 

641 

136 

66 

* 

5 
5 
0 
0 

65 

499 

241 
166 

75 

204 
71 

105 
28 

29 

25 

6 
1 
1 
0 
4 

1971 

698 

i.'06 

127 

11 
11 

0 
0 

68 

486 

238 
158 

80 

191 
66 

100 
25 

30 

27 

6 
1 
1 
0 
4 

1972 

789 

250 

141 

25 
24 

0 
1 

84 

'\ 

527 

250 
159 

91 

219 
82 

107 
30 

34 

24 

12 
4 
2 
1 
5 

1973 

1195 

403 

252 

39 
36 

0 
3 

112 

V 

771 

396 
230 
166 

296 
107 
150 

39 

57 

22 

21 
6 
7 
2 
6 

1974 

1448 

531 

246 

122 
113 

2 
7 

163 

893 

44'3,, 
2 6 0 ' 
183 

349 
120 
179 

50 

84 

17 

24 
6 
9 
3 
6 

Source 

1975 

1175 

433 

167 

108 
97 

6 
5 

158 

717 

350 
, 220 
"••130 

276, 
78' 

168 
30 

78 

13 

25 
7 

10 
3 
5 

1976 

1345 

537 

212 

138 
113 

15 
10 

187 

774 

369 
216 
153 

299 
X 9 2 
\ 1 7 2 

\ 3 5 

8 5 \ 

21 

34 
9 

15 
4 
6 

1977 

1483 

663 

237 

203 
133 

50 
20 

223 

781 

359 
189 
170 

307 
83 

179 
45 

99 

\ 1 6 

3*9 
9"'\ 

14 
9 
7 

DATAQUEST, Inc. 

\ \ 
\ 

\ 
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1 ^ 
1 

ESTIMATED REST 0] 
i 

! 

; TOTAL SEMICONVUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

Table A-10 

F WORLD SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

1959 

10 

0 

0 

0 
0 
0 
0 

0 

10 

6 
6 
0 

4 
1+ 

0 
0 

0 

0 

0 
0 
0 
0 
0 

1970 

12 

0 

0 

\ 

\ 

0 
0 
0 
0 

0 

12 

8 
8 
0 

4 
4 
0 
0 

0 

0 

0 
0 
0 
0 
0 

1971 

17 

2 

2 

• 0 

\ 0 
0 
0 

0 

15 

10 
10 

0 

5 
5 
0 
0 

0 

0 

0 
0 
0 
0 
0 

1972 

29 

5 

5 

0 
0 
0 
0 

0 

23 

15 
15 

0 

8 
8 
0 
0 

0 

0 

1 
0 
0 
0 
1 

1973 

72 

19 

18 

0 
0 
0 
0 

1 

V 

\ 
\ 

50 

41 
41 

0 

9 
9 
0 
0 

0 

0 

3 
0 
2 
0 
1 

1974 

132 

51 

30 

3 
3 
0 
0 

18 

\ 
x70 

50-^ 
50 

0 

20 
20 

0 
0 

0 

0 

11 
2 
5 
1 
3 

Source 

1975 

120 

51 

30 

5 
5 
0 
0 

16 

53 

40 
\ 40 

• 0 

l3-, 
13 

0 
0 

0 

0 

16 
4 
7 
2 
3 

1976 

200 

105 

67 

6 
5 
0 
0 

32 

68 

56 
51 

5 

12 
\ 12 

\ 0 
\ 0 

o\ 

0 

27 
6 

11 
3 
7 

1977 

193 

104 

59 

7 
7 
0 
0 

38 

73 

59 
53 

6 

14 
14 

0 
0 

X ° 

' 0 

ik 
3 \ 
5 
4 
4 

: DATAQUEST, Inc. 

\ 
\ 

\ 
\ 
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INTRODUCTION 

Appendix A consists of a set of detailed ta
bles that estimate semiconductor consumption 
and semiconductor factory shipments both 
worldwide and for four major geographical re
gions. Tables A-1 details world semiconductor 
consumption. Table A-2 through A-5 estimate 
semiconductor consumption for four geographi
cal regions—North America, Western Em-ope, 
Japan, and the Rest of the World (ROW), re
spectively. 

Table A-6 details world factory shipments 
of semiconductors. Tables A-7 through A-10 es
timate semiconductor production in North 
America, Western Europe, Japan, and the Rest 
of the World. The differences between Tables 
A-2 through A-5 and Tables A-7 through A-10, 
for each geographic region, represent net ex
ports from those regions. 

Each table gives estimates for semiconduc
tor consumption or shipments by the major 
product categories of semiconductor devices. In 
these tables, semiconductor components have 
been divided into three major product groups: 
integrated circuits, discrete devices, and opto
electronic devices. Each of these groups is di
vided into a number of subgroups, some of 
which are further segmented. Totals for each 
device group or subgroup are presented at the 
top of each category. In general, these product 
divisions are self-explanatory. The difference 
between low-power and high-power transistors 
is set at the 1-watt power handling capability. 
Power diodes are rated at greater than 1 amp; 
signal diodes at less than 1 amp. 

Special discrete devices that are neither 
transistors, diodes, nor thrysistors are catego
rized as "Other." 

DEFINITIONS AND CONVENTIONS 

DATAQUEST utilizes a common basis of 
manufacturers for all data tables. This basis in

cludes all non-captive suppliers to the semicon
ductor market. It excludes captive suppUers that 
manufacture devices solely for the benefit of 
the parent company, such as Burroughs, IBM, 
NCR, and Western Electric. Included, however, 
are companies that actively market semicon
ductor devices to industry as well as to other di
visions of their own company. For these com
panies, both external shipments and internal 
consumption are included. Devices used inter
nally are valued at current market prices. 

For purposes of Appendix A, consumption 
is defined as the purchase of a semiconductor 
device or devices. This definition must be dif
ferentiated from actual use of the device in a 
final product. Devices that are inventoried at 
the user level are considered consumption un
der our definition. 

The fabrication and assembly of a semi
conductor device may be performed in several 
different locations. For the purposes of this data 
base, factory shipments are defined geographi
cally as occurring from that point where the de
vice was tested and marked, irrespective of 
where the device was assembled or where ini
tial wafer fabrication was performed. In gen
eral, factory shipments and production are 
equated, but devices inventoried at the manu
facturer's level are not included in DATA-
QUEST's basis for factory shipments. 

Because of prior reporting methods used 
by the Electronic Industries Association (EIA) 
and the Japanese Ministry for International 
Trade and Industry (MITI), hybrid devices are 
included as a product segment of integrated cir
cuits prior to 1973. This segmentation is some
what artificial because hybrid devices are pri
marily a special packaging arrangement. As a 
result, DATAQUEST has deleted this segment 
for the years after 1973, and hybrid devices 
manufactured by semiconductor companies are 
included in the most appropriate product seg
ment. 

The detailed definitions of basis we have 

SIS Copyright © 30 May 1979 by DATAQUEST A.0-1 
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used may differ from those used in other 
studies of this type. Our basis is nearly the same 
as that used by the American Electronic Associ
ation (formerly WEMA), but is different from 
that used by many companies. 

Certain assumptions or conventions im
plicit in our forecast may differ from those of 
others' forecasts. 

DATA SOURCES 

There exists no single official source of in
formation on worldwide production and trade 
in semiconductors. The information presented 
in Appendix A has been consolidated from a 
wide variety of fragmentary sources, each of 
which focuses on a specific part of the market. 

Historical U.S. data prior to 1973 rely to a 
large degree on data collected by the Electron
ics Industry Assodation (EIA). More recent 
data are compiled from a variety of published 
and nonpublished sources. 

There is no single source of data on Euro
pean semiconductor production. For European 
markets, U.S. Department of Commerce trade 
statistics, marketing statistics from the Semicon
ductor Industry Association (SIA), and ship
ment estimates for each individual company 
are the primary data sources used. 

In Japan, many statistics are compiled and 
published by MITI. 

U.S. Commerce Department trade statistics 
and MITI trade statistics constitute the major 
pubUshed sources used to estimate ROW con
sumption and factory shipments. 

It should be clear from the broad scope 
and detailed breakdown of tables that their de
velopment is a major effort. We believe that the 
estimates presented here are the most accurate 
and meaningful generally available today. The 
sources of the data presented in the tables are: 

• Unit sales or revenues (or both) published 
by major industry participants, both in the 

U.S. and abroad 

• Estimates presented by knowledgeable and 
reliable industry spokesmen 

• Government data or trade association data 
such as EIA, MITI, SIA, and the U.S. De
partment of Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufactur
ers, distributors, and users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing 
these estimates has been to achieve consistency 
among the various data elements that constitute 
the forecast and the past data base. The oppor
tunity to check the numeric value of a directly 
obtained data element by deriving it indirectly 
from other data elements by one or more alter
native means has been of great assistance in as
suring the accuracy and consistency of the esti
mates. Thus, the data in Appendix A are con
sistent with the Market Share estimates in Ap
pendix B and with the individual company 
revenue breakdowns presented in Chapters 8, 
9, and 10, as well as with summary tables pre
sented in Chapter 2, "Semiconductor Markets." 

ACCURACY 

The tables presented here represent 
DATAQUEST estimates that we believe are 
reasonably accurate. Where we have no reason
able estimate, none are given. A blank space in 
a table indicates the unavailability of a reason
ably accurate estimate, and a zero in a table 
represents an estimate. 
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VALUATION OF CONSUMPTION AND 
FACTORY SHIPMENTS 

Regional Consumption and Factory Ship
ments amounts are expressed in U.S. dollars. 
To make the tables of Appendix A useful in 
comparing different regions, it is necessary to 
express all values in a common currency and, 
because of U.S. producers' large presence in the 
international markets, the dollar was the prefer
red choice. 

However, the choice of the U.S. dollar (or 
any single currency, for that matter) as the cur
rency basis for the tables, brings with it some 
problems that require readers to take careful 
consideration in interpreting the data. 

Inflation 

All countries that participate significantly 
in international semiconductor markets have, to 
a greater or lesser extent, suffered from an 
overall price inflation in the 1970s. 

As a consequence, the dollar in a given 
year is not truly comparable with the dollar in 
any preceding year. Consumer and wholesale 
Price Indices and GNP Deflators all measure 
price changes in various composite "market 
baskets" of goods. However, there is no price 
index that measures price changes of material 
and labor inputs to the semiconductor industry. 
Indeed the "mix" is changing so rapidly that 
what is used this year was sometimes unavaila
ble last year, at any price. Nor is there a com
posite price index that measures price changes 
in aggregate semiconductor product. In an in
dustry noted for its deflationary trends, this lat
ter effect would tend to make the component 
purchaser's dollar worth more as time passed 
in terms of purchasing electronic capability. 

We have made no adjustments in the his
torical data to account for these inflationary 
and deflationary effects. The data is left in 
current dollars for all historical data, and com

parisons between different years must be inter
preted accordingly. 

Exchange Rates 

Construction of the tables requires combin
ing data from many countries, each of which 
has different ^id changing exchange rates. This 
situation raises a related issue of how to express 
foreign production in terms of current U.S. dol
lars. 

Because approximately 50 percent of Euro
pean consumption is produced by U.S. compa
nies, estimates of overall European market di
mensions by DATAQUEST have always been 
made directly in dollars. For 1978, about 9 per
cent growth over 1977 in European consump
tion reflects exchange rate effects. 

However, Japanese consumption and fac
tory shipments have been translated from MITI 
data, which are originally exjpressed in yen. Un
til this edition (June 1979), which includes esti
mates for 1978, we have translated yen to dol
lars at the historical ratio of 300 yen to one dol
lar. While this exchange rate was a reasonably 
good approximation through mid-1977, the an
nual 1977 rate was about 265 yen per dollar, 
while for 1978 the annual rate was 207 yen per 
dollar. At one point in mid-1978, the rate was 
176 yen per dollar; at the time of this pubhca-
tion it rests at about 218 yen per dollar. 

By maintaining a constant exchange rate of 
300 yen per dollar, we tended to understate the 
Japanese market size, but remained true to the 
year-to-year market size growth rate. This year, 
we have presented our Japanese market data 
both at dollar amoimts calculated from yen at 
the exchange rate applicable during the period 
of estimation and in terms of yen alone, in 
which case the effect of a fluctuating exchange 
rate is removed altogether. Table A-13 (Esti
mated Japanese Semiconductor Consumption), 
and Table A-14 (Estimated Japanese Semicon
ductor Factory Shipments, Expressed in Yen) 
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have been added as supplemental data. In this 
way, both the absolute market size and market 
size growth rate can be reasonably assessed. 

One result of this change is that in this edi
tion Japan shows a much higher dollar growth 
rate in consumption and factory shipments than 
was evident in earlier editions. It must be re
membered, however, that the true growth rate 
of Japanese factory shipments between 1977 
and 1978 was about 10 percent, when ex
pressed in yen (Table A-14), not the 40 percent 
growth seen in Table A-8. Much of the growth 
seen in Table A-8 between 1977 and 1978 was 
due to the rise in value of the yen against the 
dollar, from 265 yen per dollar (1977 annual 
rate) to 207 yen per dollar (1978 annual rate). 

Since much of ROW consumption comes 
from Japan, ROW semiconductor consumption 

(Table A-5) is also seen to exhibit more rapid 
growth in the 1976-1978 time period when ex
pressed in dollars. 

FORECAST 

As mentioned above, historical data is ex
pressed in current dollars. For the consumption 
forecast, which appears in Tables A-1 to A-5, 
all estimates for 1979 and beyond are made as 
if the 1978 monetary conditions were main
tained through 1983, i.e., zero inflation and un
changing exchange rates. This means that the 
forecast is in 1978 constant-value dollars at 
1978 exchange rates. 

DATAQUEST can make available to cli
ents supplementary data dealing with interre
gional trade, average selling prices, or other 
analyses used in the preparation of these tables. 
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Table A-1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 

TOTAL. SEHICOHDVCTOS 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER-

HOS 
PMOS 
SNOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THIRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1 9 7 U 

S>f05 

2 S 1 0 

9 7 9 
7 1 9 
1 0 5 

7 3 
8 2 

8 8 0 
6 9 7 

7 2 
1 1 1 

6 5 1 
9 1 

2U7 
1 8 2 
1 2 3 

2 7 0 0 

lUOO 
8 7 4 
5 2 6 

9U4 
3 2 3 
4 8 2 
1 3 9 

2 3 2 

1 2 4 

1 9 5 
2 3 

1 2 0 
2 1 
3 1 

Note:- Vaiue of Japanese consumption includec 

(Dollars 

1 9 7 5 

4 3 7 3 

2 1 2 0 

6 8 2 
4 9 9 

8 1 
5 5 
4 7 

8 3 7 
6 0 9 
1 3 3 

9 5 

6 0 1 
7 5 

2 4 3 
1 6 5 
1 1 8 

2 0 2 8 

1 0 6 3 
6 3 8 
4 2 5 

7 09 
2 1 1 
3 9 8 
1 0 0 

1 8 0 

7 6 

2 2 5 
3 2 

1 2 8 
2 2 
4 3 

1 9 7 6 

5 8 2 7 

2 9 3 8 

9 0 5 
7 1 1 

7 1 
7 6 
4 7 

1 2 2 9 
6 4 8 
3 7 7 
2 0 4 

8 0 4 
8 9 

3 2 0 
2 4 9 
1 4 7 

2 6 0 1 

1 3 4 3 
8 0 3 
5 4 0 

9 0 4 

in Millions) 

1 9 7 7 1 9 7 8 

W^^m 
Sinr jaj6J> W 
m 

S 0 8 4 

1 3 5 9 
fl-S^g?il070 

5 5 
9 4 
5 8 

il# 56?9 
6 9 6 
2 7 4 

tO*B-
9 5 

4 0 8 
3J*^T3 
1 8 8 

2*-3 2 

mi 
1 4 3 0 S238-M-

63LHt*»-
^7T 
ssiT 

2 7 6 7^-7295" 
5 0 4 
1 2 4 

2 4 1 

1 1 3 

2 8 8 
5 4 

1 5 1 
29 
5 4 

.Cj255r 
1 3 0 

'̂ %9'1 

•'{z-T 

3 0 9 
••fr«7C= 

s<4mc 
3 4 
6 5 

5 3 
1 4 0 

9 6 

2 2 8 9 
5 9 9 

1 3 4 5 
3 4 5 

1 4 3 6 
1 2 3 
5 2 7 
5 0 5 
2 8 1 

3 1 7 4 

1 5 1 1 
8 3 0 
6 8 1 

1 1 8 8 
3 4 6 
6 8 2 
1 6 0 

3 1 7 

1 5 8 

4 1 9 
8 9 

1 9 3 
51 
8 6 

1 9 7 9 

1 0 3 1 3 

6 3 4 8 

1 6 1 7 
1 2 4 0 

4 3 
1 7 5 
1 5 9 

3 0 2 3 
6 7 1 

1 9 2 3 
4 2 9 

1 7 0 8 
1 4 0 
6 4 7 

^.^70 
• 3 5 1 

3 4 2 3 

1 6 0 8 
8 4 5 
7 6 3 

1 2 9 2 
3 6 3 
7 5 5 
1 7 4 

3 5 3 

1 7 0 

5 4 2 
1 0 4 
2 2 6 

8 4 
1 2 8 

1 

in worldvkide totals has been translated from yen at ex 
change rate applicable during period of estimate. See Table A-12 for exchange rates 
pean consumption and Resi-of-World cotuumptior 
see Introduction to Appendix A for discussion of 

used. Euro-
has been estimated directly in dollars. Please 

terms of forecast. 

Source: 

1 9 8 0 

1 1 3 2 6 

7 1 9 9 

1 7 5 0 
1 2 7 8 

3 3 
2 2 3 
2 1 6 

3 5 4 1 
7 1 1 

2 2 8-S 
5 4 9 

1 9 0 8 
1 5 1 
7 3 9 
6 0 4 
4 1 4 

3 5 1 6 

1 6 4 6 
8 5 1 
7 9 5 

1 3 2 0 
3 6 1 
7 8 2 
1 7 7 

3 6 9 

1 8 1 

6 1 1 
1 1 6 
2 4 9 

9 3 
1 5 3 

19 8*1 

1 3 2 1 6 

8 7 5 5 

1 9 8 4 
1 4 2 0 

2 5 
2 5 4 
2 7 5 

4 4 9 8 
6 5 0 

3 1 6 7 
6 8 1 

2 2 7 3 
1 7 4 
9 0 9 
6 7 7 
5 1 3 

37 34 

1 7 2 8 
8 6 7 
8 6 1 

1 4 0 7 
3 7 8 
8 3 8 
1 9 1 

4 0 4 

1 9 5 

7 27 
1 3 1 
2 9 5 
1 0 9 
1 9 2 

DATAQUEST. 1 
Ministry 

1 9 8 2 

1 5 2 8 1 

1(3444 

2 2 6 8 
1 6 1 3 

1 9 
3 0 8 
3 2 8 

5 5 1 6 
5 9 2 

4 0 7 1 
8 5 3 

2 6 6 0 
1 9 5 

1 0 7 9 
7 6 5 
6 2 1 

3 9 7 5 

1 8 0 7 
8 8 2 
9 2 5 

1 5 2 0 
3 9 0 
9 2 3 
2 0 7 

4 3 8 

2 1 0 

8 6 2 
1 5 5 
3 4 5 
1 2 7 
2 3 5 

nc. 
of Iniernaiional 

,•1 

1 9 8 3 

1 7 5 5 3 

1 2 3 1 0 

2 5 6 8 
1 8 5 9 

I S 
3 6 3 
3 3 1 

6 6 3 2 
5 2 1 

5 0 8 6 
1 0 2 5 

3 1 1 0 
2 1 8 

1 2 8 9 
8 5 7 
7 4 6 

4 2 5 3 

1 9 0 8 
8 9 6 

1 0 1 2 

16 39 
4 0 3 

1 0 1 1 
2 2 5 

4 7 4 

2 3 2 

9 9 0 
1 7 4 
3 9 7 
1 4 2 
2 7 7 

Trade and Industry (MITl, Japan) 
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c 
Table A-2 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
,y (Dollars in Millions) 

W ^ < 

T:OTAL SEMICONDUCTOB 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PHOS 
KHOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THrRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

197U 

2264 

1259 

57.3 

1976 1977 1978 

1810 2353 2710 -3 9 2-3 • 

1018 1418 

362 488 

442 

244 

884 

432 

224 

664 

1784 2304 

584 718 

4tnrr 4363 

1979 1980 1981 1982 1983 

5061 5837 6696 

2854 3162 3767 4442 5182 

852 910 1010 1147 1278 

660 

270 

845 1151 1491 1710 2155 2629 3155 

355 435 511 542 602 666 749 

791 821 873 948 983 1040 1098 1168 

431 
240 
191 

297 
94 

149 
54 

81 

75 

121 
12 
83 
13 
13 

339 
179 
160 

223 
52 

128 
43 

60 

42 

128 
13 
86 
13 
16 

400 
208 
192 

267 
65 

153 
49 

83 

41 

144 
15 

. 90 
17 
22 

400 
195 
205 

285 
67-

161-
57-

100 

36 

105 
15 
51 
17 
22 

420| 
200! 
2201 

302! 
70! 

172. 
' 601 

106 ' 

45 ' 

146 
20 I 

76 1 
20 : 
30 1 

440 
210 
230 

340 
73 

200 
67 

120 

48 

199 
24 
84 
37 
54 

460 
215 
245 

345 
75 
202 
68 

128 

50 

218 
27 
91 
40 
60 

462 
217 
265 

366 
78 

218 
70 

138 

54 

254 
29 

106 
46 
73 

505 
2 20 
285 

389 
80 

235 
74 

14'7 

57 

297 
34 

121 
53 
89 

535 
225 
310 

413 
82 

253 
78 

158 

62 

346 
38 

138 
61 

109 

Note: See introduction to Appendix A for discussion of forecast. 

Source: DATAQUEST. Inc. 
U.S. Department of Gommerce, 

Bureau of the Census 
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Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
HMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1 9 7 4 

1 3 m 

5 5 1 

1 3 5 

2 4 8 

1 6 8 

7 3 1 

42U 
3 0 2 
1 2 2 

2 4 8 
9 7 

1 2 5 
26 

3 9 

2 0 

3 2 
4 

1 6 
3 
9 

(Dollars ir 

1 9 7 5 

1 0 0 5 

. 4 5 1 

1 0 1 

2 0 3 

1 4 7 

5 1 9 

3 1 1 
1 8 9 
1 2 2 

1 6 8 
7 1 
7 9 
18 

29 

1 1 

3 5 
5 

16 
3 

1 1 

1 9 7 6 

1 5 4 9 

7 1 3 

1 5 6 

28 6 

2 7 1 

7 8 7 

4 4 1 
2 9 3 
1 4 8 

2 6 6 
8 6 

1 5 6 
2 4 

51 

29 

49 
9 

2 7 
4 
9 

I Millions) 

1 9 7 7 

1 8 3 3 

8 7 7 

1 9 0 

3 2 8 

3 5 9 

8 7 6 

4 7 7 
3 0 2 
1 7 5 

2 7 9 
8 3 

1 7 1 
25 

7 3 

4 7 

8 0 
8 

4 2 
7 

2 3 

1 9 7 8 

2 4 8 7 

1 4 1 3 

2 2 7 

6 2 0 

5 6 6 

9 7 2 

4 9 8 
3 0 8 
1 9 0 

3 5 0 
9 4 

2 2 5 
31 

7 2 

52 

1 0 2 
1 1 
49 
1 1 
3 1 

1 9 7 9 

2 8 4 0 

1 7 3 5 

2 5 0 

8 4 0 

6 4 5 

9 8 9 

4 9 7 
2 8 8 
2 0 9 

3 5 2 
9 1 

2 2 8 
3 3 

8 2 

58 

1 1 6 
16 
55 
11 
3 4 

Note: Value of Japanese consumption has been translated from yen at exchange rate applicable during 
period of estimate. See Table A-12 for exchange rates used. See Table A-13 for yen value of 
Japanese semiconductor consumption, 1973-1983. See introduction to Appendix A for discus
sion of forecast. 

Source: 

1 9 8 0 

3 1 0 9 

1 9 7 2 

2 7 0 

9 8 5 

7 1 7 

1 0 1 1 

5 0 1 
2 8 6 
2 1 5 

3 6 3 
9 1 

2 3 6 
36 

8 5 

6 2 

1 2 5 
15 
57 
11 
4 3 

1 9 8 1 

3 6 1 9 

2 4 1 2 

3 1 1 

1 2 4 8 

8 5 3 

1 0 6 6 

5 2 2 
2 8 8 
2 3 4 

3 8 4 
94 

2 5 0 
40 

95 

6 5 

1 4 1 
15 
6 2 
1 3 
5 1 

1 9 8 2 

4 1 5 4 

2 8 7 7 

3 5 5 

1 5 4 1 

9 8 1 

1 1 2 5 

5 4 6 
2 9 5 
2 5 1 

4 0 6 
9 8 

2 6 5 
4 2 

1 0 3 

7 0 

1 5 2 
15 
6 5 
15 
55 

1 9 8 3 

4 7 4 5 

3 3 7 8 

4 0 7 

1 8 4 3 

1 1 2 8 

1 2 0 0 

5 7 9 
2 9 9 
2 8 0 

4 3 2 
1 0 2 
2 8 3 

47 

1 1 1 

' 7 8 

1 5 7 
17 
7 1 
17 
6 2 

DATAQUEST, Inc. 
Ministry of International 

Trade and Industry (MITI, Japan) 
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Table A-4 

ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICOl^DUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
HMOS 
CMOS 

LISEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1 9 7 4 

1 5 9 1 

6 1 8 . 

2 2 9 

1 6 8 

2 2 1 

9 4 4 

4 6 3 
2 8 9 
1 7 4 

3 6 2 
1 1 2 
1 9 4 

5 6 

1 0 0 

19 

2 9 
6 

1 3 
4 
6 

(Dollars in 

1 9 7 5 

1,333 

5 6 1 

1 8 9 

1 5 8 

2 1 4 

7 2 8 

3 5 1 
2 4 3 
1 0 8 

2 8 2 
7 2 

1 7 3 
37 

8 2 

13 

4 4 
10 
17 

5 
12 

1 9 7 6 

1 5 9 2 

6 7 3 

2 2 6 

2 1 6 

2 3 1 

8 5 2 

4 1 0 
2 5 8 
1 5 2 

3 0 9 
1 0 7 
1 6 3 

39 

9 9 

34 

6 7 
2 3 
2 2 

5 
17 

Note: Value of European consumption has been estimated directly 
Appendix A for discussion of forecast. 

Millions) 

1 9 7 7 

1 8 0 3 

8 00 

2 5 9 

2 7 4 

2 6 7 

9 1 3 

4 4 2 
2 6 2 
1 8 0 

3 4 4 
1 2 3 
1 8 7 

34 

99 

28 

9 0 
32 
4 0 

7 
1 1 

in dollar 

1 9 7 8 

2 2 7 4 

1 1 0 0 

3 6 0 

4 0 8 

3 3 2 

1 0 5 9 

4 6 5 
2 6 2 
2 0 3 

4 4 2 
1 5 2 
2 3 9 

51 

1 1 3 

39 

1 1 5 
4 0 
50 
12 
13 

1 9 7 9 

2 7 1 3 

1 4 0 1 

4 3 9 

5 6 0 

4 0 2 

1 1 5 4 

5 1 0 
2 8 0 
2 3 0 

4 9 0 
1 6 8 
2 6 5 

57 

1 2 3 

4 1 

148 
4 6 
6 4 
18 
20 

. See Introduction 

1 9 8 0 

2 9 8 7 

1 6 3 9 

4 8 5 

7 0 0 

4 5 4 

1 1 8 3 

• 5 1 8 
2 8 4 
2 3 4 

4 9 5 
1 6 2 
2 7 8 

55 

126 

4 4 

1 6 5 
5 1 
71 
20 
2 3 

0 

1 9 8 1 

3 4 8 0 

2 0 3 2 

5 6 3 

9 2 0 

549 

1 2 5 1 

5 4 3 
2 9 2 
2 5 1 

5 2 7 
1 7 0 
2 9 7 

6 0 

136 

45 

1 9 7 
57 
86 
24 
30 

1 9 8 2 

4 0 1 9 

2 4 4 8 

6 5 0 

1 1 4 8 

6 5 0 

1 3 3 8 

5 6 2 
2 9 5 
2 6 7 

5 8 1 
1 7 4 
3 4 0 

6 7 

1 4 7 

48 

2 3 3 
6 5 

1 0 0 
27 
4 1 

1 9 8 3 

4 6 1 9 

2 9 2 7 

7 5 2 

1 4 1 5 

7 6 0 

1 4 2 8 

5 8 5 
2 9 8 
2 8 7 

6 3 4 
1 7 9 
3 8 2 

7 3 

1 5 8 

5 1 

2 6 4 
71 

1 1 8 
3 0 
4 5 

Source: DATAQUEST, Inc. 
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Table A-5 

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICOSDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

HOS 
PMOS 
SMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

19 7 1 

2 3 6 

8 2 " 

4 2 

2 2 

18 

l U l 

8 2 
4 3 
39 

3 7 
2 0 
14 

3 

12 

10 

13 
1 
8 
1 
3 

(Dollars in 

1 9 7 5 

2 2 S 

9 0 

3 0 

4 4 

16 

1 1 7 

6 2 
27 
3 5 

3 6 
1 6 
18 

2 

9 

1 0 

I S 
4 
9 
1 
4 

1 9 7 6 

3 3 3 

1 3 4 

35 

67 

32 

1 7 1 

9 2 
4 4 
48 

6 2 
18 
32 
1 2 

8 

9 

28 
7 

1 2 
3 
6 

Millions) 
r 

1 9 7 7 

4 3 6 

1 8 0 

37 

8 6 

57 

2 2 2 

1 1 1 
5 2 
59 

7 6 
2 2 
4 0 
14 

19 

1 6 

34 
11 
1 1 

3 
9 

19 7 8 / 

5 9 3 

2 6 7 

5 4 

1 1 0 

1 0 3 

2 7 0 

1 2 8 
6 0 
68 

9 4 
30 
46 
18 

26 

2 2 

56 
18 
18 

8 
12 

. . ' ^ ^ * > 
«• i 

1 9 7 9 

7 5 9 

3 5 8 

7 5 

1 3 2 

1 5 0 

3 2 2 

1 6 1 
6 7 
9 4 

1 1 0 
3 1 
6 2 
17 

28 

2 3 

7 9 
1 8 
2 3 
18 
20 

Noie: Value of Rest-of-World consumption has been estimated directly in dollars and translated from 
yen using exchange rate applicable during period of estimate. See Introduction to Appendix A 
for discussion of forecast. 

1 9 8 0 

8 6 7 

4 2 6 

85 

1 4 6 

1 9 5 

3 3 9 

1 6 7 
6 6 

1 0 1 

117 
33 
6 6 
18 

30 

25 

1 0 2 
2 3 
30 
22 
27 

1 9 8 1 

1 0 5 6 

5 4 4 

1 0 0 

1 7 5 

2 6 9 

3 7 7 

1 8 1 
7 0 

1 1 1 

1 3 0 
36 
7 3 
2 1 

35 

3 1 

1 3 5 
3 0 
4 1 
26 
38 

1 9 8 2 

1 2 7 1 

6 7 7 

116 

1 9 8 

3 6 3 

4 1 4 

1 9 4 
7 2 

1 2 2 

1 4 4 
38 
82 
24 

4 1 

3 5 

1 8 0 
4 0 
59 
31 
50 

1 9 8 3 

1 4 9 3 

8 2 3 

1 3 1 

2 1 9 

4 7 3 

4 5 7 

2 0 9 
7 4 

1 3 5 

1 6 0 
4 0 
9 3 
27 

47 

• 4 1 

2 1 3 
4 8 
7 0 
34 
6 1 

Source: DATAQUEST, Inc. 
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Table A-6 

ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

1969 1970 1971 1972 1973 197» 1975 1976 1977 1978 

2395 2505 2459 31U2 4798 5405 4373 5827 6782 8677 

654 801 892 1244 2046 2510 2120 2938 3641 5084 

TOflta. SEHICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTI 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAIUMENT 
OTHER 

HYBRID 

396 412 447 
169 169 225 
141 144 116 

28 53 62 
58 46 44^ 

29 97 156 
28 94 147 

0 0 2 
1 3 7 

229 292 289 

538 
349 
98 
58 
33 

276 
260 
4 
12 

430 
47 
190 
99 
94 

921 
658 
121 
65 
77 

585 
516 
13 
56 

540 
72 
210 
152 
106 

979 
719 
105 
73 
82 

880 
697 
72 

111 

651 
91 
247 
182 
131 

682 
499 
81 
55 
47 

837 
609 
133 
95 

601 
75 
243 
165 
118 

905 
711 
71 
76 
47 

1229 
648 
377 
204 

804 
89 
320 
248 
147 

1070 
863 
55 
94 
58 

1533 
563 
696 
274 

1038 
95 

408 
347 
188 

1359 
1070 

53 
140 
96 

2289 
599 

1345 
345 

1436 
123 
527 
505 
281 

TOTAL DISCRETE 1697 1656 1515 1791 2586 2700 2028 2601 2832 3174 

TRANSISTOR 
SHALL SIGNAL 
POWER 

DIODE 
S^IALL SIGNAL 
POWER 
ZEHER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LA'^PS 
LED DISPLAYS 
COUPLERS 
OTHER 

830 
559 
271 

670 
279 
293 
98 

115 

82 

44 

824 
538 
286 

633 
243 
298 
92 

118 

81 

48 
6 
13 
1 

28 

794 
497 
297 

537 
169 
296 
72 

107 

77 

52 
6 

21 
2 

23 

935 
595 
340 

640 
205 
346 
89 

123 

93 

107 
15 
55 
7 
30 

1377 
863 
514 

887 
291 
480 
116 

202 

120 

166 
22 
104 
15 
25 

1400 
874 
526 

944 
323 
482 
139 

232 

124 

195 
23 

120 
21 
31 

1063 
638 
425 

709 
211 
398 
100 

180 

76 

225 
32 
128 
22 
43 

1343 
803 
540 

904 
276 
504 
124 

241 

113 

288 
54 

151 
29 
54 

1430 
811 
619 

984 
295 
559 
130 

291 

127 

309 
66 
144 
34 
65 

1511 
830 
681 

1188 
346 
682 
160 

317 

158 

419 
89 

193 
51 
86 

Note: Value of Japanese factory shipments included in worldwide totals have been translated from yen 
using exchange rate applicable during period of estimate. See Table A-12 for exchange rates 
used. Value of European and Rest-of-World factory shipments have been made directly in U.S. 
dollars. 

Source: DATAQUEST. Inc. 
Ministry of International 

Trade and Industry (MITI, Japan) 
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Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SEMICOliVUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
mos 
Chios 

LINEAR 
INTERFACE 
COIITROL 
ENTERTAINMENT 
OTHER 

U:(BRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THXRISTOR 

OTHER • 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 

1327 

498 

326 
112 
111* 

23 
47 

21 
20 

0 
1 

151 

792 

363 
233 
130 

307 
143 
108 

56 

63 

59 

37 

(Dollars 

1970 

1210 

524 

287 
116 
100 

34 
37 

75 
72 

0 
3 

162 

653 

290 
175 
115 

256 
104 
101 

51 

60 

47 

33 
5 

11 
1 

16 

1971 

1161 

537 

263 
135 

69 
38 
21 

101 
93 

2 
6 

173 

587 

303 
178 
125 

189 
51 

102 
36 

54 

4 1 

37 
5 

18 
2 

12 

in Millions) 

1972 

1498 

749 

342 
224 

63 
36 
19 

169 
156 

4 
9 

238 

678 

358 
208 
150 

210 
47 

119 
44 

64 

46 

71 
9 

46 
5 

11 

1973 

2209 

1192 

556 
428 

61 
41 
26 

383 
323 

12 
48 

253 

896 

440 
230 
210 

2B6 
73 

159 
54 

95 

75 

121 
• 13 

83 
11 
14 

1974 

2626 

1499 

595 
470 

49 
45 
31 

595 
435 

66 
94 

309 

983 

468 
254 
214 

327 
95 

169 
63 

102 

86 

144 
13 
98 
15 
18 

1975 

2119 

1216 

395 
303 

43 
33 
16 

538 
353 
108 

77 

283 

751 

368 
189 
179 

256 
62 

142 
52 

75 

52 

152 
15 
98 
14 
25 

Source: 

1976 

2665 

1612 

505 
410 

41 
39 
15 

791 
327 
301 
163 

316 

889 

418 
225 
193 

300 
73 

164 
63 

104 

67 

164 
19 
99 
20 
26 

1977 

3074 

2029 

623 
537 

34 
40 
12 

985 
242 
525 
218 

421 

915 

437 
225 
212 

313 
78 

171 
64 

113 

52 

130 
23 
67 
20 
20 

DATAQUEST 

1978 

3790 

2659 

780 
680 

33 
57 
10 

1348 
240 
850 
258 

531 

• : • 

970 

475 
239 
236 

346 
80 

196 
70 

110 

39 

161 
25 
80 
28 
28 

, Inc. 
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Table A-8 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

1*25 642 583 826 1322 1199 925 1521 1826 25G9 

73 141 147 240 432 429 396 565 804 1357 

29 59 55 50 95 108 76 106 140 197 

7 
7 
0 
0 

17 
17 
0 
0 

44 
43 
0 
1 

82 
BO 
0 
2 

163 
157 

1 
5 

160 
146 
4 
10 

186 
154 
19 
13 

290 
200 
60 
30 

332 
180 
118 
34 

635 
185 
395 
55 

37 65 48 108 174 151 134 269 332 

TOTAL SD4IC0tlDUCT0R 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
pyos 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SHALL SIGNAL 
POWER 

DIODE 
SHALL SIGNAL 
POUER 
ZENER 

THXRISrOR 

OTHER 

OPTOELECTRONIC 
LED LANPS 
LED DISPLAYS 
COUPLERS 
OTHER 

Note: Value of Japanese factory shipments have been translated froin yen using exchange rate ap
plicable during period of estimate. See Table A-12 for exchange rate applicable during period of 
estimate. See Table A-14 for estimated value of Japanese factory shipments for 1969-1978 ex
pressed in yen. 

19 

11 

29 23 25 

23 

50 

23 

46 

21 

27 

11 

46 

21 

70 

44 

525 

352 492 427 553 869 754 507 818 953 llOK 

205 
136 
69 

117 
45 
64 
8 

285 
189 
96 

169 
64 
92 
13 

243 
151 
92 

152 
47 
94 
11 

312 
213 
99 

203 
68 
120 
15 

500 
352 
138 

296 
102 
171 
23 

439 
310 
129 

248 
88 
134 
26 

305 
189 
116 

164 
5H 
88 
18 

474 
302 
172 

277 
88 
162 
27 

520 
316 
204 

319 
96 

193 
30 

559 
340 
219 

398 
120 
235 
43 

B5 

65 

9 
0 
1 
0 
8 

9 
0 
2 
0 
7 

23 
2 
7 
1 

13 

21 
3 

12 
2 
4 

16 
2 
8 
2 
4 

22 
3 
10 
3 
6 

38 
6 

21 
3 
8 

69 
6 
33 
3 

27 

104 
13 
53 
8 

30 

Source: DATAQUEST, Inc. 
Ministry of International 

Trade and Industry (MITI, Japan) 
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Table A-9 

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 

TOTAL SmiCOUDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
P»OS 

mos 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOEL^TRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1969 

633 

83. 

HI 

1 
1 
0 
0 

"H 

543 

255 
184 

72 

242 
87 

121 
34 

33 

12 

7 

(Dollars 

1970 

641 

136 

66 

5 
S 
0 
0 

65 

499 

241 
166 

75 

204 
71 

105 
28 

29 

25 

6 
1 
1 
0 
4 

1971 

698 

206 

127 

11 
11 

0 
0 

68 

486 

238 
158 

80 

191 
66 

100 
25 

30 

27 

6 
1 
1 
0 
4 

in Millions) 

1972 

789 

250 

141 

25 
24 

0 
1 

84 

527 

250 
159 

91 

219 
82 

107 
30 

34 

24 

12 
4 
2 
1 
5 

1973 

1195 

403 

252 

39 
36 

0 
3 

112 

, 

771 

396 
230 
166 

296 
107 
ISO 

39 

57 

22 

21 
6 
7 
2 
6 

1974 

1448 

531 

246 

122 
113 

2 
7 

163. 

893 

443 
260 
183 

349 
120 
179 

SO 

84 

17 

24 
6 
9 
3 
6 

1975 

1209 

457 

181 

lOS 
97 

6 
5 

168 

717 

350 
220 
130 

275 
78 

168 
30 

78 

13 

35 
10 
13 

3 
9 

Note: Vaiue of European factory shipments have been estimated directly in U.S. dollars. 

Source: 

1976 

1443 

SS6 

227 

142 
115 

16 
11 

187 

826 

395 
225 
170 

31S 
103 
178 

34 

91 

25 

61 
23 
20 

4 
14 

1977 

1S87 

702 

248 

207 
134 

51 
22 

247 

889 

414 
217 
197 

338 
107 
195 

36 

107 

30 

96 
34 
39 

9 
14 

1978 

2060 

926 

314 

284 
159 

93 
32 

328 

997 

405 
189 
216 

424 
129 
248 

47 

118 

50 

137 
47 
53 
13 
24 

DATAQUEST, Inc. 
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Table A-10 

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS 
(Dollars in Millions) 

1969 1970 1971 1972 1973 197U 1975 1976 1977 1978 

TOTAL SeaCOHUUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PfiOS 
HMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POyER 
ZENEK 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LA'^PS 
LED DISPLAYS 
COUPLERS 
OTHER 

10 

0 

• 0 

0 
0 
0 
0 

0 

10 

6 
6 
0 

4 
0 
0 

0 

0 

0 
0 
0 
0 
0 

12 

0 

0 

0 
0 
0 
0 

0 

12 

8 
8 
0 

i» 

0 
0 

0 

0 

0 
0 
0 
0 
0 

17 

2 

2 

0 
0 
0 
0 

0 

15 

1 0 
1 0 

0 

5 
S 
0 
0 

0 

0 

0 
0 
0 
0 
0 

29 

5 

5 

0 
0 
0 
0 

0 

23 

15 
15 

0 

8 
8 
0 
0 

0 

0 

1 
0 
0 
0 
1 

72 

19 

18 

0 
0 
0 
0 

1 

SO 

Ul 
"•1 

0 

9 
9 
0 
0 

0 

0 

3 
0 
2 
0 
1 

132 

51 

30 

3 
3 
0 
0 

18 

70 

SO 
50 

0 

20 
20 

0 
0 

0 

0 

11 
2 
5 
1 
3 

120 

51 

30 

5 
5 
0 
0 

16 

53 

1*0 
40 

0 

13 
13 

0 
0 

0 

0 

16 
4 
7 
2 
3 

198 

105 

67 

6 
6 
0 
0 

32 

66 

56 
51 

5 

12 
12 

0 
0 

0 

0 

25 
6 

11 
2 
6 

195 

106 

59 

9 
9 
0 
0 

38 

75 

59 
S3 

6 

14 
14 

0 
0 

1 

1 

14 
3 
S 
2 
4 

258 

142 

68 

22 
11 

8 
3 

52 

99 

72 
62 
10 

20 
17 

3 
0 

3 

4 

17 
4 
7 
2 
4 

Note: Value of Rest-of-World factory shipments have been estimated directly in U.S. dollars. 

Source: DATAQUEST, Inc. 
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Appendix A—Market Estimate Worksheets 

Year 

;970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

April 30, 1979 

Table A-12 

ANNUAL FOREIGN EXCHANGE RATES 

Japan:. 
Dollars 
Per Yen 

0.002795 
0.002913 
0.003311 
0.003721 
0.003427 
0.003368 
0.003376 
0.003761 
0.004822 

0.004507 

(Expressed in U.S. Dollars) 

France: 
Dollars 

Per French 
Franc 

0.1810 
0.1822 
0.1985 
0.2267 
0.2099 
0.2337 
0.2091 
0.2042 
0.2233 

0.2290 

Germany: 
Dollars 

Per Deutsch 
mark 

0.2744 
0.2886 
0.3140 
0.3811 
0.3897 
0.4063 
0.3998 
0.4337 
0.5012 

0.5277 

Source: 

United 
Kingdom: 

Dollars 
Per Pound 

Sterling 

2.3963 
2.4506 
2.4878 
2.4587 
2.3524 
2.2069 
1.7960 
1.7602 
1.9280 

2.0700 

Federal Reserve Bulletin 
DATAQUEST, Inc. 
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Table A-13 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 

TOTAL SEMICONDUCTOR 

TOTAL X C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PHOS 
NMOS 
CMOS 

LINEAR 
IlfTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOH 
SMALL SjaSAL 
POWER 

DIODE 
SHALL SIGNAL 
POWER 
ZENER 

TH1RIST0R 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1 9 7 4 

383.1* 

I P O . 8 

3 3 . i t 

7 2 . H 

4 9 . 0 

2 1 3 . 3 

1 2 3 . 7 
8 8 . 1 
3 5 . 6 

7 2 . U 
2 8 . 4 
3 6 . 4 

7 . 6 

1 1 . 4 

S . S 

"J.S 
1 . 2 
4 . 7 
0 . 9 
2 . 6 

1 9 7 5 

2 9 8 . 4 

1 3 4 . 0 

3 0 . 0 

6 0 . 4 

4 3 . 6 

1 5 4 . 0 

9 2 . 3 
5 6 . 1 
3 6 . 2 

5 0 . 0 
2 1 . 0 
2 3 . 5 

5 . 4 

8 . 6 

3 . 3 

1 0 . 4 
1 . 5 
4 . 8 
0 . 9 
3 . 3 

(Yen in Billions) 

1976 

4 5 8 . 8 

2 1 1 . 2 

4 6 . 2 

8 4 . 7 

8 0 . 3 

2 3 3 . 1 

1 3 0 . 6 
8 6 . 8 
4 3 . 8 

7 8 . 8 
2 5 . 5 
4 6 . 2 

7 . 1 

1 5 . 1 

8 . 6 

1 4 , 5 
2 . 7 
8 . 0 
1 . 2 
2 . 7 

1977 

4 8 7 . 4 

2 3 3 . 2 

5 0 . 5 

8 7 . 2 

9 5 . 5 

2 3 2 . 9 

1 2 8 . 6 
8 0 . 3 
4 6 . 5 

7 4 . 2 
2 2 . 1 
4 5 . 5 

6 . 7 

1 9 . 4 

1 2 . 5 

2 1 . 3 
2 . 1 

1 1 . 2 
1 . 9 
6 . 1 

1 9 7 8 

5 1 5 . 7 

2 9 3 . 0 

4 7 . 0 

1 2 8 . 6 

1 1 7 , 4 

1 9 2 . 2 

1 0 3 . 3 
6 3 . 9 
3 9 , 4 

7 2 . 6 
1 9 . 5 
4 6 . 6 

6 . 4 

1 5 . 0 

1 0 . 7 

2 1 . 2 
2 . 3 

1 0 . 2 
2 . 3 
6 . 4 

1 9 7 9 

5 8 9 . 0 

3 5 7 . 9 

5 1 . 8 

1 7 4 . 2 

1 3 4 , 0 

2 0 5 . 1 

1 0 3 . 1 
5 9 . 7 
4 3 . 3 

7 3 . 0 
1 8 . 9 
4 7 . 3 

6 . 8 

1 7 . 0 

1 2 . 0 

2 4 . 1 
3 . 3 

1 1 . 4 
2 . 3 
7 . 1 

Source: 

1 9 8 0 

6 4 4 . 3 

4 0 9 . 0 

5 6 . 0 

2 0 4 , 5 

1 4 8 . 7 

• 

2 0 9 . 2 

1 0 4 . 9 
5 9 , 3 
4 5 . 4 

7 5 . 3 
1 8 . 9 
4 8 . 9 

7 . 5 

1 7 . 6 

1 2 . 8 

2 6 . 1 
3 . 1 

1 1 . 8 
2 . 3 
8 . 9 

1 9 8 1 

7 4 8 . 1 

5 0 0 , 1 

6 4 , 5 

2 5 8 . 8 

1 7 6 . 8 

2 1 8 . 8 

1 0 8 . 3 
5 9 . 7 
4 8 , 5 

7 9 . 6 
1 9 . 5 
5 1 , 8 

8 , 3 

1 9 , 7 

1 3 , 5 

2 9 , 2 
3 . 1 

1 2 . 8 
2 . 7 

1 0 . 6 

1 9 8 2 

8 5 5 . 5 

5 9 6 . 6 

7 3 . 6 

3 1 9 . 6 

2 0 3 . 4 

2 2 7 . 5 

1 1 3 . 2 
6 1 . 1 
5 2 . 1 

8 4 . 2 
2 0 . 3 
5 2 . 2 

8 . 7 

2 1 . 4 

2 1 . 4 

3 1 . 5 
3 . 3 

1 3 . 5 
3 . 3 

1 1 . 4 

1 9 8 3 

9 7 0 . 9 

7 0 0 . 5 

8 4 . 4 

3 8 2 , 2 

2 3 3 . 9 

2 3 5 . 8 

1 2 0 . 0 
6 2 . 0 
5 8 . 1 

8 9 . 6 
2 1 . 1 
5 8 . 7 

9 . 7 

2 3 . 0 

1 6 . 2 

3 4 . 6 
3 , 5 

1 4 , 7 
3 , 5 

1 2 , 9 

DATAQUEST, Inc. 
Ministry of International 

Trade and Industry (MITl, Japan) 

SIS Copyright © 30 May 1979 by DATAQUEST A-13 
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Table A-14 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(Yen in Billions) 

^ 

1S69 1 9 7 0 1 9 7 1 1 9 7 2 1 9 7 3 1971* 1 9 7 5 1 9 7 6 1977 1 9 7 8 

TOTAL SEMICONDUCTOR 

TOTAL I C 

SIPOLAH DIGITAL 
TTL 
DTL 
ECL 
OTHER 

HOS 
PHOS 
ItMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HJBB 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENBR 

THIRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1 5 3 . 0 

2 6 . 3 -

10.<t 

2 . 5 
2 . 5 
0 . 0 
0 . 0 

1 3 . 3 

1 2 5 . 7 

7 3 . 8 
U 9 . 0 
2 U . 8 

4 2 . 1 
1 6 . 2 
2 3 . 0 

2 . 9 

6 . 8 

3 . 9 

0 . 0 

2 3 2 . 8 

s e t 

2 1 . 1 

6 . 1 
6 . 1 
0 . 0 
0 . 0 

2 3 . 3 

1 7 9 . 1 

1 0 5 . 0 
7 0 . 7 
3 4 . 3 

6 0 . 5 
2 2 . 9 
3 2 . 9 

U .6 

1 0 . 4 

3 . 2 

3 . 2 

2 0 0 . 0 

5 0 . 8 

1 8 . 9 

1 5 . 1 
1 4 . 8 

0 . 0 
0 . 3 

1 6 . 7 

1 4 6 . 2 

8 3 . 2 
5 1 . 7 
3 1 . 5 

5 2 . 0 
1 6 . 1 
3 2 . 2 

3 . 8 

7 . 9 

3 . 1 

3 . 1 

2 4 7 . 2 

7 2 . 3 

1 5 . 1 

2 4 . 5 
2 3 . 9 

0 . 0 
0 . 6 

3 2 . 6 

1 7 0 . 0 

9 4 . 2 
6 4 . 3 
2 9 . 9 

6 1 . 3 
2 0 . 5 
3 6 . 2 

4 . 5 

7 . 5 

6 . 9 

4 . 9 

3 5 5 . 3 

1 1 2 . 3 

2 4 . 6 

4 2 . 8 
4 1 . 2 

0 . 3 
1 . 3 

4 4 . 9 

2 2 7 . 3 

1 2 9 . 2 
9 3 . 1 
3 7 . 1 

7 9 . 5 
2 7 . 4 
4 5 . 9 

6 . 2 

1 2 . 4 

6 . 2 

5 . 6 

3 4 7 . 1 

1 2 5 . 3 

3 1 . 4 

4 6 . 7 
4 2 . 6 

1 . 2 
2 . 9 

4 7 , 2 

2 1 6 . 6 

1 2 8 . 2 
9 0 . 6 
3 7 . 6 

6 8 . 9 
2 5 . 7 
3 5 . 6 

7 . 6 

1 3 . 4 

6 . 1 

5 . 2 

2 7 6 . 4 

1 1 7 . 6 

2 2 . 6 

5 5 . 2 
4 5 . 7 

5 . 6 
3 . 9 

3 9 . 7 

1 S 1 . 5 

9 0 . 5 
5 6 . 2 
3 4 . 4 

48 . 7 
1 7 . 2 
2 6 . 1 

5 . 4 

8 . 0 

4 . 2 

7 . 3 
0 . 9 
2 . 9 
2 . 7 
2 . 6 

4 5 0 . 5 

1 9 7 . 1 

3 1 . 5 

8 5 . 8 
5 9 . 1 
1 7 . 7 

8 . 9 

7 9 . 7 

2 4 2 . 7 

1 4 0 . 3 
8 9 . 4 
5 0 . 9 

8 2 . 6 
2 6 . 6 
4 8 . 0 

8 . 0 

1 3 . 6 

6 . 2 

1 4 . 5 
1 . 8 
6 . 2 
0 . 9 
5 . 6 

4 8 3 . 8 

2 1 2 . 3 

3 7 . 2 

8 6 . 3 
46 . 4 
3 1 . 4 

9 . 0 

8 8 . 2 

2 5 3 . 2 

1 3 8 . 4 
8 4 . 0 
5 4 . 4 

8 4 . 8 
2 5 . 5 
5 1 . 3 

7 , 9 

1 8 . 5 

1 1 . 6 

18 . 2 
1 . 6 
8 . 6 
0 . 8 
7 . 2 

5 3 2 . 7 

2 8 1 . 4 

4 0 . 9 

1 3 1 . 7 
3 8 . 4 
8 1 . 9 
1 1 . 4 

1 0 8 . 8 

2 2 9 , 7 

1 1 5 . 9 
7 0 . 5 
4 5 . 4 

8 2 , 5 
2 4 , 8 
4 8 , 7 

8 . 9 

1 7 . 8 

1 3 . 5 

2 1 . 6 
2 . 7 

1 1 . 0 
1 . 6 
6 . 2 

Source: DATAQUEST. Inc. 
Ministry of International 

Trade and Indusjry (MITI, Japan) 
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Appendix A—Market Estimate Worksheets 

INTRODUCTION 

Appendix A consists of a set of detailed tables that estimate semiconductor 
consumption and semiconductor factory shipments both worldwide and for four major 
geographical regions. Table A-1 details world semiconductor consumption. Tables A-2 
through A-5 estimate semiconductor consumption for four geographical regions-North 
America, Western Europe, Japan, and the Rest of the World (ROW), respectively. 

Table A-6 details world factory shipments of semiconductors. Tables A-7 
through A-10 estimate semiconductor productions in North America, Western Europe, 
Japan, and the Rest of the World. The differences between Tables A-2 through A-5 
and Tables A-7 through A-10 for each geographic region, represent the net exports or 
imports of those regions. 

Each table gives estimates for semiconductor consumption or shipments listed by 
the major product categories of semiconductor devices. In these tables, semicon
ductor components are divided into three major product groups: integrated circuits, 
discrete devices, and optoelectronic devices. Each of these groups is divided into a 
number of subgroups, some of which are further segmented. Totals for each device 
group or subgroup are presented at the top of each category. In general, these product 
divisions are self-explanatory. The difference between low-power and high-power 
transistors is set at the 1-watt power handling capability. Power diodes are rated at 
1 amp or higher, while small signal diodes are rated at less than 1 amp. 

Special discrete devices that are neither transistors, diodes, nor thyristors are 
categorized as "Other." 

DEFINITIONS AND CONVENTIONS 

DATAQUEST utilizes a common basis of manufacturers for all data tables. This 
basis includes all noncaptive suppliers to the semiconductor market. It excludes 
captive suppliers that manufacture devices solely for the benefit of the parent 
company, such as Burroughs, IBM, NCR, and Western Electric. Included, however, are 
companies that actively market semiconductor devices to industry as well as to other 
divisions of their own company. For these companies, both external shipments and 
internal consumption are included. Devices that are used internally are valued at 
current market prices. 

For purposes of Appendix A, consumption is defined as the purchase of a 
semiconductor device or devices. This definition must be differentiated from actual 
use of the device in a final product. Devices that are inventoried at the user level are 
considered consumption according to our definition. 

The fabrication and assembly of a semiconductor device may be performed in 
several different locations. For the purposes of this database, factory shipments are 
defined geographically as occurring from that point where the device was tested and 
marked, irrespective of where the device was assembled or where the initial wafer 

SIS Volume m Copyright © 21 August 1980 by DATAQUEST A-1 
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fabrication was performed. In general, factory shipments and production are equated, 
but devices inventoried at the manufacturer's level are not included in DATAQUEST's 
basis for factory shipments. 

In earlier editions, hybrid devices were included as a separate segment of 
integrated circuits. However, since hybrid devices are primarily a special packaging 
arrangement, this segment has been omitted and those hybrids manufactured by 
semiconductor companies are now included in the most appropriate product segment. 

The detailed definitions of basis we have used in our tables may differ from 
those used in other studies of this type. Our basis is nearly the same as that used by 
the Semiconductor Industry Association (SIA), but is different from that used by many 
companies and certain assumptions or conventions implicit in our forecast may differ 
from the forecasts of others. 

North America is defined as including both the United States and Canada. Latin 
America, including Mexico, is considered in the ROW category. 

DATA SOURCES 

No single official source of information on worldwide production and trade in 
semiconductors exists. The information presented in Appendix A has been consoli
dated from a wide variety of fragmentary sources, each of which focuses on a specific 
part of the market. 

Historical U.S. data prior to 1973 rely to a large degree on data collected by the 
Electronics Industry Association (EIA). More recent data are compiled from a variety 
of published and nonpublished sources. 

There is no single source of data on European semiconductor production. For 
European markets, U.S. Departmait of Commerce trade statistics, marketing 
statistics from the Semiconductor Industry Association (SIA), and shipment estimates 
for each individual company are the primary data sources used. 

In Japan, many statistics are compiled and published by the Ministry of 
International Trade and Industry (MITI). 

U.S. Commerce Department trade statistics and MITI trade statistics constitute 
the major published sources used to estimate ROW consumption and factory shipments. 

It should be clear from the broad scope and detailed breakdown of the tables 
included here that their development is a major effort. We believe that the estimates 
presented are the most accurate and meaningful generally available today. The 
sources of the data presented in the tables are: 

• Unit sales or revenues (or both) published by major industry participants, 
both in the United States and abroad 

A-2 Copyright © 21 August 1980 by DATAQUEST SIS Volume HI 
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Estimates presented by knowledgeable and reliable industry spokesmen 

Government data or trade association data such as EIA, MITI, SIA, and the 
U.S. Department of Commerce 

Published product literature and price lists 

Interviews with knowledgeable manufacturers, distributors, and users 

Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates has been to achieve 
consistency among the various data elements that constitute the forecast and the past 
database. To ensure the accuracy and consistency of the estimates, we have compared 
the value of directly obtained data elements with values obtained by indirect means 
wherever possible. Thus, the data in Appendix A are consistent with the Market Share 
estimates in Appendix B and with the individual company revenue breakdowns pre
sented in Chapters 8, 9, and 10, as well as with summary tables presented in 
Chapter 2, "Semiconductor Markets." 

ACCURACY 

The tables presented here represent DATAQUEST estimates that we believe are 
reasonably accurate. Where we have no reasonable estimate, none is given. A blank 
space in a table indicates the unavailability of a reasonably accurate estimate, and a 
zero in a table repres^its an estimate. 

VALUATION OF CONSUMPTION AND FACTORY SfflPMENTS 

Regi(»i|il Consumption and Factory Shipments amounts are expressed in U.S. 
dollars. To make the tables of Appendix A useful in comparing different regions, it is 
necessary to express all values in a common currency and, because of U.S. producers* 
large presence in international markets, the dollar is the preferred choice. 

However, the choice of the U.S. dollar (or any single currency, for that matter) 
as the currency basis for the tables, brings with it some problems that require the 
readers' careful consideration in interpreting the data. 

SIS Volume m Copyright ® 21 August 1980 by DATAQUEST A-3 
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Inflation 

All countries that participate significantly in international semiconductor 
markets have, to a greater or lesser extent, suffered from an overall price inflation in 
the 1970s. 

As a consequence, the dollar in a given year is not truly comparable with the 
dollar in any preceding year. Consumer and Wholesale Price Indices and GNP 
Deflators all measure price changes in various composite "market baskets" of goods. 
However, there is no price index that measures price changes of material and labor 
inputs to the semiconductor industry. Indeed, the "mix" is changing so rapidly that 
what is used this year was sometimes unavailable last year, at any price. Nor is there 
a composite price indeJc that measures price changes in aggregate semiconductor 
product. In an industry noted for its deflationary trends, this latter effect would tend 
to make the component purchaser's dollar worth more as time passed in terms of 
purchasing electronic capability. 

We have made no adjustments in the historical data to account for these 
inflationary and deflationary effects. The data are expressed in current dollars for aU 
historical data, and comparisons between different years must be interpreted 
accordingly. 

Exchange Rates 

Construction of the tables requires combining data from many countries, each of 
which has different and changing exchange rates. This situation raises a related issue 
of how to express foreign production in terms of current U.S. dollars. 

Because approximately 50 percent of European consumption is produced by U.S. 
companies, estimates of overall European market dimensions by DATAQUEST have 
always been made directly in dollars. 

However, Japanese consumption and factory shipments have been based on MITI 
data, which are originally expressed in yen. The yen/dollar exchange rate for each 
year can be found in Table A-0 at the end of this introduction. Tables A-3 and A-8 
give Japanwe consumption and factory shipments in dollars at the appropriate 
exchange rate for each year. Tables A-12 and A-13 give the same information 
expressed in yen. Because of the fluctuations in the exchange rate, the dollar values 
given tend to distort the growth rate of the Japanese market but they do provide a 
useful basis for regional comparisons. The data in yen give a better picture of the real 
growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current dollars. For 
the consumption forecast, which appears in Tables A-1 through A-5, all estimates for 
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1980 and beyond are made as if 1979 monetary conditions will continue through 1984; 
i.e., zero inflation and unchanging exchange rates. This means that the forecast is in 
1979 constant-value dollars at 1979 exchange rates. 

Information on interregional trade, average selling prices, and other analyses 
used in the preparation of these tables is available to DATAQUEST clients upon 
request. 

Frederick L. Zieber 
Jean Page 

Table A-0 

ANNUAL FOREIGN EXCHANGE RATES 
(Expressed in U.S. Dollars) 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

Jan-June 
average, 1980 

Japan: 
Dollars 
Per Yen 

$0.002795 3 ^ 
$0.002913 '^' 
$0.003311 7^^ 
$0.003721 T-''' 
$0.003427 "̂̂ ^ 
$0.003368 ^'^'^ 
$0.003376 '>-'̂ '' 
$0.003761 •̂'"' 
$0.004857 v*'' 
$0.004518 w^ 

$0.004231 

France: 
Dollars 

Per French 
Franc 

$0.1810 
$0.1822 
$0.1985 
$0.2267 
$0.2099 
$0.2337 
$0.2091 
$0.2042 
$0.2251 
$0.2361 

$0.2385 

Germany: 
Dollars 

Per Deutsch 
Mcurk 

$0.2744 
$0.2886 
$0.3140 
$0.3811 
$0.3897 
$0.4063 
$0.3998 
$0.4337 
$0.5051 
$0.5482 

$0.5557 

United 
Kingdom: 
Dollars 

Per Pound 
Sterling 

$2.3963 
$2.4506 
$2.4878 
$2.4587 
$2.3524 
$2.2069 
$1.7960 
$1.7602 
$2.0260 
$2.1312 

$2.2778 

Source: Federal Reserve Bulletin 
DATAQUEST, Mc. 
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Table A-1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

TOTAL SEMICONDUCTOR 4373 5827 6846 8859 11116 13532 14978 1.7733 21886 25926 

TOTAL I C 2120 2938 3687 5235 7126 9246 10523 12770 16112 19456 

BIPOLAR DIGITAL 
TTL 
DTL 
eCL 
OTHER 

HOS 
PMOS 
NMOS 
CMOS 

682 
499 
81 
55 
47 

837 
609 
133 
95 

905 
711 
71 
76 
47 

1229 
648 
377 
204 

1084 
879 
55 
94 
56 

1539 
569 
696 
274 

1405 
1120 

53 
140 
92 

2309 
595 

1366 
348 

1799 C2?6~i)C2504N 2967 
1482 1894 2108' 2510 
45 31 22 16 

160 194 209 243 
112 145 165 198 

3430 Cil2l:)C5SiP 6985 
660 T5B 740 720 
2211 3270 3956 5062 
559 793 939 1203 

3663 4353 
3110 3705 
13 10 

293 339 
247 299 

001 11084/^ 
700 670r 
701 8401 
£nA oni -a' 

6 
1600 2013' 

LINEAR 601 804 1064 1521 
INTERFACE 75 89 95 123 
CONTROL 243 320 408 537 
ENTERTAINMENT 165 248 373 580 
OTHER 118 147 188 281 

1897 (2 l | i> c l S i ' 2818 
160 T t 2 201 238 
718 815 902 1066 
669 740 797 918 
350 417 484 596 

3448 4019 
291 339 

1304 1520 
1096 1224 
757 936 

HYBRID 

TOTAL DISCRETE 2028 2601 2850 3205 3395 3575 3669 3960 4514 4923 

TRANSISTOR 
SHALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

1063 
6 38 
425 

709 
211 
398 
100 

1343 
803 
540 

91)4 
276 
504 
124 

1447 
817 
630 

977 
279 
569 
129 

1557 
861 
696 

1173 
316 
682 
175 

1581 
8 27 
754 

1271 
352 
736 
183 

1621 
849 
772 

1378 
378 
815 
185 

1659 
852 
807 

1414 
381 
842 
191 

1792 
905 
887 

1513 
390 
926 
197 

2030 
1001 
1029 

1711 
4 28 

1068 
215 

2198 
1056 
1142 

1853 
449 

1178 
226 

THYRISTOR 180 241 295 317 358 409 421 461 542 606 

OTHER 76 113 131 158 185 167 175 194 231 266 

OPTOBLBCTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

225 
32 

128 
22 
43 

288 
54 

151 
29 
54 

309 
66 
144 
34 
65 

419 
89 
193 
51 
86 

595 
113 
265 
81 
136 

711 
136 
315 
97 
163 

798 
150 
351 
106 
191 

1003 
183 
434 
131 
255 

1260 
220 
5 39 
161 
340 

1547 
264 
647 
19 3 
443 

Hotct ? ! • • • • ••« Introduction to Appendix A for discutilon of tamu and 
definitions of forecast. 
Exchange rates are given in Table A-0 at the end of the Introduction. 

Source; OATAQOEST, Inc. 
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Appendix A—Market Estimate Worksheets 

Table A-2 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

HOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SHALL SIGNAL 
POWER 
ZEHER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

1810 2353 2720 3414 4697 5907 6S85 76(0 9390 10955 

1018 1418 1784 2354 3375 4485 5076 6058 7544 8916 

362 488 584 718 966 1252 1371 1590 1940 2251 

432 

664 

660 845 1151 1780 2542 2944 3587 4551 5481 

224 270 355 485 629 691 761 881 105.3 1184 

791 831 914 1095 1157 1170 1246 1407 1509 

339 
179 
160 

223 
52 
128 
43 

60 

42 

128 
13 
86 
13 
16 

400 
208 
192 

267 
65 
153 
49 

83 

41 

144 
15 
90 
17 
22 

405 
194 
211 

290 
60 
174 
56 

100 

36 

105 
13 
53 
17 
22 

451 
219 
232 

312 
55 
182 
75 

106 

45 

146 
20 
76 
20 
30 

521 
241 
280 

376 
61 
235 
80 

130 

68 

227 
29 
98 
43 
57 

541 
246 
295 

425 
71 
284 
70 

140 

51 

265 
34 
114 
50 
67 

547 
246 
301 

429 
71 
287 
71 

142 

52 

289 
36 
123 
53 
77 

583 
259 
324 

454 
72 
309 
73 

152 

57 

356 
42 
148 
65 
101 

659 
280 
379 

506 
77 
350 
79 

176 

66 

439 
48 
178 
80 
133 

703 
292 
411 

539 
80 
377 
82 

192 

75 

530 
55 
206 
94 
175 

Hot*: FlMst M* Introduction to ̂ pandlx A for dlseusilon of tanu and 
daflnltions of foracast. 

Soureei MXAQDEST, Inc. 
O.S. Dapartaant of Coanarea, 
Buraau of tha Caniui 

Samioenductor Industry 
AaaociatloD (SIA) 

SIS Volume ni Copyright © 21 August 1980 by DATAQUEST A-7 



Appendix A—Market Estimate Worksheets 

Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NHOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SHALL SIGNAL 
POWER 

DIODE 
SHALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1005 

451 

101 

203 

147 

519 

311 
189 
122 

168 
71 
79 
18 

29 

11 

35 
5 

16 
3 
11 

1549 

713 

156 

286 

271 

787 

441 
293 
148 

266 
86 

156 
24 

51 

29 

49 
9 
27 
4 
9 

1833 

877 

190 

328 

359 

876 

477 
302 
175 

279 
83 

171 
25 

73 

47 

80 
6 

44 
7 
23 

2487 

1413 

227 

620 

566 

972 

498 
308 
190 

350 
94 

225 
31 

72 

52 

102 
11 
49 
11 
31 

2656 

1696 

237 

904 

555 

829 

398 
242 
156 

305 
80 
194 
31 

73 

53 

131 
14 
64 
12 
41 

3111 

2114 

265 

1211 

6 38 

841 

370 
240 
130 

317 
85 

194 
38 

101 

S3 

156 
17 
76 
14 
49 

3507 

2465 

302 

1449 

714 

861 

375 
241 
134 

327 
86 

202 
39 

104 

55 

181 
19 
89 
16 
57 

4212 

3040 

373 

1817 

850 

937 

407 
258 
149 

354 
89 

225 
40 

115 

61 

235 
24 

112 
21 
78 

5264 

3870 

469 

2351 

1050 

1091 

473 
290 
183 

407 
100 
263 
44 

137 

74 

303 
30 

142 
26 

105 

6356 

4766 

571 

2952 

1243 

1201 

514 
308 
206 

446 
105 
294 
47 

155 

86 

389 
37 

174 
32 

146 

r 

Value of Japanese eonsunption has been translated froB yen to dollars 
at exchange late applicable during period of estlnate. 
Exchange rates are given in Table A-0 at the end of the Introduction. 
(See Table A-12 for yen value of Japanese semiconductor eonsoaption.) 

Source: Ministry of Intsrnstional Trade 
and Induatry (MITI, Japan) 
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Appendix A—Market Estimate Worksheets 

Table A-4 

ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

-X' 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

HOS 
PHOS 
HMOS 
CHOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAIKHENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SHALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

1333 1592 1809 2310 2880 3530 3843 4550 5608 6665 

561 673 830 1166 1578 2110 2365 2920 3740 4600 

189 226 259 371 496 620 685 825 1028 1256 

158 216 278 428 612 925 1064 1362 1810 2280 

214 231 293 367 470 565 616 733 902 1064 

728 852 897 1029 1147 1225 1257 1354 1524 1659 

351 
243 
108 

282 
72 
173 
37 

82 ' 

13 

44 
10 
17 
5 
12 

410 
258 
152 

309 
107 
163 
39 

99 

34 

67 
23 
22 
5 
17 

448 
268 
180 

322 
108 
180 
34 

99 

28 

82 
32 
32 
7 
11 

485 
282 
203 

392 
137 
209 
46 

113 

39 

115 
40 
50 
12 
13 

532 
302 
230 

450 
178 
223 
49 

121 

44 

155 
48 
63 
22 
22 

570 
319 
251 

479 
185 
237 
57 

130 

46 

19 5 
60 
79 
27 
29 

581 
320 
261 

494 
186 
248 
60 

134 

48 

221 
67 
88 
30 
36 

628 
339 
289 

525 
189 
274 
62 

148 

53 

27 6 
82 
109 
37 
48 

695 
379 
316 

592 
207 
317 
68 

174 

63 

344 
98 
136 
46 
64 

752 
399 
353 

639 
217 
351 
71 

195 

73 

406 
118 
164 
56 
68 

Hot!: Pla«a« ••• Introduction to Appandls A tot diieusslon of taias and 
dafinitlona et foraeast. 
Baebanga rataa axa givan la Tabla A-0 at tha and of tha Introduction. 
Valoa of Eurepaan eooaiaiptlon baa baan aatlaatad dlractly in dollara. 

Soureai DATAQOXST, Inc. 

SIS Volume m Copyright © 21 August 1980 by DATAQUEST A-9 



Appendix A—Market Estimate Worksheets 

Table A-5 

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SHALL SIGNAL 
POWER 

DIODE 
SHALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAHPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

225 333 484 648 883 984 1105 1311 1624 1950 

90 134 196 302 477 537 617 752 958 1174 

30 35 51 89 100 127 146 179 226 275 

44 

16 

117 

67 

32 

88 110 134 ISO 178 219 289 

171 246 290 324 352 381 423 492 

371 

57 103 243 260 293 354 443 528 

554 

62 
27 
35 

36 
16 
18 
2 

9 

10 

18 
4 
9 
1 
4 

92 
44 
48 

62 
18 
32 
12 

8 

9 

28 
7 
12 
3 
6 

117 
53 
64 

86 
28 
44 
14 

23 

20 

42 
15 
15 
3 
9 

123 
52 
71 

119 
30 
66 
23 

26 

22 

56 
18 
18 
8 
12 

130 
42 
88 

140 
33 
84 
23 

34 

20 

82 
22 
40 
4 
16 

140 
44 
96 

157 
37 
100 
20 

38 

17 

95 
25 
46 
6 
18 

156 
45 
111 

164 
38 
105 
21 

41 

20 

107 
28 
51 
7 
21 

174 
49 
125 

180 
40 
118 
22 

46 

23 

136 
35 
65 
8 
28 

203 
52 
151 

206 
44 
138 
24 

55 

28 

174 
44 
83 
9 
38 

229 
57 
172 

229 
47 
156 
26 

64 

32 

222 
54 
103 
11 
54 

Hot*: Plaaaa ae* Introduction to Appendix A for diaeuaaion of tctaa and 
definitions of foraeaat. 
Esehan̂ a ratca are glvan in Tabic A-0 at the and of the Introduction. 
Value of Reat-of-Norld conauoptien haa b*an catiaatad dlraetly in 
dollara. 

Source< DATAQOEST, Inc. 
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Appendix A—Market Estimate Worksheets 

Table A-6 

ESTIMATED W0RLDV7IDE SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
BCL 
OTHER 

MOS 
PHOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

412 
169 
144 
53 
46 

97 
94 
0 
3 

1978 1979 

8859 11116 

5235 7126 

447 
225 
116 
62 
44 

156 
147 

2 
7 

292 289 

538 
349 
98 
58 
33 

276 
260 

4 
12 

430 
47 

190 
99 
94 

921 
658 
121 
65 
77 

585 
516 
13 
56 

540 
72 

210 
152 
106 

979 
719 
lOS 
73 
82 

880 
697 
72 

111 

651 
91 
247 
182 
131 

682 
499 
81 
55 
47 

837 
609 
133 
95 

601 
75 
243 
165 
118 

905 
711 

71 
76 
4? 

1229 
648 
377 
204 

804 
89 

320 
248 
147 

1084 
879 

55 
94 
56 

1539 
569 
696 
274 

1064 
95 

40S 
373 
188 

1405 
1120 

53 
140 

92 

2309 
595 

1366 
348 

1521 
123 
537 
580 
281 

1799 
1482 

45 
160 
112 

3430 
660 

2231 
539 

1897 
160 
718 
669 
350 

1656 1515 1791 2586 2700 2028 2601 2850 3205 3395 

824 
538 
286 

633 
243 
298 
92 

118 

81 

48 
6 
13 
1 
28 

794 
497 
297 

537 
169 
296 
72 

107 

77 

52 
6 
21 
2 
23 

935 
595 
340 

640 
205 
346 
89 

123 

93 

107 
15 
55 
7 
30 

1377 
863 
514 

887 
291 
480 
116 

202 

120 

166 
22 
104 
15 
25 

1400 
874 
526 

944 
323 
482 
139 

232 

124 

195 
23 
120 
21 
31 

1063 
638 
425 

709 
211 
398 
100 

180 

76 

225 
32 
128 
22 
43 

1343 
803 
540 

904 
276 
504 
124 

241 

113 

288 
54 
151 
29 
54 

1447 
811 
636 

977 
279 
569 
129 

295 

131 

309 
66 
144 
34 
65 

1557 
861 
696 

1173 
316 
682 
175 

317 

158 

419 
89 
193 
51 
86 

15B1 
827 
754 

1271 
352 
736 
183 

358 

185 

595 
113 
265 
81 
136 

Mot«i ?!•••• • • • Intiedaetlen te Appendix A for diacniasion of taias and 
aaflBltloaa of feraeaat. 

rataa ata given in Tabla A-0 at tha and of tha Introduction. 

Sourea: OATAQOEST, Inc . 
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Appendix A—Market Estimate Worksheets 

Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NHOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POHER 

DIODE 
SHALL SIGNAL 
POWER 
ZEHER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1970 

1210 

524 

287 
116 
100 
34 
37 

75 
72 
0 
3 

162 

653 

290 
175 
115 

256 
104 
101 
51 

60 

47 

33 
5 

11 
1 

16 

1971 

1161 

537 

263 
135 
69 
38 
21 

101 
93 
2 
6 

173 

587 

303 
178 
125 

189 
51 

102 
36 

54 

41 

37 
5 
18 
2 
12 

1972 

1498 

749 

342 
224 
63 
36 
19 

169 
156 
4 
9 

238 

678 

358 
208 
150 

210 
47 
119 

, 44 

64 

46 

71 
9 

46 
5 

11 

1973 

2209 

1192 

556 
428 
61 
41 
26 

383 
323 
12 
48 

253 

896 

440 
230 
210 

286 
73 
159 
54 

95 

75 

121 
13 
83 
11 
14 

1974 

2626 

1499 

595 
470 
49 
45 
31 

595 
435 
66 
94 

309 

983 

468 
254 
214 

327 
95 

169 
63 

102 

86 

144 
13 
98 
15 
18 

1975 

2119 

1216 

395 
303 
43 
33 
16 

538 
353 
108 
77 

283 

751 

368 
189 
179 

256 
62 

142 
52 

75 

52 

152 
15 
98 
14 
25 

1976 

2665 

1612 

505 
410 
41 
39 
IS 

791 
327 
301 
163 

316 

889 

418 
225 
193 

300 
73 
164 
63 

104 

67 

164 
19 
99 
20 
26 

1977 

3081 

2027 

621 
537 
34 
40 
10 

985 
242 
525 
218 

421 

924 

437 
217 
220 

322 
72 
187 
63 

113 

52 

130 
21 
69 
20 
20 

1978 

3817 

2681 

791 
680 
33 
57 
21 

1348 
240 
850 
258 

542 

975 

495 
252 
243 

331 
47 
193 
91 

110 

39 

161 
25 
80 
28 
28 

1979 

5308 

3895 

1078 
941 
30 
77 
30 

2078 
276 
1411 
391 

739 

1160 

569 
287 
282 

401 
62 

239 
100 

128 

62 

253 
30 

117 
50 
56 

Not*: Plaas* ••• Introduction to Appendix A for discussion of tsras and 
definitions of fersesst. 

Soureas MnQOZSTi Inc. 
Saalcenductor Industry 
Asaeeistion (SIA) 
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Appendix A—Market Estimate Worksheets 

Table A-8 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

HOS 
PHOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SHALL SIGNAL 
POWER 

DIODE 
SHALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

642 583 826 1322 1199 925 1521 1826 2569 2878 

141 147 240 432 429 396 665 804 1357 1730 

59 55 50 95 108 76 106 140 197 231 

17 
17 
0 
0 

44 
43 
0 
1 

62 
80 
0 
2 

163 
157 
1 
5 

160 
146 
4 
10 

186 
154 
19 
13 

290 
200 
60 
30 

332 
180 
118 
34 

635 
185 
395 
55 

887 
195 
604 
88 

65 48 108 174 161 134 269 332 525 612 

492 427 563 869 754 507 818 953 1108 999 

285 
189 
96 

169 
64 
92 
13 

29 

9 

9 
0 
1 
0 
8 

243 
151 
92 

152 
47 
94 
11 

23 

9 

9 
0 
2 
0 
7 

312 
213 
99 

203 
68 
120 
15 

25 

23 

23 
2 
7 
1 
13 

500 
362 
138 

296 
102 
171 
23 

50 

23 

21 
3 
12 
2 
4 

439 
310 
129 

248 
88 
134 
26 

46 

21 , 

16 
2 
8 
2 
4 

305 
189 
116 

164 
58 
88 
18 

27 

11 

22 
3 
10 
3 
6 

474 
302 
172 

277 
88 
162 
27 

46 

21 

38 
6 
21 
3 
8 

526 
309 
217 

313 
96 
187 
30 

70 

44 

69 
6 
33 
3 
27 

559 
340 
219 

398 
120 
235 
43 

86 

65 

104 
13 
53 
8 
30 

472 
261 
211 

377 
112 
224 
41 

83 

67 

149 
32 
59 
11 
47 

Hotai tlaaaa a«« Introduetien to Appendix A for dlaeuaaiee of tazas and 
daflnltlena of feraeaat. 
BKebanga rataa ata ylvan In Tabla A-0 at tha and of ttaa Introduetien. 
(••• Tabla A-I3 for aatlaatad valua of Japanaa* factory ahipMnta 
aspraaaad In yan.) 

Sourca: DATAUUEST, Ine. 
Miniatry of Intarnatlonal Trada 
and Industry (KITI, Japan) 

SIS Volume HI Copyright © 21 August 1980 by DATAQUEST A-13 



Appendix A—Market Estimate Worksheets 

Table A-9 

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

641 698 789 1195 1448 1209 1443 1744 2213 2542 

136 206 250 403 531 457 556 750 1064 1302 

66 127 141 252 246 181 227 264 349 393 

5 
5 
0 
0 

11 
11 
0 
0 

25 
24 
0 
1 

39 
36 
0 
3 

122 
113 
2 
7 

108 
97 
6 
5 

142 
115 
16 
11 

213 
138 
53 
22 

304 
159 
113 
32 

416 
170 
201 
45 

65 

29 

25 

68 

499 486 

30 

27 

84 112 163 168 187 273 411 

527 771 893 717 

34 

24 

57 

22 

84 

17 

78 

13 

91 

25 

111 118 

34 50 

493 

826 898 1012 1102 

241 
166 
75 

204 
71 
105 
28 

238 
158 
80 

191 
66 
100 
25 

250 
159 
91 

219 
82 
107 
30 

396 
230 
166 

296 
107 
150 
39 

443 
260 
183 

349 
120 
179 
50 

350 
220 
130 

276 
78 
168 
30 

395 
225 
170 

315 
103 
178 
34 

425 
232 
193 

328 
97 
195 
36 

431 
207 
224 

413 
126 
249 
38 

448 
204 
244 

461 
160 
263 
38 

142 

51 

6 
1 
1 
0 
4 

6 
1 
1 
0 
4 

12 
4 
2 
1 
5 

21 
6 
7 
2 
6 

24 
6 
9 
3 
6 

35 
10 
13 
3 
9 

61 
23 
20 
4 
14 

96 
36 
37 
9 
14 

137 
47 
53 
13 
24 

138 
41 
53 
17 
27 

Hotas Plaaa* ••• Introduction to ̂ pandix k for discussion of tatas and 
dafinitions of foraeast. 
esehan9a rata* ara fivan in Tabla A-0 at tha and of tha Intrednetien. 
Valua of Europaan factory sbipoants hai baan astlaatad dlraetly in 
O.S. dollars. 

Seureat DATAQOZST, Inc. 
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Table A-10 

ESTIMATED REST OP VTORLD SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEKICONDUCTOR 

TOTAL I C 

BIPOLAR DIGITAL 
TTL 
DTL 
BCL 
OTHER 

* 
HOS 
PMOS 
NHOS 
CMOS 

LINEAR 
INTERFACE 
CONTROL 
ENTERTAINMENT 
OTHER 

HYBRID 

TOTAL DISCRETE 

TRANSISTOR 
SHALL SIGNAL 
POWER 

DIODE 
SMALL SIGNAL 
POWER 
ZENER 

THYRISTOR 

OTHER 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

12 17 29 72 132 120 198 195 260 388 

0 2 5 19 51 51 105 106 133 199 

0 2 5 18 30 30 67 59 68 97 

n 
n 
n 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

3 
3 
0 
0 

5 
5 
0 
0 

6 
6 
0 
0 

9 
9 
0 
0 

22 
11 
8 
3 

49 
19 
15 
15 

18 16 32 38 

12 15 23 50 70 53 68 

Motai Vlaaaa aaa Intreduetien te Appendix A for diaeuaaien of t a n a and 
dadnltlena of feraeaat. 
•l]|ian|)» rataa at* given in Table A-0 at the and of tba Introdoetlen. 
Value of Reat-ef-wecld factory ablfaanta bat been eatlaatad directly 
la U.S. doUara. 

43 53 

75 110 134 

8 
8 
0 

4 
4 
0 
0 

10 
10-
0 

5 
5 
0 
0 

15 
15 
0 

8 
8 
0 
0 

41 
41 
0 

9 
9 
0 
0 

50 
50 
0 

20 
20 
0 
0 

40 
40 
0 

13 
13 
0 
0 

56 
51 
5 

12 
12 
0 
0 

59 
53 
6 

14 
14 
0 
0 

72 
62 
10 

31 
23 
5 
3 

92 
75 
17 

32 
18 
10 
4 

OPTOELECTRONIC 
LED LAMPS 
LED DISPLAYS 
COUPLERS 
OTHER 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
0 
0 
0 
1 

3 
0 
2 
0 
1 

11 
2 
5 
1 
3 

16. 
4 
7 
2 
3 

25 
6 
11 
2 
6 

14 
3 
5 
2 
4 

17 
4 
7 
2 
4 

55 
10 
36 
3 
G 

Source: DATAQOEST, Inc . 
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Table A-11 

ESTIMATED WORLDWIDE SEMICONDDCTOR CONSUMPTION 
(Millions of Dnits) 
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Table A-12 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 
(Billions of Yen) 

TOTAL SailCONDUCTOR 

TOTAL IC 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 
OWES 

M0£ 
PMOS 
NHOS 
O40S 

LINEAR 
INTSFACE 
CONTOOL 
ENTERTAINMBiT 
OTHER 

RYBRIO 

TOTAL DISCRETE 

TRANSISTOR 
SMALL SIGNAL 
POWER 

DIODE 
SHALL SIGNAL 
FOWES 
ZB)ER 

TKYRISTOR 

OTHEK 

OPTOELECTRONIC 
LED LAMPS 
LEE DISPLAYS 
COUPLERS 
OTOE?. 

1 9 7 5 

2 9 8 . 5 

134.0 

30 .0 

60.4 

43.6 

154.1 

92 .3 
56.1 
36.2 

49.9 
21.0 
23.5 

5.4 

8.6 

3.3 

10.4 
1.5 
4.8 
0.9 
3 .3 

1976 

458.9 

211.2 

46 .2 

84.7 

80 .3 

233.1 

130.6 
86.8 
43.8 

78.8 
25 .5 
46 .2 

7 .1 

15 .1 

8.6 

14.6 
2.7 
8.0 
1.2 
2.7 

1977 

487.4 

233.2 

SC.4 

87.2 

95.5 

232.9 

126.8 
eo.3 
46 .5 

74 .2 
22 .0 
45 .5 

6.7 

19 .4 

12 .5 

21 .3 
1.6 

11.7 
1.9 
6 .1 

1978 

512.1 

290.9 

46.7 

127.7 

116.5 

200.1 

102.5 
63.4 
39 .1 

72 .1 
19.4 
46.3 

6.4 

14.8 

10.7 

21 .1 
2.3 

10.1 
2.3 
6.4 

1979 

587.9 

375 .3 

52.4 

200.1 

122.8 

183.5 

88 .1 
53.6 
34.5 

67 .5 
17 .7 
42.9 

6 .9 

16 .2 

11.7 

29.1 
3 .1 

14.2 
2 .7 
9 .1 

1980 

688.6 

467.9 

58.7 

268.0 

141.2 

186.1 

81 .9 
53 .1 
28.8 

7 0 . 1 
18.8 
42 .9 

8 .4 

22.4 

11.7 

34.6 
3.8 

16.8 
3 .1 

10.9 

1981 

776.0 

545.5 

66 .8 

320.7 

158.0 

190.5 

83.0 
53 .3 
29.7 

7 2 . 3 
19 .0 
44.7 

8.6 

23.0 

12.'2 

40.0 
4 .2 

19.7 
3.5 

12.6 

1982 

932.5 

672.9 

82.6 

402.2 

188.1 

207.5 

90 .1 
57.1 
33.0 

78.4 
19.7 
49.8 

8.9 

25.5 

13.5 

52.1 
5.3 

24.8 
4.7 

17.3 

1983 

1165.1 

856.6 

103.8 

520.4 

232.4 

241.S 

104.7 
64 .2 
40 .5 

90 .0 
22 .1 
58 .2 

9 .7 

30 .3 

16.4 

67 .0 
6.6 

31.4 
5.8 

23 .2 

1984 

1355.0 

10S4.9 

136 .4 

653.4 

275 .1 

2C5.8 

113.8 
6 8 . 2 
45.6 

96 .7 
23 .2 
65 .1 
10.4 

34.3 

19 .0 

8 6 . 1 
8 .2 

38.5 
7 . 1 

32 .3 

Soure*: DATAQOEST, Inc. 

Mlnlatry of Inttrnational Trad* 

and Industry (MITI, Japan) 
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Table A-13 

ESTIMATED JAPANESE SEMICONDOCTOR FACTORY SHIPMENTS 
(Yen in Billions) 

1970 1971 1979 

TOTAL SBSICONDOCTOR 

TOTAL IC 

BIPOLAR DIGITAL 
TTL 
DTL 
B:L 
OTHER 

MOS 
PMOS 
NMOS 
CMOS 

LINEAR 
INTERFACE 
COUTSOL 
EKTBtTAINHBIT 
OTHHt 

HyBRIB 

TOTAL DISCRETE 

TRANSISTOR , 
SMALL SIGNAL 
POWSt 

DIODE 
SMALL SIGNAL 
POWQ) 
ZENER 

THYRISTOR 

oraHi 

OPTOELECTRONIC 
LIS LAMPS 
LED DISPLAYS 
COO PL HIS 
OTHfS 

232.7 

50.5 

21 .1 

»-
6.1 
6 .1 
0.0 
0 .0 

23.3 

179.0 

105.0 
70.7 
34.3 

60.4 
22.9 
32.9 

4.6 

10.4 

3.2 

3.2 

200 .1 

50.7 

18.9 

1 5 . 1 
14.6 

0 .0 
0 .3 

16 .7 

146.3 

8 3 . 2 
51 .7 
31 .5 

5 2 . 1 
1 6 . 1 
3 2 . 2 

3 .8 

7 .9 

3 .1 

3 . 1 

246.8 

72 .2 

15 .1 

24.5 
23.9 

0.0 
0.6 

32.6 

169.7 

94 .1 
6 4 . 3 
29.9 

61 .2 
20.5 
36.2 

4 .5 

7.5 

6 .9 

4.9 

355.2 

112.3 

24.6 

42.8 
41 .2 

0.3 
1.3 

44.9 

227.3 

129.2 
93 .1 
37 .1 

79 .5 
27.4 
45.9 

6 .2 

12.4 

6 .2 

5.6 

347.1 

125.3 

31 .4 

46 .7 
42 .6 

1.2 
2 .9 

47 .2 

216.6 

128.2 
90.6 
37 .6 

68 .9 
25.7 
35.6 

7 .6 

13.4 

6 .1 

5 .2 

276.3 

117.5 

22 .6 

55 .2 
45.7 
5.6 
3 .9 

39.7 

151.5 

90 .6 
56 .2 
34.4 

48 .7 
17 .2 
26 .1 
5.4 

8 .0 

4 .2 

7 .3 
0 .9 
2.9 
0.9 
2.6 

454 .1 

196.9 

31.5 

85.7 
59.1 
17.7 
8 .9 

79 .7 

242.7 

140.3 
89 .4 
50.9 

82 .6 
26.6 
48 .0 
8 .0 

13.6 

6 .2 

14.5 
1.8 
6 .2 
0 .9 
5.6 

485.6 

213.8 

37 .2 

88 .3 
47.9 
31.4 

9 .0 

88 .3 

253.4 

139.9 
82 .2 
57.7 

83 .2 
25.5 
49 .7 

8 .0 

18.6 

11.7 

18.4 
1.6 
8.8 
0 .8 
7 . 2 

529 .1 

279.4 

40 .6 

130.7 
38 .1 
81 .3 
11 .3 

108 .1 

228 .2 

115 .1 
7 0 . 0 
4 5 . 1 

82 .0 
24.7 
48 .4 

8 .9 

17.7 

13 .4 

21 .5 
2.7 

10.« 
1.7 
6 . 2 

637.1 

383.0 

51 .1 

196.4 
43.2 

133.7 
19 .5 

135.5 

221.1 

104.5 
57.8 
46 .7 

83.4 
24.8 
49.6 

9 .1 

18.4 

14.8 

33.0 
7 .1 

13 .1 
2.4 

10.4 

Source: OATAQOZST, Inc. 

Miniftry of International Trad* 

and Industry (MITI, Japan) 
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INTRODUCTION 

Appendix A consists of a set of detailed tables that estimate semiconductor 
consumption and semiconductor factory shipments both worldwide and for four 
major geographical regions. Table A-1 details world semiconductor consumption. 
Tables A-2 through A-5 estimate semiconductor consumption for the four 
geographical regions—North America, Japan, Western Europe, and the Rest of 
World (ROW), respectively. Tables A-1 through A-5 also include forecasts for 1981 
through 1985. Beginning in 1981, Table A-1 and Table A-6 have additional 
breakouts under Bipolar Digital and MOS. These new breakouts segment the market 
by function. 

Table A-6 details world factory shipments of semiconductors up to 1980. 
Tables A-7 through A-10 estimate semiconductor factory shipments in North 
America, Japan, Western Europe, and the Rest of World. The differences between 
Tables A-2 through A-5 and Tables A-7 through A-10 for each geographical region, 
represent the net exports or imports of those regions. 

Table A-11 estimates worldwide semiconductor consumption in units to date. 
Table A-12 gives DATAQUEST forecasts of worldwide semiconductor units 
consumption through 1985. Table A-13 details the Average Selling Price (ASP) of 
various semiconductor devices. Tables A-14 and A-15 restate the Japanese tables 
(A-3 and A-8) in yen. 

Each table gives estimates for semiconductor consumption or shipments listed 
by the major product categories of semiconductor devices. In these tables, 
semiconductor components are divided into three major product groups: integrated 
circuits, discrete devices, and optoelectronic devices. These groups are divided into 
a number of subgroups, some of which are segmented further. The recap boxes in 
Tables A-1 and A-6 contain the estimates of consumption and factory shipments by 
function for Bipolar Digital and MOS. Totals for each device group or subgroup are 
presented at the top of each category. The Bipolar Digital and MOS recap numbers 
are not included in the totals. 

The difference between low-power and high-power transistors is set at the 
1-watt power handling capability. Power diodes are rated at 1 amp or higher, while 
smaU diodes are rated at less than 1 amp. Special discrete devices that are neither 
transistors, diodes, nor thyristors are categorized as Other. 

DEFINITIONS AND CONVENTIONS 

DATAQUEST uses a common manufacturer base for all data tables. This base 
includes all noncaptive suppliers to the semiconductor market. It excludes captive 
suppliers that manufacture devices solely for the benefit of the parent company, 
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such as Burroughs, IBM, NCR, and Western Electric. Included, however, are 
companies that actively market semiconductor devices to industry as well as to 
other divisions of their own company. For these companies, both external 
shipments and internal consumption are included. Devices that are used internally 
are valued at current market prices. 

For purposes of Appendix A, we define consumption as the purchase of a 
semiconductor device or devices. This definition must be differentiated from 
actual use of the device in a final product. Devices that are inventoried at the user 
level are considered consumption according to our definition. 

The fabrication and assembly of a semiconductor device may be performed in 
several different locations. For the purposes of Appendix A, factory shipments are 
defined geographically as occurring from that point where the device was tested 
and marked, irrespective of where the device was assembled or where the initial 
wafer fabrication was performed. 

In earlier Appendix A editions, hybrid devices were included as a separate 
segment of integrated circuits. However, since hybrid devices are primarily a 
special packaging arrangement, this segment has been omitted. Hybrid devices 
manufactured by semiconductor companies are now included in the most 
appropriate product segment. 

The detailed definitions of manufacturer base we have used in our tables may 
differ from those used in other studies of this type. Our base is nearly the same as 
that used by the Semiconductor Industry Association (SIA), but is different from 
that used by many companies, and certain assumptions or conventions implicit in our 
forecast may differ from the forecasts of others. 

North America is defined as including both the United States and Canada. 
Latin America, including Mexico, is considered part of the ROW category. 

DATA SOURCES 

No single official source of information on worldwide production and trade in 
semiconductors exists. The information presented in Appendix A is a consolidation 
from a wide variety of fragmentary sources, each of which focuses on a specific 
part of the market. 

• U.S. data prior to 1973 rely to a large degree on data collected by the 
Electronics Industry Association (EIA). More recent data are compiled 
from a variety of published and nonpublished sources. 

• In Japan, statistics are compiled and published by the Ministry of 
International Trade and Industry (MITI). 
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• For West European markets, U.S. Department of Commerce trade 
statistics, marketing statistics from the Semiconductor Industry 
Association (SIA), and shipment estimates for each company are the 
primary data sources used. 

• U.S. Commerce Department trade statistics and MITI trade statistics 
constitute the major published sources used to estimate ROW 
consumption and factory shipments. 

The broad scope and detailed breakdown of these tables indicate the major 
effort that was expended in developing production data. We believe that the 
estimates presented are the most accurate and meaningful generally available 
today. The sources of the data presented in the tables are: 

• Unit sales or revenues (or both) published by major industry participants, 
both in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry spokesmen 

• Government data or trade association data such as that from EIA, MITI, 
SIA, and the U.S. Department of Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve 
consistency among the various data elements that constitute the forecast and the 
past data base. To ensure the accuracy and consistency of the estimates, we 
compared the value of directly obtained data elements with values obtained by 
indirect means, wherever possible. Thus, the data in Appendix A are consistent 
with Market Share estimates in Appendix B and with the individual company 
revenue breakdowns in the companies section, as weU as with summary tables 
presented in Chapter 2, "Semiconductor Markets." 
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ACCURACY 

The tables presented here represent DATAQUEST estimates that we believe 
are reasonably accurate. Where we have no reasonable estimate, none is given. A 
blank space in a table indicates that a reasonably accurate estimate is unavailable, 
and a zero in a table represents an estimate. 

VALUATION OF CONSUMPTION AND FACTORY SHIPMENTS 

Regional consumption and factory shipment amounts are expressed in 
U.S. dollars. To make the tables of Appendix A useful in comparing different 
regions, it is necessary to express all values in a common currency and, because of 
the U.S. producers' large presence in international markets, the dollar is the 
preferred choice. 

However, the choice of the U.S. dollar (or any single currency, for that matter) 
as the currency basis for the tables, brings with it some problems that require the 
readers' careful consideration in interpreting the data. 

Inflation 

All countries that participate significantly in international semiconductor 
markets suffered from an overall price inflation in the 1970s. 

As a consequence, the dollar in a given year is not truly comparable with the 
dollar in any preceding year. Consumer and Wholesale Price Indices and 
GNP Deflators all measure price changes in various composite "market baskets" of 
goods. However, there is no price index that measures price changes of material 
and labor inputs to the semiconductor industry. Indeed, the "mix" is changing so 
rapidly that what is used this year was sometimes unavailable last year, at any 
price. Nor is there a composite price index that measures price changes in 
aggregate semiconductor product. In an industry noted for its inflationary trends, 
this latter effect would tend to make the component purchaser's dollar worth more 
as time passed in terms of purchasing electronic capability. 

We have made no adjustments in the historical data to account for these 
inflationary £ind deflationary effects. The data are expressed in current dollars for 
all historical data, and comparisons between different years must be interpreted 
accordingly. 
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Exchange Rates 

Construction of the tables requires combining data from many countries, each 
of which has different and changing exchange rates. This situation raises a related 
issue of how to express foreign production in terms of current U.S. dollars. 

Because approximately 50 percent of Western Europe's consumption is produced 
by U.S. companies, DATAQUEST estimates of the overall West European market 
have always been made directly in dollars. The exchange rates for major currencies 
can be found in Table A-0 at the end of this introduction. 

Japanese consumption and factory shipments are based on MITI data, which are 
originally expressed in yen. The yen/dollar exchange rate for each year can be 
found in Table A-0. Tables A-3 and A-8 give Japanese consumption and factory 
shipments in dollars for the appropriate exchange rate for each year. Tables A-14 
and A-15 give the same information expressed in yen. Because of the fluctuations 
in the exchange rate, the dollar values given tend to distort the growth rate of the 
Japanese market, but they do provide a useful basis for regional comparisons. The 
data in yen give a better picture of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current dollars. For 
the consumption forecast, which appears in Tables A-1 through A-5, all estimates 
for 1980 and beyond are made as if 1980 monetary conditions will continue through., 
198S; I.P.J 7.prn infiatinn and unchanging exchange r a ^ s . Therefore, the forecast is 
in 1980 constant-value dollars at 1980 exchange rates. 

Information on interregional trade and other analyses used in the preparation of 
these tables is available to DATAQUEST clients upon request. 

CFrederick L, Zieber 
Jean Page 
Katy GuiU 

SIS Volume III Copyright © 11 August 1981 by DATAQUEST A-5 



Appendix A—Market Estimate Worksheets 

Table A-0 

ANNUAL FOREIGN EXCHANGE RATES 
(Expressed in U.S. Dollars) 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

January-March 
average, 1981 

Japan: 
Dollars 
Per Yen 

$0.002795 
$0.002913 
$0.003311 
$0.003721 
$0.003427 
$0.003368 
$0.003376 
$0.003761 
$0.004857 
$0.004518 
$0.004449 

$0.004800 

France: 
Dollars 
Per French 
Franc 

$0.1810 
$0.1822 
$0.1985 
$0.2267 
$0.2099 
$0.2337 
$0.2091 
$0.2042 
$0.2251 
$0.2361 
$0.2335 

$0.2025 

Source: 

West 
Germany: 
Dollars 
Per Deutsch 

Mark 

$0.2744 
$0.2886 
$0.3140 
$0.3811 
$0.3897 
$0.4063 
$0.3998 
$0.4337 
$0.5051 
$0.5482 
$0.5463 

$0.4736 

Federal Reserve 
DATAQUEST, Inc. 

United 
Kingdom: 
Dollars 
Per Pound 
Sterling 

$2.3963 
$2.4506 
$2.4878 
$2.4587 
$2.3524 
$2.2069 
$1.7960 
$1.7602 
$2.0260 
$2.1312 
$2.3241 

$2.2795 

Bulletin 

A-6 Copyright © 11 August 1981 by DATAQUEST SIS Volume HI 
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Table A-1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

01 

1976 
^^^— 
5827 

2941 

.865 
682 
71 
76 
36 

1977 
1 ^ 

6846 

3687 

1026 
830 
56 
94 
46 

1978 
^ ^ ^ B 

8859 

5235 

1315 
1041 
56 
140 
78 

1979 
— 
11116 

7126 

1703 
1410 
48 
157 
88 

1980 
^—^— 
14119 

9772 

2450 
2117 
45 
189 
99 

1981 1982 1983 1984 1985 

29093 

9552 11232 14121 17607 21701 

2499 2890 3562 4304 5200 

Bipolar Digital 
Memory 
Logic 

MOS 
NMOS 
PMOS 
CMOS 

MOS (RECAP) 
Memory 
Microprocessor 
Logic 

(RECAP) 865 

1239 

1239 

1026 

1564 

1564 

1315 

2369 

2369 

1703 
327 
1376 

3480 
2346 
517 
617 
3480 
1705 
543 
1232 

2450 
553 
1897 

4921 
518 
3455 
948 

4921 
2514 
799 
1608 

2499 

4735 

4735 

2890 

5713 

5713 

3562 

7354 

7354 

4304 

9412 

9412 

5200 

11799 

11799 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

837 

2598 

1333 
793 
540 

911 
286 
504 
121 

241 

113 

288 
54 

151 
29 
54 

1097 

2850 

1437 
801 
636 

997 
309 
559 
129 

295 

121 

309 
66 
144 
34 
65 

1551 

3205 

1547 
851 
696 

1193 
366 
662 
165 

317 

148 

419 
89 
193 
51 
86 

1943 

3395 

1571 
817 
754 

1291 
407 
711 
173 

358 

175 

595 
113 
265 
81 
136 

2401 

3648 

1655 
849 
806 

1427 
443 
790 
194 

390 

176 

699 
130 
294 
103 
172 

2318 

3537 

1646 
851 
795 

1334 
362 
785 
187 

369 

188 

674 
128 
278 
104 
164 

2629 

3896 

1800 
900 
900 

1475 
388 
884 
203 

412 

209 

785 
142 
329 
119 
195 

3205 

4488 

2071 
1007 
1064 

1695 
434 

1030 
231 

479 

243 

979 
173 
414 
142 
250 

3891 

5172 

2363 
1118 
1245 

1973 
521 
1193 
259 

559 

277 

1199 
207 
508 
170 
314 

4702 

5922 

2689 
1243 
1446 

2265 
584 

1384 
297 

645 

323 

1470 
245 
627 
208 
390 

Note: Please see Introduction to Appendix A for discussion of terms and definitions of forecast. 
Exchange rates are given in Table A-0 at the end of the Introduction. 

Source: DATAQUEST, Inc. 
August, 1981 

SIS Volume m .Copyright © 11 August 1981 by DATAQUEST A-7 
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Table A-2 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

1976 

2351 

1418 

488 

1977 

2720 

1784 

584 

1978 

3414 

2354 

718 

1979 

4677 

3375 

981 

1980 

6039 

4721 

1419 

1981 

5902 

4604 

1413 

1982 

7055 

5574 

1662 

1983 

8748 

7019 

2036 

1984 

10685 

8693 

2432 

1985 

12851 

10585 

2908 

660 845 1151 1765 2521 2413 3017 3889 4954 MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

Note; Please see Introduction to Appendix A for discussion of terms and definitions of forecast. 

Source 

6118 

270 

789 

400 
208 
192 

265 
65 
153 
47 

83 

41 

144 
15 
90 
17 
22 

355 

831 

405 
194 
211 

290 
60 
174 
56 

100 

36 

105 
13 
53 
17 
22 

485 

914 

451 
219 
232 

312 
55 
182 
75 

106 

45 

146 
20 
76 
20 
30 

629 

1075 

521 
241 
280 

376 
61 
235 
80 

130 

48 

227 
29 
98 
43 
57 

781 

1078 

513 
231 
282 

391 
63 
246 
82 

128 

46 

240 
30 
96 
54 
60 

778 

1065 

508 
221 
287 

384 
61 
243 
80 

125 

48 

233 
30 
88 
55 
60 

895 

1201 

567 
240 
327 

435 
67 
279 
89 

144 

55 

280 
34 
106 
65 
75 

1094 

1382 

649 
269 
380 

504 
76 
324 
104 
166 

63 

347 
41 
131 
79 
96 

1307 

1566 

733 
296 
437 

569 
84 
369 
116 
193 

71 

426 
46 
160 
97 
123 

1559 

1748 

809 
320 
489 

638 
92 
418 
128 
220 

81 

518 
53 
193 
118 
154 

DATAQUEST, Inc. 
U.S. Department of Commerce, 
Bureau of the Census 
Semiconductor Industry 
Association (SIA) 

A-8 Copyright © 11 August 1981 by DATAQUEST SIS Volume HI 
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Table A-3 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

1976 

1549 

713 

156 

1977 

1833 

877 

190 

1978 

2487 

1413 

227 

1979 

2671 

1711 

237 

1980 

3438 

2269 

413 

1981 

3574 

2351 

441 

1982 

4040 

2688 

501 

1983 

4963 

3384 

616 

1984 

6114 

4253 

764 

1985 

7475 

5300 

934 

286 328 620 904 1119 1169 1352 1747 2249 2866 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

Note: Value of Japanese consumption has been translated from yen to dollars at exchange rate applicable 
during period of estimate. 
Exchange rates are given in Table A-0 at the end of the Introduction. (See Table A-14 for yen value 
of Japanese semiconductor consumption.) 

Source: Ministry of International Trade 
and Industry (MITl, Japan) 

271 

787 

441 
293 
148 

266 
86 
156 
24 

51 

29 

49 
9 
27 
4 
9 

359 

876 

477 
302 
175 

279 
83 
171 
25 

73 

47 

80 
6 
44 
7 
23 

566 

972 

498 
308 
190 

350 
94 
225 
.31 

72 

52 

102 
11 
49 
11 
31 

570 

829 

398 
242 
156 

305 
80 
194 
31 

73 

53 

131 
14 
64 
12 
41 

737 

983 

465 
275 
190 

363 
107 
216 
40 
94 

61 

186 
30 
83 
16 
57 

741 

1027 

482 
280 
202 

381 
114 
225 
42 
99 

65 

196 
32 
88 
17 
59 

835 

1132 

527 
299 
228 

423 
124 
254 
45 
110 

72 

220 
35 
99 
19 
67 

1021 

1298 

605 
332 
273 

480 
138 
291 
51 
129 

84 

281 
44 
128 
23 
86 

1240 

1513 

682 
365 
317 

585 
193 
334 
58 
149 

97 

348 
53 
159 
26 
110 

1500 

1741 

780 
406 
374 

675 
216 
388 
71 
172 

114 

434 
62 
200 
31 
141 

p 
SIS Volume m Copyright © 11 August 1981 by DATAQUEST A-9 
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Table A-4 

ESTIMATED WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

1976 

1594 

676 

186 

1977 

1821 

842 

213 

1978 

2354 

1210 

325 

1979 

2970 

1648 

420 

1980 

3670 

2317 

537 

1981 

3337 

2144 

562 

1982 

3716 

2429 

629 

1983 

4490 

3015 

784 

1984 

5462 

3755 

947 

1985 

6644 

4666 

1159 

226 303 488 677 1104 986 1139 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

Note: Please see Introduction to Appendix A for discussion of terms and definitions of forcast. 
Exchange rates are given in Table A-0 at the end of the Introduction. 
Value of Western European factory shipments has been estimated directly in U.S. Dollars. 

1443 1845 2339 

264 

851 

400 
248 
152 

318 
117 
163 
38 

99 

34 

67 
23 
22 
5 

17 

326 

897 

438 
252 
186 

342 
138 
170 
34 

99 

18 

lB2 
32 
32 
7 

11 

397 

1029 

475 
272 
203 

412 
187 
189 
36 

113 

29 

115 
40 
50 
12 
13 

551 

1167 

522 
292 
230 

470 
233 
198 
39 

121 

54 

155 
40 
63 
22 
22 

676 

1192 

511 
275 
236 

503 
225 
231 
47 

133 

45 

161 
41 
58 
27 
35 

596 

1055 

492 
286 
206 

404 
143 
221 
40 

109 

50 

138 
38 
51 
25 
24 

661 

1129 

523 
291 
232 

433 
149 
242 
42 

118 

55 

158 
40 
62 
27 
29 

788 

1287 

596 
324 
272 

494 
165 
285 
44 

134 

63 

188 
47 
75 
30 
36 

963 

1482 

689 
366 
323 

565 
182 
334 
49 

158 

70 

225 
55 
92 
35 
43 

1168 

1702 

791 
413 
378 

648 
205 
387 
56 

182 

81 

276 
66 
115 
44 
51 

Source: DATAQUEST, Inc. 
August, 1981 

A-10 Copyright © 11 August 1981 by DATAQUEST SIS Volume HI 
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. Table A-5 

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

/g/l^ \^^^ Transistor 
^ Small Signal 

Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

1976 

333 

134 

35 

67 

32 

171 

92 
44 
48 

62 
18 
32 
12 

8 

9 

28 
7 
12 
3 
6 

1977 

472 

184 

39 

88 

57 

246 

117 
53 
64 

86 
28 
44 
14 

23 

20 

42 
15 
15 
3 
9 

1978 

604 

258 

45 

110 

103 

290 

123 
52 

. 71 

119 
30 
66 
23 

26 

22 

56 
18 
18 
8 
12 

1979 

798 

392 

65 

134 

193 

324 

130 
42 
88 

140 
33 
84 
23 

34 

20 

82 
22 
40 
4 
IG 

1980 

972 

465 

81 

177 

207 

395 

166 
68 
98 

170 
48 
97 
25 

35 

24 

112 
29 
57 
6 
20 

1981 

950 

453 

83 

167 

203 

390 

164 
64 

100 

165 
44 
96 
25 

36 

25 

107 
28 
51 
7 
21 

1982 

1102 

541 

98 

205 

238 

434 

183 
70 

113 

184 
48 
109 
27 

40 

27 

127 
33 
62 
8 
24 

1983 

1387 

703 

126 

275 

302 

521 

221 
82 

139 

217 
55 
130 
32 

50 

33 

163 
41 
80 
10 
32 

1984 

1717 

906 

161 

364 

381 

611 

259 
91 

168 

254 
62 
156 
36 

59 

39 

200 
53 
97 
12 
38 

1985 

2123 

1150 

199 

476 

475 

731 

309 
104 
205 

304 
71 
191 
42 

71 

47 

242 
64 
119 
15 
44 

Note: Please see Introduction to Appendix A for discussion of terms and definitions of 
Exchange rates are given in Table A-0 at the end of the Introduction. 
Value of Rest-of-World Consumption has been estimated directly in dollars. 

forecast. 

Source: DATAQUEST, Inc. 
August, 1981 
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Table A-6 

ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

1971 

2459 

892 

447 

1972 

3142 

1244 

-, 526 
341 
98 
55 
32 

1973 

4798 

2046 

890 
633 
115 
64 
78 

1974 

5405 

2510 

944 
695 
103 
72 
74 

1975 

4373 

2120 

663 
484 
83 
58 
38 

1976 

5827 

2941 

865 
682 
71 
76 
36 

1977 

6846 

3687 

1026 
830 
56 
94 
46 

1978 

8859 

5235 

1315 
1041 
56 

140 
78 

1979 

11116 

7126 

1703 
1410 
48 

157 
88 

1980 

14119 

9772 

2450 
2117 
45 
189 
99 

Bipolar Digital (RECAP) 
Memory 
Logic 

447 526 890 944 663 865 1026 1315 1703 
327 

1376 

2450 
553 
1897 

MOS 
NMOS 
PMOS 
CMOS 

156 
2 

147 
7 

278 
4 

262 
12 

591 
13 
522 
56 

890 
72 
707 
111 

847 
133 
619 
95 

1239 
377 
658 
204 

1564 
696 
594 
274 

2369 
1366 
635 
368 

3480 
2216 
675 
589 

4921 
991 
120 
280 

MOS (RECAP) 
Memory 
Microprocessor 
Logic 

156 278 591 890 847 1239 1564 2369 3480 
1705 
543 
1232 

4921 
2514 
799 

1608 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

289 

1515 

794 
497 
297 

537 
169 
296 
72 

107 

77 

52 
6 

21 
2 

23 

440 

1791 

935 
595 
340 

640 
205 
346 
89 

123 

93 

107 
15 
55 
7 
30 

565 

2586 

1377 
863 
514 

887 
291 
480 
116 

202 

120 

166 
22 

104 
15 
25 

676 

2700 

1400 
874 
526 

944 
323 
482 
139 

232 

124 

195 
23 

120 
21 
31 

610 

2028 

1063 
638 
425 

709 
211 
398 
100 

180 

76 

225 
32 

128 
22 
43 

837 

2598 

1333 
793 
540 

911 
286 
504 
121 

241 

113 

288 
54 

151 
29 
54 

1097 

2850 

1437 
801 
636 

997 
309 
559 
129 

295 

121 

309 
66 
144 
34 
65 

1551 

3205 

1547 
851 
696 

1193 
366 
662 
165 

317 

148 

419 
89 

193 
51 
86 

1943 

3395 

1571 
817 
754 

1291 
407 
711 
173 

358 

175 

595 
113 
265 
81 

136 

2401 

3648 

1655 
849 
806 

1427 
443 
790 
194 

390 

176 

699 
130 
294 
103 
172 

Note: Please see Introduction to Appendix A for discussion of terms and definitions of 
Exchange rates are given in Table A-0 at the end of the Introduction. 

forecast. 

Source: DATAQUEST, Inc. 
August, 1981 
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Table A-7 

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

Ci 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PHOS 
CMOS 

Linear 

Total Discrete 

B Transistor 
^ Small Signal 

Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

1971 
^-^^ 
1161 

537 

"263 
135 
69 
38 
21 

101 
2 

93 
6 

173 

587 

303 
178 
125 

189 
51 
102 
36 

54 

41 

37 
5 
18 
2 
12 

1972 
• ^ ^ ^ 

1498 

749 

342 
224 
63 
36 
19 

169 
4 

156 
9 

238 

678 

358 
208 
150 

210 
47 
119 
44 

64 

46 

71 
9 
46 
5 
11 

1973 
—^^ 
2209 

1192 

556 
428 
61 
41 
26 
383 
12 

323 
48 

253 

896 

440 
230 
210 

286 
73 
159 
54 

95 

75 

121 
13 
83 
11 
14 

1974 
• - -

2626 

1499 

595 
470 
49 
45 
31 

595 
66 

435 
94 

309 

983 

468 
254 
214 

327 
95 
169 
63 

102 

86 

144 
13 
98 
15 
18 

1975 
^̂ __ 
2119 

1216 

395 
303 
43 
33 
16 
538 
108 
353 
77 

283 

751 

368 
189 
179 

256 
62 
142 
52 

75 

52 

152 
15 
98 
14 
25 

1976 
• • 

2665 

1612 

505 
410 
41 
39 
15 

791 
301 
327 
163 

316 

869 

418 
225 
193 

300 
73 
164 
63 

104 

67 

164 
19 
99 
20 
26 

1977 
-. . 
3081 

2027 

621 
537 
34 
40 
10 

985 
525 
242 
218 

421 

924 

437 
217 
220 

322 
72 
187 
63 

113 

52 

130 
21 
69 
20 
20 

1978 
—^^ 
3817 

2681 

791 
680 
33 
57 
21 

1348 
900 
190 
258 

542 

975 

495 
252 
243 

331 
47 
193 
91 

110 

39 

161 
25 
80 
28 
28 

1979 

5288 

3895 

1093 
955 
30 
77 
31 

2063 
1486 
186 
391 
739 

1140 

569 
287 
282 

401 
62 
239 
100 
128 

42 

253 
30 
117 
50 
56 

1980 
^^^ 
6593 

5118 

1500 
1336 
21 
98 
45 

2689 
1948 
198 
543 
929 

1220 

577 
289 
288 

458 
• 60 
285 
113 
140 

45 

255 
27 
110 
60 
58 

Note: Please see Introduction to Appendix A for discussion of terms and definitions of forecast. 

Source: DATAQUEST, Inc. 
Semiconductor Industry 
Association (SIA) 

V 

SIS Volume m Copyright © l l August 1981 by DATAQUEST A-13 



Appendix A—Market Estimate Worksheets 

Table A-8 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

value of Japanese factory shipments expressed in yen.) 

1971 

583 

147 

55 

1972 

826 

240 

50 

1973 

1322 

432 

95 

1974 

1199 

429 

108 

1975 

925 

396 

76 

1976 

1521 

665 

106 

1977 

1826 

804 

140 

1978 

2569 

1357 

197 

1979 

2878 

1730 

231 

1980 

3840 

2534 

323 

44 
0 

43 
1 

48 

427 

243 
151 
92 

152 
47 
94 
11 

23 

9 

9 
0 
2 
0 
7 

82 
0 

80 
2 

108 

563 

312 
213 
99 

203 
68 
120 
15 

25 

23 

23 
2 
7 
1 
13 

163 
1 

157 
5 

174 

869 

500 
362 
138 

296 
102 
171 
23 

50 

23 

21 
3 
12 
2 
4 

160 
4 

146 
10 

161 

754 

439 
310 
129 

248 
88 
134 
26 

46 

21 

16 
2 
8 
2 
4 

186 
19 

154 
13 

134 

507 

305 
189 
116 

164 
58 
88 
18 

27 

11 

22 
3 
10 
3 
6 

290 
60 

200 
30 

269 

818 

474 
302 
172 

277 
88 
162 
27 

46 

21 

38 
6 
21 
3 
8 

: A for discussion of terms and definitions of forecast. 

332 
118 
180 
34 

332 

953 

526 
309 
217 

313 
96 
187 
30 

70 

44 ' 

69 
6 
33 
3 
27 

i-0 at the end of the Introduction.(See Table A-15 for estimated 

635 
365 
165 
105 

525 

1108 

559 
340 
219 

398 
120 
235 
43 

86 

65 

104 
13 
53 
8 
30 

887 
566 
155 
166 

612 

999 

472 
261 
211 

377 
112 
224 
41 

83 

67 

149 
32 
59 
11 
47 

1391 
961 
150 
280 

820 

1097 

506 
268 
238 

425 
138 
245 
42 

93 

73 

209 
61 
81 
14 
53 

/ i , 

Source: Ministry of International Trade 
and Industry (MITI, Japan) 
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Appendix A—Market Estimate Worksheets 

Table A-9 

ESTIMATED WESTERN EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

C< 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

1971 

698 

206 

127 

1972 

789 

250 

129 

1973 

1195 

403 

221 

1974 

1448 

531 

211 

1975 

1209 

457 

162 

1976 

1443 

559 

187 

1977 

1744 

750 

206 

1978 

2213 

1064 

259 

1979 

2562 

1302 

282 

1980 

3190 

1866 

509 

11 
0 
11 
0 

68 

486 

238 
158 
80 

191 
66 
100 
25 

30 

27 

6 
1 
1 
0 
4 

27 
0 

26 
1 

94 

527 

250 
159 
91 

219 
82 
107 
30 

34 

24 

12 
4 
2 
1 
5 

45 
0 
42 
3 

137 

771 

396 
230 
166 

296 
107 
150 
39 

57 

22 

21 
6 
7 
2 
6 

132 
2 

123 
7 

188 

893 

443 
260 
183 

349 
120 
179 
50 

84 

17 

24 
6 
9 
3 
6 

118 
6 

107 
5 

177 

717 

350 
220 
130 

276 
78 
168 
30 

78 

13 

35 
10 
13 
3 
9 

152 
16 
125 
11 

220 

823 

385 
215 
170 

322 
113 
178 
31 

91 

25 

61 
23 
20 
4 
14 

238 
53 

163 
22 

306 

898 

415 
222 
193 

348 
127 
185 
36 

111 

24 

96 
36 
37 
9 
14 

364 
153 
179 
32 

441 

1012 

421 
197 
224 

433 
176 
229 
28 

118 

40 

137 
47 
53 
13 
24 

481 
279 
157 
45 

539 

1122 

438 
194 
244 

481 
215 
236 
28 

142 

61 

138 
41 
53 
17 
27 

770 
525 
155 
90 

587 

1167 

462 
208 
254 

501 
222 
246 
33 

151 

53 

157 
32 
54 
25 
46 

Note: Please see Introduction to Appendix A for discussion of terms and definitions of forcast. 
Exchange rates are given in Table A-0 at the end of the Introduction. 
Value of Western European factory shipments has been estimated directly in U.S. Dollars. 

Source: DATAQUEST, Inc. 
August, 1981 
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Appendix A—Market Estimate Worksheets 

Table A-10 

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

1971 

17 

2 

2 

1972 

29 

5 

5 

1973 

72 

19 

18 

1974 

132 

51 

30 

1975 

120 

51 

30 

1976 

198 

105 

67 

1977 

195 

106 

59 

1978 

260 

133 

68 

1979 

388 

199 

97 

1980 

496 

254 

118 

0 
0 
0 
0 

0 

15 

10 
10 
0 

5 
5 
0 
0 

0 

0 

0 
0 
0 
0 
0. 

0 
0 
0 
0 

0 

23 

15 
15 
0 

8 
8 
0 
0 

0 

0 

1 
0 
0 
0 
1 

0 
0 
0 
0 

1 

50 

41 
41 
0 

9 
9 
0 
0 

0 

0 

3 
0 
2 
0 
1 

3 
0 
3 
0 

18 

70 

50 
50 
0 

20 
20 
0 
0 

0 

0 

11 
2 
5 
1 
3 

5 
0 
5 
0 

16 

53 

40 
40 
0 

13 
13 
0 
0 

0 

0 

16 
4 
7 
2 
3 

6 
0 
6 
0 

32 

68 

56 
51 
5 

12 
12 
0 
0 

0 

0 

25 
6 
11 
2 
6 

9 
0 
9 
0 

38 

75 

59 
53 
6 

14 
14 
0 
0 

1 

1 

14 
3 
5 
2 
4 

22 
8 

11 
3 

43 

110 

72 
62 
10 

31 
23 
5 
3 

3 

4 

17 
4 
7 
2 
4 

49 
15 
19 
15 

53 

134 

92 
75 
17 

32 
18 
10 
4 

5 

5 

55 
10 
36 
3 
6 

71 
. 21 
15 
35 

65 

164 

110 
84 
26 

43 
23 
14 
6 

6 

5 

78 
10 
49 
4 
15 

Note: Please see Introduction to Appendix A fw discussion of terms and definitions of forecast. 
Exchange rates are given in Table A-0 at the end of the Introduction. 
Value of Rest-of-World factory shipments has been estimated directly in U.S. Dollars. 

Source: DATAQUEST, Inc. 
August, 1981 
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Table A-11 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Millions of Units) 

/ ^ 

€ 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

B Transistor 
^ Small Signal 

Power Transistor 

Diode 
Small Signal 
Power 
Zener 

TJiyr istor 

Other 

Total Optoelectronic 

1971 

8287 

751 

522 
295 
166 
23 
38 
22 
1 

20 
1 

207 

7514 

2465 
2158 
307 

4917 
3520 
1188 
209 
94 

38 

22 

1972 

11254 

1199 

749 
492 
200 
23 
34 
46 
1 

42 
3 

404 

9973 

3364 
2985 
379 

6419 
4120 
1928 
371 
128 

62 

82 

1973 

16412 

1918 

1274 
928 
246 
35 
65 

110 
4 

84 
22 
534 

14360 

5115 
4511 
604 

8936 
5740 
2682 
514 
222 

87 

134 

1974 

19155 

2422 

1517 
1219 
171 
60 
67 

217 
15 

128 
74 

688 

16542 

5740 
5029 
711 

10436 
6740 
3006 
690 
269 

97 

191 

1975 

15430 

2116 

1146 
902 
150 
55 
39 
304 
30 

152 
122 
666 

13053 

4796 
4173 
623 

7965 
4737 
2640 
588 
217 

75 

261 

1976 

20168 

2954 

1494 
1261 
109 
83 
41 

515 
80 

155 
280 
945 

16783 

6731 
5992 
739 

9652 
5275 
3564 
813 
272 

128 

431 

1977 

24096 

C^i^y 

1635 
1400 
71 

104 
60 

748 
156 
189 
403 

1279 

19753 

7387 
6575 
812 

11863 
6926 
4090 
847 
321 

182 

681 

1978 

30009 

> 5259 

2232 
1986 
50 

121 
75 

1208 
306 
310 
592 

1819 

23622 

8529 
7575 
954 

14492 
8332 
5188 
972 
350 

251 

1128 

1979 

37312 

7381 

3149 
2844 
43 

166 
96 

1787 
519 
366 
902 

2445 

28135 

9732 
8653 
1079 

17437 
9680 
6139 
1618 

402 

564 

1796 

.1980 

44524 

9027 

3508 

2630 

2889 

33223 

11003 
9603 
1400 

20895 
12614 
6888 
1393 
399 

926 

2274 

Note: Please see Introduction to Appendix A for discussion of terms and definitions of forecast. 

Source: DATAQUEST, Inc. 
August, 1981 
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Table A-12 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION FORECAST 
(Millions of Units) 

19B0 1981 1982 1983 1984 1985 

TOTAL SEMICONDUCTOR 44524 43309 49102 58130 69662 82474 

Total Integrated Circuit 9027 8770 10149 12069 14533 17483 

Bipolar Digital 3508 3332 3959 4567 5186 5977 
TTL 
DTL 
ECL 
Other 

MCS 2630 2645 3023 3641 4659 5841 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transis tor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 

2889 

33223 

11003 
9603 
1400 

20895 
12614 
6888 
1333 

399 

926 

2274 

2793 

32132 

11631 
10131 
1500 

19164 
10343 
7476 
1345 

348 

989 

2407 

3167 

35934 

13087 
11250 
1837 

21386 
11086 
8840 
1460 

361 

1100 

3019 

3861 

42145 

15563 
13250 
2313 

24904 
12400 
10842 
1662 

399 

1279 

3916 

4688 

50333 

18423 
15528 
2895 

30005 
14886 
13256 
1863 

447 

1458 

4796 

5665 

59111 

21806 
18279 
3527 

35105 
16686 
16282 
2137 

500 

1700 

5880 

ix A for discussion of terms and definitions of forecast. 

Source: DATAQUEST, Inc. 
August, 1981 
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Table A-13 

ESTIMATED AVERAGE SELLING PRICES 
(Dollars) 

TOTAL SEKICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS . 
CMOS 

Linear 

Control 
Interface 
Special Consumer 
Other 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 

1971 

0 . 3 0 

1 . 1 9 

0 . 8 6 
0 . 7 6 
0 . 7 0 
2 . 7 0 
1 . 1 6 

7 . 0 9 

7 . 3 5 
7 . 0 0 

1 . 4 0 

0 . 2 0 

0 . 3 2 
0 . 2 3 
0 . 9 7 

0 . 1 1 
0 . 0 8 
0 . 2 5 
0 . 3 4 

1 . 1 4 

2 . 0 3 

2 . 3 6 

1972 

0 . 2 6 

1 .04 

0 . 7 2 
0 . 7 1 
0 . 4 9 
2 . 5 2 
0 . 9 7 

6 . 0 0 

6 . 1 9 
4 . 0 0 

1 .06 

1 .23 
1 .57 
0 . 8 8 
0 . 8 8 

0 . 1 8 

0 . 2 8 
0 . 2 0 
0 . 9 0 

0 . 1 0 
0 . 0 7 
0 . 1 8 
0 . 2 4 

0 . 9 6 

1 .50 

1 . 3 0 

1973 

0 . 2 9 

1 .04 

0 .69 
0 . 6 7 
0 . 4 9 
1 .86 
1 .18 

5 . 3 2 

6 . 1 4 
2 . 5 5 

1 . 0 1 

1 .12 
1 .44 
0 . 7 5 
1 .13 

0 . 1 8 

0 .27 
0 . 1 9 
0 . 8 5 

0 .10 
0 .06 
0 . 1 8 
0 . 2 3 

0 . 9 1 

1 .38 

1 . 2 4 

1974 

0 . 2 8 

1 .04 

0 . 6 5 
0 . 5 9 
0 . 6 1 
1 . 2 2 
1 . 2 2 

4 . 0 6 
4 . 8 0 
5 . 4 5 
1 . 5 0 

0 . 9 5 

1 .00 
1 .36 
0 . 7 3 
1 .04 

0 . 1 6 

0 . 2 4 
0 . 1 7 
0 . 7 4 

0 . 0 9 
0 . 0 6 
0 . 1 6 
0 . 2 0 

0 . 8 6 

1 . 2 8 

1 . 0 2 

1975 

0 . 2 8 

1 . 0 0 

0 . 6 0 
0 . 5 5 
0 . 5 4 
1 . 0 0 
1 . 2 1 

2 . 7 5 
4 . 4 3 
4 . 0 1 
0 . 7 8 

0 . 9 0 

0 . 9 2 
1 . 2 3 
0 . 7 2 
0 . 9 5 

0 . 1 6 

0 . 2 2 
0 . 1 5 
0 . 6 8 

0 . 0 9 
0 . 0 5 
0 . 1 5 
0 . 1 7 

0 . 8 3 

1 . 0 1 

0 . 8 6 

1976 

0 . 2 9 

0 . 9 9 

0 . 6 1 
0 . 5 6 
0 . 6 5 
0 . 9 2 
1 . 1 5 

2 . 3 9 
4 . 7 1 
4 . 1 8 
0 . 7 3 

0 . 8 5 

0 . 9 0 
1 .09 
0 . 7 1 
0 . 9 2 

0 . 1 5 

0 . 2 0 
0 . 1 3 
0 . 7 3 

0 . 0 9 
0 . 0 5 
0 . 1 4 
0 . 1 5 

0 . 8 9 

0 . 8 8 

0 . 6 7 

1977 

0 . 2 8 

1 . 0 1 

0 . 6 6 
0 . 6 3 
0 . 7 7 
0 . 9 0 
0 . 9 3 

2 . 0 6 
4 . 4 6 
3 . 0 1 
0 . 6 8 

0 . 8 3 

0 . 8 3 
1 .09 
0 . 7 7 
0 . 8 7 

0 . 1 4 

0 .20 
0 . 1 2 
0 .78 

0 .08 
0 . 0 4 
0 . 1 4 
0 . 1 5 

0 . 9 2 

0 . 7 2 

0 . 4 5 

1978 

0 . 3 0 

1 . 0 0 

0 . 6 3 
0 . 5 6 
1 .06 
1 .16 
1 . 2 3 

1 . 9 1 
4 . 4 6 
1 . 9 2 
0 . 5 9 

0 . 8 4 

0 . 8 3 
1 .07 
0 . 8 1 
0 . 8 3 

0 . 1 4 

0 .18 
0 . 1 1 
0 . 7 3 

0 . 0 8 
0 . 0 4 
0 . 1 3 
0 . 1 8 

0 . 9 1 

0 . 6 3 

0 . 3 7 

Source: 

1979 

0 . 3 0 

0 . 9 7 

0 . 5 7 
0 . 5 2 
1 . 0 5 
0 . 9 6 
1 .17 

1 .92 
4 . 3 0 
1 .80 
0 . 6 0 

0 .78 

0 . 8 0 
0 . 8 3 
0 . 7 4 
0 .76 

t 
0 . 1 2 

0 . 1 6 
0 . 1 0 
0 . 7 0 

0 .07 
0 . 0 4 
0 . 1 2 
0 . 1 1 

0 . 8 9 

0 . 3 3 

0 . 3 3 

1980 

0 . 3 2 

1 . 0 8 

0 . 7 0 

1 .87 

0 . 8 3 

0 . 1 1 

0 . 1 5 
0 . 0 9 
0 . 5 8 

0 . 0 7 
0 . 0 4 
0 . 1 1 
0 . 1 4 

0 . 9 8 

0 . 1 9 

0 . 3 1 

DATAQUEST, Inc. 
August, 1981 
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Table A-14 

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION 
(Billions of Yen) 

TOTAL SEMICONDUCTOR 

T o t a l I n t e g r a t e d C i r c u i t 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

4 5 8 . 9 4 8 7 . 3 5 1 2 . 1 5 8 7 . 9 7 7 2 . 8 8 0 3 . 3 9 0 8 . 2 1 1 1 5 . 7 1 3 7 4 . 1 1 6 8 0 . 3 

2 1 1 . 2 2 3 3 . 1 2 9 0 . 9 3 7 5 . 3 5 1 0 . 0 5 2 8 . 5 6 0 4 . 2 7 6 0 . 7 9 5 5 . 9 1 1 9 1 . 3 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

46.2 

84.7 

80.3 

233.1 

130.6 
86.8 
43.8 

78.8 
25.5 
46.2 
7.1 

15.1 

8.6 

14.6 
2.7 
8.0 
1.2 
2.7 

50.4 

87.2 

95.5 

232.9 

126.8 
80.3 
46.5 

74.2 
22.0 
45.5 
6.7 

19.4 

12.5 

21.3 
1.6 

11.7 
1.9 
6.1 

46.7 

127.7 

116.5 

200.1 

102.5 
63.4 
39.1 

72.1 
19.4 
46.3 
6.4 

14.8 

10.7 

21.1 
2.3 
10.1 
2.3 
6.4 

52.4 

200.1 

122.8 

183.5 

88.1 
53.G 
34.5 

67.5 
17.7 
42.9 
6.9 

16.2 

11.7 

29.1 
3.1 

14.2 
2.7 
9.1 

92.8 

251.5 

165.7 

221.0 

104.5 
61.8 
42.7 

81.7 
24.1 
48.6 
9.0 
21.1 

13.7 

41.8 
6.7 

18.7 
3.6 

12.8 

99.1 

262.8 

166.6 

230.8 

108.3 
62.9 
45.4 

85.6 
25.6 
50.6 
9.4 

22.3 

14.6 

44.0 
7.1 
19.8 
3.8 

13.3 

112.6 

303.9 

187.7 

254.5 

118.5 
67.2 
51.3 

95.1 
27.9 
57.1 
10.1 

24.7 

16.2 

49.5 
7.9 
22.2 
4.3 
15.1 

138.5 

392.7 

229.5 

291.8 

136.0 
74.6 
61.4 

107.9 
31.0 
65.4 
11.5 

29.0 

18.9 

63.2 
9.9 

28.8 
5.2 

19.3 

171.7 

505.5 

278.7 

340.1 

153.3 
82.0 
71.3 

131.5 
43.4 
75.1 
13.0 

33.5 

21.8 

78.1 
11.9 
35.7 
5.8 

24.7 

209.9 

644.2 

337.2 

391.4 

175.3 
91.2 
84.1 

151.8 
48.6 
87.2 
16.0 

38.7 

25.6 

97.6 
13.9 
45.0 
7.0 

31.7 

Source: DATAQUEST, Inc. • 
Ministry of Internationa] Trade 
and Industry (Mm, Japan) 
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Table A-15 

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(BilUons of Yen) 

TOTAL SEMICONDUCTOR 

Total Integrated Circuit 

Bipolar Digital 
TTL 
DTL 
ECL 
Other 

MOS 
NMOS 
PMOS 
CMOS 

Linear 

Total Discrete 

Transistor 
Small Signal 
Power Transistor 

Diode 
Small Signal 
Power 
Zener 

Thyristor 

Other 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other 

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 

200.1 246.9 346.2 347.1 276.3 454.1 485.6 529.1 637.2 864.2 

50.7 72.2 112.3 125.3 117.5 196.9 213.8 279.4 383.0 570.3 

18.9 15.1 24.6 31.4 22.6 31.5 37.2 40.6 51.1 72.6 

1 5 . 1 
0 . 0 

1 4 . 8 
0 . 3 

1 6 . 7 

1 4 6 . 3 

8 3 . 2 
5 1 . 7 
3 1 . 5 

5 2 . 1 
1 6 . 1 
3 2 . 2 

3 . 8 

7 . 9 

3 . 1 

3 . 1 

2 4 . 5 
0 . 0 

2 3 . 9 
0 . 6 

3 2 . 6 

1 6 9 . 8 

9 4 . 2 
6 4 . 3 
2 9 . 9 

6 1 . 2 
2 0 . 5 
3 6 . 2 

4 . 5 

7 . 5 

6 . 9 

4 . 9 

4 2 . 8 
0 . 3 

4 1 . 2 
1 .3 

4 4 . 9 

2 2 8 . 3 

1 3 0 . 2 
9 3 . 1 
3 7 . 1 

7 9 . 5 
2 7 . 4 
4 5 . 9 

6 . 2 

1 2 . 4 

6 . 2 

5 .6 

4 6 . 7 
1 .2 

4 2 . 6 
2 . 9 

4 7 . 2 

2 1 6 . 6 

1 2 8 . 2 
9 0 . 6 
3 7 . 6 

6 8 . 9 
2 5 . 7 
3 5 . 6 

7 . 6 

1 3 . 4 

6 . 1 

5 .2 

5 5 . 2 
5 .6 

4 5 . 7 
3 . 9 

3 9 . 7 

1 5 1 . 5 

9 0 . 6 
5 6 . 2 
3 4 . 4 

4 8 . 7 
1 7 . 2 
2 6 . 1 

5 .4 

8 . 0 

4 . 2 

7 . 3 
0 . 9 
2 . 9 
0 . 9 
2 . 6 

8 5 . 7 
1 7 . 7 
5 9 . 1 

8 . 9 

7 9 . 7 

2 4 2 . 7 

1 4 0 . 3 
8 9 . 4 
5 0 . 9 

8 2 . 6 
2 6 . 6 
4 8 . 0 

8 . 0 

1 3 . 6 

6 . 2 

1 4 . 5 
1 .8 
6 . 2 
0 . 9 
5 . 6 

8 8 . 3 
3 1 . 4 
4 7 . 9 

9 . 0 

8 8 . 3 

2 5 3 . 4 

1 3 9 . 9 
8 2 . 2 
5 7 . 7 

8 3 . 2 
2 5 , 5 
4 9 . 7 

8 . 0 

1 8 . 6 

1 1 . 7 

1 8 . 4 
1 .6 
8 . 8 
0 . 8 
7 . 2 

1 3 0 . 7 
8 1 . 3 
3 8 . 1 
1 1 . 3 

1 0 8 . 1 

2 2 8 . 2 

1 1 5 . 1 
7 0 . 0 
4 5 . 1 

8 2 . 0 
2 4 . 7 
4 8 . 4 

8 . 9 

1 7 . 7 

1 3 . 4 

2 1 . 5 
2 . 7 

1 0 . 9 
1 .7 
6 . 2 

1 9 6 . 4 
1 3 3 . 7 

4 3 . 2 
1 9 . 5 

1 3 5 . 5 

2 2 1 . 2 

1 0 4 . 5 
5 7 . 8 
4 6 . 7 

8 3 . 5 
2 4 . 8 
4 9 . 6 

9 . 1 

1 8 . 4 

1 4 . 8 

3 3 . 0 
7 . 1 

1 3 . 1 
2 . 4 

1 0 . 4 

3 0 9 . 7 
2 1 9 . 9 

2 6 . 9 
6 2 . 9 

1 8 8 . 0 

2 4 6 . 9 

1 1 3 . 8 
6 1 . 7 
5 2 . 2 

9 5 . 8 
3 1 . 1 
5 5 . 5 

9 . 2 

2 0 . 9 

1 6 . 4 

4 7 . 0 
1 3 . 7 
1 8 . 2 

3 . 1 
1 2 . 0 

Source: DATAQUEST, Inc. 
Ministry of International Trade 
and Industry (MITI, Japan) 
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Appendix A-Introduction 

INTRODUCTION 

Appendix A consists of a set of detailed tables that estimate semiconductor 
consumption and semiconductor factory shipments both worldwide and for four 
major geo^aphical regions for the years 1973 through 1993. Semiconductor 
consumption tables are divided into historical data tables and forecast tables. 
Semiconductor factory shipments tables are historical data tables only. All 
historical tables begin with 1973 and end with 1982, while aU forecast tables begin 
with 1980 and end with 1988 with an additional 1993 column. Please refer to the 
"Forecast" section for a discussion of the differences between historical and future 
doUar vfilues. A list of Appendix A Tables detailing the type of data, region, years 
and units, is as follows: 

UST OF TABLES-APPENDIX A 

Table Region Consumption/Production Years Units 

A-0 
A- 1 
A - 2 
A-3 
A-4 
A-5 
A-6 

A-7 
A-8 
A-9 
A-10 
A-11 
A-12 

A-13 
A-14 

A-15 
A-16 
A-17 
A-18 
A-19 

A-20 
A-21 

Japan, Western Europe 
Worldwide 
North America 
Japan 
Japan 
Westen Europe 
Rest of World 

Worldwide 
North America 
Japan 
Japan 
Western Europe 
Rest of World 

Worldwide 
Worldwide 

Worldwide 
North America 
Japan 
Western Europe 
Rest of World 

Worldwide 
Worldwide 

Exchange Rates 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 

Factory Shipments 
Factory Shipments 
Factory Shipments 
Factory Shipments 
Factory Shipments 
Factory Shipments 

Average Selling Price 
Consumption 

Consumption 
Consumption 
Consumption 
Consumption 
Consumption 

Average Selling Price 
Consumption 

1973-1982 
1973-1982 
1973-1982 
1973-1982 
1973-1982 
1973-1982 
1973-1982 

1973-1982 
1973-1982 
1973-1982 
1973-1982 
1973-1982 
1973-1982 

1973-1982 
1973-1982 

1980-1988; 
1980-1988; 
1980-1988; 
1980-1988; 
1980-1988; 

1980-1988; 
1980-1988; 

Source: 

1993 
1993 
1993 
1993 
1993 

1993 
1933 

Various 
Dollars 
Dollars 
Dollars 
Yen 
Dollars 
Dollars 

Dollars 
Dollars 
Dollars 
Yen 
Dollars 
Dollars 

Dollars 
Units 

Dollars 
Dollars 
Dollars 
Dollars 
Dollars 

Dollars 
Units 

DATAQUEST 
May 1983 
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Appendix A-Introduction 

Each table gives estimates for semiconductor consumption or factory shipments 
listed by the major product categories of semiconductor devices. In these tables, 
semiconductor components are divided into three major product groups; integrated 
circuits, discrete devices, and optoelectronic devices. These groups are divided into 
a number of subgroups, some of which are segmented further. Totals for each 
device group are presented at the bottom of the categories. 

DEFINITIONS AND CONVENTIONS 

DATAQUEST uses a common manufacturer base for all data tables. This base 
includes aU merchant suppliers to the semiconductor market. It excludes captive 
suppliers that manufacture devices solely for the benefit of the parent company, 
such as Burroughs, IBM, and Western Electric. Included, however, are companies 
that actively market semiconductor devices to the merchant market as well as to 
other divisions of their own company. A recent case in point is NCR, previously a 
captive supplier, which in 1982 has offered products on the merchant market for the 
first time. For such companies, both external shipments and internal consumption 
are included. Devices that are used internally are valued at current market prices. 

Consumption-For purposes of Appendix A, DATAQUEST defines consumption as the 
purchase of a semiconductor device or devices. This definition must be 
differ«itiated from actual use of the device in a final product. Devices that are 
inventoried at the user level are considered consumption according to our ctefinition. 

Factory Siipmaits Loeation-The fabrication and assembly of a semiconductor 
device may be performed in several different locations. For the purposes of 
A[^endix A, factory shipments is defined geographically as occurring from that 
point where the device was tested and marked, irrespective of where the device was 
assembled or where the initial wafer fabrication was performed. 

Hybrids-In earlier Appendix A editions, hybrid devices were included as a separate 
segment of integrated circuits. However, since hybrid devices are primarily a 
special packaging arrangement, this segment has been omitted. Hybrid devices 
manufactured by semiconductor comptuiies are now included in the most 
appropriate product segment, usually in the linear segment. 

Power Devices-Tlie difference between low-power and high-power transistors is set 
at the l-watt power handling capability. Power diodes are rated at 1 amp or 
higher, while small signal diodes are rated at less than 1 amp. Special discrete 
devices that are neither transistors, diodes, nor thyristors are categorized as Other. 
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Appendix A-Introduction 

The manufacturer base product group definitions and guidelines for including 
value of output which we have used in our tables may differ from those used in 
other studies of this type. Our base is nearly the same as that used by the 
Semiconductor Industry Association (SIA). 

Regions-North America is defined as including both the United States and Canada. 
Latin America, including Mexico, is considered part of the ROW category. Western 
Europe includes Austria, Belgium, the Federal Republic of Germany, France, 
Greece, Italy, Luxembourg, the Scandinavian countries (Denmark, Finland, Norway, 
Sweden), Spain and the United Kingdom. 

DATA SOURCES 

The information presented in Appendix A is a consolidation from a variety of 
fragmentary sources, each of which focuses on a specific part of the market. 

• U.S. Commerce Department trade statistics and Semiconductor Trade 
Statistics Program, (STSP) marketing data are used in determining North 
American consumption and factory shipments. 

• Japanese trade statistics, compiled and published by the Ministry of 
Finance and the Ministry of International Trade and Industry (MITI), are 
used to determine Japanese factory shipments and consumption in yen. 
STSP also details semiconductor sales by U.S. and Western European 
manufacturers to Japan. 

• For West European markets, U.S. Department of Commerce trade 
statistics, marketing statistics from the Semicondictor Industry 
Association (SIA), and shipment estimates for each company are the 
primary data sources used. 

• U.S. Commerce Department trade statistics STSP data, and MITI trade 
statistics constitute the major published sources used to estimate ROW 
consumption and factory shipments. 

DATAQUEST believes that the estimates presented are the most accurate and 
meaningful generally available today. The sources of the data and the guidelines for 
the forecasts presented in the tables are: 

• Unit sales or revenues (or both) published by major industry participants, 
both in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry spokesmen 

Government data or trade association data such as that from EIA, MITI, 
SIA, and the UJS. Department of Commerce 

• 
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Appendix A-Introduction 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve 
consistency among the various data elements that constitute the forecast and the 
past data base. To ensure the accuracy and consistency of the estimates, we 
compared the value of directly obtained data elements with values obtained by 
indirect means, wherever possible. Thus, the worldwide data in Appendix A is 
consistent with worldwide totals of the Market Share estimates in Appendix B. 
However, the regional factory shipments totals of Appendix B do not and should not 
equal the regional factory shipmaits totals of Appendix A because Appendix A 
includes factories of all national origin producing in Japan. This would include 
companies like Texas Instruments Japan. 

ACCURACY 

The tables presented here represent DATAQUEST estimates that we believe 
are reasonably accurate. Where we have no reasonable estimate, none is given. A 
blank space in a table indicates that a reasonably accurate estimate is unavailable, 
and a zero in a table represents an estimate. 

VALUATION OF CONSUMPTION AND FACTORY SHIPMENTS 

Regional consumption and factory shipments are all expressed in U.S. dollars, 
(In addition, Japan is ex[x>essed in yen.) To make the tables of Appendix A useful in 
comparing different regions, it is necessary to express all values in a common 
currency and, because of the U.S. producers' large presence in international 
markets, the dollar is the preferred choice. 

However, the choice of the U.S. dollar (or any single currency, for that matter) 
as the currency basis for the tables, brings with it some problems that require the 
readers' careful consideration in interpreting the data. 

Inflation 

All countries that participate significantly in international semiconductor 
markets suffered from an overall price inflation in the 1970s, continuing into the 
1980s. 
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As a consequence, the dollar in a given year is not truly comparable with the 
dollar in any preceding year. Consumer and Wholesale Price Indices and 
GNP Deflators all measure price changes in various compcsite "market baskets" of 
goods. However, there is no price index that measures gwice changes of material, 
equipment, and l̂ bor inputs to the semiconductor industry. Indeed, the "mix" is 
changing so rapidly that what is used this year was sometimes unavailable last year, 
at any price. Nor is there a composite price index that measures price changes in 
aggregate semiconductor product. In an industry noted for its deflationary trends, 
this latter effect would lend to make the component purchaser^ dollar worth more 
as time passed in terms of purchasing electronic capability. 

We have made no adjustments in the historical data to account for these 
inflationary and deflationary effects. The data are expressed in current dollars 
(dollars that include the inflation rate and exchange rat^ of the given year) for all 
historical data, and comparisons between different years must be interpreted 
accordingly. 

Average Selling Prices 

When considering the worldwide Average Selling Prices (ASPs) for 
semiconchictor components one must look at the price per function of a circuit, the 
complexity of the circuit, and the product mix according to this increasing 
complexity. It is true that one characteristic of the semiconductor industry is that 
the peiae per function for integrated circuits has been dropping an average of 30 
percent per year for the last decade. At the same time, circuits are becoming 
denser resulting in an overall increase in the price of the device with a decreasing 
cost per function. Thus, Table A-20 shows the worldwide ASPs increasing after 
many years of decreasing due to the move towards higher complexity devices. 
There are also regional differences in ASPs due to regional competition differences 
and the varying regional product consumption mix. The worldwide ASP is truly an 
aggregate measure and may differ significantly from ASPs which exist in any 
specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from many 
countries, each of which has different and changing exchange rates. DATAQUEST 
uses International Monetary Fund average foreign exchange rates for each year, 
and, as far as possible, we prepare our estimates in terms of local currencies before 
conversion to U.S. dollars. The exchange rates for major currencies can be found in 
Table A-0 at the end of this introc^ction. 

Japanese consumption and factory shipments are based on MITI data, which are 
originally expressed in yen. TTie Japanese data published in Appendix A are 
expressed in both dollars (A-4 and A-10) and in yen (A-3 and A-9). The yen/dollar 
exchange rate used for each year can be found in Table A-0. Because of the 
fluctuations in the exchange rate for the yen, the dollar values given tend to distort 
the growth rate of the Japanese market, but they do provide a useful basis for 

SIS Volume III Copyright© 10 May 1983 Dataquest Incorporated A-5 



Appendix A-Introduction 

regional market size comparisons. However, the data in yen give a better picture of 
the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current dollars or 
dollars that include the given year's inflation rate and exchange rates. However, 
the consumption forecast, which appears in Tables A-15 through A-19, uses constant 
dollars and exchange rates, with no allowance for inflation or variations in the rates 
of exchange between countries. All estimates for 1982 and beyond are made as if 
1982 monetary conditions will continue through 1993 and, therefore, shows the 
absolute growth year-to-year during this period. 

Information on interregional trade and other analyses used in the preparation of 
these tables is available to DATAQUEST clients upon request. 

Frederick L. Zieber 
Barbara A. Van 
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Table A-0 

ANNUAL FOREIGN EXCHANGE RATES 
(Expressed in U.S. Dollars) 

Year 

1970 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

Japan: 
Dollars 
Per Yen 

$0.002795 
$0.002913 
$0.003311 
$0.003721 
$0.003427 
$0.003368 
$0.003376 
$0.003761 
$0.004857 
$0.004518 
$0.004449 
$0.004519 
$0.004022 

France: 
Dollars 

Per French 
Franc 

$0.1810 
$0.1822 
$0.1985 
$0.2267 
$0.2099 
$0.2337 
$0.2091 
$0.2042 
$0.2251 
$0.2361 
$0.2335 
$0.1839 
$0.1523 

West 
Germany: 
Dollars 

Per DeuCsch 
Mark 

$0.2744 
$0.2886 
$0.3140 
$0.3811 
$0.3897 
$0.4063 
$0.3998 
$0.4337 
$0.5051 
$0.5482 
$0.5463 
$0.4429 
$0.4123 

United 
Kingdom: 
Dollars 

Per Pound 
Sterling 

$2.3963 
$2.4506 
$2.4878 
$2.4587 
$2.3524 
$2.2069 
$1.7960 
$1.7602 
$2.0260 
$2.1312 
$2.3241 
$1.8741 
$1.7418 

Source: Federal Reserve Bulletin 
DATAQUEST 
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W m O (N ^ A A A p* 
(0 0 00 « < v r ^ p H o ^ 

sss ss=S s S 

i s S S=5S 2 -

l is is;5 s S 

11 iii w 

i 
>* 1= 

o ^ m p» 
(-> A O « 
^ (N o^ ^ 

<n \0 e n 
t^%n 9 ^ 

iî  
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T4bla A-2 

HISTORICAL NORTH AMERICAN SBHICOHDUCTOR CONSUMPTION* 
(Hilllans of Dollars) 
1973 through 1982 

7 

INTEGRATED 

CIRCUIT 

DISCRETE 

•FTO 

TDTM. 

BIPOLAR DIGITAL 

HOS DIGITAL 

LINEAR 

TRANSISTOR 
SHALL 

DIODE 
SHALL 

TRyRISTOR 

OTHER 

LED 

TTL 
OTL 
ECL 

OTHER 

CHOS 
NHOS 
PHOS 

SIGNAL 
POWER 

SIGNAL 
POWER 
XENER 

LAMPS 
LED DISPLAYS 

OPTO COUPLERS 
OTHER 

I.e. 
DISCRETE 

OPTO 

SEHICOHDUCTOR 

1973 

521 

280 

225 

393 
210 
183 

297 
94 
155 
48 

74 

74 

9 
<4 
9 
10 

1026 
838 
92 

19S« 

1974 

573 

442 

244 

431 
240 
191 

297 
94 
149 
54 

81 

75 

12 
83 
13 
13 

1259 
884 
121 

2264 

1975 

362 

4» 

224 

339 
179 
160 

223 
52 
128 
43 

60 

42 

13 
86 
13 
16 

1018 
664 
128 

1810 

1976 

488 

660 

270 

400 
208 
192 

265 
65 
153 
47 

83 

41 

15 
90 
17 
22 

1418 
789 
144 

2351 

1977 

593 

845 

357 

405 
194 
211 

291 
60 
174 
57 

100 

36 

15 
59 
17 
24 

1795 
832 
115 

2742 

1978 

721 

1151 

485 

451 
219 
232 

314 
55 
182 
77 

106 

45 

20 
85 
21 
30 

2357 
916 
156 

3429 

1979 

1051 

1784 

580 

521 
241 
280 

376 
61 
235 
80 

130 

48 

29 
98 
44 
57 

3415 
1075 
228 

4718 

1980 

1507 

2512 

733 

516 
234 
282 

391 
63 
246 
82 

128 

46 

30 
96 
54 
60 

4752 
1081 
240 

6073 

1981 

1236 

2455 

890 

574 
269 
305 

395 
72 
242 
81 

121 

45 

29 
95 
56 
61 

4581 
1135 
241 

5957 

1982 

1368 

2785 

897 

484 
218 
266 

369 
70 
220 
79 

108 

S3 

37 
88 
54 
54 

5050 
1014 
233 

6297 

(73-8 
CAG 

11. 

29. 

16. 

2. 
0. 
4. 

2. 
-3 
3 
5 

4 

-3 

17 
3 
22 
20 

19 
2 
10 

13 

*Coluana uuiy not add due to rounding 

Note: Pleaie see Introduction to Appendix A for discussion of terms and definitions. Exchange rates are 
given in Table A-0 at the end of the Introduction. 

Source: DATAQUGST 
U.S. Depsrtaent of Co^terca, 
bureau ot the Census, 
Seniconductor Trade Statistic 
ProgrsB (STSP) 



Table A-3 

> 
I 

HISTORICAL JAPANESE SEMICONDUCTOR CONSUMPTION* 
(Millions of Dollars) 

1973 through 1982 

O 
o 

f 

to 
«< 
(O 
00 
M 

rt-
(D 

C 
(D 
U 

3 

8 
n 

"8 
0 
(0 

a 
CO 
(» 
< ĝ  
c 
3 
(D 

INTEGRATED 

CIRCUIT 

DISCRETE 

OPTO 

TOThL 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 

OTHER 

HOS DK^TTAL 

LINEAR 

CHOS 
HN06 
PHOS 

TRANSISTOR 
SHALL SIGNAL 

POHER 

DIODE 
1 SHALL SIGNAL 

POHER 
lENER 

THYRISTOR 

OTHER 

LED 
OPTO 

LED LAHPS 
DISPLAYS 
COUPLERS 

OTHER 

I.e. 
DISCRETE 

OPTO 

SEHICOHOUCTOR 

1973 

110 

ISO 

168 

418 
307 
111 

242 
92 
127 
23 

28 

19 

4 
12 
1 
7 

4S8 
707 
24 

1189 

1974 

135 

248 

168 

424 
302 
122 

248 
97 
125 
26 

39 

20 

4 
16 
3 
9 

551 
731 
32 

1314 

1975 

101 

203 

147 

311 
189 
122 

168 
71 
79 
18 

29 

11 

5 
16 
3 
11 

451 
519 
35 

1005 

1976 

156 

286 

271 

441 
293 
148 

266 
86 

156 
24 

51 

29 

9 
27 
4 
9 

713 
787 
49 

1549 

1977 

200 

328 

359 

483 
308 
175 

279 
83 
171 
25 

73 

47 

8 
44 
7 
22 

887 
882 
81 

1850 

1978 

263 

602 

550 

498 
308 
190 

353 
97 
225 
31 

75 

52 

16 
49 
11 
31 

1415 
978 
107 

2500 

1979 

299 

781 

619 

426 
260 
166 

313 
84 
198 
31 

76 

53 

20 
64 
13 
41 

1699 
868 
138 

2705 

1980 

348 

1091 

795 

469 
279 
190 

370 
111 
219 
40 

94 

61 

30 
83 
16 
54 

2234 
994 
183 

3411 

1981 

525 

1152 

986 

658 
392 
266 

451 
175 
232 
44 

85 

72 

51 
125 
22 
80 

2663 
1266 
278 

4207 

1982 

527 

1315 

957 

491 
276 
215 

346 
127 
185 
34 

74 

77 

46 
116 
21 
67 

2799 
988 
250 

4037 

(73-82) 
GAG % 

19.02 

24.7 

21.3 

1.80 
-1.18 
7.6 

4.0 
3.65 
4.27 
4.44 

11.40 

16.82 

31.18 
28.67 
40.25 
28.53 

22.28 
3.7 
29.7 

14.5 

*Coliuioa aay not add due to rounding 

Mote: Value of Japaneae consumption ha* been translated froa yen to dollars at exchange rate applicable 
during estimate period. Exchange rates are given in Table A-0 at the end of the Introduction. See 
Table 4 for yen value of Japanese semiconductor consumption. 

Source: DATAQUEST 
Hinistry of International Trad 
and Industry (MITI, Japan) 



Table A-4 
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HISTORICAL JAPANESE SEMICONDUCTOR CONSUMPTION* 
(Billions of Yen) 
1973 through 1982 

INTEGRATED 

CIRCUIT 

^iHiimim 

BIPOLAR DIGITAL 

HOS DIGITAL 

LINEAR 

TTL 
DTL 
ECL 

OTHER 

cms 
NHOS 
FHOS 

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 

29.S6 39 .39 29 .99 46 .21 53 .18 54 .55 66 .30 78 .10 115.80 131.10 

48.37 72 .37 60 .27 84.71 87 .22 124.85 172.79 245.18 253.90 326.80 

45 .14 49 .02 43 .64 80.27 95.46 114.07 136.90 178.70 217.49 237.93 

TRANSISTOR 112.32 113 .72 
SHALL SIGNAL 83 .49 88 .12 

POWER 29.83 15.(0 

92.34 130.62 12B.43 103.29 
56.11 S6.T9 81.90 63.88 
36.22 43.84 46.53 19.41 

94.17 105.38 145.09 122.06 
57.54 62.69 B6.44 68.CI 
36.74 42.69 58.65 53.45 

DIODE 
SNALI. SIGNAL 

POWER 
iraBR 

65 .03 
24 .72 
34 .12 

6 .11 

72.37 
28.10 
36 .41 

7 .59 

4» .Ba 
21.08 
33.46 
5.34 

7S.79 
25.47 
46 .21 

7 . 1 1 

74 .19 
22,07 
45,47 

6 ,65 

73.21 
20 ,12 
46.61 

C.43 

69.27 
18.59 
4 3 . 8 2 

6 .86 

83.14 
24.94 
49 .21 

8 .99 

99.45 
38 .59 
51.16 

9 ,70 

* 6 , 0 1 
31.57 
45.99 

8 .45 

TUYHISIDR 7 . 5 2 11 .38 8,61 15.11 19.41 15.56 16 .82 21 .12 18.74 18.40 

1 
OPTO 

1 OT»EII 

1 
1 

LED LAMPS 
LED OISFLAVS 

OPTO a>UPLERS 
OTHER 

5.11 

1.07 
3 .22 
0 .27 
1.88 

5.84 

1,17 
4 .67 
0 . 8 8 
2.63 

3 .27 

1.48 
4.75 
0 . 8 9 
3.27 

8 .59 

2.67 
8 ,00 
I . I B 
2 .67 

1 2 . 5 0 

2 .13 
11.70 

1.S6 
5.85 

10 .78 

3 .32 
10.16 

2 .28 
6 ,43 

11 .73 

4 .43 
14 .16 

2 .88 
9 .07 

11.71 

6 .74 
18.65 

3 .60 
12.13 

1 5 , 8 8 

11.15 
27.56 

4 .85 
17.64 

19.14 

11.44 
28.84 

5 . 2 1 
16.66 

I . e . 123.06 160.78 113.90 211.19 235,85 293.47 175,99 501.98 587.19 695 .83 
TOTAL I DISCRETE 189.97 213.31 154.09 233,11 234.52 202.84 192 .09 223 .35 279.15 245.62 

OPTO 6.45 9 .34 10.39 14.51 21.54 22.19 30.54 41 .12 61.30 62.15 

SEHICONDUCTOR 319 .48 383.43 298.38 458.81 491 .92 518.50 598 .62 766 .45 927.64 1003.6 

173-82 
CAG 

18.0 

23.6 

20.2 

0.9 
-2.0 
6.7 

3.1 
2.7 
1.3 
3.5 

10.4 

15.8 

30.0 
27.5 
39.0 
27.4 

21.2 
2.9 

28.6 

13.5 

=f 

*Coluan« nuiy not add due to rounding 

Note: Pleaae aee Introduction to Appendix A for diacuasion of teraa and definitiona. 

Source: DATAQUEST 

Miniatry of International Trade 
and Induatry (MITI, Japan) 



Table A-5 
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HISTORICAL WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION* 

(Millions of Dollars) 
1973 through 1982 
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INTRGRATED 

CIRCUIT 

DtSCREtt 

OPtO 

TOTAL 

BIPOLAR DIGITAL 

MOS DIGITAL 

LIHBAR 

TRANSISTOR 
SHALL 

DIODE 
SHALL 

THVRISTOR 

OTHER 

LEO 

TTL 
DTL 
ECL 

OTHER 

CHOS 
MHOS 
PHOS 

SIGNAL 
POWER 

SIGNAL 
POWER 
XENER 

LAHPS 
LED DISPLAYS 

OPTO COUPLERS 
OTHER 

I C. 
DISCRETE 

OPTO 

SEHICONDUCTOR 

1973 

263 

109 

160 

474 
291 
183 

320 
92 
185 
43 

88 

18 

6 
10 
3 
C 

532 
900 
25 

1457 

1974 

229 

168 

221 

463 
289 
174 

362 
112 
194 
56 

100 

19 

6 
13 
4 
6 

618 
944 
29 

1591 

1975 

189 

158 

214 

351 
243 
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282 
72 
173 
37 

82 

13 

10 
17 
5 
12 

561 
728 
44 

1333 

1976 

" 186 

226 

264 

400 
248 
152 

318 
117 
163 
38 

99 

34 

23 
22 
5 
17 

676 
851 
67 

1594 

1977 

~~228 

352 

324 

424 
244 
180 

342 
139 
170 
33 

97 

18 

27 
26 
6 
9 

904 
861 
68 

1853 

1978 

"291 

535 

412 

463 
265 
198 

402 
182 
184 
36 

110 

29 

35 
41 
10 
11 

1238 
1004 
97 

2339 

1979 

390 

781 

576 

511 
286 
225 

460 
228 
194 
38 

118 

49 

42 
54 
19 
18 

1747 
1138 
133 

3018 

1960 

510 

1139 

684 

511 
275 
236 

503 
225 
231 
47 

133 

45 

41 
58 
27 
35 

2333 
1192 
161 

1981 

454 

882 

556 

463 
251 
212 

384 
157 
192 
35 

103 

45 

41 
57 
27 
29 

1892 
995 
154 

3686 3041 

1982 

434 

941 

606 

468 
247 
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391 
154 
202 
35 

105 

47 

44 
65 
28 
31 

1988 
1011 
168 

(73-82) 
CAG % 

5.72 

27,17 

15.95 

-0.14 
-1.81 
2.12 

2.25 
5.89 
0.98 
-2.26 

1.98 

11.25 

24.78 
23.12 
28.17 
20.02 

15.77 
1.30 
23.57 

3167 9.01 

< o 
I—< 

c 
3 a 
a 

*Coluana aay not add due Co rounding 

Note: Please see Introduction to Appendix A for discussion of terns and definitions. Exchange rates are 
given in Table A-0 at the end 

Source: DATAQUEST 



Table A-6 
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HISTORICAL REST OF WORLD SEMICONDUCTOR CONSUMPTION* 
(Millions of Dollars) 
1973 through 1982 

INTEGRATED 

CIRCUIT 

DISCRETE 

OPTO 

TOTM. 

1 BIPOLAR DIGITAL 

HOS DIGITAL 

1 LINEAR 

1 TRANSISTOR 
1 SHALL 

1 DIODE 
1 SHALL 

1 THYRISTOR 

1 OTHER 

TTL 
DTL 
ECL 

OTHER 

CHOS 
HHOS 
PHOS 

SIGNAL 
POWER 

SIGHAL 
POWER 
XENER 

1 LED LAHPS 
1 LED DISPLAYS 
1 OPTO COUPLERS 

OTHER 

I.e. 
1 DISCRETE 

OPTO 

1 SEHICONOUCTOR 

1973 

35 

18 

U 
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i» 
37 

28 
13 
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2 

8 

9 

0 
6 
0 
1 

67 
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7 

195 

1974 

42 

22 

11 

• 2 
43 
39 

37 
20 
14 
3 

12 

10 

1 
8 
1 
3 
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141 
13 
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1975 
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14 

16 
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35 
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16 
18 
2 

9 

10 

4 
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1 
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117 
18 
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1976 

3S 
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44 
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12 
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9 

7 
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3 
6 
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28 

333 

1977 
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53 
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27 
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1978 
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123 
52 
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56 

600 

1979 
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193 
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85 
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389 
110 

967 
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1981 
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65 
80 
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5 
19 
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436 
114 

1054 
jtUmKEEE. 

1982 

109 

241 
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78 
28 

38 
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29 
5S 
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584 
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109 

1115 

(73 
C 

1 

3 

3 

1 
1 
1 

2 
1 
2 
3 

1 

2 

3 

2 
1 
3 

2 

*ColiMuia may not add due to rounding 

H ^ 
M 

Note: Pleaae aee Introduction to Appendix A for discuaaion of tenia and definitiona. 
given in Table A-0 at the end of the Introduction. 

Exchange ratea are 

Source: DATAQ 



Appendix A—Historical Factory Shipments 
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Table A-IO 

CO 

£3 
< 
o 
I— c 
3 
(D 

B 
o 
o 

r* 

© 

PO 

«< 
• - ^ 
<o 
00 
CO 

O 
(B 
r* 
(B 

£> 
C 
(D 
CO 

3 

8 
•n 

"8 
09 
r* 
(D 
Q. 

HISTORICAL JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS* 
(BillionB of Yen) 
1973 through 1982 

(73-i 

INTEGRATED 

riRCUIT 

DISCHRTB 

OPTO 

TOTAL 

BIPOLAR DIRITAL 

M08 DIGTTAL 

LINEAR 

TRANSISTOR 
SHALL 

DIODE 
SHALL 

THYRISTOR 

OTHER 

LEC 

TTL 
DTL 
ECL 

OTHER 

CHOS 
NHOS 
PHOS 

SIGNAL 
POWER 

SIGNAL 
PONER 
ZRNER 

LAMPS 
I LED DISPLAYS 
1 OPTO COUPLERS 

OTHER 

I.e. 
DISCRETE 

OPTO 

) SEHICONDUCTOR 

1973 

—-.^^ 24.72 

42.72 
1.34 
0.27 
41.11 

44.87 

130.05 
92.97 
37.08 

79.54 
27.41 
45.95 
6.18 

12.36 

6.18 

0.81 
2.69 
0.54 
0.81 

112.32 
228.13 
4.84 

345.28 

1974 

^^*-^^ 31.51 

46.69 
2.92 
1.17 

42.60 

46.98 

128.10 
90.46 
37.64 

72.37 
25.68 
39.10 
7.59 

13.42 

6.13 

0.58 
2.33 
0.58 
1.17 

125.18 
220.02 
4.67 

349.87 

1975 
^Wr-^f — 

22.56 

55.22 
3.86 
5.K4 
45.72 

39.78 

90.55 
56.11 
34.44 

48.69 
17.22 
26.13 
5.34 

8.02 

3.27 

0.89 
2.97 
0.89 
1.78 

117.57 
150.53 
6.53 

274.63 

1976 

_____ 31.40 

85.90 
8.89 
17.77 
59.24 

79.68 

140.40 
89.45 
50.95 

82.05 
26.07 
47.98 
8.00 

13.63 

6.22 

1.78 
6.22 
0.89 
2.37 

196.97 
242.29 
11.26 

450.52 

1977 

• ___ — 37.23 

88.28 
9.04 
31.to 
47.86 

88.28 

139.86 
82.16 
57.70 

83.23 
25.53 
49.72 
7.98 

18.61 

11.70 

1.60 
8.17 
0.80 
7.18 

213.78 
253.40 
18.35 

485.53 

1978 

• •__• 40.65 

130.66 
11.20 
81.30 
38.16 

108.06 

115.11 
70.10 
45.01 

81.92 
24.68 
48.32 
8.92 

17.84 

13.48 

2.70 
10.99 
1.66 
6.22 

279.37 
228.35 
21.57 

529.28 

1979 
_ —__~ 
51.12 

196.29 
19.47 
133.67 
43.15 

135.44 

104.45 
57.76 
46.69 

83.43 
24.79 
49.57 
9.07 

18.37 

14.83 

7.08 
13.06 
2.43 
9.96 

382.85 
221.08 
32.53 

636.46 

1980 

— ___• 72.58 

309.86 
62.92 
219.98 
26.96 

188.07 

113.92 
61.79 
52.13 

95.72 
31.01 
55.50 
9.21 

20.90 

16.40 

13.71 
18.20 
3.15 
11.91 

570.51 
246.95 
46.96 

864.42 

1981 

• __ —— 94.37 

343.98 
71.66 
249.83 
22.49 

254.68 

156.33 
86.44 
69.90 

116.87 
48.07 
57.99 
10.80 

20.73 

20.51 

17.86 
24.92 
5.07 
16.10 

693.03 
314.43 
63.95 

1071.4 

1982 

— — — — 133.50 

483.28 
89.25 
371.66 
22.37 

269.73 

144.69 
72.09 
72.59 

102.92 
42.26 
51.71 
8.95 

19.64 

23.87 

19.64 
26.65 
6.22 
17.15 

886.51 
291.11 
69.86 

1247.5 

CAG 
— —— 20. 

30. 
59. 

123. 
-6. 

22. 

1. 
-2. 
7. 

2. 
4. 
1. 
4. 

5. 

16. 

42. 
29 
31 
40. 

25. 
2. 
34. 

15 

*Coluan8 Bay not add due to rounding 

Hote: Please see Introduction t o Appendix A for diacuss ion of teraa and d e f i n i t i o n s . 

> 
I 

Source: DATAQUEST 
Ministry of International Trad 
and Industry (MITI, Japan) 



Table A-11 

00 

HISTORICAL WESTERN EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS* 
(Millions of Dollars) 
1973 through 1982 

O 
o 

® 

M 

f 
3 

8 
•8 
0 
r* 
(D 

a 

CA 

< 
o 
I—* 

c 
3 a 
a 

INTEGRATED 

CIRCUIT 

DISCRETE 

OPIO 

TOTAL 

BIPOLAR DIGITAL 

NOS DIGITAL 

LINEAR 

TRANSISTOR 

DIODE 

SHALL 

SHALL 

THYRISTOR 

OTHER 

LED 
OPTO 

LED 

TTL 
DTL 
ECL 

OTHER 

CHOS 

Nms 
PHOS 

SIGNAL 
POWER 

SIGNAL 
POWER 
ZENEB 

LAHPS 
DISPLAYS 
COUPLERS 

OTHER 

I.e. 
DISCRETE 

OPTO 

SEHICONDUCTOR 

1973 

243 

45 
3 
0 
42 

137 

39e 
230 
16£ 

296 
107 
l&O 
39 

57 

22 

6 
7 
2 
C 

425 
771 
21 

1217 

1974 

2«i 

122 
7 
2 

113 

163 

443 
260 
183 

349 
120 
179 
50 

84 

17 

6 
9 
3 
6 

531 
893 
24 

1448 

1975 

181 

108 
5 
6 
97 

168 

350 
220 
130 

276 
78 
168 
30 

78 

13 

10 
13 
3 
9 

457 
717 
35 

1209 

1976 

187 

152 
11 
16 
125 

220 

385 
215 
170 

322 
113 
178 
31 

91 

25 

23 
20 
4 
14 

559 
823 
61 

1443 

1977 

206 

238 
22 
53 
163 

306 

415 
222 
193 

348 
127 
185 
36 

111 

24 

35 
31 
9 
14 

750 
898 
89 

1737 

1978 

259 

364 
32 
153 
179 

441 

421 
197 
224 

433 
176 
229 
28 

118 

40 

47 
44 
13 
24 

1064 
1012 
128 

2204 

1979 

3B6 

481 
45 
279 
157 

564 

443 
199 
244 

481 
215 
238 
28 

142 

61 

41 
53 
17 
27 

1431 
1127 
138 

2696 

1980 

50» 

780 
90 
550 
140 

587 

462 
208 
254 

501 
222 
246 
33 

151 

53 

32 
54 
25 
46 

1876 
1167 
157 

3200 

1981 

433 

621 
80 
429 
112 

492 

448 
237 
211 

374 
155 
189 
30 

111 

54 

39 
56 
27 
44 

1546 
987 
166 

2699 

1982 

43« 

660 
96 
486 
78 

544 

455 
233 
222 

383 
149 
201 
33 

128 

48 

43 
66 
28 
31 

1640 
1014 
168 

2822 

173-82 
CAG 

6 

34 
46 

7 

7 
9 
N/ 
7 

16 

1 
0 
3 

2 
3 
3 
-1 

9 

9 

24 
28 
34 
20 

16 
3 
26 

9 

1 

5 

5 
1 
2 

9 
7 
3 
8 

4 

0 

4 
3 
0 
0 

1 
0 
9 

.8 

*Coluans may not add due to rounding 

Note: Please aee Introduction to Appendix A for discussion of terns and definitions. Exchange rates are 
given in Table A-0 at the end of the Introduction. 

Source: OATAQUES 



Table A-12 

CO 

< o 
c 
3 
(D 

B 

o 
o 

PD 
«< 

«o 
00 
CO 

a » 
ft-
PB 

c 
(D 
U 

3 

O 

•8 
» 
« - • 

(D 

a 

HISTORICAL REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS* 
(Millions of Dollara) 
1973 through 1982 

INTEGRATED 

CIRCUIT 

DISCRRTE 

OPTO 

BIPOLAR DIGITAL 

1973 
»••» 
la 

1974 
— — »— 

30 

1975 
— • _ . « . 

30 

197« 

.•_ —_ 67 

1977 

— — . 59 

1978 

—-. —. £8 

1979 
_~. —— 

97 

1980 
__ ̂ ». 
lis 

1981 

_•••> 
110 

1982 

— . —— — 100 

(73-82 
GAG 

HOS DIGITAL 

LINEAR 

TTL 
DTL 
ECL 

OTHER 

CMOS 
HNOS 
FHOS 

TMMSI5T0R 
GKALL SIGNAL 

POHER 

DIOM 
SMALL SIGNAL 

POWER 
lENER 

THVRISTOa 

omiES 

LED LAMPS 
LED DISPLAYS 

OPTO COUPLERS 
OTHER 

0 
0 
0 
0 

10 

41 
41 
0 

9 
9 
0 
0 

3 
0 
0 
3 

18 

50 
SO 
0 

20 
20 
0 
0 

I.e. 
DISCRETE 

OPTO 

28 51 
SO 70 
6 11 

SEHICONDUCTOR 84 132 

5 
0 
0 
5 

16 

40 
40 
0 

13 
13 
0 
0 

4 
7 
2 
3 

51 
S3 
16 

120 

6 
0 
0 
6 

32 

56 
51 
5 

12 
12 
0 
0 

0 

0 

6 
11 
2 
6 

105 
68 
25 

198 

9 
0 
0 
9 

38 

r,Q 

S3 
6 

14 
14 
0 
0 

1 

1 

3 
11 
2 
4 

106 
75 
20 

201 

22 
3 
8 
11 

43 

64 
57 
7 

25 
20 
2 
3 

4 
16 
1 
2 

133 
96 
23 

252 

49 
IS 
IS 
19 

S3 

102 
82 
20 

32 
18 
10 
4 

71 
35 
21 
15 

65 

116 
84 
32 

43 
23 
14 
6 

80 
40 
27 
13 

75 

140 
107 
33 

59 
34 
IS 
10 

100 
64 
35 
11 

•a 

139 
105 
34 

58 
29 
15 
14 

20.9 

H 
N 
N 
N 

27. 

14. 
11. 
N 

23. 
13. 
N 
N 

N 

H 

10 10 
27 49 
3 4 
6 8 

12 
55 
4 

10 
S3 
5 

10 10 

N 
43. 
N 

10. 

199 
144 
46 

389 

254 
170 
71 

495 

265 
209 
81 

555 

288 
209 
78 

575 

29. 
17. 
32. 

23. 

*CaluBii8 aay not add due to rounding 

> 
I 

•-* 

(O 

Mote: Please see Introduction to Appendix A for discussion of tenas and definitions. 
given in Table A-0 at the end of the Introduction. 

Exchange rates are 

Source: DATAQU 



Table A-11 

HISTORICAL WORLDWIDE AVERAGE SELLING PRICES* 
(Dollars) 

1973 through 1982 

O 
o 

f 

CO 
00 
M 
O » 
r* 
to 

.£> 
C 
(D 
ca 

•s 
PB 
r* 
(D 

a 

CO 
I—I 
Ui 

< 
c 
3 
(D 

n 

INTEGRATED 

CIRCUIT 

DISCRETE 

OPTO 

10TAL 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 

OTHER 

HOS DIGITAL 

cms 
HMOS 
PHOS 

LINEAR 

TRANSISTOR 
SHALL SIGNAL 

POHER 

DIODE 
SHALL SIGNAL 

PONER 
ZENER 

THYRISTOR 

OTHER 

LED LAMPS 
1 LSD DISFLAVS 

OPTO COUPLERS 
OTHER 

1 I.e. 
DIECRBTB 

OPTO 

SEMICONDUCTOR 

1973 

0.69 

5.32 
2.55 
4.90 
6.14 

l.OI 

0.27 
0.19 
0.85 

0.11 
0.06 
0.18 
0.23 

0.91 

1.38 

1.03 
0.19 
1.24 

0.31 

1974 

0.65 

4.06 
1.50 
4.80 
S.45 

0.95 

0.24 
0.17 
0.74 

0.10 
0.06 
0.16 
0.20 

0.86 

1.28 

1.04 
0.18 
1.02 

0.30 

1975 

0.60 

2.75 
0.78 
4.43 
4.01 

0.90 

0.22 
0.15 
0.68 

0.10 
0.05 
0.15 
0.17 

0.83 

1.01 

1.00 
0.16 
0.86 

0.29 

1976 

0.61 

2.39 
0.73 
4.71 
4.18 

0.85 

0.19 
0.13 
0.73 

0.09 
0.05 
0.14 
0.15 

0.89 

0.88 

1.01 
0.15 
0.67 

0.28 

1977 

0.66 

2.06 
0.68 
4.46 
3.01 

0.83 

0.19 
0.12 
0.78 

0.08 
0.04 
0.14 
0.15 

0.92 

0.72 

1.01 
0.14 
0.45 

0.28 

1978 

0.63 

1.91 
0.59 
4.46 
1.92 

0.84 

0.18 
0.11 
0.73 

0.08 
0.04 
0.13 
0.18 

0.91 

0.63 

0.15 
1.32 
0.80 
0.85 

1.01 
0.13 
0.47 

0.29 

1979 

0.57 

1.92 
0.60 
4.30 
1.80 

0.78 

0.17 
0.10 
0.70 

0.07 
0.04 
0.12 
0.11 

0.89 

0.33 

0.18 
1.40 
0.79 
0.72 

0.97 
0.12 
0.53 

0.31 

1980 

0.70 

1.87 
0.62 
4.40 
1.75 

0.83 

0.16 
0.09 
0.68 

0.07 
0.04 
0.11 
0.14 

0.98 

0.26 

0.13 
1.45 
0.83 
0.90 

1.08 
0.12 
0.46 

0.34 

1981 

0.70 

1.86 
0.64 
4.43 
1.70 

0.81 

0.15 
0.09 
0.56 

0.07 
0.04 
0.10 
0.14 

1.09 

0.26 

0.12 
1.50 
0.77 
1.07 

1.06 
0.11 
0.41 

0.31 

1982 

0.62 

1.85 
0.63 
4.45 
1.70 

0.79 

0.14 
0.08 
0.S4 

0.07 
0.04 
0.09 
0.13 

0.95 

0.23 

0.12 
1.30 
0.70 
1.11 

1.02 
0.11 
0.39 

0.33 

*Coluans may not add due Co rounding 

Note: Please see Introduction t o Appendix A for discuaaion of terna and d e f i n i t i o n a . Exchange ratea a 
given in Table A-0 at the end of the Introduction. 

Source: DATAQUG 



Table h-U 

CO 

m 
< 
o 
c 
B 
A 

B 
o 
o 

DB 

«< 
(O 
00 
CO 

o 
p» 
r* 
P3 

.O 

c 
A 
CO 

3 

8 
'8 
» 
r* 
A 

a 

HISTORICAL WORLDWIDE SEMICONDUCTOR CONSUMPTION* 
(Millions of Units) 
1973 through 1982 

INTEGRATED 

CIRCUIT 

DISCRETE 

OPTO 

TOTAL 

BIPOLAR DIGITAL 
TTL 
DTL 
ECL 

oniEa 

HOS DIGITAL 
CMOS 
MHOS 
PHOS 

LINEAR 

TRANSISTOR 
SMALL SIGNAL 

POWER 

DIODE 
SHALL SIGNAL 

POWER 
IBMER 

TByRISTOR 

OTHER 

LED LAMPS 
LED DISPLAYS 

OPTO COUPLERS 
OTHER 

I.e. 
DISCRETE 

OPTO 

SEMICONDUCTOR 

1973 
— — .-.— 
1346 

110 

S61 

5063 
4458 
605 

8031 
4850 
2667 
504 

218 

87 

2018 
13388 
119 

IS 526 

1974 

«•_• 
1506 

217 

685 

5852 
5141 
711 

9091 
5383 
3013 
695 

270 

97 

QisP 
15309 
191 

17909 

1975 
.-.__ 
1137 

304 

668 

4878 
4253 
625 

7462 
4220 
2653 
588 

217 

75 

2109 
12632 
262 

15002 

1976 
._•-• 
1418 

518 

985 

6840 
6100 
740 

10127 
5720 
3600 
807 

271 

128 

2921 
17366 
430 

20717 

1977 
_. 
1606 

759 

1322 

7466 
6658 
808 

12578 
7725 
3993 
860 

318 

168 

3687 
20530 
680 

24897 

1978 
_„ • 
2095 

1238 

1845 

8619 
7673 
947 

15021 
9050 
5054 
917 

348 

235 

582 
146 
62 
99 

5178 
24223 
889 

30291 

1979 

• ••.. 
3170 

1813 

2523 

9371 
8290 
1081 

17564 
10075 
5925 
1564 

402 

515 

638 
183 
101 
184 

7506 
27852 
1106 

36464 

1980 

.. —•• 
3500 

2630 

2913 

10696 
9511 
1185 

19654 
11075 
7200 
1379 

398 

677 

1000 
203 
124 
186 

9044 
31425 
1513 

41981 

1981 

.••.. 
3320 

2511 

3265 

12955 
11378 
1577 

20542 
11725 
7460 
1357 

317 

673 

1300 
221 
143 
176 

9097 
34486 
1841 

45424 

1982 

-.-• — • 
3932 

2863 

3401 

12059 
10550 
1509 

18940 
9975 
7611 
1354 

342 

830 

1357 
252 
156 
151 

10196 
32172 
1915 

44283 

''im 
12.6 

43. 

22. 

10. 
10. 
10. 

10. 
8. 

12. 
11. 
5. 

28. 

19. 
10. 
36. 

12. 

*ColuBnt Bay not ad4 due to rounding 

Note: Pleaae aee Introduction to Appendix A for discussion of terns and definitions. Exchange rates are 

given in Table A-0 at the end of the Introduction. 

> 
I 
to 

Source: DATAQU 



Table A-15 

CO 
to 

WORLDWIDE SEMICONDUCTOR COKSUHPTION FORECAST* 
(Millions of Dollars) 

1980 chrough 1988, plus 1993 

O 
o 

-i 

I 
<< 
I — 

s 
s 

f 
3 

8 
ri 

"8 
«-»• 

(D 

a 

INTBGRATED 

CIRCUIT 

StSCHBTt; 

OFTO 

TOTAL 

BIPOLAR DIGITAL 

HOS DIGITAL 

LINEAR 

TRANSISTOR 
SMALL 

DIODB 
SHALL 

THYRISTOR 

OTHER 

1 LEt 

TTL 
DTL 
ECL 

OTHER 

CMOS 
NHOS 
PHOS 

SIGNAL 
POWER 

SIGNAL 
PONER 
XENER 

LAMPS 
1 LEP DlfiPLArs 
1 OFTO COUPLERS 

OTHBR 

I.e. 
DISCRETE 

OPTO 

SEHICONDUCTOR 

1980 

2450 
2117 
45 
189 
99 

4919 
948 
3498 
473 

2418 

1662 
856 
806 

1428 
443 
792 
193 

390 

176 

130 
294 
103 
167 

9787 
3656 
694 

14137 

1981 
- 1 • ^ • ^ 

2314 
20)3 
34 
172 

M 4671 
»Sl 

3335 
38S 

2645 

1907 
1024 
883 

1405 
469 
746 
190 

345 

175 

156 
332 
110 
189 

9640 
3832 
787 

14259 

1982 

2438 
2135 
30 

185 
88 

62S*^ 
TSSO 
3S97 
349 

2687 

1659 
844 
815 

1260 
399 
685 
176 

325 

191 

156 
327 
110 
167 

10421 
3435 
760 

14616 

1983 

2707 

-•i • ' ^ 

4784 
320 

3135 

1729 
872 
857 

1334 
414 
738 
182 

347 

202 

161 
346 
US 
181 

12331 
3612 
803 

16746 

1984 

.** 3110 

^ -

1985 

3496 

(|$0« ) 12171 
isSd 
6556 
300 

3837 

1877 
931 
946 

1453 
442 
815 
196 

384 

223 

190 
399 
130 
203 

15753 
3937 
922 

20612 

2875 
9021 
275 

4691 

2097 
1015 
1082 

1611 
478 
915 
218 

430 

248 

233 
459 
162 
233 

20358 
4386 
1087 

25831 

1986 
^ _ 4 _ 

3897 

16279 
4125 
11899 
255 

5664 

2310 
1084 
1226 

1776 
512 
1027 
237 

477 

270 

277 
514 
196 
271 

25840 
4833 
1258 

31931 

1987 

*>^ 4246 

20951 
5675 
15061 
215 

6755 

2553 
1170 
1383 

1952 
550 
1142 
260 

533 

301 

327 
616 
239 
308 

31952 
5339 
1490 

38781 

1988* 

4634 

'iin 
11.32 

^ ^̂^ 
<l62£6 

1H t tt—" 

18361 
155 

7928 

2817 
1259 
1558 

2137 
591 
1265 
281 

589 

333 

389 
714 
284 
362 

C3eB?»> 
5871 
1749 

46453 

330.66 
19.63 
29.54 
-12.C8 

19.80 

9.24 
6.91 
11.43 

9.22 
6.78 
10.79 
8.13 

10.44 

9.73 

16.48 
13.93 
17.16 
13.79 

24.57 
9.38 
14.93 

21.30 

1993"'fe8n 
7138 

88223 
35000 
53158 

65 

17983 

4103 
1602 
2501 

3207 
765 
2048 
394 

1006 

504 

756 
1204 
579 
668 

113344 
8820 
3207 

125371 

9.0 

27.4 
35.1 
23.6 

-15.9 

17.8 

7.8 
4.9 
9.9 

8.4 
S.3 

10.1 
6.9 

11.3 

8.6 

14.2 
11.0 
15.3 
13.0 

23. 
8. 
12.8 

21. 

£2 
CO 
< o 
c 
3 
(D 

*Coluana iMy not add due Co rounding 

Note: Please aee Introduction to Appendix A for discusaion at teraa and definitions. 

given in Table A-0 at the end of the Introduction. 

Exchange ratea are 

Source: DATAQUE 



Table A-16 

CO 

< 
o 
I—• 

c 
3 
(D 

a o 
o 
•Tl 
H«> 

< ^ 

® 

PB 

«<: 
CO 
GO 
CO 

O 
to 
r* 
>a 
c 
A 
M 

3 

8 
n 

"8 
03 
r* 
(D 
Q. 

MOaK^ AMERICAN SEMICONDUCTOR COHSUMPTION FORECAST* 
(Hillions of Dollars) 

1980 through 1988, plus 1993 

INTEGRATED 

CIRCUIT 

DISCRETE 

OPTD 

TOTAL 

BIPOLAR DIGITAL 

HOS DIGITAL 

LIHBW 

TRANSISTOR 

DIODE 

TTL 
DTL 
ECL 

OTHER 

CHOS 
NHOS 
PHOS 

SHALL SIGNAL 
POWER 

SHALL SIGNAL 

TBYRISTOR 

OTHER 

LED 
OPTO 

POHER 
lENER 

LED LAHPS 
DISPLAYS 
COUPLERS 

OTHER 

I.e. 
DISCRETE 

OPTO 

SEHICONDUCTOR 

1980 

1S07 

2512 

731 

516 
234 
282 

391 
63 
246 
82 

128 

46 

30 
96 
54 
60 

4752 
1081 
240 

6073 

1981 

1236 

2455 

«»a 

574 
269 
305 

395 
72 
242 
81 

121 

45 

29 
95 
56 
61 

4581 
1135 
241 

595] 

1982 

1368 

2785 

897 

484 
218 
266 

369 
70 
220 
79 

108 

53 

37 
88 
54 
54 

5050 
1014 
113 

6297 

1983 

1492 

V 3310 

1081 

491 
222 
269 

393 
73 
238 
82 

116 

57 

39 
93 
57 
57 

5883 
1057 
246 

7186 ̂  

1984 

1668 

4532 

1356 

551 
245 
306 

433 
79 
266 
88 

132 

65 

45 
107 
64 
63 

7556 
1181 
^ 279 
J •; 

901« 

1985 

1833 

~6426 

1687 

629 
274 
355 

489 
88 
303 
98 

151 

74 

54 
120 
75 
72 

9946 
1343 
321 

1986 

1996 

8654 

2062 

715 
299 
416 

552 
96 
349 
107 

170 

83 

65 
134 
93 
91 

12712 
1520 
3(1 

1987 

2115 

10838 

2499 

790 
320 
470 

607 
104 
387 
116 

188 

92 

77 
174 
110 
105 

15452 
1677 
4i< 

•'\ -VU zo 
11(10 1461S 17595 

(82-88) 
1988 

2199 

13022 

2950 

865 
339 
526 

653 
113 
418 
122 

205 

101 

89 
198 
124 
122 

16171 
1824 
533 

7 20518 

CAG t 

8 25 

<SS-
1993 

3027 

297l«-~^38737 
^ • ^ ' 

:ta.aa tseo 

10 
7 
12 

10 
8 
11 
7 

11 

11 

15 
14 
14 
14 

23 
10 
14 

21 

18 
65 
06 

00 
33 
31 
53 

30 

37 

79 
50 
89 
58 

84 
30 
S2 

82 

1186 
423 
763 

965 
148 
648 
169 

318 

156 

164 
374 
240 
226 

48724 
2625 
1004 

52353 

CA 

6 

24 

la 

6 
4 
7 

8 
5 
9 
6 

9 

9 

13 
13 
14 
13 

21 
7 
13 

20 

*ColuBna m y not add due to rounding 

> 
I 
to 
o» 

Note: Pleaae aee Introduction to Appendix A for discuaaion of tema and definitiona. 
given in Table A-0 at the end of the Introduction. 

Exchange ratea are 

Source: DATAQUE 



T^bM A-17 

lU 

JAPANESE SEMICONDUCTOR CONSUMPTION FORECAST* 
(MiUions of Dollars) 

1980 through L988. plua 1993 

O 
o 
x> 
• 1 
•^> 

( ^ 

® 

P9 
«< 

• — 

CO 
00 
CO 

D 
P 
r* 
SO ^ 
C 
A 
M 

3 
(i 
O 

'8 
ft 
PB 
rt-
(D 

a 
CO 
»»l 
CA 

< 
o 
c 
3 n 

IHTEGRATED 

CIRCUIT 

DISCRETt 

OPtO 

TOTAL 

BIPOLAR DIRTTAL 
TTL 
DTL 
ECL 

OTHER 

HOS DICTTAL 
CHOS 
NHOS 
PHOS 

LINEAR 

TRANSISTOR 
SHALL SIGNAL 

POWER 

DIODE 
SHALL SIGNAL 

POWER 
XENER 

TBYRISTOR 

OTHER 

LED LAHP8 
LED DISPLAYS 

OPTO COUPLERS 
OTHER 

I.e. 
1 DISCRETE 

OPTO 

1 SEHICONDUCTOR 

1980 

348 

1091 

79S 

469 
279 
190 

370 
111 
219 
40 

94 

61 

30 
83 
1< 
54 

2234 
994 
183 

3411 

1981 
i . -

SIS 

1152 

986 

658 
392 
266 

451 
175 
232 
44 

85 

72 

51 
125 
22 
80 

2663 
1266 
278 

4207 

1982 

527 

1315 

957 

491 
276 
215 

346 
127 
185 
34 

74 

77 

46 
116 
21 
67 

2799 
988 
250 

4037 

1983 
«--i — 

618 

1661 

1109 

503 
284 
219 

353 
129 
189 
35 

75 

79 

44 
116 
21 
72 

3388 
1010 
253 

4651 

1984 

•.. 741 

2276 

1375 

519 
295 
224 

372 
136 
200 
36 

77 

85 

55 
128 
23 
79 

4392 
1053 
285 

5730 

1985 

867 

3073 

1677 

562 
314 
248 

393 
143 
212 
38 

80 

92 

69 
141 
32 
88 

5617 
1127 
330 

7074 

1986 

997 

4025 

2013 

583 
320 
263 

407 
147 
221 
39 

82 

96 

78 
153 
36 
96 

7035 
1168 
363 

8566 

1987 
pw^' 

1117 

5193 

2355 

618 
334 
284 

416 
149 
227 
40 

85 

105 

92 
180 
44 
106 

8665 
1224 
422 

10311 

(82-88) 
1988 CAG % 

.- n. * 

1240 

6456 

2697 

664 
354 
310 

435 
152 
241 
42 

88 

115 

110 
212 
51 
127 

10393 
1302 
500 

12195 

—.-. 
15.36 

30.44 

18.89 

5.17 
4.24 
6.30 

3.90 
3.05 
4.52 
3.59 

2.94 

6.93 

15.67 
10.59 
15.97 
11.27 

24.49 
4.72 
12.27 

20.28 

(88-9 
1993 CAG 

k.«_ 

2045 

22250 

5798 

800 
400 
400 

510 
176 
285 
49 

102 

159 

221 
348 
105 
209 

30093 
1571 
883 

32547 

— • 
10 

28 

16 

3 
2 
5 

3 
2 
3 
3 

3 

6 

14 
10 
15 
10 

23 
3 
12 

21 

*Coluans may not add due to rounding 

Note: Pleaae see Introduction to Appendix A for discussion ot terns and definitions. 

given in Table A-0 at the end of the Introduction. 

Exchange rates are 

Source: DATAQU 



Table A-IS 

CA 

< 
o 
I - * 

c 
3 
A 

B 
o 
o 
Hrt* 

r* 

® 

PB 
« < 
»—• 
<o 
00 
M 
D » 
•a 

c 
(D « 
5* 
8 
"8 
IB 
A 

a 

WESTERN EUROPEAN SEMICONDUCTOR CONSUHPTION FORECAST* 
(Millions of Dollars) 

1980 through 1988, plus 1993 

INTEGRATED 

CIRCUIT 

nsCRETI 

OPTO 

TOTAL 

BIPOLAR DIGITAL 

1980 

510 

1981 

4S4 

1982 

434 

1983 

484 

1984 

S80 

1985 

665 

1986 

765 

1987 

868 

i988"'?Aen 

963 14.24 

1993 

1692 

NOS DIGITAL 

LINEAR 

TTL 
DTL 
ECL 

OTHER 

CMOS 
MHOS 
PH08 

1139 

684 

882 

556 

TRANSISTOR 
SHALL SIGNAL 

POWER 

DIOI»i 
SHALL SIGNAL 

POWER 
lENER 

THYniSTOR 

OTHER 

41 
58 
27 
35 

41 
57 
27 
29 

341 

606 

511 
275 
236 

503 
225 
231 
47 

133 

45 

463 
251 
212 

384 
157 
192 
35 

103 

45 

468 
247 
221 

391 
154 
202 
35 

IDS 

47 

44 
65 
28 
31 

LED LAMPS 
LED DISPLAYS 

OPTO COUPLERS 
OTHER 

I.e. 
DISCRETE 

OPTO 

SEHICOHDUCTOR 3686 3041 3167 

2333 
1192 
161 

1892 
995 
154 

1988 
1011 
168 

1123 

679 

1423 1822 2350 3045 3963 26.98 14661 

TS4 931 1110 1341 1627 17.93 3722 

519 
265 
254 

434 
165 
231 
38 

117 

52 

567 
281 
286 

475 
175 
258 
42 

130 

57 

620 
299 
321 

520 
186 
288 
46 

144 

62 

679 
318 
361 

569 
198 
322 
49 

159 

CT 

762 851 
349 377 
413 474 

639 
216 
367 
56 

181 

75 

715 
234 
418 
63 

205 

84 

10.50 
7.32 
13.59 

10.61 
7.24 
12.91 
10.31 

11.82 

10.18 

1430 
517 
913 

1192 
321 
770 
101 

361 

1)5 

48 
77 
30 
36 

54 
92 
34 
42 

66 
110 
44 
SO 

81 
122 
54 
57 

96 
138 
70 
65 

117 
1S9 
91 
75 

17.74 
16.11 
21.75 
15.90 

268 
290 
217 
161 

2286 
1122 
191 

3599 

2787 
1229 
222 

4238 

3418 
1346 
270 

5034 

4225 
1474 
314 

6013 

5254 
1657 
369 

7280 

6553 
1855 
442 

8850 

22.04 
10.67 
17.53 

18.72 

20075 
3118 
936 

24129 

^Coluans aay not add due to rounding 

> 
I 
to 
en 

Note: Pleaae aee Introduction to Appendix A for diacuaaion of tenaa and definitiona. 
given in Table A-0 at the end of the Introduction. 

Exchange ratea are 

Source: DA 



Table A-19 

Oi 

REST OF WORLD SEMICONDUCTOR CONSUMPTION FORECAST* 
(Hilllons of Dollars) 

1980 through 1988, plus 1993 

(82-88) (8 

O 
O 

® 

P3 
«< 
^— 
CO 
00 

rt-
(B 
.O 

c 
(D 
U 

"8 
» 
(D 

a 

CA 

m 
< 
c 
3 
(D 

n 

INTEGRATED 

CIRCUIT 

DISCRETE 

orto 

TOTAL 

BIPOLAR DIGITAL 

HOS DIGITAL 

LINEAR 

TRANSISTOR 
SHALL 

DIODE 
SHALL 

THVRISTOR 

OTHER 

LED 
OFTO 

LED 

TTL 
DTL 
ECL 

OTHER 

CHOS 
HHOS 
PHOS 

SIGNAL 
POWER 

SIGNAL 
POMER 
XENER 

LAHPS 
DISPLAYS 
COUPLERS 

OTHER 

I.e. 
DISCRETE 

OPTO 

SEHICONDUCTOR 

1980 

• .... 
as 

177 

20t 

i6e 
CB 
98 

164 
44 
96 
24 

3S 

24 

29 
57 
6 
IB 

468 
389 
110 

967 

1981 

..... 109 

182 

213 

212 
112 
100 

175 
65 
BO 
30 

36 

13 

35 
55 
5 
19 

504 
436 
114 

1054 

1982 

...._ 109 

Z4B 

227 

216 
103 
113 

154 
48 
78 
28 

38 

14 

29 
58 
7 
15 

584 
422 
109 

1115 

1983 

-----113 

395 

266 

216 
101 
115 

154 
47 
80 
27 

39 

14 

30 
60 
7 
16 

774 
423 
113 

1310 

1984 
• » i » + ^ ^ _ 

121 

575 

322 

240 
110 
130 

173 
52 
91 
30 

45 

16 

36 
72 
9 
19 

1018 
474 
136 

1628 

1985 

131 

850 

396 

286 
128 
158 

209 
61 
112 
36 

55 

20 

44 
88 
11 
23 

1377 
570 
166 

2113 

1986 

139 

1250 

479 

333 
147 
186 

248 
71 
135 
42 

66 

24 

53 
105 
13 
27 

1868 
671 
198 

2737 

1987 
^ M'^ —— 

146 

1875 

560 

383 
167 
216 

290 
81 
161 
48 

79 

29 

62 
124 
15 
32 

2581 
781 
233 

3595 

1988 

.. 
232 

2825 

654 

437 
189 
248 

334 
92 
188 
54 

91 

33 

73 
145 
18 
38 

3711 
895 
274 

4880 

CAG t 

.. 13.45 

50,12 

19.33 

12.49 
10.67 
14.03 

13.80 
11.48 
15.B3 
11.59 

15.70 

15.40 

16.67 
16.53 
17.08 
16.79 

36.18 
13.38 
16.64 

27.96 

1993 

... 
374 

12575 

1503 

687 
262 
425 

540 
120 
345 
75 

225 

54 

103 
192 
17 
72 

14452 
1506 
384 

16342 

*ColuBns aay not add due to rounding 

Note: Please see Introduction to Appendix A for discussion of terns and definitions. Exchange rates are 

given in Table A-0 at the end of the Introduction. 

Source: DATAQ 



Table A-20. 

CO 

B 
< o 
I—' c 
3 
A 

E 

o 
o 
•o 
«< 

09 
»< 

• — * 

to 
00 

M 

O 
to 
It-
(B 

JO 

c 
(D 
M 
r f 

5* 
8 
"8 
pa 
r* 

a 
a. 

WORLDWIDE AVERAGE SELLING PRICES FORECAST* 
(Dollars) 

1980 through 1988, plus 1993 

INTBGRATED 

CIRCUIT 

DISCRETE 

OPTO 

TOTAL 

BIPOLAR DIGITAL 

HOS DIGITAL 

LIHEAR 

TRANSISTOR 
SHALL 

DIODE 
SHALL 

THYRISTOR 

OTHER 

TTL 
DTL 
ECL 

OTHER 

CHOS 
NHOS 
PHOS 

SIGNAL 
POWER 

SIGHAL 
POHER 
XEHER 

LED LAMPS 
LED DISPLAYS 

OPTO COUPLERS 
OTHER 

I.e. 
DISCRETB 

OPTO 

SEHIOOHDUCTOR 

1980 

0.70 

1.07 
0.C2 
4.40 
1.7S 

0.83 

0.16 
0.0» 
0.60 

0.07 
0.04 
0.11 
0.14 

o.»e 

0.26 

0.13 
1.45 
0.83 
0.90 

1.08 
0.13 
0.46 

0.34 

1981 

0.70 

1.86 
0.64 
4.43 
1.70 

0.81 

O.IS 
0.09 
0.56 

0.07 
0.04 
0.10 
0.14 

1.09 

0.26 

0.12 
1.50 
0.77 
1.07 

1.06 
0.11 
0.41 

0.31 

1982 

0.62 

1.85 
0.63 
4.45 
1.70 

0.79 

0.14 
0.08 
0.54 

0.07 
0.04 
0.09 
0.13 

0.95 

0.23 

0.12 
1.30 
0.70 
1.11 

1.02 
0.11 
0.39 

0.33 

1983 

0.65 

1.86 
0.61 
4.40 
1.75 

0.60 

0.15 
0.09 
0.56 

0.07 
0.04 
0.10 
0.13 

0.97 

0.18 

1.07 
0.11 
0.28 

0.36 

1984 

0.70 

1.96 
0.75 
4.40 
1.75 

0.84 

0.16 
0.09 
0.57 

0.07 
0.04 
0.10 
0.13 

0.97 

0.18 

1.17 
0.11 
0.28 

0.40 

1985 

0.75 

2.25 
0.95 
4.41 
1.75 

0.85 

0.14 
0.08 
0.57 

0.06 
0.03 
0.09 
0.12 

0.96 

0.17 

1.31 
0.10 
0.27 

0.40 

1986 

0.80 

2.30 
1.15 
4.41 
1.75 

0.87 

0.15 
0.08 
0.56 

0.06 
0.03 
0.09 
0.12 

0.96 

0.17 

1.40 
0.10 
0.26 

0.45 

1987 

0.90 

2.15 
1.25 
4.41 
1.76 

0.90 

0.13 
0.07 
0.54 

0.06 
0.03 
0.08 
0.11 

0.96 

0.16 

1.51 
0.09 
0.26 

0.46 

1988 

0.95 

2.45 
1.35 
4.42 
1.76 

0.93 

0.13 
0.07 
0.54 

0.06 
0.04 
0.08 
0.11 

0.95 

0.16 

1.61 
0.10 
0.26 

0.53 

1993 

1.00 

2.50 
1.5 
4.4 
1.7 

0.9 

0.1 
0.0 
0.5 

0.0 
0.0 
0.0 
0.1 

0.9 

0.1 

1.6 
0.0 
0.2 

0.7 

> 
I 
to 
-̂  

*Coluans aay not add due to rounding 

Note: Please see Introduction to Appendix A for discussion of teras and definitions. 

given in Table A-0 at the end of the Introduction. 

Exchange rates are 

Source: DATAQUE 



Table A~2I 

=f 
to 
00 

MORLOUIDE SEMICONDUCTOR CONSUMPTION FORECAST* 
(Millions of Units) 

1980 through 1988, plus 1993 

(82-88) (8 

O 
O 

fo 

«< 

«o 
00 
CO 

D 
09 
r* » 
c 
(D 
CO a 

8 
"S 
r* 
(D 

a 

CO 

< o 
c 
3 
« 
1=1 

INTEGRATED 

CIRCUIT 

Diact^tft 

OPTO 

TOTAL 

BIPOLAR DIGITAL 

HOS DIGITAL 

LINEAR 

TRANSISTOR 
SHALL 

DIODE 
SHALL 

THYRISTOR 

OTHER 

TTL 
DTL 
ECL 

OTHER 

CHOS 
NHOS 
PHOS 

SIGNAL 
POWER 

SIGNAL 
POWER 
ZENER 

LED LAHPS 
LED DISPLAVS 

OPTO OMJPLEHS 
OTHER 

I.C, 
DISCRETE 

OPTO 

1980 

3S00 

2630 

2913 

10696 
9511 
118S 

19654 
11075 
7200 
1379 

398 

677 

1000 
203 
124 
186 

9014 

W. 

1981 

3320 

2511 

3265 

12955 
11378 
1577 

20542 
11725 
7460 
1357 

317 

673 

1300 
221 
143 
176 

9097 
34486 

Tim-

1982 

3932 

2863 

3401 

12059 
10550 
1509 

16940 
9975 
7611 
1354 

342 

830 

1357 
352 
156 
151 

10196 y 
3217J / 
—iflT-

1983 

4165 

3489 

3919 

11219 
9689 
1530 

19130 
10350 
7380 
1400 

358 

1122 

11572 
31829 
2868 

1984 

4443 

4493 

4568 

12004 
10344 
1660 

20708 
11050 
8150 
1508 

396 

1239 

13504 
34347 
3293 

1985 

4661 

5409 

5519 

14586 
12688 
1898 

27917 
15933 
10167 
1817 

448 

1459 

15589 
44409 
4026 

1986 

4871 

7078 

6510 

15739 
13550 
2189 

30453 
17067 
11411 
1975 

497 

1588 

18459 
48277 
4838 

1987 

4718 

8915 

7506 

19275 
16714 
2561 

34972 
18333 
14275 
2364 

555 

1881 

21139 
56684 
5731 

1988 

4878 

10721 

8525 

20871 
17986 
2885 

33142 
14775 
15813 
2555 

620 

2081 

24123 
56714 
6727 

CAG% 

3.87 

26.16 

17.55 

10.14 
9.84 
12.08 

10.35 
7.16 
13.73 
11.82 

11.03 

17.55 

16.37 
10.49 
24.74 

1993 

7138 

35289 

18929 

31604 
26700 
4904 

56542 
19125 
34133 
3283 

1082 

3877 

61357 
93104 
12828 

SEHICOHDUCTOR 41981 45424 44281 46269 51143 64025 71575 83553 87565 12.75 167289 

*Coluona nay not add due to rounding 

Note: Pleaae aee Introduction to Appendix A for d i scuss ion of terms and d e f i n i t i o n s . 
given in Table A-0 at the end of the Introduction. 

Exchange rates are 

Source: DATA 
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Consumption and Factory Shipments 

INTRODOCTION 

Consumption/factory shifwients data comprise a set of detailed tables 
that estimate semiconductor consumption and semiconductor factory 
shijanents both worldwide and for four major geographical regions for the 
years 1974 through 1989 and 1994. Semiconductor consumption tables are 
divided into historical data tables and forecast tables. Semiconductor 
factory shipnents tables are historical data tables only. All historical 
tables begin with 1974 and end with 1983, while all forecast tables begin 
with 1982 and end with 1989 with an additional 1994 column. Please refer 
to the "Forecast" section for a discussion of the differences between 
historical and future dollar values. A list of tables detailing the type 
of data, region, years and units, is as follows: 

LIST OF TABLES—CONSIMPTION/FACTORY SHIPMENTS 

Table 

0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 

15 
16 

17 
18 
19 
20 
21 
22 

Region 

Japan, 
Western Europe 

Worldwide 
Worldwide 
North America 
North America 
Japan 
Japan 
Japan 
Japan 
Western Europe 
Western Europe 
Rest of World 
Rest of World 

Worldwide 
Worldwide 

Worldwide 
Worldwide 

Worldwide 
North America 
Japan 
Japan 
Western Europe 
Rest of World 

Consumption/ 
Factory Shipments 

Exchange Rates 

Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 
Consumption 

Average Selling Price 
Average Selling Price 

Consumption 
Consumption 

Factory Shipments 
Factory Shipments 
Factory Shipments 
Factory Shipments 
Factory Shipments 
Factory Shipments 

Years 

1970-1983 

1974-1983 
1982-1989; 
1974-1983 
1982-1989; 
1974-1983 
1982-1989; 
1974-1983 
1982-1989; 
1974-1983 
1982-1989; 
1974-1983 
1982-1989; 

1974-1983 
1982-1989; 

1974-1983 
1982-1989; 

1974-1983 
1974-1983 
1974-1983 
1974-1983 
1974-1983 
1974-1983 

1994 

1994 

1994 

1994 

1994 

1994 

1994 

1934 

Units 

Various 

Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Yen 
Yen 
Dollars 
Dollars 
Dollars 
Dollars 

Dollars 
Dollars 

Units 
Units 

Dollars 
Dollars 
Dollars 
Yen 
Dollars 
Dollars 
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Consumption and Factory Shipments 

Each table gives estimates of semiconductor consumption or factory 
shipments listed by the major semiconductor device product categories. 
In these tables, semiconductor components are divided into three major 
product groups: integrated circuits, discrete devices, and optoelectronic 
devices. These groups are divided into a number of subgroups, some of 
which are segmented further. 

DEFINITIONS AND CONVENTIONS 

DATAQUEST uses a common manufacturer base for all data tables. This 
base includes all merchant suppliers to the semiconductor market. It 
excludes captive suppliers that manufacture devices solely for the 
benefit of the parent company, such as Burroughs, IBM, and Western 
Electric. Included, however, are companies that actively market 
semiconductor devices to the merchant market as well as to other 
divisions of their own companies. A recent case in point is NCR, 
previously a captive supplier, which in 1982 offered products on the 
merchant market for the first time. For such companies, both external 
shipments and internal consumption are included. Devices that are used 
internally are valued at current market prices. 

Consumption—DATAQUEST defines consumption as the purchase of a 
semiconductor device or devices. This definition must be differentiated 
from actual use of the device in a final product. Devices that are 
inventoried at the user level are considered consumption according to our 
definition. 

Factory Shipments Location—The fabrication and assembly of a semi
conductor device may be performed in several different locations. 
Factory shipment is defined as occurring from that point where the device 
was tested and marked, irrespective of where the device was assembled or 
where the initial wafer fabrication was performed. 

Hybrids—In earlier consumption/factory shipment data, hybrid devices 
were included as a separate segment of integrated circuits. However, 
since hybrid devices are primarily a special packaging arrangement, this 
segment has been omitted. Hybrid devices manufactured by semiconductor 
companies are now included in the most appropriate product segment, 
usually the linear segment. 
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Consumption and Factory Shipments 

Power Devices—The difference between low-power and high-power 
transistors is set at the 1-watt power-handling capability. Power diodes 
are rated at 1 amp or higher; small-signal diodes are rated at less than 
1 amp. Special discrete devices that are neither transistors, diodes, 
nor thyristors are categorized as "other discretes." 

The manufacturer base product group definitions and guidelines for 
including value of output that we have used in our tables may differ from 
those used in other studies of this type. Our base is nearly the same as 
that used by the Semiconductor Industry Association (SIA). 

Regions—North America is defined as including both the United States 
and Canada. Latin America, including Mexico, is considered part of the 
Rest of World (ROW) category. Western Europe includes Austria, Belgium, 
the Federal Republic of Germany, France, Greece, Italy, Luxembourg, the 
Scandinavian countries (Denmark, Finland, Norway, Sweden), Spain, and the 
United Kingdom. 

DATA SOURCES 

The information presented in the consumption/factory shipment data is 
a consolidation from a variety of fragmentary sources, each of which 
focuses on a specific part of the market. These sources include the 
following: 

• U.S. Commerce Department trade statistics and Semiconductor 
Trade Statistics Program (STSP) marketing data are used in 
determining North American consumption and factory shipments. 

• ' Japanese trade statistics, compiled and published by the 
Ministry of Finance and the Ministry of International Trade and 
Industry (MITI), are used to determine Japanese factory 
shipments and consumption in yen. The STSP also details 
semiconductor sales of U.S. and Western European manufacturers 
to Japan. 

• For West European markets, U.S. Department of Commerce trade 
statistics, marketing statistics, from the Semiconductor 
Industry Association (SIA), and shipment estimates for each 
company are the primary data sources used. 

• U.S. Commerce Department trade statistics, STSP data, and MITI 
trade statistics constitute the major published sources used to 
estimate ROW consumption and factory shipments. 
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Consumption and Factory Shipments 

DATAQUEST believes that the estimates presented here are the most 
accurate and meaningful generally available today. The sources of the 
data and the guidelines for the forecasts presented in the tables are: 

• Unit sales or revenues (or both) published by major industry 
participants, both in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry 
spokesmen 

• Government data or trade association data such as those from the 
Electronics Industry Association (EIA), MITI, SIA, and the U.S. 
Department of Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and 
users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve 
consistency among the various data elements that constitute' the forecast 
and the historical data base. To ensure the accuracy and consistency of 
the estimates, we have compared the value of directly obtained data 
elements with values obtained by indirect means, wherever possible. 
Thus, the worldwide totals in the consumption/factory shipment analysis 
are consistent with the worldwide totals of the market share analysis. 
However, the regional factory shipments totals of the market share data 
do not and should not equal the regional factory shipments totals of the 
consumption/factory shipment tables because this analysis includes 
factories of all national origins producing in Japan. This would include 
companies like Texas Instruments Japan. 

iU:CORACY 

The tables presented here represent DATAQUEST estimates that we 
believe are reasonably accurate. Where we have no reasonable estimate, 
none is given. A blank space in a table indicates that a reasonably 
accurate estimate is unavailable, and a zero in a table represents an 
estimate. 
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Consumption and Factory Shipments 

VALOATION OF CONSOMPTIOK AND FACTORY SHIPMENTS 

Regional donsumption and factory shipments are all expressed in 
U.S. dollars, (Japanese consumption and shifnnents are also expressed in 
yen). To make the tables in this study useful in comparing different 
regions, it is necessary to express all values in a common currency and, 
because of the U.S. producers' large presence in international markets, 
the dollar is the preferred choice. 

However, the choice of the U.S. dollar (or any single currency, for 
that matter) as the currency basis for the tables, brings with it some 
problems that require the readers' careful consideration in interpreting 
the data. 

Inflation 

All countries that participate significantly in international 
semiconductor markets suffered from an overall price inflation in the 
1970s, continuing into the 1980s. 

As a consequence, the dollar in a given year is not truly comparable 
with the dollar in any preceding year. Consumer and wholesale price 
indices and GNP deflators all measure price changes in various composite 
"market baskets" of goods. However, there is no price index that 
measures price changes of material, equipment, and labor inputs to the 
semiconductor industry. Indeed, the "mix" is changing so rapidly that 
what is used this year was sometimes unavailable last year, at any 
price. Nor is there a composite price index that measures price changes 
in aggregate semiconductor product. In an industry noted for its 
deflationary trends, this latter effect would tend to make the component 
purchaser's dollar worth more as time passed, in terms of 
electronic purchasing ability. 

We have made no adjustments in the historical data to account for 
these inflationary and deflationary effects. The data are expressed in 
current dollars (dollars that include the inflation rate and exchange 
rates of the given year) for all historical data; comparisons between 
different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for 
semiconductor components, one must look at the price per function of a 
circuit, the complexity of the circuit, and the product mix according to 
this increasing complexity. It is true that one characteristic of the 
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semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per year for the last 
decade. At the same time, circuits have become denser, resulting in an 
overall increase in the price of a device with a decreasing cost per 
function. Thus, Table 14 shows the worldwide ASPs increasing after many 
years of decreasing, due to the move toward higher-complexity devices. 
There are also regional differences in ASPs due to regional competition 
differences and the varying regional product consumption mix. The 
worldwide ASP is truly an aggregate measure and may differ significantly 
from ASPs in any specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from 
many countries, each of which has different and changing exchange rates. 
DATAQUEST uses International Monetary Fund average foreign exchange rates 
for each year, and, as far as possible, we prepare our estimates in terms 
of local currencies before conversion to U.S. dollars. The exchange 
rates for major currencies can be found in Table 0 at the end of this 
introduction. 

Japanese consumption and factory shipments are based on MITI data, 
which are originally expressed in yen. The Japanese data published in 
this study are expressed in both dollars (Tables 5, 6, and 19) and in yen 
(Tables 7, 8, and 20). The yen/dollar exchange rate used for each year 
can be found in Table 0. Because of the fluctuations in the exchange 
rate for the yen, the dollar values given tend to distort the growth rate 
of the Japanese market, but they do provide a useful basis for regional 
market size comparisons. However, the data in yen give a better picture 
of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current 
dollars or dollars that include the given year's inflation rate and 
exchange rates. However, the consumption forecasts, which appear in 
Tables 2, 4, 6, 8, 10, and 12, use constant dollars and exchange rates, 
with no allowance for inflation or variations in the rates of exchange 
between countries. All estimates for 1983 and beyond are made as if 1983 
monetary conditions will continue through 1994 and, therefore, show the 
absolute year-to-year growth during this period. 

Information on interregional trade and other analyses used in the 
preparation of these tables is available to DATAQUEST clients upon 
request. 
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Table 0 

ANNUAL FOREIGN EXCHANGE RATES 
(Expressed in D.S. Dollars) 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983* 

Japan 
(Dollars 
per Yen) 

$0.002795 
$0.002913 
$0.003311 
$0.003721 
$0.003427 
$0.003368 
$0.003376 
$0.003761 
$0.004857 
$0.004518 
$0.004449 
$0.004519 
$0.004022 
$0.004255 

France 
(Dollars 
per French 
Franc) 

$0.1810 
$0.1822 
$0.1985 
$0.2267 
$0.2099 
$0.2337 
$0.2091 
$0.2042 
$0.2251 
$0.2361 
$0.2335 
$0.1839 
$0.1523 
$0.1304 

West 
Germany 
(Dollars 

per Deutsche 
Mark) 

$0.2744 
$0.2886 
$0.3140 
$0.3811 
$0.3897 
$0.4063 
$0.3998 
$0.4337 
$0.5051 
$0.5482 
$0.5463 
$0.4429 
$0.4123 
$0.3894 

United 
Kingdom 
(Dollars 
per Pound 
Sterling) 

$2.3963 
$2.4506 
$2.4878 
$2.4587 
$2.3524 
$2.2069 
$1.7960 
$1.7602 
$1.9310 
$2.1312 
$2.3241 
$1.8741 
$1.7418 
$1.5120 

•DATAQUEST estimates 

Source: The Wall Street Journal 
DATAQUEST 
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TA8LE 1 

HISTORICAL WORLDWIDE SEMICOrCUCTCR: OONSLfcPTION 
(Millions of Oollors) 

1974 through 1983 
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Totol SemicOTKluctor 

Total Integrotod Circuit 

BIpolor Digital (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Oiqital Memory 
Bipolor Digital Logic 

MOS (Technology) 
fWOS 
PMOS 
CMDS 

MOS (Fgnct i Ofi) 
MOS Memory 
M3S Microprcicessbr 
M3S Logic 

Lln«ar 

Total Discrete 

Tronsistor 
^maW Signal Tronelstor 
Power Transistor 

Diode 
Smtll Signal Dietfa 
Pc«»er Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Ltitips 
LED Displays 
Optical Couplers 
Other Optoelectronics 

1974 

5,405 

2.510 

979 
719 
105 
73 
82 

979 

880 
72 
697 
111 

880 

651 

2.700 

1.400 
874 
526 

944 
323 
482 
139 

232 

124 

195 
23 
120 
21 
31 

1975 

4.373 

2.120 

682 
499 
81 
55 
47 

682 

837 
133 
609 
95 

837 

601 

2,028 

1,063 
638 
425 

709 
211 
398 
100 

180 

76 

225 
32 
128 
22 
43 

1976 

5.827 

2.941 

865 
682 
71 
76 
36 

865 

1.239 
377 
658 
204 

1.239 

837 

2.598 

1.333 
793 
540 

911 
286 
504 
121 

241 

113 

288 
54 
151 
29 
54 

1977 

6,916 

3.770 

1.060 
852 
61 
100 
47 

1.060 

1,613 
716 
613 
284 

1,613 

1,097 

2,840 

1,429 
799 
630 

997 
309 
559 
129 

293 

121 

306 
65 
144 
33 
64 

1978 

8,868 

5.268 

1,320 
1.046 

56 
140 
78 

1,320 

2.398 
1,477 
574 
347 

2.398 

1.550 

3,184 

1,535 
844 
691 

1.184 
362 
657 
165 

317 

148 

416 
89 
193 
50 
84 

1979 

11,088 

7,077 

1,690 
1,375 

52 
170 
93 

1.690 
326 

1,364 

3.460 
2.364 
557 
539 

3.460 
1,672 
570 

1,218 

1.927 

3.407 

1.658 
870 
788 

1.219 
420 
653 
146 

360 

170 

604 
124 
255 
86 
139 

1980 

14,056 

9,659 

2.409 
2,076 

45 
189 
99 

2,409 
556 

1,853 

4.890 
3.469 
473 
948 

4.890 
2.263 
892 

1.735 

2,360 

3,673 

1,766 
897 
869 

1,346 
450 
728 
168 

392 

169 

724 
148 
291 
104 
181 

1981 

14.33* 

9.788 

2.362 
2.004 

•3 
220 
95 

2,362 
553 

1,809 

4,749 
3.1ffl 
387 

1.174 

4,749 
2,041 
1,070 
1,638 

2,677 

3,763 

1,905 
1,025 
880 

1,324 
432 
723 
169 

352 

182 

783 
178 
292 
114 
199 

1982 

14,832 

10.711 

2.425 
2,058 

40 
235 
92 

2,425 
508 

1.917 

5,54€ 
3,891 
330 

1.325 

5.546 
2.675 
1.272 
1,599 

2.740 

3.315 

1.660 
865 
795 

1.173 
363 
623 
167 

306 

174 

806 
192 
295 
123 
196 

1983 

18.685 

14.133 

3.043 
2.623 

40 
290 
90 

3.043 
601 

2.442 

7.694 
5.372 
322 

2.000 

7.694 
3.669 
1.919 
2.106 

3.396 

3.549 

1.813 
938 
875 

1,240 
387 
690 
163 

314 

182 

1.003 
246 
357 
154 
246 

( 

( 

( 

Source: OATA 
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8 * *'^":: RR 8 gSS!?8 * '" '^'"'^ "̂  - I - - - - N • 

lo 9 OS)!^ cNto'S^eo csiotiO'*- "*• * oosin M I O C M * W S> *6)r»'- ;rv (/{ 

iQ r̂  ^ i d i ^ ^o>r4g> j iS iSJB * * <»i~»cs ionr^ao «) w »j;J2csicQ 

$. I m f,m mu § ̂ . BÎ . ÎS^ ^ i B̂ S& 
iQ rv" t~>".-<D mio K ) g ) ( > - « - o > c o m ' o » - ' - ' > - ' - tx 

5 J fS^ ffiSlRS ffiS-58 P S 5 i ! i SSs? S 2 ?!f2RiR 
5 in S S c i B B 5 - - S BSiOf 'S S K ^ . ' 1 ^ . "o^oifM * T) C N » O < D ^ I ^ 
( s j m t O ' - l O C O ' - l D O O f O O O r ^ P ^ l O C M ' ' - ' - ' ^ CM 
^ C M » - « - C N » -

Ol CM CM ̂  ^ CNttDlT}*" CSCNK>r»* I f ) ( P • - • - ® • - 0 0 > C M CN( CN ^ ^ iO O) lO 
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Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 
TTl 
OTL 
ECL 
Other Bipolar Digital 

Bipolor Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

HlSTiDRtOlt itJPRm AMERICAN SEMIONXJCTCR a»Btl**T^KSN 
(Mi I I ions of Oollors) 

1974 through 1983 

K 
1974 ,/ 1975 

-2.264 -1.810 
1,259 i.eie 

573 3G? 

573 ,162 -WB 593 721 

1982 1983 

6,551 8,286 

5,268 6,969 

1.342 1.716 

922 
207 
715 

1.443 
393 

1,050 

1.322 
382 
940 

1,342 
315 

1.027 

1.716 
381 

1.335 

MOS (Technology) 

rwos 
FMK 
CMOS 

MDGf Fund ion) 
MDS Mefftory 
MCG Micfoproceasof 
MOS Logic 

Llneor 

Total Discrete 

Tronsistor 
StKil 1 Signol Transistor 
Power Tronsistor 

Diode 
Snali Signol Diode 
Power Diode 
Zener Diode 

Thyrlstor 

Other Discrote 

Totoi Oplo«lectronic 
LED Lonps 
LCD Displays 
Optical Couplers 
Other Optoelectronics 

442 

442 

244 

884 

431 
240 
191 

297 
94 
149 
54 

81 

75 

121 
12 
83 
13 
13 

432 

4,12 

224 

664 

339 
179 
160 

223 
52 
128 
43 

60 

42 

128 
13 
86 
13 
16 

eew 

flfiR 
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789 

400 
208 
192 

265 
65 
153 
47 

a? 

41 

144 
15 
90 
17 
22 

845 

845 

357 

832 

405 
194 
211 

291 
60 
174 
57 

100 

36 

115 
15 
59 
17 
24 

1.151 

1,151 

485 

916 

451 
219 
232 

314 
55 
182 
77 

106 

45 

156 
20 
85 
21 
30 

1,825 

1,825 
1.027 
315 
483 

564 

1.067 

521 
241 
280 

368 
61 
235 
72 

130 

48 

241 
34 
97 
48 
62 

2,593 

2.593 
1.239 
533 
821 

708 

1.073 

516 
234 
282 

385 
63 
246 
76 

129 

43 

250 
34 
92 
53 
71 

2.532 

2.532 
1.064 
636 
832 

812 

1.141 

574 
269 
305 

395 
72 
242 
81 

125 

47 

278 
46 
90 
64 
78 

3.078 

3.078 
1.497 
710 
871 

848 

998 

483 
218 
265 

359 
68 
203 
88 

101 

55 

285 
48 
89 
66 
82 

4.085 

4.085 
1.932 
1.048 
1.105 

1.108 

1.049 

489 
220 
269 

393 
73 
238 
82 

109 

58 

328 
61 
% 
79 
90 

Source: DAT 
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Total Integrated Circuit 

Bipolor Digital (Techno)0IE|^) 

DTL 
ECU 
Ottwr Bipolor Dlgjtol 

Bipolor Digital (Function) 
Bipolor Digitol Memory 
Bipolar Digitol Logic 

MDS (Technology) 
hMOS 
PMOS 
CMOS 

MOS (Function) 
M3S MnfFiory 
MOS Mi c rofjrocesfpr 
MOS Logic 

, Linear 

tgitol Discrete 

Tronsistor 
Snail Sigrwl Tranaistor 
Power Tronaistor 

Diode 
Snai I Signal Dio<ie 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

tipiol Optoelectronic 
LED L(jnp3 
LED Disploys 
Optical Couplers 
Other OptoelectroiitQS 

TABLE 4 

NORTH AMERICAN SFW100^CUCTOR CONaKfTION FORECAST 
(Mi 11 ions of DolIqrs) 

1982 through 1989. plus 1994 

1984 1985 1986 

12,008 15,562 17,731 

10,278 13,542 15,513 

2,385 2,826 3,021 

1982 

6.551 

5,268 

1.342 

1983 

8.286 

6.909 

1,716 

1.342 
315 

1.027 

1,716 
381 

1 .335 

3.078 4,0a5 

1987 

19.038 

16.710 

2,909 

1988 

22.805 

20.205 

3.346 

1%9 

28,666 

25.706 

3,880 

CAG X 
(83-89) 

23.0 

24.5 

14.6 

1 

7 

7 

2,385 
503 

1,882 

2,826 3,021 
589 646 

2,237 2,375 

2,909 
660 

2.249 

3,346 
704 

2,642 

3.880 
773 

3.107 

14.6 
12.5 
15.1 

6,520 8,923 10.364 11.321 14.242 18.^6 29.0 6 

3,078 
1,497 
710 
871 

848 

998 

483 
218 
265 

359 
68 
203 
88 

101 

55 

285 
48 
99 
66 
82 

4,085 
1,932 
1,048 
1,105 

1,108 

1,049 

489 
220 
269 

393 
73 
238 
82 

109 

58 

328 
61 
98 
79 
90 

6,520 
3.573 
1,469 
1,478 

1,373 

1,353 

635 
283 
352 

499 
91 
307 
101 

137 

82 

377 
77 
113 
86 
101 

8,923 
4.991 
2.037 
1,895 

1,793 

1,578 

748 
326 
422 

582 
105 
361 
116 

150 

98 

442 
93 
130 
102 
117 

10.364 
5.512 
2.537 
2.315 

2.128 

1,703 

812 
357 
455 

626 
114 
388 
124 

156 

109 

515 
112 
148 
115 
140 

11.321 
5,577 
3.091 
2,653 

2.480 

1.755 

858 
383 
475 

630 
116 
387 
127 

156 

111 

573 
106 
148 
145 
174 

14.242 
6.758 
4,183 
3.301 

2,617 

1,895 

949 
411 
538 

661 
120 
406 
135 

161 

124 

705 
132 
177 
187 
209 

18,856 
8.998 
5.687 
4,171 

2,970 

2.080 

1.085 
449 
636 

684 
128 
416 
140 

170 

141 

880 
163 
197 
230 
290 

29.0 
29.2 
32.6 
24.8 

17.9 

12.1 

14.2 
12.6 
15.4 

9.7 
9.8 
9.8 
9.3 

7.7 

16.0 

17.9 
17.8 
12.3 
19.5 
21.5 

6 
2 
2 
1 

Source 
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M HISTORICAL JAPANESE SEWlfXNXCTOR OONSUfcPTION 
(Mi I I ions of rK>l I org) 

1974 through 1983 
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Totol Semiconductor 

Toto) Intsgroted Circuit 

Bipolar Digitol (Technotoaji 

1974 

1.314 

551 

) 135 

1975 

1,005 

451 

101 

1976 

1.549 

713 

156 

1977 

1,850 

887 

200 

1978 

2,500 

1,415 

263 

1979 

2,661 

1.655 

299 

1980 

3.307 

2,132 

348 

1^1 

4,245 

2,736 

480 

1982 

4.072 

2.870 

536 

1983 

5.568 

3.972 

682 
n i " 
DTL 
KL 
OtHwr Bipolar Oigitol 

Sipolor Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

MDG (Technology) 
fWDS 
f=MOS 
CMOS 

MDS (Function) 
MGS Memory 
MD6 Microprocegiisr 
t/CB Logic 

L i neor 

Total Discrete 

Tronstator 
Swll Signal Transistor 
Pc"»er Transistor 

Diode 
SmolI Signal Diode 
Power Diodo 
Zener Diod« 

Thyristor 

Oth«r Discrete 

Totol Optoelectronic 
LED Lonps 
LED Disploys 
Optlcol Couplers 
Other Optoelectronics 

135 

24B 

248 

168 

731 

424 
302 
122 

248 
97 
125 
26 

39 

20 

32 
4 
16 
3 
9 

101 

20^ 

203 

147 

519 

311 
189 
122 
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71 
79 
18 

29 

11 

35 
5 
16 
3 
11 

156 

2PB 

286 

271 

787 

441 
293 
148 

?66 
86 
156 
24 

51 

29 

49 
9 
27 
4 
9 

200 

^7P 

32P 

359 

882 

483 
308 
175 

279 
83 
171 
25 

73 

47 

81 
8 
44 
7 
22 

263 

m? 

602 

550 

978 

498 
308 
190 

353 
97 
225 
31 

75 

52 

107 
16 
49 
11 
31 

299 
32 
267 

754 

754 
253 
113 
388 

602 

868 

426 
260 
166 

313 
84 
198 
31 

76 

53 

138 
20 
62 
13 
43 

348 
44 
304 

1.015 

1,015 
447 
143 
425 

769 

992 

469 
279 
190 

370 
111 
219 
40 

95 

58 

183 
30 
83 
16 
54 

480 
65 
415 

1,164 

1.164 
500 
242 
422 

1,092 

1.272 

658 
392 
266 

451 
175 
232 
44 

87 

76 

237 
52 
99 
17 
69 

536 
89 
447 

1.272 

1.272 
603 
331 
338 

1.062 

961 

500 
250 
250 

360 
149 
180 
31 

69 

32 

241 
67 
93 
21 
60 

682 
109 
573 

1.932 

1.932 
962 
520 
450 

1.358 

1.232 

676 
335 
341 

445 
181 
227 
37 

76 

35 

364 
102 
140 
32 
90 

Source: DA 
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TABLE 7 
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iQ c a m 
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0) 
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Total Semiconductor 

Total Integrated Circuit 

Bipolar Oigitot (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

Bipolor Digitol (Function) 
Bipolar Digital Mwiory 
Bipolar Digital Logic 

MDS (Technology) 
t*JOS 
PMOS 
CMOS 

HISTORICAL JAPAICSE SEMfOOfXCTOR OONSIM'TICN 
(BiI I ions of Yen) 
1974 through 1983 

1974 1975 1976 1977 1978 

383.7 298.5 458.5 497.6 525.0 

160.9 133.9 211.0 238.6 297.1 

39.4 30.0 46.2 53.8 55.2 

1979 

582.8 

362.4 

65.5 

1980 

750.7 

484.0 

79.0 

1981 

938.1 

604.7 

106.1 

1982 

1.009.9 

711.8 

132.9 
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1.308.4 

933.4 

160.3 

39.4 

72.4 

30.0 

60.3 

46.2 53 8 55.2 65.5 
7.0 

58.5 

79.0 
10.0 
69.0 

106.1 
14.4 
91.7 

132.9 
22.1 

110.9 

160.3 
25.6 

134.7 

84,7 88.2 126 4 165.1 230.4 257.2 315.5 454.0 
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MDS (Function) 
MOS Mentory 
MOS MicroproceasiOtr 
MOS Logic 

Llneor 

Toto) Discrete 

Transistor 
Snail Siqnol Transistor 
Power Transistor 

Diode 
SiKil t Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Limps 
LED Diaploys 
Opticol Couplers 
Other Optoelectronics 

Exchonge Rote (Yen/lJS$) 

72.4 

49.1 

213.5 

123.8 
88.2 
35.6 

72.4 
28.3 
36.5 
7.6 

11.4 

5.8 

9.3 
1.2 
4.7 
0.9 
2.6 

292.0 

60.3 

43.7 

154.1 

92.4 
56.1 
36,2 

49.9 
21.1 
23.5 
5.3 

8.6 

3.3 

10.4 
1.5 
4.8 
0 9 
3.3 

297.0 

84,7 

80.2 

233.0 

130.5 
86,7 
43.8 

78.7 
25.5 
46.2 
7.1 

15.1 

8.6 

14.5 
2.7 
8.0 
1.2 
2.7 

296.0 

88.2 

96,6 

237,3 

129.9 
82.9 
47.1 

75.1 
22.3 
46.0 
6.7 

19,6 

12,6 

21.8 
2.2 

11.8 
1.9 
5.9 

269.0 

126.4 

115.5 

205.4 

104.6 
64.7 
39.9 

74.1 
20.4 
47.3 
6.5 

15.8 

10.9 

22.5 
3.4 

10.3 
2.3 
6.5 

210.0 

165.1 
55.4 
24.7 
85.0 

131.8 

190.1 

93.3 
56.9 
36.4 

68.5 
18.4 
43.4 
6.8 

16.6 

11.6 

30.2 
4.4 

13.6 
2.8 
9.4 

219.0 

230.4 
101.5 
32.5 
96.5 

174.6 

225.2 

106.5 
63.3 
43.1 

84.0 
25.2 
49.7 
9.1 

21.6 

13.2 

41.5 
6.8 

18.8 
3.6 

12.3 

227.0 

257.2 
110.5 
53.5 
93.3 

241.3 

281.1 

145.4 
86.6 
58.8 

99.7 
38.7 
51.3 
9.7 

19.2 

16.8 

52.4 
11.5 
21.9 
3.8 

15.2 

221.0 

315.5 
149.5 
82.1 
83.8 

263.4 

238.3 

124.0 
62.0 
62.0 

89.3 
37.0 
44.6 
7.7 

17.1 

7.9 

59.8 
16.6 
23.1 
5.2 

14.9 

248.0 

454.0 
226.1 
122.2 
105.8 

319.1 

289.5 

158.9 
78.7 
80.1 

104.6 
42.5 
53.3 
8.7 

17.9 

8.2 

re.5 
24.0 
32.9 
7.5 

21.1 

235.0 

Source: D 
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TABLE 9 

o\ HISTORICAL WESTERN E U W E A N SEMICONDUCTOR CONSUMPTION 
(Mi 11 ions of Do!lars) 
1974 through 1983 

vo 
00 

O 
» 
rf 
o> 

•Q 
c 
(D 
«> 

3 
O 
O 

n 
0> 
ft 
a 
a 
Ci 

c 
9 
(D 

ro 
Ul 

a 

CA 
H 
(A 

•O 
n 

a 
c 
o 
f t 

rn 

ft 
f t 
CD 

Tola! S«wicor^ducto^ 

Total Integrated Circuit 

Bipolar Dig!tol (Technolci^) 
TTL 
OTL 
ECL 
Other Bipolar Oigitol 

Bipolor Digital (Functfon) 
Bipolor Oigitol Mwnory 
Bipolar Oigitol Logic 

hDS (Technology) 
HJCS 
FMB 
CMOS 

MDS (Funct i on) 
M35 Memory 
MC6 Microprocessor 
MOS Logic 

Linear 

Total Discrete 

Tronsistor 
9iiol1 Signal Tronsistor 
Power Tronsiator 

Diode 
SnalI Signal Diode 
Power Diode 
Zener Diode 

Tbyristor 

Other Discrete 

'Total Optoelectronic 
[JED Lonpe 
LED Disploys 
Optical Couplers 
Other Optoelectronics 

197* 

1,591 

618 

229 

1975 

1,333 

561 

189 

1976 

1.594 

676 

186 

1977 

1.853 

904 

228 

1978 

2,339 

1,238 

291 

1979 

3.018 

1.747 

390 

1980 

3,686 

2.333 

510 

1981 

3.041 

1.892 

454 

1982 

3.167 

1.968 

434 

1983 

3,370 

2.323 

483 

229 

168 

189 

158 

186 

226 

228 

3S2 

291 

535 

390 
85 
305 

510 
116 
394 

454 
103 
351 

434 
100 
334 

483 
107 
376 

781 1.139 882 948 1,227 

168 

221 

944 

463 
289 
174 

362 
112 
194 
56 

100 

19 

29 
6 
13 
4 
6 

158 

214 

728 

351 
243 
108 

282 
72 
173 
37 

82 

13 

44 
10 
17 
5 
12 

226 

264 

851 

400 
248 
152 

318 
117 
163 
38 

99 

34 

67 
23 
22 
5 
17 

352 

324 

881 

424 
244 
180 

342 
139 
170 
33 

97 

18 

68 
27 
26 
6 
9 

535 

412 

1.004 

463 
265 
198 

402 
182 
184 
36 

110 

29 

97 
35 
41 
10 
11 

781 
367 
125 
289 

576 

1.138 

511 
286 
225 

460 
228 
194 
38 

118 

49 

133 
42 
54 
19 
18 

1.139 
543 
189 
407 

684 

1,192 

511 
275 
236 

503 
225 
231 
47 

133 

45 

161 
41 
58 
27 
35 

882 
426 
149 
307 

556 

995 

463 
251 
212 

384 
157 
192 
35 

103 

45 

154 
41 
57 
27 
29 

948 
469 
168 
311 

606 

1.011 

468 
247 
221 

391 
154 
202 
35 

105 

47 

168 
44 
65 
28 
31 

1.227 
581 
239 
407 

613 

866 

405 
209 
196 

330 
124 
178 
28 

91 

40 

181 
47 
64 
33 
37 

Source: DAT 
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TABLE la 

WESTERN EUROPEAN SEMICXNXCTCR OCNSUf'TION FORECAST 
(Mi I I ions of Dot lors) 

1982 through 1989, plus 1994 

Totol Semiconductor 

Total Ir i tsgroted Ci rcui t 

Bipolar D ig i ta l (TechnoIttigy) 
TTL 
DTL 
ECL 
Oth«r Bipolor D ig i t a l 

1982 

J. 167 

1,988 

434 

1983 

3,370 

2.323 

4S3 

1984 

4,212 

3.081 

604 

1985 

5.305 

4,080 

762 

1986 

6.154 

4,849 

882 

1987 

6,523 

5.249 

919 

1988 

7.828 

6,471 

1,092 

1^9 

9,860 

8,380 

1,310 

CAG X 
(85-69) 

19.6 

23.8 

18.1 

2 

2 

O 
!-• 
VD 
00 
• ^ 

O 
0) 
ft 
0) 

•g 
(D m 
ft 

H 

9 

o 
0 
ri 
•0 
0 
rt 
0) 
ft 

n OJ 

Ci 

c 
9 m 
Ul 

(V 

a • 

Bipolar Digital 
Bipolor Digi 

(Function) 
tol 

Bipolor Digi tol 

UOS (Technology) 
^MOS 
PMDS 
CMOS 

MDS (Furict ion) 
MOS yMmory 

Memory 
Logic 

MOS Microprocewjot 
MOS Logic 

Lineor 

Totol Discrete 

Tronsistor 
5ttol 1 Signol Tronsistor 
Pow«r Tronsisto 

Diod« 
SmoH Signol 
Pc"wer Diode 
Zener Diode 

Thyristor 

Other Discrete 

Totol Optoelectron 
LED Lomps 
LED Disptoys 

Diode 

ic 

Opt ical Couplers 
Ottier Optoelectroifiea 

434 
100 
334 

948 

948 
469 
168 
311 

606 

1,011 

468 
247 
221 

391 
154 
202 
35 

105 

47 

168 
44 
65 
28 
31 

483 
107 
376 

1.227 

1,227 
581 
239 
407 

613 

866 

405 
209 
196 

330 
124 
178 
28 

91 

40 

181 
47 
64 
i5 
37 

604 
143 
461 

1.772 

1.772 
801 
379 
592 

705 

914 

422 
215 
207 

353 
130 
192 
31 

97 

42 

217 
53 
75 
43 
46 

762 
183 
579 

2.499 

2.499 
1.067 
588 
844 

819 

965 

445 
215 
230 

373 
133 
207 
33 

103 

44 

260 
60 
87 
56 
57 

882 
213 
669 

3,047 

3.047 
1,251 
758 

1,038 

920 

1.009 

465 
218 
247 

389 
135 
220 
34 

109 

46 

296 
64 
95 
69 
68 

919 
226 
693 

3,392 

3,392 
1,340 
888 

1.164 

938 

951 

437 
200 
237 

367 
124 
211 
32 

103 

44 

323 
66 
98 
81 
78 

1,092 
269 
823 

4.314 

4,314 
1,670 
1,174 
1.470 

1.065 

983 

451 
200 
251 

379 
124 
222 
33 

107 

46 

374 
72 
106 
101 
95 

1,310 
320 
990 

5,840 

5,840 
2.183 
1.662 
1.995 

1.230 

1,035 

474 
204 
270 

398 
126 
238 
34 

113 

50 

445 
80 
113 
132 
120 

18.1 
20.0 
17.5 

29.7 

29.7 
24.7 
38.2 
30.3 

12.3 

3.0 

2.7 
( e.*) 

5.5 

3.2 
0.3 
5.0 
3.3 

3.7 

3.8 

16.2 
9.3 
9.9 
26.0 
21.7 

1 

1 

Sourc 
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to 
M 
CO 

*d n 

8. 
c 
o 
f t 
01 

fit 

n 
(D 
f t 

Total SemicorwJuctoi' 

Totol Integroted Circuit 

Bipolar Oigitol (Tftchnology) 
TTL 
OTL 
ECL 
Other Bipolar Di9itol 

Bipolar Digitct (Tunction) 
Bipolar Digital Mertiory 
Bipotof Digital Logic 

MOS (Technology) 
KMOS 
PM3S 
CMOS 

MOS (Funct ion) 
MOS Memory 
MOS Microprocessor 
MOS Logic 

Linear 

Totol Discrete 

Tronsistor 
Snail Sigrwii Tronsistor 

, Powe r T f ons i s t o r 

Diode 
SmolI Signal Diode 
Power Oiode 
Zener Diode 

Ttiyristor 

Other Discrete 

Totol Optoelectronic 
LED Lonps 
LED Displays 
Opticol Couplers 
Other Optoelectrooics 

TABLE 11 

HISTORICAL REST OF WORLD SEMICONDUCTOR GONSL**>TION 
(Mi 11 ions of Dellors) 

1974 through 1983 

1974 

236 

B2 

42 

1975 

225 

90 

30 

1976 

T33 

134 

35 

1977 

471 

184 

39 

1978 

600 

258 

45 

1979 

790 

364 

79 

1980 

996 

450 

108 

1981 

963 

494 

106 

1982 

1.042 

585 

113 

1983 

1,461 

929 

162 

( 

42 

22 

30 35 

67 

39 

88 

45 

110 

79 
2 
77 

108 
3 

105 

106 
3 

103 

113 
4 

109 

162 
4 

158 

100 143 171 248 450 

22 

18 

141 

82 
43 
39 

37 
20 
14 
3 

12 

10 

13 
1 
8 
1 
3 

44 

16 

117 

62 
27 
35 

36 
16 
18 
2 

9 

10 

18 
4 
9 
1 
4 

67 

32 

171 

92 
44 
48 

62 
18 
32 
12 

8 

9 

28 
7 
12 
3 
6 

88 

57 

245 

117 
53 
64 

85 
27 
44 
14 

23 

20 

42 
15 
15 
3 
9 

110 

103 

286 

123 
52 
71 

115 
28 
66 
21 

26 

22 

56 
18 
18 
8 
12 

100 
25 
17 
58 

185 

334 

200 
83 
117 

78 
47 
26 
5 

36 

20 

92 
28 
42 
6 
16 

143 
34 
27 
82 

199 

416 

270 
109 
161 

88 
51 
32 
5 

35 

23 

130 
43 
58 
8 
21 

171 
51 
43 
77 

217 

355 

210 
113 
97 

94 
28 
57 
9 

37 

14 

114 
39 
46 
6 
23 

248 
106 
63 
79 

224 

345 

209 
150 
59 

63 
12 
38 
13 

33 

40 

112 
33 
48 
8 
23 

450 
194 
112 
144 

317 

402 

243 
174 
69 

72 
9 
47 
16 

38 

49 

130 
36 
55 
10 
29 

( 

Source: OATA 
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TABLE 12 

REST OF WORLD SEMICOCUCTOR CXINSUM'TION FORECAST 
(Ml 11 ions of Oollars) 

1982 through 1989, plus 1994 

Total Semiconductor 

Total Intigrotod CIrcuit 

Bipolar Digital (TechnoI<|ij|y) 

DTL 
ECL 
Other Bipolar Digital 

1982 

1,042 

585 

113 

1983 

1.461 

929 

162 

1984 

2,030 

1.363 

239 

1985 

2.563 

1.824 

332 

1986 

2.967 

2.191 

398 

1987 

3,108 

2,248 

397 

1988 

3,849 

2,797 

476 

1989 

5.018 

3,784 

618 

CAGX 
(83-69) 

22.8 

26,4 

25.0 

1 

1 

1 

Bipolar Digitol (Function) 
Bipolor Digital Memory 
Bipolor Digitol Logic 

MOS (Tectinology) 
fMDS 
PWJS 
CMOS 

M35 (Function) 
MOS Meniory 
W S Microprocewor 
MDS Logic 

Lin«or 

Totol Discrete 

Tronststor 
Srtwll Signal Tronslstor 
Power Transistor 

Diode 
SftKil 1 Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total C^toelectronic 
LED Lonps 
LED Disploys 
Opticol Couplers 
Other Optoelectror ics 

113 
4 

109 

248 

248 
106 
63 
79 

224 

345 

209 
150 
59 

63 
12 
38 
13 

33 

40 

112 
33 
48 
8 
23 

162 
4 

158 

450 

450 
194 
112 
144 

317 

402 

243 
174 
69 

72 
9 
47 
16 

38 

49 

130 
36 
55 
10 
29 

239 
6 

233 

721 

721 
328 
166 
227 

403 

511 

312 
220 
92 

94 
12 
59 
23 

45 

60 

156 
38 
67 
14 
37 

332 
8 

324 

1,025 

1.025 
469 
227 
329 

467 

561 

345 
245 
100 

102 
13 
64 
25 

49 

65 

178 
41 
79 
19 
39 

398 
9 

389 

1.276 

1.276 
586 
279 
411 

517 

589 

362 
255 
107 

108 
14 
67 
27 

51 

68 

187 
43 
82 
21 
41 

397 
10 

387 

1.330 

1.330 
600 
300 
430 

521 

626 

382 
268 
114 

118 
15 
74 
29 

52 

74 

234 
48 
93 
29 
64 

476 
14 

462 

1.681 

1,681 
780 
385 
516 

640 

74« 

465 
320 
145 

140 
18 
90 
32 

63 

80 

304 
59 
119 
37 
89 

618 
19 

599 

2,301 

2.301 
1.092 
539 
670 

865 

854 

534 
360 
174 

160 
21 
103 
36 

70 

90 

380 
83 
137 
50 
110 

25.0 
29.7 
24.9 

31.3 

31.3 
33.4 
29.9 
29.2 

18.2 

13.4 

14.0 
12.9 
16.7 

14.2 
15.2 
14.0 
14.5 

10.7 

10.7 

19.6 
14.9 
16.4 
30.8 
24.9 

\D Source 
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Total S«fnicofKtuctor 

Totol lnt«groted C i rcu i t 

Bipolar D ig i ta l (Tecfinolooy) 
H L 
DTL 
ECL 
Other Bipolar D ig i ta l 

Bipotor D ig i ta l (Function) 
Bipolar D ig i ta l Mvnory 
Bipolar D i g i t a l Logic 

MDS (Technology) 

FMOS 
CMOS 

MDS (Funct i on) 
MDS Momory 
yjCS Microprocessor 
M06 Logic 

Li neor 

Totol Discroto 

Transistor 
9nall Signal Transistor 
Ponwr Tronsistor 

Diode 
Smo) I Signal Diotte 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Ltnps 
LED Displays 
Optlcoi Couplers 
Other Optoelectronics 

TABLE 14 

WORIIWIDE AVERAGE SELLI^G PRICES FOREJCAST 
(IDol lors) 

1982 through 1989, plus 1994 

1984 1985 1986 1987 19OT 

0.38 0.37 0.40 0.42 0.44 

1.17 1.25 1.29 1.32 1.42 

0.70 0.75 0.80 0.90 0.95 

0.62 0.65 

1.71 
2.91 
1.70 
0.77 

1.71 
3.09 
3.34 
0.80 

0.79 

0.11 

0.14 
0.08 
0.54 

0.07 
0.04 
0.09 
0.13 

0.95 

0.23 

0.37 
0.12 
1.30 
0.70 
1.11 

1.76 
3.15 
1.75 
0.81 

1.76 
3.25 
3.36 
0.79 

0.76 

0.09 

0.12 
0.07 
0.49 

0.06 
0.03 
0.09 
0.12 

0.92 

0.23 

0.36 
0.12 
1.37 
0.66 
1.07 

0.70 0.75 

2.05 
3.15 
1.75 
1.04 

2.05 
3.79 
3.53 
0.85 

0.75 

0 09 

0.11 
0.06 
0.47 

0.06 
0.03 
0.09 
0.12 

0.23 

0.36 
0.11 
1.35 
0.65 
1.06 

2.16 
3.16 
1.75 
1.25 

16 
80 
51 

2. 
3, 
3. 
0.92 

0.73 

0.07 

0.09 
0.05 
0.45 

0.04 
0.02 
0.08 
0.11 

0.80 

2.16 
3.16 
1.75 
1.45 

2.16 
3.43 
3.40 
0.99 

0.72 

0.07 

0.10 
0.05 
0.45 

0.04 
0.02 
0.08 
0.11 

0.22 022 

0.38 
0.11 
1.34 
0.64 
1.05 

0.36 
0.10 
1.30 
0.62 
1.03 

0.90 0.95 

2.04 
3.17 
1.76 
1.54 

2.04 
2.89 
3.25 
1.05 

0.72 

0.07 

0.10 
0.05 
0.44 

0.04 
0.02 
0.07 
0.10 

0.21 

0.38 
0.10 
1.30 
0.62 
1.03 

2.13 
3.17 
1.76 
1.74 

2.13 
2.86 
3.37 
1.14 

0.74 

0.07 

0.08 
0.04 
0.42 

0.04 
0.02 
0.07 
0.10 

0.90 0.89 0.89 0.89 0.88 

0.21 

0.36 
0.09 
1.29 
0.61 
1.02 

CAGT, 
1989 (83-89) 

0.51 6.8 

1.55 6.8 

1.00 7.4 

1.00 

2.35 
3.18 
1.76 
2.01 

0.36 
0.09 
1.29 
0.61 
1.00 

7.4 

0.04 
0.02 
0.07 
0.10 

0.87 ( 0.9) 

0.20 ( 2.3) 

0.1 
4.7) 
1.0) 
1.3) 
1.1) 

10 
Sour 



Unit Consumption Forecast 
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1̂  § § s î^̂  ® CMCN • - <D 

^ ^ O , f. p. - -0) 
S t f X J ) * 

•^ fO<- m 00 

S858 I^glnS g g 5 ? 3 ? § 
' - o — toininKi •* to oocM-«-irtin 

00 W to CM y * f O 
PJCM--

t^ t ^ ^ f O 
<0 CXCM 

5 gl 
to to 
0> tsl 

r^ 

s 
1 CM 

*R 
""IS w 

Ij to tt) 
m 1/5 in 

- is 2 

<5 

CM 

CM 

s 

O) 

OJ 
m rv 

tVi 
en 

s 

CMrj ip io c M i o < i n 

S io9^«5 ^ f ^ o i r v 
t ^ ^ r- o o o ^ i o 

— oomoo 0 D C S 9 S < c>i o > s t o i » o c 
CM 9>s^ ffiyJoS in CO o i i n r M i p i n 
00 o i S O ) B s O ' - * CM i n r > j * * ^ 

0 ) i o m oicM"- * inrOCM N t O — C M 
CMCM l O C M ' -

i o c M r ~ * toipiDCN Q !Q r^ © t^ o o s o p ' - ^ in © o o t r c M i o 
t o & i n K t o * i n i o 10 00 « i * < c ( N S O O ) ^ & • • - • - c o o — 
(Oio — 00 <DtM--CM O) * W I O ( 0 <0 — i n & ^ (N O l ' ^ P i ' O ' * 

t ^ C M " - * «£> s (OtO —•• 
10 0 4 ' -

) g j < - 0 ) s s i ^ i o . - <• i O ® i o t D S 5 Q "2 
) r - - - o i o o i b o o ? in 00 l o S i o ® 9 s > u 5 9 

inf~- f^cMoo 
r^ CM CM O) CM 
* i n t o N i o 

incM CM i n — to in <o i n v <r< — 
Cvi — 

t O i n ^ i D (OCT) — (D CO to v D o t D m s r ^ c c — — * ® — t o s 
(C&oor- - tDCMi^iD i£ •* c o S o c r M S ( £ > o •* O) S -u^ io toro 
lor^ — * 10 — i n i o "*̂  CM — v r » cJiOKOio to r̂  K O C M C M C M 

* CO i n t o — — C M t ^ - CMCM 
10 — — C M -

* — CM * — CM 

CM 
CO 
01 

— in — 
in CM — 
(T> (O 01 

- 85 £ 
01 
to" 

i n t ^ ' * ' * 
•* iQa> — 
CMIO — 1 ^ 
t o — — to 

•V (Boo * 
CMOOP^O) 

r^ 

•* 
in to CM 
00 —r--
CM 0 0 ' * 

fSHnCMVO ^ K O) 
oor^cMoo CM in r ^ s c M i ^ . 
rvino>CM 10 r~- — ( O < N — — 

O.SOp; 

— CS(<S>— F ^ O X O -
to —— — 

O 
•** 

? 
o u 

T3 

« 
% 
t 

X 

o 
c 
o 

iS 

— .5 11' 
*^ *^ C Ol 
— s i o 

O I"-

— D Ol t^ 
- 0 0 

~ — 0 1 - o Q o 

(A D 

O 
•^ 
o 

m 

(7> 
— l_ u 
O D D 

o £ £ 
o m m 

ffl 

I 
D 
C 

pi ^ 

i l l 
SS 

o 
^ i f 

•> 
« 
c 
O I 

I 
* ; O 

?? 
o>o 

1 _ — l _ 

O Wl l -
<n — I-

o e « 
pi 5 6 

c/ioiS 

)<SD. 5 ^ C L 

ill 
r-j 

^ 5 

o a k 
L. , ^ 

I- n a — 

"o o a 0 
e fi — (3 — 
— C O . D-

8 g - 5 o * 
4^ _ l O U ^ 

*Be*il 

SIS Products-Markets O 1984 Dataquest Incorporated June 25 ed. 23 



lO 
TABLE 17 

HISTORICAL VHORLCWIDE SEMICX>OUCT0R FACTORY SHIPMENTS 
(Mi 11 ions of D o ! l o r s ) 

1974 through 1983 

M 
\o 
00 

D 
Ot n » 
•g 
01 
rr 

9 
O 
O 
n 

0* 
(T 

s, 
Ci 

c 
9 
n 
to 
u< 
a 

en 
H 

(n 
•t> 

a 
c 
o 
f t 
m 
0) 
»c 
(D 
rr 
o> 

Totol Stniicofiductor 

Totol Integrated Circuit 

BifJoiar Digitot (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolor Digital Memory 
Bipolar Digital Logic 

MDS (Technology) 
M*S 
FM3S 
CMCS 

MOS (Function) 
W3S Meniory 
^CS Microprocessor 
MuS Logic 

Linear 

Totol Discrete 

Tronaistor 
SwII Signol Tronsistor 
Pcmwr Transistor 

Diode 
SuKil 1 Signol Diode 
Power Diode 
Zoner Oiod« 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lotnps 
LED Disploys 
Optical Couplers 
Other Optoelectronics 

1974 

5.405 

2,510 

979 
719 
105 
73 
82 

979 

880 
72 
697 
111 

880 

651 

2.700 

1.400 
874 
526 

944 
323 
482 
139 

232 

124 

195 
23 
120 
21 
31 

1975 

4.373 

2,120 

682 
499 
81 
55 
47 

682 

837 
133 
609 
95 

837 

601 

2.028 

1,063 
638 
425 

709 
211 
398 
100 

180 

76 

225 
32 
128 
22 
43 

1976 

5.827 

2,941 

865 
682 
71 
76 
36 

865 

1,239 
377 
658 
204 

1,239 

837 

2,598 

1,333 
793 
540 

911 
286 
504 
121 

241 

113 

288 
54 
151 
29 
54 

1977 

6,916 

3,770 

1,060 
852 
61 
100 
47 

1,060 

1,613 
716 
613 
284 

1.613 

1,097 

2,840 

1.429 
799 
630 

997 
309 
559 
129 

293 

121 

306 
65 
144 
33 
64 

1978 

8,868 

5.268 

1,320 
1,046 

56 
140 
78 

1,320 

2.398 
1.477 
574 
347 

2.398 

1.550 

3.184 

1,535 
844 
691 

1.184 
362 
657 
165 

317 

148 

416 
89 
193 
50 
84 

1979 

11.088 

7.077 

1.690 
1.375 

52 
170 
93 

1.690 
326 

1,364 

3.460 
2.364 
557 
539 

3,460 
1,672 
570 

1,218 

1,927 

3,407 

1,658 
870 
788 

1.219 
420 
653 
146 

360 

170 

604 
124 
255 
86 
139 

1^0 

14,056 

9,659 

2.409 
2,076 

46 
189 
99 

2,409 
556 

1,853 

4,890 
3,469 
473 
948 

4.890 
2.263 
892 

1.735 

2.360 

3.673 

1,766 
897 
869 

1.346 
450 
728 
168 

392 

169 

724 
148 
291 
104 
181 

1981 

14.334 

9,7B8 

2,362 
2.004 

43 
220 
95 

2,362 
553 

1.809 

4.749 
3.188 
387 

1.174 

4.749 
2,041 
1.070 
1.638 

2.677 

3,763 

1,905 
1.025 
880 

1.324 
432 
723 
169 

352 

182 

783 
178 
292 
114 
199 

1982 

14.832 

10.711 

2.425 
2.058 

40 
235 
92 

2.425 
508 

1.917 

5.546 
3.891 
330 

1.325 

5,546 
2,675 
1,272 
1.599 

2.740 

3,315 

1,660 
865 
795 

1.173 
383 
623 
167 

306 

174 

806 
192 
295 
123 
196 

1983 

18.685 

14,133 

3.«43 
2,623 

40 
290 
90 

3,043 
601 

2.442 

7.694 
5.372 
322 

2.000 

7.694 
3,669 
1.919 
2.106 

3,396 

3.549 

1.813 
938 
875 

1.240 
387 
690 
163 

314 

182 

1.003 
246 
357 
154 
246 

Source: DAT 
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TABLE 18 

HISTORICAL NORTH AMBRICAN SEMICOMTt.CTOR FACTORY SHIFWENTS 
(Mi 11 ions of Do! lors) 

1974 through 1993 

Smi conductor 

ol Intagroted Circuit 

Bipolar DIgitol (Technology) 
TTL 
DTL 
EEL 
Other Slpolor Digital 

1974 

2,626 

1,499 

595 
470 
49 
45 
31 

1975 

2,119 

1.216 

395 
yd5 
43 
yi 
16 

1976 

2,665 

1,61? 

505 
410 
41 
39 
15 

1977 

3,152 

2,110 

655 
571 
34 
40 
10 

1979 

3,857 

2,721 

797 
686 
33 
57 
21 

1979 

5,079 

3.717 

976 
853 
27 
69 
27 

1980 

6,447 

4,999 

1.468 
1.307 

21 
96 
44 

1981 

6.287 

4,820 

1.393 
1,246 

15 
90 
40 

1982 

6.822 

5.473 

1.381 
1.239 

13 
89 
40 

1983 

8.499 

7,050 

1,757 
1.593 

15 
99 
50 

Bipolar Digitol (Function) 
Bipolor Digital Memory 
Bipotor Digital Logic 

595 395 505 655 797 976 1.468 1,393 1.381 1.757 

MOS (Technology) 
hWOS 
PMDS 
CMDS 

MOS (Function) 
MOG Memory 
MDS Microprocessor 
MOS Logic 

Linear 

Total Discrete 

Transi slor 
Snolt Signol Tronsistor 
Pomwr Transistor 

Diode 
Smal1 Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonps 
LED Displays 
Opticol Couplers 
Other Optoelectronics 

595 
66 
435 
94 

595 

309 

983 

468 
254 
214 

327 
95 
169 
63 

102 

86 

144 
13 
98 
15 
18 

538 
108 
353 
77 

538 

2a3 

751 

368 
189 
179 

256 
62 
142 
52 

75 

52 

152 
15 
98 
14 
25 

791 
301 
327 
163 

791 

316 

889 

418 
225 
193 

300 
73 
164 
63 

104 

67 

164 
19 
99 
20 
26 

1,034 
545 
261 
228 

1,034 

421 

914 

429 
215 
214 

322 
72 
187 
63 

111 

52 

128 
21 
69 
19 
19 

1.382 
924 
200 
258 

1.382 

542 

975 

495 
252 
243 

331 
47 
193 
91 

110 

39 

161 
25 
80 
28 
28 

2,043 
1,466 
186 
391 

2,043 

698 

1,105 

579 
292 
287 

359 
60 
215 
84 

130 

37 

257 
30 
117 
49 
61 

2.660 
1.919 
198 
543 

2.660 

871 

1.169 

592 
284 
308 

397 
59 
244 
94 

142 

38 

279 
35 
110 
60 
74 

2.482 
1.679 
162 
641 

2.482 

945 

1.191 

608 
289 
319 

411 
59 
258 
94 

141 

31 

276 
40 
108 
56 
72 

3.046 
2.166 
166 
714 

3.046 

1.046 

1.062 

561 
272 
289 

385 
69 
201 
115 

97 

19 

287 
49 
89 
68 
81 

3.945 
2,840 
158 
947 

3.945 

1.348 

1.107 

571 
281 
290 

406 
57 
259 
90 

107 

23 

342 
63 
100 
81 
98 

to 
in Source: DATA 
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en 
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ft 
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1̂  
0) 
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A 
ft 
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Totol Semi conductor 

Totol Integrated Circuit 

Bipolor Digital (Technol^Qy) 
HL 
DTL 
KL 
Other Bipolor Digltol 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

MOS (Techrrology) 

puce 
CMDS 

MC6 (Function) 
MDS Memory 
MDE Microprocessor 
MOS Logic 

Linear 

Total Discrete 

Tronsiator 
Snail Signal Transistor 
Power Tronsistor 

Diode 
SnolI Signal Diode 
Potifer Diode 
Zener Diode 

Thyr1stor 

Other Discrete 

Totol Optoelectronic 
LED Lamps 
LED Disploys 
OpUcol Couplers 
Other Optoelectronics 

TABLE 19 

HISTORICAL JAPANESE SEM1CCW>XT0R FACTORY SHIPMENTS 
(Mi I I ion? of Dollors) 

1974 through 1983 

1974 

1,199 

429 

108 

108 

160 

1975 

925 

396 

76 

76 

186 

1976 

1.521 

665 

106 

106 

1977 

1.826 

804 

140 

140 

1978 

2.555 

1.350 

196 

196 

1979 

2,869 

1,730 

231 

231 

1980 

3.861 

2,539 

323 

323 

1981 

4,814 

3,143 

428 

428 

1982 

4.748 

3«u99 

517 

517 

1983 

6.380 

4.595 

614 

614 

160 
4 

146 
10 

186 
19 

154 
13 

290 
60 
200 
30 

332 
118 
180 
34 

630 
392 
184 
54 

887 
604 
195 
88 

1,379 
979 
120 
280 

1,560 
1,069 
102 
389 

1,730 
1.242 

81 
407 

2.652 
1.826 

80 
746 

290 332 630 887 1.379 1.560 1.730 2.652 

161 

754 

439 
310 
129 

248 
88 
134 
26 

46 

21 

16 
2 
8 
2 
4 

134 

507 

305 
189 
116 

164 
58 
88 
18 

27 

It 

22 
3 
10 
3 
6 

269 

818 

474 
302 
172 

277 
88 
162 
27 

46 

21 

38 
6 

21 
3 
8 

332 

953 

526 
309 
217 

313 
96 
187 
30 

70 

44 

69 
6 

33 
3 

27 

524 

1.101 

555 
338 
217 

395 
119 
233 
43 

86 

65 

104 
13 
53 
8 

30 

612 

981 

472 
254 
218 

359 
125 
202 
32 

83 

67 

158 
43 
59 
11 
45 

837 

1.103 

511 
268 
243 

426 
152 
238 
36 

93 

73 

219 
71 
81 
14 
53 

1,155 

1.388 

709 
392 
317 

492 
198 
254 
40 

94 

93 

283 
87 
100 
23 
73 

1.062 

1.158 

527 
263 
264 

449 
192 
221 
36 

78 

104 

281 
86 
104 
24 
67 

1.329 

1,386 

G7B 
332 
346 

507 
206 
256 
43 

90 

111 

399 
119 
149 
35 
96 

Source: DAT 
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TABLE 20 

HISTORICAL JAPAhCSE SFWICOMXCTOR FACTORY SHIPMENTS 
(Bi11 ions of Yen) 
1974 through 1983 

Semiconductor 

;o( Integroted Ci rcu i t 

Bipolar D ig i ta l (Techrwlogaf) 
H L 
OTL 
ECL 
Other Bipolor O ig i to l 

1974 

350.1 

125.3 

31.5 

1975 

274.7 

117.6 

22.6 

1976 

450.2 

196.8 

31.4 

1977 

491.2 

216 3 

37.7 

1978 

536.5 

283.5 

41.2 

1979 

628.3 

378.9 

50.6 

1983 1980 1981 1982 

876.4 1.063.9 1.177.5 1,499. 

576.4 694.6 820.6 1,079. 

73.3 94.6 128.2 144. 

73.3 Bipotor Olgitol (Function) 31.5 22.6 31.4 37.7 412 50.6 
Bipolor Digitol MeBwry 
Bipolor Digital Logic 

MOS (Technology) 

was 
FMK 
CM3S 

MOS (Function) 46.7 55.2 85.8 89.3 132.3 194.3 313.0 
MCS Memory 
MCS Micr<^roc«r(«>r 
MOS Logic 

94.6 128.2 144. 

344.8 429.0 623. 

Exchonqe Rote (Yen/V6$) 292.0 297 0 296.0 269.0 210.0 219.0 227.0 221.0 248.0 235.0 

46.7 
1.2 

42.6 
2.9 

55.2 
5.6 

45,7 
3.9 

85.8 
17.8 
59.2 
8.9 

89.3 
31.7 
48.4 
9.1 

132.3 
82.3 
38.6 
11 3 

194.3 
132.3 
42.7 
19.3 

313.0 
222.2 

27.2 
63.6 

344.8 
236.2 
22.5 
86.0 

429.0 
308.0 

20.1 
100.9 

623. 
429. 

18. 
175. 

L i nea r 

Total Discrete 

Tronei stor 
S w l l Signol Transistor 
Pcwer Tronsistor 

Diode 
Smot1 Signal Diode 
Power Diode 
Zener Diode 

Thyr i stor 

Other Discrete 

Total Optoelectronic 
LED Lwnps 
UED Dieptoya 
Opttcol Couplers 
Other Optoelectronics 

47.0 

220.2 

128.2 
90.5 
37.7 

72.4 
25.7 
39.1 

7.6 

13.4 

6.1 

4.7 
0.6 
2.3 
0.6 
1.2 

39.8 

150.6 

90.6 
56.1 
34.5 

48.7 
17.2 
26.1 

5.3 

8.0 

3.3 

6.5 
0.9 
3.0 
0.9 
1.8 

79.6 

242.1 

140.3 
89.4 
50.9 

82.0 
26.0 
48.0 
8.0 

13.6 

6.2 

11.2 
1.8 
6.2 
0.9 
2.4 

89.3 

256.4 

141.5 
83.1 
58.4 

84.2 
25.8 
50.3 

8.1 

18.8 

11.8 

18.6 
1.6 
8.9 
0.8 
7.3 

110 0 

231.2 

116.6 
71.0 
45.6 

82.9 
25.0 
48.9 
9.0 

18.1 

13.6 

21.8 
2.7 

11 .1 
1.7 
6.3 

134.0 

214.8 

103.4 
55.6 
47.7 

78.6 
27.4 
44.2 

7.0 

18.2 

14.7 

34.6 
9.4 

12.9 
2.4 
9.9 

190.0 

250.4 

116.0 
60.8 
55.2 

96.7 
34.5 
54.0 

8.2 

21.1 

16.6 

49.7 
16.1 
18.4 
3.2 

12.0 

255.3 

306.7 

156.7 
86.6 
70.1 

108.7 
43.8 
56.1 

8.8 

20.8 

20.6 

62.5 
19.2 
22.1 
5.1 

16.1 

263.4 

287.2 

130.7 
65.2 
65.5 

111.4 
47.6 
54.8 
8.9 

19.3 

25.8 

69.7 
21.3 
25.8 
6.0 

16.6 

312. 

325. 

159.3 
78.0 
81.3 

119. 
48.9 
60. 
10. 

2 1 . 

26. 

93.8 
% . 0 
35.0 
8.2 

22.6 

Source: D 
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Totol Seriiconductor 

Total Integrated Circuit 

Bipolar Digital (Tochnology) 
TTL 
OTL 
ECL 
Otti«r Bipolar Digital 

Bipolar Dlgftol (Function) 
Bipotor Digital Memory 
Bipolar Digital Logic 

MOS (Technology) 
ttJOS 
FWS 
CMOS 

kOS (Function) 
MOS Memory 
KOS MicroprocesBof 
MDS Logic 

TABLE 21 

HISTORICAL WESTERN EUROPEAN SEMIOCMXJCTOR FACTCRY SHIBCNTS 
(Mi 11 ions of Do!lars) 
1974 through 1983 

1974 

l.'MS 

M 1 

246 

246 

1975 1976 1977 1978 1979 IS 1981 

1,209 1.443 1,737 2.204 2.706 3,181 2,722 

457 559 750 1,064 1.431 1,867 1.566 

181 187 206 259 386 500 4J5 

1982 1963 

2,726 3,043 

1,608 2,012 

404 460 

181 187 2Vm 259 386 500 435 404 

122 108 152 238 364 481 780 629 660 

460 

964 

122 
2 

113 
7 

108 
6 
97 
5 

152 
16 
125 
11 

236 
53 
163 
22 

364 
153 
179 
32 

4S1 
279 
157 
45 

780 
550 
140 
90 

629 
418 
114 
97 

660 
460 
78 
122 

964 
665 
82 
217 

Linear 

Totol Discrete 

Tronsistor 
Snoll Signot Transistor 
Power Tronsistor 

Diode 
SiKil 1 Sigrrol Diode 
PcBwr Diode 
Zener Diode 

Thyrlstor 

Other Discrete 

Totol Optoelectronic 
LED LwKps 
LED Disploys 
Optical Couplers 
Other Optoelectronteis 

163 

893 

443 
260 
183 

349 
120 
179 
50 

84 

17 

24 
6 
9 
3 
6 

168 

717 

350 
220 
130 

276 
78 
168 
30 

78 

13 

35 
10 
13 
3 
9 

220 

823 

385 
215 
170 

322 
113 
178 
31 

91 

25 

61 
23 
20 
4 
14 

306 

898 

415 
222 
193 

348 
127 
185 
36 

111 

24 

89 
35 
31 
9 
14 

441 

1.012 

421 
197 
224 

433 
176 
229 
28 

118 

40 

128 
47 
44 
13 
24 

564 

1.137 

463 
208 
255 

471 
215 
230 
26 

142 

61 

138 
41 
53 
17 
27 

587 

1,157 

472 
208 
264 

481 
213 
236 
32 

151 

53 

157 
32 
54 
25 
46 

502 

1.000 

448 
237 
211 

387 
155 
202 
30 

111 

54 

156 
39 
46 
27 
44 

544 

943 

455 
233 
222 

312 
107 
194 
11 

128 

48 

175 
43 
66 
28 
38 

588 

845 

385 
195 
190 

300 
105 
171 
24 

114 

46 

186 
49 
66 
34 
37 

Source: DATA 
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HISTORICAL REST OF VCRIO SEMIOCMIUCTOR FACTORY SHIR€NTS 
(Mil I ions of Dollors) 
1974 throiK|h 19R3 

ol Semiconductor 

Totol Integroted Circuit 

Bipolar Digital (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

1974 

132 

51 

yd 

1975 

120 

51 

30 

1976 

198 

105 

67 

1977 

201 

106 

59 

1978 

252 

133 

68 

1979 

434 

199 

97 

1980 

567 

254 

118 

1981 

511 

259 

106 

1982 

536 

321 

123 

1^3 

763 

476 

212 

( 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

MOS (Technology) 

^wos 
PMOS 

cwos 
MOS (Funct ion) 
MOS Memory 
MOS Microprocessor 
MOS Logic 

Lineor 

Totol Discrete 

Transistor 
Snolt Signol Transistor 
Power Tronsistor 

Diode 
SmalI Signal Diode 
Power Diode 
Zener Diocfe 

Thyriator 

Other Discret« 

Totol Optoelectronic 
LED ianps 
LED Displays 
Opticol Couplers 
Other Optoelectronics 

m. 3« 67 59 68 97 118 106 123 

22 49 71 78 110 

212 

3 

3 

5 

5 

6 

6 

9 

9 

22 
8 
11 
3 

49 
15 
19 
15 

71 
21 
15 
35 

78 
22 
9 
47 

110 
23 
5 
82 

133 
41 
2 ( 
90 

133 

18 

70 

50 
50 

20 
20 

11 
2 
5 
1 
3 

16 

53 

40 
40 

13 
13 

16 
4 
7 
2 
3 

32 

68 

56 
51 
5 

12 
12 

25 
6 
11 
2 
6 

38 

75 

59 
53 
6 

14 
14 

1 

1 

20 
3 
11 
2 
4 

43 

96 

64 
57 
7 

25 
20 
2 
3 

3 

4 

23 
4 
16 
1 
2 

53 

184 

144 
116 
28 

30 
20 
6 
4 

5 

5 

51 
10 
26 
9 
6 

65 

244 

191 
137 
54 

42 
26 
10 
6 

6 

5 

69 
10 
46 
5 
8 

75 

184 

140 
107 
33 

34 
20 
9 
5 

6 

4 

68 
12 
38 
8 
10 

88 

152 

117 
97 
20 

27 
15 
7 
5 

5 

3 

63 
14 

" 36 
3 
10 

131 

211 

179 
130 
49 

27 
17 
4 
6 

3 

2 

76 
15 
42 
4 
15 

( 

VO Source: DATA 
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Consumption and Shipment Data 

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

Consumption and Factory Shipments 

Historical Consumption (Worldwide) 

Consumption Forecast (Worldwide) 

Historical Consumption (North American) 

Consultation Forecast (North American) 

Historical Consumption (Japanese) 

Consumption Forecast (Japanese) 

Historical Consun^tion (Japanese, Yen) 

Consumption Forecast (Japanese, Yen) 

Historidal Consumption (Western European) 

ConsumptioV Forecast (Western European) 

Historical Consumption (Rest of World) 

Consumption Forecast (Rest of World) 

Historical Average Selling Price (Worldwide) 

Average Selling Price Forecast (Worldwide) 

Historical Unit Consumption (Worldwide) 

Unit Consumption Forecast (Worldwide) 

Historical Factory Shipments (Worldwide) 

Historical Factory Shipments (North American) 

Historical Factory Shipments (Japanese) 

Historical Factory Shipments (Japanese, Yen) 

Historical Factory Shipments (Western European) 

Historical Factory Shipments (Rest of World) 
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Consumption and Factory Shipments 

INTRODUCTION 

Consumption/factory shipments data comprise a set of detailed tables 
that estimate semiconductor consumption and semiconductor factory 
shipments both worldwide and for four major geographical regions for the 
years 1975 through 1990 and 1995. Semiconductor consumption tables are 
divided into historical data tables and forecast tables. Semiconductor 
factory shipments tables are historical data tables only. All historical 
tables begin with 1975 and end with 1984, while all forecast tables 
provide annual market size estimates for 1983 through 1990, with 
additional estimates for 1995. Please refer to the "Forecast" section 
for a discussion of the differences between historical and future dollar 
values. A list of tables detailing the type of data, region, years and 
units, is as follows: 

LIST OF TABLES—CONSUMPTION/FACTORY SHIPMENTS 

Table Region Covered Years Units 

Qt Japan, 
Western Europe Exchange Rates 

1 Worldwide Consumption 
2 Worldwide Consumption 
3 North America Consumption 
4 North America Consumption 
5 Japan Consumption 
6 Japan Consumption 
7 Japan Consumption 
8 Japan Consumption 
9 Western Europe Consumption 
10 Western Europe Consumption 
11 Rest of World Consumption 
12 Rest of World Consumption 
13 Worldwide Average Selling Price 
14 Worldwide Average Selling Price 

15 ' Worldwide Consumption 
16 Worldwide Consumption 

17 Worldwide Factory Shipments 
18 North T^erica Factory Shipments 
19 Japan Factory Shipments 
20 Japan Factory Shipments 
21 Western Europe Factory Shipments 
22 Rest of World Factory Shipments 

1970-1984 

1975-1984 
1983-1990; 
1975-1984 
1983-1990; 
1975-1984 
1983-1990; 
1975-1984 
1983-1990; 
1975-1984 
1983-1990; 
1975-1984 
1983-1990; 

1975-1984 
1983-1990; 

1975-1984 
1983-1990; 

1975-1984 
1975-1984 
1975-1984 
1975-1984 
1975-1984 
1975-1984 

1995 

1995 

1995 

1995 

1995 

1995 

1995 

1995 

Various 

Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Yen 
Yen 
Dollars 
Dollars 
Dollars 
Dollars 

Dollars 
Dollars 

Units 
Units 

Dollars 
Dollars 
Dollars 
Yen 

• Dollars 
Dollars 
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Consumption and Factory Shipments 

Each table gives estimates of semiconductor consumption or factory 
shipments listed by the major semiconductor device product categories. 
In these tables, semiconductor components are divided into three major 
product groups: integrated circuits, discrete devices, and optoelectronic 
devices. These groups are divided into a number of subgroups, some of 
which are segmented further. 

DEFINITIONS AND CONVENTIONS 

DATAQUEST uses a common manufacturer base for all data tables. This 
base includes all suppliers to the merchant semiconductor market. It 
excludes captive suppliers that manufacture devices solely for the 
benefit of the parent company, such as ATT Technologies (formerly Western 
Electric), Burroughs, and IBM. Included, however, are companies that 
actively market semiconductor devices to the merchant market as well as 
to other divisions of their own companies. A recent case in point is 
NCR, previously a captive supplier, which in 1982 offered products on the 
merchant market for the first time. For such companies, both external 
shipments and internal consumption are included. Devices that are used 
internally are valued at current market prices. 

Consumption—DATAQUEST defines consumption as the purchase of a 
semiconductor device or devices. This definition must be differentiated 
from actual use of the device in a final product. Devices that are 
inventoried at the user level are considered consumption according to our 
definition. 

Factory Shipnents Location—The fabrication and assembly of a semi
conductor device may be performed in several different locations. 
Factory shipment is defined as occurring from that point where the device 
was tested and marked, irrespective of where the device was assembled or 
where the initial wafer fabrication was performed. 

Hybrids—In earlier consumption/factory shipment data, hybrid devices 
were included as a separate segment of integrated circuits. However, 
since hybrid devices are primarily a special packaging arrangement, this 
segment has been omitted. Hybrid devices manufactured by semiconductor 
companies are now included in the most appropriate product segment, 
usually the linear segment. 
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Power Devices—The difference between low-power and high-power 
transistors is set at the 1-watt power-handling capability. Power diodes 
are rated at 1 amp or higher; small-signal diodes are rated at less than 
1 amp. Special discrete devices that are neither transistors, diodes, 
nor thyristors are categorized as "other discretes." 

The manufacturer base product group definitions and guidelines for 
including value of output that we have used in our tables may differ from 
those used in other studies of this type. Our base is nearly the same as 
that used by the Semiconductor Industry Association (SIA). 

Regions—North America is defined as including both the United States 
and Canada. Latin America, including Mexico, is considered part of the 
Rest of World (ROW) category. Western Europe includes Austria, Belgium, 
the Federal Republic of Germany, France, Greece, Italy, Luxembourg, the 
Scandinavian countries (Denmark, Finland, Norway, Sweden), Spain, and the 
United Kingdom. 

DATA SOURCES 

The information presented in the consumption/factory shipment data is 
a consolidation from a variety of sources, each of which focuses on a 
specific part of the market. These sources include the following: 

• U.S. Commerce Department trade statistics and Semiconductor 
Trade Statistics Program (STSP) marketing data are used in 
determining North American consumption and factory shipments. 

• Japanese trade statistics, compiled and published by the 
Ministry of Finance (MOF) and the Ministry of International 
Trade and Industry (MITI), are used to determine Japanese 
factory shipments and consumption in yen. The STSP also details 
semiconductor sales of U.S. and Western European manufacturers 
to Japan. 

• For West European markets, U.S. Department of Commerce trade 
statistics, marketing statistics from the Semiconductor Industry 
Association (SIA), and shipment estimates for each company are 
the primary data sources used. 

• U.S. Commerce Department trade statistics, STSP data, and MITI 
trade statistics constitute the major published sources used to 
estimate ROW consumption and factory shipments. 
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DATAQUEST believes that the estimates presented here are the most 
accurate and meaningful generally available today. The sources of the 
data and the guidelines for the forecasts presented in the tables are: 

• Unit sales or revenues (or both) published by major industry 
participants, both in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry 
spokesmen 

• Government data or trade association data such as those from the 
Electronics Industry Association (EIA), MITI, SIA, and the U.S. 
Department of Commerce 

• Published product literature and price lists 

• ' Interviews with knowledgeable manufacturers, distributors, and 
users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve 
consistency among the various data elements that constitute the forecast 
and the historical data base. To ensure the accuracy and consistency of 
the estimates, we have compared the value of directly obtained data 
elements with values obtained by indirect means, wherever possible. 
Thus, the worldwide totals in the consumption/factory shipment analysis 
are consistent with the worldwide totals of the market share analysis. 
However, the regional factory shipments totals of the market share data 
do not and should not equal the regional factory shipments totals of the 
consumption/factory shipment tables because this analysis includes 
factories of all national origins producing in Japan. This would include 
companies like Texas Instruments Japan. 

ACCURACY 

The tables presented here represent DATAQUEST estimates that we 
believe are reasonably accurate. Where we have no reasonable estimate, 
none is given. A blank space in a table indicates that a reasonably 
accurate estimate is unavailable, and a zero in a table represents an 
estimate. 
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VAmATION OF CONSUMPTION AND FACTORY SHIPMENTS 

Regional consumption and factory shipments are all expressed in 
U.S. dollars (Japanese consumption and shipments are, however, also 
expressed in yen). To make the tables in this study useful in comparing 
different regions, it is necessary to express all values in a common 
currency and, because of the U.S. producers' large presence in 
international markets, the dollar is the preferred choice. 

However, the choice of the U.S. dollar (or any single currency, for 
that matter) as the currency basis for the tables, brings with it some 
problems that require the readers' careful consideration in Interpreting 
the data. 

Inflation 

All countries that participate significantly in international 
semiconductor markets suffered from an overall price inflation in the 
1970s, continuing into the 1980s. 

As a consequence, the dollar in a given year is not truly comparable 
with the dollar in any preceding year. Consumer and wholesale price 
indices and GNP deflators all measure price changes in various composite 
"market baskets" of goods. However, there is no price index that 
measures price changes of material, equipment, and labor inputs to the 
semiconductor industry. Indeed, the "mix" is changing so rapidly that 
what is used this year was sometimes unavailable last year, at any 
price. Nor is there a composite price index that measures price changes 
in aggregate semiconductor product. In an industry noted for its 
deflationary trends, this latter effect would tend to make the component 
purchaser's dollar worth more as time passed, in terms of 
electronic purchasing ability. 

We have made no adjustments in the historical data to account for 
these inflationary and deflationary effects. The data are expressed in 
current dollars (dollars that include the inflation rate and exchange 
rates of the given year) for all historical data; comparisons between 
different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for 
semiconductor components, one must look at the price per function of a 
circuit, the complexity of the circuit, and the product mix according to 
this increasing complexity. It is true that one characteristic of the 
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semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per- year for the last 
15 years. At the same time, circuits have become denser, resulting in an 
overall increase in the price of a device with a decreasing cost per 
function. Thus, Table 14 shows the worldwide ASPs increasing after many 
years of decreasing, due to the move toward higher-complexity devices. 
There are also regional differences in ASPs due to regional competition 
differences and the varying regional product consumption mix. The 
worldwide ASP is truly an aggregate measure and may differ significantly 
from ASPs in any specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from 
many countries, each of which has different and changing exchange rates. 
DATAQUEST uses Annual Foreign Exchange Rates for each year as published 
by The International Monetary Fund. As far as possible, we prepare our 
estimates in terms of local currencies before conversion to U.S. 
dollars. The exchange rates for major currencies can be found in Table 0 
at the end of this introduction. 

Japanese consumption and factory shipments are based on MITI data, 
which are originally expressed in yen. The Japanese data published in 
this study are expressed in both dollars (Tables 5, 6, and 19) and in yen 
(Tables 7, 8, and 20). The yen/dollar exchange rate used for each year 
can be found in Table 0. Because of the fluctuations in the exchange 
rate for the yen, the dollar values given tend to distort the growth rate 
of the Japanese market, but they do provide a useful basis for regional 
market size comparisons. However, the data in yen give a better picture 
of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current 
dollars or dollars that include the given year's inflation rate and 
exchange rates. However, the consumption forecasts, which appear in 
Tables 2, 4, 6, 8, 10, and 12, use constant dollars and exchange rates, 
with no allowance for inflation or variations in the rates of exchange 
between countries. All estimates for 1985 and beyond are made as if 1985 
monetary conditions will continue through 1995 and, therefore, show the 
absolute year-to-year growth during this period. 

Information on interregional trade and other analyses used in the 
preparation of these tables is available to DATAQUEST clients upon 
request. 
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Table 0 

AMNDAL FOREIGN EXCHANGE RATES 
(Expressed in U.S. Dollars) 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
498 0 
1981 
1982 
1983 
1984 

Japan 
(Dollars 
per Yen) 

$0.002795 
$0.002913 
$0.003311 
$0.003721 
$0.003427 
$0.003368 
$0.003376 
$0.003761 
$0.004857 
$0.004518 
$0.004449 
$0.004519 
$0.004022 
$0.004203 
$0.004219 

France 
(Dollars 

West 
Germany 
(Dollars 

per French per Deutsche 
Franc) 

$0.1808 
$0.1815 
$0.1984 
$0.2247 
$0.2079 
$0.2331 
$0.2092 
$0.2037 
$0.2217 
$0.2353 
$0.2364 
$0.1842 
$0.1522 
$0.1312 
$0.1144 

Source: 

Mark) 

$0.2740 
$0.2874 
$0.3135 
$0.3745 • 
$0.3861 
$0.4065 
$0.3968 
$0.4310 
$0.4975 
$0.5464 
$0.5495 
$0.4425 
$0.4115 
$0.3922 
$0.3509 

The International 
DATAQUEST 

United 
Kingdom 
(Dollars 
per Pound 
Sterling) 

$2.3810 
$2.4390 
$2.5000 
$2.4390 
$2.3256 
$2.2222 
$1.8182 
$1.7544 
$1.9231 
$2.1277 
$2.3256 
$1.0408 
$1.7544 
$1.4085 
$1.3333 

Monetary Fund 
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TABLE 1 

HISTCRICAL VCRUMIDE SEMIOOWICTOR OGNSUyPTICN 
(M i l l i ons of Dollara) 
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Total Semiconductor 

Totol Integrated Circuit 

Bipolar Digital (Technology) 
TTL 
DTL 
EEL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Sipolar Digital Memory 
Bipolar Digital Logic 

luDG (Technology) 
WC& 
RJ06 
CMOS 

HC6 (Function) 
M06 Memory 
MCG Micro Devlc«a 
MOS Logic 

Lineor 

total Discrete 

Transistor 
Small Signal Tranalftor 
Power Translator 

Diode 
Small Signol Diod* 
Poiwr Diode 
Zener Diode 

Thyristor 

Other Discrete 

tijitai Optoelectronic 
LID Lonps 
LED Displays 
C^tical Couplers 
Other Optoelectronics 

1975 

4,396 

2.162 

682 
499 
81 
55 
47 

682 

8i37 
133 
609 
95 
837 

643 

2,019 

1,048 
629 
419 

700 
207 
394 
99 
183 

88 

215 
31 
123 
21 
40 

1976 

5,872 

2,977 

865 
682 
71 
76 
36 
865 

1,239 
377 
658 
204 

1,239 

873 

2,612 

1.351 
805 
546 

896 
281 
496 
119 

242 

123 

283 
53 
148 
29 
53 

1977 

6,848 

3.643 

994 
771 
61 
95 
67 
994 

1.584 
655 
613 
316 

1,584 

1.065 

2,903 

1,460 
800 
660 

1,001 
311 
563 
127 

300 

142 

302 
73 
139 
34 
56 

1978 

8.829 

5.106 

1.261 
990 
55 
138 
78 

1.261 

2.332 
1.361 
574 
397 

2.332 

1,513 

3.301 

1.625 
692 
733 

1,184 
370 
663 
151 

339 

153 

422 
101 
187 
52 
82 

1979 

10.995 

6,909 

1.674 
1,365 

51 
170 
88 

1,674 
324 

1,350 

3.346 
2,184 
497 
665 

3,346 
1.676 
541 

1.129-

1.889 

3.522 

1.696 
my 
805 

1.277 
437 
688 
152 

365 

184 

564 
119 
234 
80 
131 

1980 

13.933 

9.361 

2.374 
1.930 

45 
300 
99 

2.374 
572 

1.802 

4.715 
3.207 

503 
1,005 
4.715 
2.230 
862 

1.623 
2.272 

3.683 

1.841 
938 
903 

1.441 
478 
786 
177 

401 

200 

689 
136 
268 
100 
185 

1981 

14,568 

9.786 

2.337 
1.623 

43 
376 
95 

2.337 
558 

1.779 

4.622 
3.190 

451 
1.181 
4.822 
2.075 
1.085 
1.662 

2.627 

3.9ffi 

2.019 
1,096 
923 

1,417 
454 
771 
192 

356 

193 

797 
180 
285 
122 
210 

1982 

15,029 

10,662 

2,412 
1.889 

40 
391 
92 

2.412 
511 

1.901 

5.642 
3.902 

376 
1.364 
5.642 
2,701 
1.318 
1.623 

2.608 

3.547 

1.791 
953 
838 

1.249 
393 
665 
191 

315 

192 

820 
187 
286 
129 
218 

1983 

19.176 

14.368 

2.998 
2.423 

40 
445 
90 

2.998 
593 

2.405 

8.013 
5.445 

361 
2.207 
8.013 
3.691 
2,013 
2.309 

3.357 

3.796 

1.914 
1.002 
912 

1.341 
417 
749 
175 

312 

229 

1.012 
245 
333 
162 
272 

1984 

28,676 

22.353 

4.800 
4.055 

38 
607 
100 

4.800 
631 

3(969 

12,967 
6,818 

373 
3,776 
12.967 
6.163 
3.217 
3.587 

4,586 

4.973 

2,461 
1,297 
1.164 

1,794 
539 
993 
262 

433 

285 

1,350 
320 
418 
230 
382 

C 
(7 

( 

( 

Source: MTAQ 
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Total Semiconductor 

Totol Integrat«d Circuit 

Bipolar Digital (Tschnol^) 

OTL 
EDL 
Othor Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Mmory 
Bipolor Digltol Logic 

hCG (Tachnology) 
M«S 
PMOG 
CM3S 

MDS (Function) 
VD6 hlonory 
WS Micro Daviess 
MQ5 Logic 

LInsor 

Total Discrvts 

Transistor 
Snail Signo) Trontistor 
Pomr Tronsistor 

Diode 
Snail Signot Diode 
Power Diode 
Zener Diode 

Thyrlator 

Other Discrete 

Toloi Optoelectronic 
LED Lonps 
UED Displays 
Opticol Couplers 
Other Optoelectronics 

TABLE 2 

VORIDNIDE SQyIICCKXCTCR OOaWTlON FCRffiiSr 
(Millions of Dollars) 

1983 through 1990, plus 1995 

1985 1986 1987 19BB 

25,532 30.251 39,632 49,S6 

19,378 23,732 32,143 41.110 

3,871 4.535 5.831 7,204 

2.998 
593 

2.405 

8,013 
5.445 
361 

2.207 
8.013 
3.691 
2.013 
2.309 

3.357 

3.796 

1.914 
1.002 
912 

1.341 
417 
749 
175 

312 

229 

1.012 
245 
333 
162 
272 

4.800 
831 

3.969 

12.967 
8,818 
373 

3.776 
12.967 
6.163 
3.217 
3.587 

4.586 

4.973 

2.461 
1.297 
1.164 

1,794 
539 
993 
262 

433 

285 

1,350 
320 
418 
230 
382 

3,B71 
656 

3,215 

11.059 
7.299 
254 

jjSQv 

ii.es9 
4,931 
2.863 
3,2ra 
4,448 

4,824 

2,445 
1.245 
1,200 

1.715 
«3 
986 
236 

385 

279 

1,330 
310 
418 
228 
374 

4,535 
709 

3,826 

14,348 
8.637 

-1, 201 
5,510 

14,348 
6,607 
3.693 
4,046 

4,849 

5.065 

2,500 
1,260 
1.240 

1,944 
520 

1,071 
253 

411 

310 

1.454 
329 
447 
255 
423 

5,831 
858 

4.973 

20.348 
11.110 

203 
9.035 

20,348 
9.646 
5.319 
5.383 

5.964 

5.773 

2.885 
1.445 
1,440 

2.067 
567 

1,212 

459 

362 

1.>18 
372 
519 
309 
516 

7,204 
987 

6,217 

26,867 
12.627 

188 
14,052 
26.867 
13.118 
7,074 
6.675 
7.039 

6.465 

3.253 
1.574 
1,679 

2.276 
629 

1,306 
341 

514 

422 

1,981 
412 
586 
364 
619 

1989 

50,788 60,727 

42.327 51,542 

7.269 8.195 

7.269 
927 

6.342 

27.881 
11.013 

112 
16.756 
27.881 
12.200 
8.205 
7.476 
7.177 

6,402 

3,344 
1,626 
1,718 

2.171 
574 

1.263 
334 

457 

430 

2.069 
413 
580 
397 

CAGX 
1990 (84-90) 

8,195 
1.029 
7.166 

36.379 
11.321 

106 
23.952 
36,379 
15.128 
10.831 
9.420 
7.968 

6.850 

3.631 
1.770 
1.861 

2.286 
611 

1.349 
326 

442 

491 

2.336 
487 
643 
456 
749 

13.3 1 

14.9 1 

9.3 

9.3 
3.6 

10.3 
18.2 1 
4.3 

( 18.9) 
36.1 

18.2 1 
16.1 
22.4 
17.5 

9.6 

5.5 

6.7 
5.3 
8.1 

4.1 
2.1 
5.2 
3.7 

0.3 

9.5 

9.6 
7.2 
7.4 

1 2 . 1 
1 1 . 9 

\a Sourc 



T«LE 3 

HISTORICAL WmH MCRION SEMIOOMDUCTlCR OONSUyPTION 
(Millions of Dollars) 
1975 through 1984 

vo 
00 
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D 
01 
f t 
Dl 
>Q 
c 
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m 
f t 

a 
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o 
M 
•o 
o 
f1 
01 
f t 
ID 

a 
c 
9 
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(6 
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(O 
M 
to 
•o 
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s. 
c 
o 
f t 
(0 
I 

P) 
ri 
?r 
(D 
f t 
(0 

Total SvFiiconchictor 

Total Integrated Circuit 

Bipolor Digltol (Technology) 
H L 
DTL 
ECL 
Other Bipolar Digitol 

1975 

1.758 

966 

323 

1976 

2.313 

1.380 

470 

1977 

2.756 

1,691 

537 

1978 

3.382 

2.211 

666 

1979 

4.419 

3f06O 

901 

1988 

5.868 

4.377 

1,411 

1981 

6,269 

4,607 

1,339 

1982 

6.738 

5.234 

1,367 

1963 

8,779 

7,164 

1,729 

1984 

13,443 

11.195 

2,901 

C 
(7 

Bipolar Digital (Function) 
~> Bipolar Digital Memory 

'/Bipolar Digital Logic 

M36 (Technology) 
M £ S 
H C 6 
CMOS 

MOS (Function) 
_ hCG Mmory 
J.^ MOS Micro Devices 
-~) M36 Logic 

_5 Linear 

—t Totol Discrete 

Transistor 
ShKill Signal Transistor 
Po«»er Transistor 

Diode 
9nall Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

-.;> Total Optoelectronic 
LED Lonps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

323 

419 

470 

640 

537 666 901 1,411 1,339 1,367 1,729 2,901 
185 396 375 320 423 577 
716 1,015 964 1,047 1,306 2,324 

830 1.099 1.703 2,442 2,595 3,183 4.416 6.891 

419 

224 

664 

339 
179 
160 

223 
52 
128 
43 

60 

42 

128 
13 
86 
13 
16 

ajA 
.Q^O 

270 

789 

400 
208 
192 

265 
65 
153 
47 

83 

41 

144 
15 
90 
17 
22 

830 

324 

940 

486 
228 
258 

295 
64 
174 
57 
115 

44 

125 
24 
62 
19 
20 

1 (099 

446 

1.005 

515 
251 
264 

310 
55 
191 
64 

130 

50 

166 
32 
81 
24 
29 

1.703 
1,028 
186 
489 
456 

1,161 

545 
254 
291 

417 
76 
264 
77 

139 

60 

198 
28 
75 
42 
53 

2,442 
1.230 
377 
835 
524 

1,289 

572 
264 
308 

483 
92 
306 
85 
159 

75 

202 
20 
63 
48 
71 

2,595 
1,107 
489 
999 
673 

1 «^9B 

690 
341 
349 

484 
92 
288 
104 
154 

70 

264 
42 
71 
70 
81 

3,183 
1,592 
641 
950 
684 

1.221 

611 
304 
307 

434 
77 
245 
112 

129 

47 

283 
39 
74 
71 
99 

4.416 
2,051 
1.068 
1,297 

1,019 

1,296 

598 
290 
308 

502 
103 
304 
95 

134 

62 

319 
57 
65 
86 
111 

6.891 
3,201 
1,764 
1,926 

1.403 

1,803 

764 
430 
334 

732 
152 
427 
153 

213 

94 

445 
109 
81 
126 
129 

( 

Source: DATA 

• 
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Total Sen!conductor 

Total Integrated Circuit 

Bipolar Digital (Technolo^t) 
TTL 
DTL 
ECL 
Other Bipolor Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

MOS (Technology) 

FU06 
ChDS 

MOS (Funct i on) 
MOb Man»ry 
MD5 Micro D«vices 
MOG Logic 

Linear 

Total Discrete 

Tronsistor 
Shall Signal Tranaistor 
Power Tronsistor 

Diode 
Stnal I Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lotips 
LED Displays 
Opticol Couplers 
Other Optoelectronics 

TABLE 2 

WORLDWIDE SEMICOKUnOR OCNSLhFTIGN FCRECAST 
(Millions or Dollars) 

1983 through 1990, plus 1995 

1985 1986 1987 1988 

25,532 30.251 39,632 49,556 

19.378 23.732 32.143 41,110 

3.871 4,535 5,831 7.204 

2,998 
593 

2.405 

8.013 
5,445 
361 

2.207 
8.013 
3.691 
2.013 
2.309 

3.357 

3.796 

1.914 
1.002 
912 

1.341 
417 
749 
175 

312 

229 

1.012 
245 
333 
162 
272 

4,000 
4.055 

38 
607 
100 

4,800 
831 

3.969 
12.967 
8.818 
373 

3.776 
12,967 
6,163 
3.217 
3.587 

4.586 

4.973 

2,461 
1.297 
1,164 

1.794 
539 
993 
262 

433 

285 

1.350 
320 
418 
230 
382 

3.871 4.535 
656 709 

3.215 3.826 

11,059 
7,299 

14.348 
8,637 

2541, 201 
3.506 

3 
11,069 
4.931 
2.863 
3.265 

5.510 
1-
14.348 
6.607 
3,693 
4.048 

4.448 

A.BZ4 

2.445 
1,245 
1,200 

1.715 
493 
986 
236 

385 

279 

1,330 
310 
418 
228 
374 

4.849 

5,065 

2.500 
1.260 
1.240 

1,844 
520 

1.071 
2Si 

411 

310 

1.454 
329 
447 
255 
423 

5,831 
858 

4.973 

20,348 
11.110 

203 
9,035 

20,348 
9,646 
5.319 
5,383 

5,964 

5.773 

2.885 
1,445 
1,440 

2.067 
567 

1.212 
288 

459 

362 

M.>16. 
I 372 

519 
309 
516 

7.204 
987 

6.217 

26.867 
12.627 

188 
14,062 
26,867 
13.118 
7,074 
6.675 
7.039 

6.465 

3.2a 
1.574 
1,679 

2.276 
629 

1,306 
341 

514 

422 

1.981 
412 
586 
364 
619 

1989 1990 

50.788 60,727 

42,327 51.542 

7.269 8,195 

7.269 
927 

6.342 

27.881 
11.013 

112 
16.756 
27.881 
12.200 
8.205 
7.476 
7.177 

6,402 

l!626 
1.718 

2.171 
574 

1.263 
334 

457 

430 

2,069 
413 
580 
397 

CAQX 
(84-90) 

13.3 1 

14.9 1 

9.3 

8.195 
1.029 
7.166 

35.379 
11.321 

106 
23,952 
35,379 
15.128 
10,831 
9.420 
7.968 

6.850 

3.631 
1.770 
1,861 

2,286 
611 

1.349 
326 

442 

491 

2.336 
487 
643 
456 
749 

9.3 
3.6 

10.3 
18.2 
4.3 

( 18.9) 
36.1 

18.2 
16.1 
22.4 
17.5 

9.6 

5.5 

6.7 
5.3 
8.1 

1 

1 

4.1 
2.1 
5.2 
3.7 

0.3 

9.5 

9.6 
7.2 
7.4 

12.1 
11.9 

SMirc 



H 
o 

I-" 
vo 
00 
l/l 
D 
01 
rf 
0) 
J3 
c 
(D 
(0 
f t 

a 
o 
o 
n 

O 
i-i 
01 
ft 
a 
a 
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V-%" ̂  
I'' 

r . HISTORICAL NORTH MCRICAN SEMIOOMXCTOR CONSJyRTIQN 
(Mitt ions of Dollars) 
1975 ttirough 1984 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digitol (Technology) 
TIL 
OTL 
EEL 
Other Bipolor Digital 

Bipolar Digital (Function) 
~ Bipolor Digitol Mentory 
- Bipolor Digitol Logic 

M06 (Technology) 
m35 
FMC6 
CMOS 

1975 1976 

1,758 2.313 

966 1,386 

323 470 

1977 1978 1979 1988 1981 

2,756 3,382 4,419 5,868 6.269 

1.691 2.2t1 3,068 4.377 4.607 

537 666 901 1,411 1,339 

1982 

6.738 

5.234 

1.367 

1983 

8.779 

7.164 

1.729 

1984 

13.443 

11.195 

2,901 

C 
( 

323 

419 

470 

640 

557 666 901 
185 
716 

1.411 1,339 
396 375 

1.015 964 

1.367 
320 

1.047 

1.729 2.901 
423 577 

1.306 2,324 

830 1.C 1.703 2.442 2.595 3.183 4,416 6,891 

MOS (Function) 
.̂  M A Memory 
_ . U £ Micro Devices 
-, «]S Logic 

_5 Linear 

-:#Total Discrete 

Transistor 
Stnall Signal Transistor 
Power Transistor 

Diode 
Snai t Signal Diode 
Pmrer Diode 
Zener Diode 

Thyrlstor 

Other Discrete 

~^ Totol Optoelectronic 
LED Lcrtps 
LED Displays 
Optical Couplers 
Other Optoelectronlcai 

419 

224 

664 

339 
179 
160 

223 
52 
128 
43 

60 

42 

128 
13 
66 
13 
16 

640 

270 

7K 

400 
208 
192 

265 
65 
153 
47 

83 

41 

144 
15 
90 
17 
22 

830 

324 

940 

486 
228 
258 

295 
64 
174 
57 

115 

44 

125 
24 
62 
19 
20 

1.099 

446 

1.005 

515 
251 
264 

310 
55 
191 
64 

130 

50 

166 
32 
81 
24 
29 

1,703 
1.0% 
186 
489 
456 

1.161 

545 
254 
291 

417 
76 
264 
77 

139 

60 

198 
28 
75 
42 
53 

2.442 
1,230 
377 
835 
524 

1.289 

572 
264 
308 

483 
92 

YOA OoD 
85 

159 

75 

202 
20 
63 
48 
71 

2,585 
1.107 
489 
999 
673 

1 • J 9 B 

690 
341 
349 

484 
92 
288 
104 
154 

70 

264 
42 
71 
70 
81 

3.183 
1.592 
641 
950 
684 

1.221 

611 
304 
307 

434 
77 
245 
112 
129 

47 

283 
39 
74 
71 
99 

4,416 
2.051 
1.068 
1.297 

1.019 

1.296 

598 
290 
306 

502 
103 
304 
95 
134 

62 

319 
57 
65 
86 
111 

6.891 
3.201 
1.764 
1.926 

1.403 

1.803 

764 
430 
334 

732 
152 
427 
153 

213 

94 

445 
109 
81 
126 
129 

( 

Source: DATA 
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TABLE 4 

NORTH AMERICAN SEMICOCUCTOR CGNSUMTION PGREEAST 
(Millions of Dollars) 

1983 through 1990, plus 1995 

Total Semiconductor 

Total Integroted Circuit 

Bipolar Digital (Technology) 
TTL 
OTL 
ECL 
Other Bipolar Digital 

1983 1984 

8.779 13.443 

7.164 11.195 

1.729 2.901 

.P' 
1985 1986 

10.719 12.910 

8.691 10.780 

2.145 2.510 

1987 

17.361 

14.609 

3.234 

•>< 
1988 

21.658 

18.530 

3.971 

1989 

21.941 

18.792 

3»9o0 

CAGX 
1990 (84-M) 

26,128 

22.655 

4.412 

11.7 

12.5 

7.2 

Bipolar Digital (FurKtion) 
Bipolar Digital Mamory 
Bipolar Digital Logic 

M06 (Technology) 
^J«G 
PM06 
CM06 

M06 (Function) 
M S Monory 
MOS Micro Devices 
MOS Uogic 

Linear 

Totol Discrete 

Transistor 
Snail Signal Transistor 
Pc*«r Transistor 

Diode 
Snial 1 Signal Diode 
Power Diode 
Zener Diode 

T>tyriator 

Other Discrete 

Totol Optoelectronic 
LED Lonps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

1.729 
423 

1 (306 

4.416 

4.416 
2.051 
1.068 
1.297 

1.019 

1.296 

598 
290 
308 

502 
103 
304 
95 
134 

62 

319 
57 
65 
86 
111 

2.901 
577 

2.324 

6.891 

6.891 
3.201 
1.764 
1.926 

1,403 

1.803 

764 
430 
334 

732 
152 
427 
153 

213 

94 

445 
109 
81 
126 
129 

2.145 
392 

1.753 

5.358 

5.358 
2)399 
1.334 
1.625 

1.188 

1.626 

698 
373 
325 

673 
147 
397 
129 

172 

83 

402 
102 
87 
117 
96 

2.510 
414 

2.096 

7.032 

7.032 
3.278 
1.741 
2.013. 

1.238 

1.688 

745 
370 
375 

682 
143 
404 
135 

177 

84 

442 
112 
97 
125 
108 

3,234 
507 

2,727 

9,846 

9,846 
4,750 
2,436 

\ 2,660 
1,529 

2,196 

1,000 
478 
522 

872 
189 
521 
162 

209 

115 

556 
136 
103 
147 
170 

3.971 
575 

3)396 

12.754 

12,754 
6,316 
3,168 
3,270 

1,805 

2.489 

1.142 
541 
601 

971 
226 
548 
197 

234 

142 

639 
150 
114 
172 
203 

3)960 
537 

3.423 

13.006 

13.006 
5,793 
3,616 
3.S97 

1.826 

2.481 

1,202 
582 
620 

929 
205 
528 
196 

201 

149 

668 
150 
111 
188 
219 

4.412 
588 

3.824 

16.231 

16.231 
7.093 
4.635 
4.503 

2.012 

2,710 

1.342 
672 
670 

989 
224 
574 
191 

192 

187 

763 
176 
121 
216 
250 

7.2 
0.3 
8.7 

15.3 

15.3 
14.2 
17.5 
15.2 

6.2 

7.0 

9.8 
7.7 
12.3 

5.1 
6.7 
5.1 
3.8 

( 1.7) 

12.1 

9.4 
8.3 
6.9 
9.4 
11.7 

Sourc 



TABLE 5 

lo HISTORICAL JAPAUSC SMICCWUCTOR OONSIM>TION 
(Mill ions of Dollars) 

1975 through 1984 
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(A 

a 
c 
o 
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0) 
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n 
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<D 
f t 
CD 

Total Semiconductor 

Total [ntsgroted Circuit 

Bipolar Digital (Technology) 
TTL 
OTL 
ECL 
Other Bipolor Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

M3S (Technology) 
MC6 
RaOS 
CM06 

HCSlfFunctloo) 
MD6 Memory 
bCG Micro DavidlMi 
MQ6 Logic 

Linear 

Tt̂ tol Dlacr«t« 

Transistor 
Snail Signal Transistor 
Powr Ironsistor 

Dio(te 
Snail Signal Diode 
Power Diode 
Zener Diode 

ThyrIstor 

Other Discrete 

Total Optoelectronic 
LED Ltnps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

1975 1976 

1,080 1,632 

545 787 

140 174 

140 

216 

1977 1978 1979 1980 1981 

1,723 2.448 2,768 3,383 4,295 

864 1,399 1,738 2,201 2,793 

190 259 304 345 438 

174 

«306 

1982 

4,082 

2,855 

498 

1983 

5,566 

3,952 

624 

1984 

8,355 

6.161 

936 

C 
(7 

190 

314 

259 

588 762 991 1.174 1,263 1,920 3,263 

304 
52 
252 

345 
57 
288 

438 
77 
361 

498 
87 
411 

624 
59 
565 

936 
99 
837 

216 

189 

510 

296 
180 
116 

159 
67 
75 
17 

32 

23 

25 
4 
11 
2 
8 

306 

307 

801 

459 
305 
154 

251 
81 
148 
22 

52 

39 

44 
8 
24 
4 
8 

314 

360 

792 

431 
275 
156 

259 
77 
159 
23 

57 

45 

67 
7 
36 
6 
18 

588 

552 

946 

483 
299 
184 

t}4o 

96 
222 
30 
63 

52 

103 
16 
47 
10 
30 

762 
256 
213 
293 

672 

889 

440 
268 
172 

322 
86 
204 
32 

72 

55 

141 
21 
63 
13 
44 

991 
423 
269 
299 

865 

986 

488 
290 
198 

367 
110 
217 
40 
74 

57 

196 
32 
89 
17 
58 

1.174 
491 
404 
279 

1,181 

1,237 

656 
391 
265 

455 
177 
234 
44 
62 

64 

265 
58 
111 
19 
77 

1,263 
534 
446 
283 

1,094 

970 

503 
252 
251 

361 
ISO 
180 
31 
48 

58 

257 
71 
99 
22 
65 

1,920 
865 
594 
461 

1,408 

1,232 

674 
334 

443 
180 
226 
37 
50 

65 

382 
107 
147 
34 
94 

3,263 
1,639 
822 
802 

1,962 

1.671 

9v9 
405 
504 

603 
242 
311 
50 
69 

90 

523 
114 
192 
48 
169 

Source: DATAQ 
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• 

en 
M 
(0 
V 
n 
O 
a 
c 
o 
f t 
to 
I 

(0 

n 
0) 

vo 
00 
UI 

D 
t» 
(t 
0) 
>Q 
C 
(D 
0) 
f t 

D 
O 
O 
M 
•o 
o 
fu 
rr 
(D 

a 
U 
c 
3 
(ft 

(D 

a 

(*) 

TABLE 6 

JAPANESE SOnOCWUCTGR OGNSUyFTION FCRECAST 
(Millions of Dollars) 

1983 through 1990, plua 1995 

Totol SemicondLBtor 

Total Integratsd Circuit 

Bipolar Digital (Technology) 

DTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolor Digital Memory 
Bipolar Digital Logic 

1983 

5.566 

3,952 

624 

1984 

8.355 

6,161 

936 

1985 

8,089 

5,859 

824 

1986 

9,485 

7,138 

975 

1987 

12.203 

9.724 

1.271 

1988 

15,323 

12.578 

1,582 

1989 

15,830 

13,052 

1.623 

1990 

19.146 

16,073 

1.872 

CAGX 
(84-90) 

14.8 

17.3 

12.2 

624 936 
59 99 
565 837 

824 975 
96 100 
728 875 

1.271 
132 

1.139 

1.582 
158 

1.424 

1.623 
152 

1.471 

1.872 
174 

1.^8 

12.2 
9.9 
12.5 

W 6 (Technology) 
MCS 
fUS 
CMOS 

bOS (Function) 
M06 Memory 
M36 Micro Device* 
M06 Logic 

Lineor 

Total Discrete 

Troneistor 
Small Signal Trarwittor 
Power Tranaietor 

Diode 
3nal1 Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonpa 
LED Dispioye 
Optical Couplers 
Other Optoelectronlcf 

1,920 

1.920 
865 
594 
461 

1.408 

1,232 

674 
334 
340 

443 
180 
226 
37 
50 

65 

382 
107 
147 
34 
94 

3.263 

3.263 
1.639 
822 
802 

1.962 

1.671 

909 
405 
504 

603 
242 
311 
SO 
69 

90 

523 
114 
192 
48 
169 

3.081 

3.081 
1.464 
854 
763 

1,954 

1,679 

951 
421 
530 

573 
201 
322 
50 
64 

91 

551 
115 
195 
47 
194 

4.040 

4.040 
1.995 
1.100 
945 

2.123 V 

1.750 

915 I 
421 
494 
656 
228 
370 
58 
73 

106 

. 597 
- 120 

2So 
54 
218 

5.841 

5.841 
2.981 
1.622 
1.238 

2.612 

1.807 

OfiA 900 
430 
536 

, 655 
1 224 
373 
58 
74 

112 

672 
128 
247 
67 
230 

7.919 

7.919 
4.198 
2,186 
1,535 

3.069 

1.972 

1.070 
454 
616 

694 
240 
387 
67 
81 

127 

781 
142 
» 1 
79 
279 

8.307 

8.307 
3.965 
2.593 
1.749 

3.122 

1.965 

1.101 
468 
633 

662 
220 
376 
66 
72 

130 

813 
143 
280 
87 
303 

10.735 

10.735 
4.992 
3.520 
2.223 

3.466 

2.158 

1.214 
521 
693 

721 
246 
411 
64 
71 

152 

915 
169 
312 
100 
334 

22.0 

22.0 
20.4 
27.4 
18.5 

9.9 

4.4 

4.9 
4.3 
5.5 

3.0 
0.3 
4.8 
4.2 

0.5 

9.1 

9.8 
6.8 
8.4 
13.0 
12.0 

^' 
-. L 

> 
\^ 

'J 
Sourc 



TABLE 7 

HISTORICAL JAPANESE SEMICCHXrTCR OONSUyPTIGN 
(Billions of Yen) 
1975 through 1984 

\D 
00 

v\ 

a 
to 
rt 
(u 

•g 
0) 
ft 

3 
n 
o 
n 
•O 
O 
n 
Di 
f t 
(D 

a 
c 
3 
A 

a 

CO 
H 
0 1 

•O 

n 

a 
c o 
ft 
CO 
g> 
M 
?«• 
(D 
f t 
0) 

-

Total Semiconductor 

Totol Integroted Circuit 

Bipolar Digitol (Technology) 
TTL 
DTL 
EEL 
Other Bipolar Digitol 

1975 

320.8 

161.9 

41.6 

1976 

483.1 

233.0 

51.5 

1977 

463.5 

232.4 

51.1 

1978 

514.1 

293.8 

54.4 

1979 

606.2 

380.6 

66.6 

1980 

767.9 

499.6 

78.3 

1981 1982 1983 

949.2 1.012.3 1,308.0 1,98 

617.3 708.0 928.7 1.46 

96.8 123.5 146.6 22 

Other Bipolar Digitol 

Bipoior Digital (Function) 
Bipolar Digitol Memory 
Bipolar Digital Logic 

MOS (Technology) 
MuOS 

ncs 
CM3G 

iWS (Function) 
bOS Manory 
yiCS MicroprocASMT 
M06 Logic 

Linear 

Total Discrete 

Transistor 
Snail Signal Troraiistor 
Power Tronsistor 

Diode 
Snail Signol Dlodtt 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lamps 
LED Displays 
Opticol Couplers 
Other Optoelectronics 

41.6 

64.2 

64.2 

56.1 

151.5 

87.9 
53.5 
34.5 

47.2 
19.9 
22.3 
5.0 

9.5 

6.8 

7.4 
1.2 
3.3 
0.6 

. 2.4 

51.5 

90.6 

90.6 

90.9 

237.1 

135.9 
90.3 
45.6 

74.3 
24.0 
43.8 
6.5 

15.4 

11.5 

13.0 
2.4 
7.1 
1.2 
2.4 

51.1 

64.5 

84.5 

96.8 

213.0 

115.9 
74.0 
42.0 

69.7 
20.7 
42.8 
6.2 

15.3 

12.1 

18.0 
1.9 
9.7 
1.6 
4.8 

54.4 

123.5 

123.5 

115.9 

198.7 

101.4 
62.8 
38.6 

73.1 
20.2 
46.6 
6.3 

13.2 

10.9 

21.6 
3.4 
9.9 
2.1 
6.3 

66.6 
11.4 
55.2 

166.9 

166.9 
56.1 
46.6 
64.2 

147.2 

194.7 

96.4 
58.7 
37.7 

70.5 
18.8 
44.7 

7.0 

15.8 

12.0 

30.9 
4.6 

13.8 
2.8 
9.6 

78.3 
12.9 
65.4 

225.0 

225.0 
96.0 
61.1 
67.9 

196.4 

223.8 

110.8 
65.8 
44.9 

83.3 
25.0 
49.3 
9.1 

16.8 

12.9 

44.5 
7.3 

20.2 
3.9 

13.2 

96.8 
17.0 
79.8 

259.5 

2S9.5 
108.5 
89.3 
61.7 

261.0 

273.4 

145.0 
86.4 
58.6 

100.6 
39.1 
51.7 
9.7 

13.7 

14.1 

58.6 
12.8 
24.5 

4.2 
17.0 

123.5 
21.6 

101.9 

313.2 

313.2 
132.4 
110.6 
70.2 

271.3 

240.6 

124.7 
62.5 
62.2 

89.5 
37.2 
44.6 
7.7 

11.9 

14.4 

63.7 
17.6 
24.6 
5.5 

16.1 

146.6 
13.9 

132.8 

451.2 

451.2 
203.3 
139.6 
108.3 

330.9 

289.5 

158.4 
78.5 
79.9 

104.1 
42.3 
53.1 
8.7 

11.8 

15.3 

89.8 
25.1 
34.5 
8.0 

22.1 

22 
2 

19 

7 

7 
38 
19 
19 

46 

3 

2 
9 

1 

1 

1 

Exchonge Rate (YerytSt) 297.0 296.0 269.0 210.0 219.0 227.0 221.0 248.0 235.0 2 

Source: 

• 



to 
H 
CO 

•o 
r̂  
O 
a 
c 
n 
rr 
to 
I 
0) 
M 
TT 
n> 
ft 
0) 

u> 
00 
Ul 

O 
01 
rr 
(i> 
iQ 

c 
(D 
U 
rt 
M 
O 
O 
n 
•O 
O 
n 
0) 
ft 
A 
0> 
C| 

c 
3 
(D 

(D 

Ul 

Total Semiconductor 

Total Integrated Circuit 

Bipolor Dig!to! (Technology) 
TTL 
DTL 
ECU 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital l̂ 4eniory 
Bipolar Digital Logic 

hCS (Technology) 

wcs 
PMOG 
CMOS 

VCS (Function) 
MOG Memory 
M06 Microprocessor 
M06 Logic 

Linear 

Total Discrete 

Transistor 
Snol I Signal Trmsittdr 

* Power Transistor 

Diode 
Snail Signal Dloda 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

Exchange Rate (Yefv'tlS$) 

r«L£ a 

JAPANESE SEMICOrOlJCTOR CONBMPTiai FORECAST 
(6i11iona of Yen) 

1983 through 1990, plus 1995 

1983 1984 1985 1986 1987 1988 1989 

1,308.0 1,980.1 1,917.1 2,247.9 2.892.1 3.631.6 3.751.7 

928.7 1.460.2 1.388.6 1,691.7 2.304.6 2,979.1 3,093.3 

146.6 221.8 195.3 231.1 301.2 374.9 384.7 

1990 
GAG% 
(84-90 

4,537.6 14.8 

3,809.3 17.3 

443.7 12.2 

146.6 
13.9 

132.8 
451.2 

451.2 
203.3 
139.6 
108.3 

330.9 

289.5 

158.4 
78.5 
79.9 

104.1 
42.3 
53.1 
8.7 

11.8 

15.3 

89.8 
25.1 
34.5 
8.0 

22.1 

221.8 
23.5 

198.4 
773.3 

773.3 
388.4 
194.8 
190.1 

465.0 

396.0 

215.4 
96.0 

119.4 
142.9 
57.4 
73.7 
11.9 

16.4 

21.3 

124.0 
27.0 
46.5 
11.4 
40.1 

195.3 
22.8 

172.5 
730.2 

730.2 
347.0 
202.4 
180.8 

463.1 

397.9 

225.4 
99.8 

125.6 
135.8 
47.6 
76.3 
11.9 

15.2 

21.6 

130.6 
27.3 
46.2 
11.1 
46.0 

231.1 
23.7 

207.4 
957.5 

957.5 
472.8 
260.7 
224.0 

503.2 

414.8 

216.9 
99.8 

117.1 
155.5 
54.0 
87.7 
13.7 

17.3 

25.1 

141.5 
2BA 
48.6 
12.8 
51.7 

301.2 
31.3 

269.9 
1.384.3 

1.384.3 
706.5 
384.4 
293.4 

619.0 

428.3 

228.9 
101.9 
127.0 

155.2 
53.1 
88.4 
13.7 

17.5 

26.5 

159.3 
30.3 
58.5 
15.9 
54.5 

374.9 
37.4 

337.5 
1.876.8 

1.876.8 
994.9 
518.1 
363.8 

727.4 

467.4 

253.6 
107.6 
146.0 

164.5 
56.9 
91.7 
15.9 

19.2 

30.1 

185.1 
33.7 
66.6 
18.7 
66.1 

384.7 
36.0 

348.6 
1,968.8 

1.968.8 
939.7 
614.5 
414.5 

739.9 

465.7 

260.9 
110.9 
150.0 

156.9 
52.1 
89.1 
15.6 

17.1 

30.8 

192.7 
33.9 
66.4 
28.6 
71.8 

443.7 
41.2 

402.4 
2.544.2 

2,544.2 
1,183.1 

834.2 
526.9 
821.4 

. 511.4 

287.7 
123.5 
164.2 

170.9 
58.3 
97.4 
15.2 

16.8 

36.0 

216.9 
40.1 
73.9 
23,7 
79.2 

12.2 
9.9 

12.5 
22.0 

22.0 
20.4 
27.4 
18.5 

9.9 

4.4 

4.9 
4.3 
5.5 

3.0 
0.3 
4.8 
4.2 

0.5 

9.1 

9.8 
6.8 
8.4 

13.8 
12.0 

235.0 237.0 237.0 237.0 237.0 237.0 237.0 237.0 



T«LE9 

HISTORICAL WESTERN EUROPE^ SEMIOOMXCTOR OONSLMTION 
(Mill ions of Dollars) 

1975 through 1984 

\o 
00 
ui 

D 
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c 
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to 
rr 
9 
O 
O 
•O 
O 

01 
rr 
(D 
a 
Cj 

c 
3 
(D 

0) 
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a 
c 
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D) 
I 
3 
0) 
n 
?T 
n> 
f t 
Dl 

Total Semiconductor 

Total Intsgrattfd Circuit 

Bipolar Digital (Technology) 
TTL 
DTL 
ECL 
Other Blpotor Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

M3S (Technology) 

PMCe 
ChOS 

MDS (Function) 
hC6 Memory 
M06 Micro Devices 
MOS Logic 

Linear 

Total Discrete 

Tronsistor 
Smoll Signal Transistor 
Power Tran#(stor 

Diode 
SmalI Signal Diode 
Powwr Diode 
Zener Diode 

Thyristor 

Other Discrete 

Totol Optoelectronic 
LED Lonps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

1975 1976 1977 1978 1979 1980 1981 1982 

1.333 1.594 1.886 2.339 3.018 3.686 3.041 3,167 

561 676 904 1.238 1.747 2.333 1.892 1.988 

189 186 228 291 390 510 454 434 

1963 

3.370 

2.323 

483 

1984 

4.805 

3.634 

724 

C 
(7 

169 

158 

158 

214 

728 

351 
243 
108 

282 
72 
173 
37 

82 

13 

44 
10 
17 
5 
12 

186 

226 

226 

264 

851 

400 
248 
152 

318 
117 
163 
38 
99 

34 

67 
23 
22 
5 
17 

228 

352 

352 

324 

914 

424 
244 
180 

352 
143 
176 
33 
105 

33 

68 
27 
26 
6 
9 

291 

535 

535 

412 

1,004 

463 
265 
198 

402 
182 
184 
36 
110 

29 

97 
35 
41 
10 
11 

39w 
85 
305 

781 

781 
367 
125 
289 

576 

1,138 

511 
286 
225 

460 
228 
194 
38 
118 

49 

133 
42 
54 
19 
18 

510 
116 
394 

1.139 

1,139 
543 
189 
407 

684 

1,192 

511 
275 
236 

503 
225 
231 
47 
133 

45 

161 
41 
58 
27 
35 

454 
103 
351 

882 

882 
426 
149 
307 

556 

995 

463 
251 
212 

384 
157 
192 
35 
103 

45 

154 
41 
57 
27 
29 

434 
100 
334 

948 

948 
469 
168 
311 

ISOC OoD 

1.011 

468 
247 
221 

391 
154 
202 
35 

105 

47 

168 
44 
65 
28 
31 

483 
107 
376 

1,227 

1.227 
581 
239 
407 

613 

866 

406 
210 
198 

327 
125 
174 
28 
91 

40 

181 
45 
66 
32 
38 

724 
149 
575 

2,092 

2,092 
995 
465 
632 

816 

963 

450 
223 
227 

358 
132 
193 
33 
103 

52 

206 
55 
70 
40 
43 

( 

Source: DATA 
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TABL£ IB 

WESTERN GUncPEW SEMtCOCUCTOR OCNSiPTION POREICAST 
(Mill ions of Dollars) 

19B3 throu^ 1990, plus 1995 

Total Smiconductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

1983 

3.370 

2.323 

483 

1984 

4.805 

3,634 

724 

1985 '̂  

4,900 

3,676 

716 

1986 

5.685 

4.379 

829 

P 
1' 

1987 

7.149 

5.801 

1.031 

1988 

8,887 

7.414 

1.270 

1989 

9.178 

7.755 

1.285 

1990 

10.940 

9.475 

1.451 

OCX 
(84-W) 

14.7 

17.3 

12.3 

463 
107 
376 

724 
149 
575 

716 
163 
553 

829 
189 
640 

1.031 
212 
819 

1.270 
246 

1.024 

1.285 
231 

1.054 

1.451 
259 

1.192 

12.3 
9.7 
12.9 

ICG (Technology) 
MC5 
nxjB 
CMDG 

M S (Function) 
UCS Memory 
M06 Micro DevlM* 
MDG Logic 

Lineor 

total Discrete 

Tranaiator 
Sknal 1 Signal Transistor 
Power Tronsistor 

Diode 
9nall Signol Diode 
Power Diode 
Zener Dioda 

Ttiyristor 

Other Discrete 

total Optoelectronic 
LED LoAps 
LED Displays 
Opt icat Couplers 
Other Optoelectronics 

1.227 

1.227 
581 
239 
407 

613 

866 

408 
210 
198 

327 
125 
174 
28 
91 

40 

181 
45 
66 
32 
38 

2.092 

2.092 
995 
465 
632 

818 

963 . 

450 
223 
227 

358 
132 
193 
33 
103 

52 

208 
55 
70 
40 
43 

2.038 

2.038 
822 
534 
682 

922 

996 

467 
222 
245 

369 
132 
203 
34 
107 

53 

228 
53 
76 
49 
50 

2.502 

2,502 
1.003 
661 
838 

1.046 

1.056 

489 
224 
265 

Xftft 

134 
226 
36 

113 

58 

250 
54 
80 
58 
58 

3.502 

3.502 
1,404 
958 

1.140 
1,268 

1.077 

499 
227 
272 

404 
135 
232 
37 
115 

59 

271 ' 
56 
76 
71 
68 

4.646 

4.648 
1.909 
1.303 
1,436 

1,496 

1.163 

539 
239 
300 

437 
139 
257 
41 
124 

63 

310 
61 
84 
84 
81 

4.944 

4,944 
1,795 
1,512 
1,637 

1,526 

1,106 

515 
213 
302 

412 
125 
246 
39 
117 

61 

318 
60 
82 
90 
86 

6,315 

6,315 
2.226 
2.026 
2.063 

1,709 

1,105 

519 
212 
307 

408 
117 
250 
41 
120 

58 

360 
70 
90 
103 
97 

20.2 

20.2 
14.4 
27.8 
21.8 

13.1 

2.3 

2.4 

2.2 

'1:? 
3.7 
2.6 

1.8 

9.6 
4.1 
4.3 
17.1 
14.5 

-o Sour 



TABLE 11 

HISTORICAL USST OF WCRLD SMICCKXCfCR OGTaiuPTION 
(Milliona of Dollars) 

1975 througti 1984 

vo 
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Total Seniconductor 

Total Integrot«d Circuit 

Bipolar Digital (Technology) 
ni 
DTL 
KL 
Other Bipolar Digital 

Sipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

MD6 (Technology) * 

1975 

225 

90 

30 

30 

44 

1976 

333 

134 

35 

35 

w 

1977 

483 

184 

39 

39 

88 

1978 

660 

258 

45 

45 

lie 

1979 

790 

364 

79 

79 
2 

77 

100 

1980 

996 

450 

106 

108 
3 

105 

143 

1981 

963 

494 

106 

106 
3 

103 

171 

1982 

1.042 

585 

113 

113 
4 

109 

248 

1983 

1,461 

929 

162 

162 
4 

158 

450 

1984 

2.073 

1.363 

239 

239 
6 

233 

721 
MJOS 
PICS 
CMOS 

MC6 (Function) 
MQS Mmory 
MG6 Micro Device 
MC6 Logic 

Linear 

total Discrete 

Transistor 
Snail Signal TronitstOF 
Pender Tronaistor 

Diode 
Small Signal Diodt < 
Power Diode 
Zener Diode 

Thyristor 

Other Diacrete 

Total Optoelectronic 
LED Lonpa 
LED Displays 
Optical Couplers 
Other Optoelectronic 

44 

16 

117 

62 
27 
35 

36 
16 
18 
2 

9 

10 

18 
4 
9 
1 
4 

67 

32 

171 

92 
44 
48 

62 
18 
32 
12 

8 

9 

28 
7 
12 
3 
6 

88 

57 

257 

119 
53 
66 

95 
27 
54 
14 

23 

20 

42 
15 
15 
3 
9 

110 

103 

346 

164 
77 
87 

124 
37 
66 
21 

36 

22 

56 
18 
18 
8 
12 

100 
25 
17 
58 

185 

334 

200 
83 
117 

78 
47 
26 
5 

36 

20 

92 
28 
42 
6 
16 

143 
34 
27 
82 

199 

416 

270 
109 
161 

88 
51 
32 
5 

35 

23 

130 
43 
58 
8 
21 

171 
51 
43 
77 

217 

355 

210 
113 
97 

94 
28 
57 
9 

37 

14 

114 
39 
46 
6 
23 

248 
106 
63 
79 

224 

345 

209 
150 
59 

63 
12 
38 
1,3 

33 

40 

112 
33 
48 
8 
23 

450 
194 
112 
144 

317 

402 

234 
168 
66 

68 
9 
45 
15 

37 

62 

130 
36 
55 
10 
29 

721 
328 
166 
227 

403 

536 

338 
239 
99 

101 
13 
62 
26 

48 

49 

174 
42 
75 
16 
41 

Source: M T 
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TABLE 13 

HISTORICAL WGRUMIDE; AVERAGE SaLING PRICES 
(Doltors) 

1975 throuQh 1984 

vo 
00 
ui 

a 
01 
ri
ot 
tQ 
c 
a 
m 
f t 

3 
O 
o 
n 
•O 
O 
n 
01 
(t a a 
c 
3 
(D 

(D 

a 

CO 
M 
CO 

• d 
n 
O a c n 
f t 
(0 
I 
3 
01 
M 
(D 
f t 
0) 

Total Semiconductor 

Total Intogroted Circuit 

BIpolor Digltol (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

1975 

0.30 

1.00 

0.60 

1976 

0.29 

1.00 

0.61 

1977 

0.28 

1.02 

0.66 

1978 

0.29 

1.02 

0.63 

1979 

0.29 

0.97 

0.57 

1980 

0.32 

1.07 

0.70 

1981 

0.31 

1.03 

0.70 

1982 

0.33 

1.02 

0.62 

1983 

0.33 

1.05 

0.65 

1984 

0.36 

1.11 

0.65 

( 

Bipolar Digital (Function) 0.60 0.61 0.66 
Bipolar Digital Mgmory 
Bipolar Digital Logic 

MDS (Technology) 2.75 2.39 2.06 
tWS 4.43 4.71 4.46 
PMQ6 4.01 4.18 3.01 
CMK 0.78 0.73 0.76 

MDS (Furwtlon) 2.75 2.39 2.06 
M06 Mamory 
MQG Micro D e v i ^ 
IkiOS Logic 

Linear 0.90 0.85 0.83 

tetol Discrete 0.16 0.15 0.14 

Tronsistor 0.22 0.19 0.19 
Small Signal TranslMt«r 0.15 0.13 0.12 
Power Transistor 0.68 0.73 0.78 

Diode 0.10 0.09 0.08 
Snot I Signal Diodt 9.95 0.05 0.04 
Power Diode 0.15 0.14 0.14 
Zener Diode 0.17 0.15 0.15 

Ttiyriator 0.83 0.89 0.92 
Other Discrete 1.01 0.88 0.72 

i^tol Optoelectronic 0.86 0.67 0.45 
LH) Lonps 
LED Disploys 
Optical Couplers 
Other Optoelectronics: 

0.63 0.57 0.70 0.70 0.62 0.65 0.65 

1.91 
4.46 
1.92 
0.64 

1.91 

0.84 

0.13 

0.18 
0.11 
0.73 

0.08 
0.04 
0.13 
0.18 

0.91 

0.63 

0.47 

1.93 
3.66 
1.80 
0.77 

1.93 
5.10 
3.96 
0.e» 

0.78 

0.12 

0.17 
0.10 
0.70 

0.07 
0.04 
0.12 
0.11 

0.89 

0.33 

0.51 
0.18 
1.40 
0.79 
0.72 

1.81 
3.08 
1.75 
0.79 

1.81 
4.95 
3.61 
0.85 

0.83 

0.12 

0.16 
0.09 
0.68 

0.07 
0.04 
0.11 
0.14 

0.44 
0.13 
1.45 
0.83 
0.90 

1.67 
3.06 
1.70 
0.74 

1.67 
3.22 
3.40 
0.86 

0.81 

0.11 

0.15 
0.09 
0.56 

0.07 
0.04 
0.10 
0.14 

0.98 1.09 

0.26 0.26 

0.39 
0.12 
1.50 
0.77 
1.07 

1.71 
2.91 
1.70 
0.79 

1.71 
3.09 
3.34 
0.80 

0.79 

0.11 

0.13 
0.08 
0.54 

0.07 
0.04 
0.09 
0.13 

0.95 

0.23 

0.38 
0.12 
1.30 
0.70 
1.11 

1.72 
3.15 
1.75 
0.81 

1.72 
3.25 
3.40 
0.79 

0.76 

0.12 
0.07 
0.49 

0.06 
0.03 
0.09 
0.12 

0.92 

0.23 

0.36 
0.12 
1.37 
0.66 
1.07 

0.10 
0.06 
0.41 

Source: DATA 
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Total Semiconductor 

Total Integrated Circuit 

Bipolor Digital (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Furtction) 
Bipolar Digital Meniory 
Bipolar Digital Logic 

kOG (TechrKtIogy) 
f̂cos 
FWB 
cues 

MOS (Function) 
kOS Men»ry 
MDS Micro Devices 
bCS Logic 

Lineor 

Totol Discrete 

Transistor 
Snail Signal Tronaistor 
Power Transistor 

Diode 
SnalI Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Totdl Optoelectronic 
LED Lonps 
LED Disptoys 
Optical Couplers 
Other QptoeIectronties 

1.72 
3.15 
1.75 
e.81 

1.72 
3.25 
3.40 
0.79 

0.76 

0.09 

0.12 
0.07 
0.49 

0.06 
0.03 
0.09 
0.12 

0.36 
0.12 
1.37 
0.66 
1.07 

TABLE 14 

WGRLDWIDE AVERAGE SELLING PRICES FORECAST 
(Dollars) 

1983 through 1990, plus 1995 

1983 

0.33 

1.05 

0.65 

1984 

0.36 

1.11 

0.65 

1985 

0.28 

1.06 

0.65 

1986 

0.31 

1.13 

0.66 

1987 

0.35 

1.21 

0.70 

1988 

0.36 

1.31 

8.75 

1969 

0.37 

1.28 

0.76 

0.65 0.65 

1.96 
3.68 
1.75 
0.95 

1.96 
3.75 
4.35 
0.85 

0.75 

0.09 

0.10 
0.06 
0.41 

0.06 
0.03 
0.11 
0.11 

0.92 0.68 

0.23 0.20 

0.34 
0.11 
1.35 
0.62 
1.01 

0.65 0.66 0.70 0.75 0.76 

1.80 
3.20 
1.75 
0.94 

1.80 
2.74 
3.56 
0.92 

0.09 
0.05 
0.39 

0.05 
0.02 
0.09 
0.11 

0.34 
0.11 
1.34 
0.62 
1.01 

1.92 
3.20 
1.75 
1.18 

1.92 
2.92 
3.29 
0.99 

0.09 
0.05 
0.39 

0.05 
0.02 
0.09 
0.11 

0.68 0.68 

0.33 
0.10 
1.30 
0.62 
1.00 

2.03 
3.21 
1.76 
1.40 

2.03 
3.03 
3.11 
1.05 

0.73 0.72 0.72 

0.07 0.07 0.07 

0.09 
0.06 
0.38 

0.04 
0.02 
0.08 
0.10 

0.67 

0.20 0.19 0.19 

0.33 
0.10 
1.30 
0.62 
1.00 

17 
21 
76 
69 

17 
19 
94 
14 

0.74 

0.07 

0.07 
0.04 
0.36 

0.04 
0.02 
0.08 
0.10 

0.67 

0.18 

0.32 
0.09 
1.29 
0.61 
0.99 

2.00 
3.22 
1.76 
1.60 

2.00 
2.65 
2.78 
1.17 

0.75 

0.07 

0.07 
0.04 
0.36 

0.05 
0.02 
0.08 
0.10 

0.67 

0.18 

0.32 
0.09 
1.29 
0.61 
0.99 

CA6X 
1990 (84-90) 

0.41 2.1 

1.36 3.4 

0.80 3.5 

0.80 

2.06 
3.22 
1.76 
1.76 

0.31 
0.09 
1.28 
0.61 
0.99 

3.5 

0.8 
2.2) 
0.1 
10.9 

2.06 0.8 
2.85 ( 4.5) 
2.58 ( 8.3) 
1.23 6.4 

0.75 

0.07 ( 4.9) 

5.2 
6.5 
3.1 

0.07 
0.04 
0.34 

0.05 
0.02 
0.08 
0.10 

0.66 ( 0.5) 

0.17 ( 2.7) 

1.3 
3.3 
0.9 
0.3 
0.3 

4.9 
6.5 
5.2 
1.6 

to 
So 
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M 
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c o 
f t 
(0 
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3 
0> 
n 
?r 
(D 
fT 
0) 

Total Semiconductor 

Total [ntegroted Circuit 

Bipolar Digital {Technology) 
TTL 
DTL 
BCL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolor Digitol Memory 
Bipolor Digitol Logic 

MOG (Technology) 
NC6 
ncs 
C M S 

M06 (Function) 
MOS Memory 
MOS Micro Devices 
MC6 Logic 

Linear 

Totol Discrete 

Transistor 
Snail Signal Transistor 
Power Tronslstor 

Diode 
9nall Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

TABL£ IS 

HISTGRICAL VKRLDWIDE SailCCMXJCTCR OGN5LI«>TI0N 
(Millions of Unita) 
1975 through 1984 

1984 1975 1976 1977 1978 1979 1980 1981 1982 1983 

14.872 20,694 24.908 30.839 37,272 43,573 46,849 45,962 57,655 79,963 

2,155 2,964 3,558 5.024 7,092 8,727 9,478 10,489 13.680 20.102 

1,137 1,418 1.506 2.002 2.937 3,391 3.339 3.890 4.612 7.385 

1.137 1.418 1.506 2.002 2,937 3,301 3.339 3.690 4.612 7.385 

304 
30 
152 
122 
304 

714 

12.466 

4.810 
4.193 
616 

7.349 
4.140 
2.627 
582 
220 

87 

250 

518 
80 
157 
281 
518 

147 
204 
418 

1.221 
305 
299 
617 

769 1.221 

1,734 
597 
276 
861 

1,734 
329 
137 

1,269 

2.599 
1,041 
287 

1,270 
2,599 
451 
239 

I iSOS 

2.896 
1,042 
265 

1.588 
2.896 
644 
319 

1.933 

3.297 
1.341 
221 

1.735 
3,297 
874 
395 

2.029 

4.651 
1.729 
206 

2.716 

6.603 
2»^6 
213 

3.994 
4.651 6.603 
1.136 1.643 
592 740 

2.923 4.220 
1.027 1.283 1.801 2.422 2.737 3.243 3.301 4.417 6.115 

17,308 20.679 24.917 29.068 33,288 35.326 33,314 41,191 55.893 

6.940 7.513 
6.192 6.667 
748 846 

9.956 
5.620 
3.543 
793 
272 

140 

422 

12.643 
7.775 
4.021 
847 
326 

197 

671 

9.113 
8,109 
1,004 

15,189 
9,250 
5.100 
839 
373 

243 

10,060 11,750 13,826 
8,910 10,422 12,178 
1,150 1,328 1,648 
18,040 20,360 20,431 
10.925 11.950 11.350 
5.733 7.145 7.710 
1.382 1.264 1.371 

13.464 16.176 24.456 
11.913 14.314 21.617 
1.552 1.861 2.839 

18.683 23.681 29.376 
9.825 13.900 17.967 
7,389 8.322 9.027 
1.469 1.458 2.382 

410 

558 

.111 
661 
167 
101 
182 

409 

769 

1,557 
1,046 
185 
120 
206 

327 

742 

2,045 
1,500 
190 
158 
196 

332 

835 

2,159 
1.558 
220 
184 
196 

339 637 

996 1,425 

2,784 
2,042 
243 
245 
254 

3*968 
2,909 
310 
371 
378 

Source: IM 
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Total Semiconductor 

Totol Intograted Circuit 

Bipolar Digital (Technology) 

OTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Mmory 
Bipolar Digltol Logic 

UDS (Tecttnoiogy) 

PM06 
CMOS 

MK (Function) 
IbCS Memory 
MD6 Micro Devices 
yes Logic 

Linear 

Total Discrete 

Transistor 
Snail Signal Transistor 
Power Transistor 

Diode 
Snail Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonpe 
LED Displays 
Optical Couplers 
Other Optoelectronics 

TABLE 16 

VORLIWIDE SEMICCNXCTCR COTaAPTION FORECAST 
(lulillions of Units) 

1983 through 1990. plus 1995 

19a5 1984 

57.655 79.963 

13.680 20.102 

4.612 7.385 

4.612 7,385 

4.651 6.603 
1.729 2.396 

206 213 
2.716 3.994 
4.651 6.603 
1.136 1,643 

592 740 
2,923 4,220 
4,417 6,115 

41,191 55,893 

16,176 24,456 
14,314 21,617 
1,861 2,839 

23,681 
13,900 
8,322 
1,458 

339 

29,376 
17,967 
9,027 
2,382 

637 

996 1.425 

1985 1986 1987 1988 1989 

89.759 96.364 113,427 136,056 135,765 149,404 

18,201 21,080 26.634 31.491 33.079 38.032 

5.^5 6.871 8.330 9.605 9.564 10.244 

CAG% 
1990 (84-M) 

11.0 

11.2 

5.6 

5,955 6,871 8,330 9,605 9,564 10,244 5.6 

6.153 
2.281 

145 
3.727 
6,153 
1.800 
804 

3,549 

7,474 
2.699 
115 

4.660 
7.474 
2.263 
1.122 
4.089 

10,020 
3.461 

115 
6.444 

10.020 
3.183 
1.710 
5,127 

12,374 
3.934 

107 
8.333 

12.374 
4,112 
2,406 
5,855 

13,945 
3,420 

64 
10.461 

17,165 
3,516 

60 
13.589 

17.3 
6.6 

( 19.0) 
22.6 

6,093 6,735 8,283 9,512 

67,689 70,815 81,660 98,310 

27,977 
24,900 
3,077 

37,751 
24,650 
10,956 
2,145 
566 

28,379 
25.200 
3,179 

40,200 
26,000 
11,900 
2,300 
604 

:»,689 
28,900 
3,789 

46,380 
28,350 
15,150 
2,880 
685 

44,014 
39,350 
4,664 

51,185 
31,450 
16,325 
3,410 
767 

13.945 
4,604 
2.951 
6.390 

9.569 

96.321 

45.422 
40.650 
4.772 

47.828 
28.700 
15.788 
3.340 
682 

17.165 
5.308 
4.198 
7,659 

10,624 

17.3 
21.6 
33.6 
10.4 

49,724 
44,250 
5,474 

50,673 
30,550 
16,863 
3,260 
670 

12.6 
12.7 
11.6 

9.5 
9.3 
11.0 
5.4 
0.8 

1,395 1,632 1,905 2.344 2.389 2.888 12.5 

9.6 

103,954 10.9 

2,784 
2,042 
243 
245 
254 

3»9D8 
2»909 
310 
371 
378 

3.868 
2,818 
312 
ODO 
370 

4,468 
3,290 
344 
411 
423 

5,134 
3.720 
399 
498 
516 

6,254 
4,578 
454 
597 
625 

6,365 
4,589 
450 
651 
676 

7,418 
5,411 
502 
748 
757 

11.0 
10.9 
8.4 
12.4 
12.2 

to Sour 



TABLE 17 
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HISTORICAL VIORLIKIDe SEMIOOrOUCTOR FACTORY SHIPIiiiNTS 
CUt't 11 ions of Dol l a r s ) 

1975 through 1954 
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Total S«niiconductor 

Total Integrated Circuit 

Bipolar Digilot (Technology) 
H L 
DTL 
EEL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
BIpolor Digital Logic 

M36 (Technology) 
^M06 
ncG 
CMOS 

MOS (Function) 
M36 Memory 
MOS Micro Devices 
MOS Logic 

Linear 

Total Discrete 

Transistor 
Snnll Signal Transistor 
Poimr Transistor 

Diode' 
Small Signal Diode 
Powwr Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lcmps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

1975 

4,396 

2,162 

682 
499 
81 
55 
47 
682 

837 
133 
609 
95 
837 

643 

2,019 

1,048 
629 
419 

700 
207 
394 
99 
183 

88 

215 
31 
123 
21 
40 

1976 

5.872 

2,977 

865 
682 
71 
76 
36 
865 

1.239 
377 
658 
204 

1,239 

873 

2.612 

1,351 
805 
546 

AQA OSfQ 
281 
496 
119 

242 

123 

283 
53 
148 
29 
53 

1977 

6,848 

3,643 

994 
771 
61 
95 
67 
994 

1.584 
655 
613 
316 

1,584 

1.065 

2.903 

1,460 
800 
660 

1,001 
311 
563 
127 

300 

142 

302 
73 
139 
34 
56 

1978 

8,829 

5,106 

1,261 
990 
55 
138 
78 

1.261 

2,332 
1,361 
574 
397 

2,332 

1,513 

3,301 

1,625 
892 
733 

1,184 
370 
663 
151 

339 

153 

422 
101 
187 
52 
82 

1979 

10,995 

D|909 

1,674 
1,365 

51 
170 
88 

1,674 
324 

1,350 

3,346 
2,184 
497 
665 

3,346 
1,676 
541 

1,129 
1,889 

3,522 

1,696 
891 
805 

1,277 
437 
688 
152 

365 

184 

564 
119 
234 
80 
131 

1980 

13,933 

9,361 

2,374 
1,930 

45 
300 
99 

2,374 
572 

1.802 

4,715 
3,207 
503 

1,005 
4,715 
2,230 
862 

1,623 
2,272 

3.883 

1.841 
938 
903 

1.441 
478 
786 
177 

401 

200 

689 
136 
268 
100 
185 

1981 

14,568 

9,786 

2,337 
1,823 

43 
376 
95 

2.337 
558 

1,779 

4,822 
3,190 
451 

1,181 
4.822 
2,075 
1,085 
1,662 

2,627 

3,985 

2,019 
1,096 
923 

1,417 
454 
771 
192 

356 

193 

797 
180 
285 
122 
210 

1982 

15,029 

10,662 

2,412 
1,889 

40 
391 
92 

2.412 
511 

1,901 

5,642 
3,9^ 
376 

1.364 
5,642 
2,701 
1,318 
1,623 

2,608 

3,547 

1,791 
953 
838 

1,249 
393 
665 
191 

315 

192 

820 
187 
286 
129 
218 

1983 

19,176 

14,368 

2,998 
2,423 

40 
445 
90 

2|996 
593 

2,405 

8,013 
5,445 
361 

2,207 
8,013 
3,691 
2.013 
2,309 

3,357 

3,796 

1.914 
1.002 
912 

1,341 
417 
749 
175 

312 

229 

1,012 
245 
333 
162 
272 

1984 

28,676 

22,353 

4,800 
4,055 

38 
607 
100 

4.800 
831 

3»969 

12,967 
8,818 
373 

3,776 
12,967 
6,163 
3,217 
3,587 

4,586 

4,973 

2,461 
1,297 
1.164 

1.794 
539 
993 
262 

433 

285 

1,350 
320 
418 
230 
382 

( 

( 

( 

Source: 'DATA 
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TABLE 18 

HISrORlCU. NORTH AitCRICAN SEMtCOWUCTDR FMSttftt SMineil^ 
(Millions of Dollars) 

1975 through 1984 

Total Semiconductor 

Total Integratod Circuit 

BIpolor Digitol (T«chnology) 
TTL 
OTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolor Digitol Memory 
Bipolar Digital Logic 

1975 

2,065 

1.249 

395 
303 
43 
33 
16 

1976 

2.716 

1.676 

566 
410 
41 
39 
15 

1977 

3.189 

2.622 

597 
498 
34 
35 
30 

1978 

3.797 

2.572 

741 
633 
32 
55 
21 

1979 

4,966 

3.557 

958 
833 
27 
65 
33 

1980 

6.427 

4.792 

1,439 
1,261 

21 
108 
49 

1981 

6,629 

4.903 

1.371 
1.203 

15 
108 
45 

1982 

7.043 

5.425 

1.369 
1.192 

13 
119 
45 

1983 

8.760 

7.108 

1,736 
1.551 

15 
130 
40 

1984 

12.691 

10.527 

2.948 
Z»W9D 

12 
298 
40 

O 
( 

( 

395 505 597 741 958 1.439 1,371 1 , : 1.736 2.948 

MQS (Tachrmlogy) 

FMDS 
OJCG 

MDS (Function) 
MOS Memory 
MDS Micro Devices 
M3S Logic 

L i neor 

Total Discreto 

Tronsistor 
Small Signal Transistor 
PoKwr Transistor 

Diode 
3nall Signal Diode 
Power Diode 
Zener Diode 

Thyrlstor 

Other Discrete 

Total Optoelectronic 
LED Lonpe 
LED Displays 
Opt icat Couplers 
Other Optoelectronics 

540 
108 
355 
77 
540 

314 

677 

319 
159 
160 

234 
54 
131 
49 

72 

52 

139 
14 
91 
13 
21 

807 
304 
338 
165 

807 

358 

892 

422 
228 
194 

303 
74 
166 
63 

104 

63 

154 
18 
97 
19 
20 

1.030 
493 
274 
263 

1.030 

395 

1.042 

512 
247 
265 

341 
79 
200 
62 

127 

62 

125 
29 
65 
20 
11 

1.321 
811 
201 
309 

1.321 

510 

1.059 

556 
267 
289 

329 
54 
198 
77 

129 

45 

166 
37 
72 
30 
27 

1.941 
1.294 
129 
518 

1,941 

658 

1.176 

595 
301 
294 

400 
71 
240 
89 

130 

51 

233 
28 
96 
44 
65 

2.550 
1.703 
234 
613 

2,550 

803 

1,374 

659 
316 
343 

497 
89 
306 
103 
149 

69 

261 
26 
90 
57 
88 

2,596 
1,710 
228 
658 

2.596 

936 

1.430 

740 
378 
362 

501 
89 
296 
116 
148 

41 

OOA A9D 
37 
96 
64 
99 

3.142 
2.177 
212 
753 

3,142 

914 

1.306 

662 
362 
300 

498 
97 
260 
141 
102 

44 

312 
40 
75 
75 
122 

4.111 
2.808 
192 

1.111 
4.111 

1.261 

1.291 

626 
331 
295 

507 
87 
318 
102 
100 

58 

361 
49 
75 
89 
148 

6.065 
4.386 
159 

1.520 
6.065 

1,514 

1.667 

782 
462 
.320 

675 
101 
413 
161 

169 

41 

497 
70 
94 
128 
206 

( 

( 

ro 
UI Source: DATA 



TABL£ 19 

HISTORICAL JAPANESE SEMIOCHXJCTCR FACTORY SHIRiCNTS 
(Millions of Dollars) 
1975 through 1984 

\o 
CO 
Ul 
O 
01 

n 
01 
>o 
c 
n> 
CO 
f t 
9 
O 
o 
n 

• O 
O 
M 
t» 
r t 
(D 

a 
c 
3 
(D 

(D 

a 

CO 
M 
CO 

•o 
o 
a 
c 
o 
f t 
D) 
I 

3 
Dl 
n 
(D 
f t 
CO 

Total Semiconductor 

Total Integroted Circuit 

Bipolar Digital (Technology) 
TTL 
OTL 
ecL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

M06 (Technology) 
MC6 
PM06 
CMOS 

MOS (Function) 
MD6 Memory 
MOS Micro Devices 
MOS Logic 

Linear 

Total Discrete 

Transistor 
SttKill Signal Transistor 
PoMwr Transistor 

Diode 
Small Signal Diode 
Powwr Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lanps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

1975 1976 

1.008 1.526 

411 652 

82 115 

m 

184 
19 
152 
13 

184 

1977 1978 1979 1980 1981 

1.708 2.525 2.892 3.768 4,707 

765 1,337 1,722 2.448 3,058 

132 193 233 317 425 

115 

274 
57 
189 
28 

274 

1982 

4,681 

3,308 

516 

1983 

6,668 

4,832 

650 

1984 

10.647 

8.136 

1.065 

C 
(7 

132 

307 
109 
167 
31 
307 

193 

625 
389 
183 
53 
625 

233 

875 
596 
192 
87 

317 

1.314 
933 
114 
267 

425 

1.519 
1,040 
100 
379 

516 

1.730 
1.242 

81 
407 

650 1,065 

2,805 
1,931 

85 
789 

5,105 
3,191 
127 

1,787 
875 1,314 1,519 1.730 2.805 5.105 

145 

572 

339 
210 
129 

177 
62 
95 
20 

33 

23 

25 
3 
12 
3 
7 

263 

829 

488 
311 
177 

259 
82 
152 
25 

47 

35 

45 
6 
20 
4 
15 

326 

875 

474 
278 
196 

298 
91 
178 
29 

61 

42 

68 
6 
32 
3 
27 

519 

1.083 

544 
331 
213 

397 
120 
234 
43 
78 

64 

105 
13 
55 
8 
29 

614 

1.025 

494 
266 
228 

376 
131 
212 
33 
88 

67 

145 
43 
59 
10 
33 

817 

1.118 

529 
277 
252 

421 
150 
235 
36 
95 

73 

202 
68 
78 
13 
43 

1.114 

1.372 

676 
374 
302 

511 
206 
264 
41 
91 

94 

277 
92 
105 
23 
57 

1.062 

1.103 

524 
261 
263 

402 
164 
204 
34 
80 

97 

270 
90 
109 
23 
48 

1.377 

1.432 

707 
346 
361 

507 
208 
256 
43 
95 

123 

404 
132 
165 
35 
72 

1.966 

1.952 

940 
451 
489 

691 
284 
349 
58 
131 

190 

559 
181 
227 
49 
102 

Source: DATAO 
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TABLE 28 

HISTORICAL JAPANESE SEMIOCNXJCTOR FACTORf SHIPMENTS 
(Bi11 ions of Y«n) 
1975 through 1984 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 

Bipolor Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

1975 

299.4 

122.1 

24.4 

1976 

451.7 

193.0 

34.8 

1977 

459.5 

205.8 

35.5 

1978 

530.3 

280.8 

40.5 

1979 

633.3 

377.1 

51.0 

1980 1981 1982 1983 

855.3 1,040.2 1.160.9 1.567.0 2. 

555.7 675.8 820.4 1.135.5 1. 

72.0 93.9 128.0 152.8 

24.4 34.0 35.5 40.5 51.0 72.0 93.9 128.0 152.8 

MOS (Technology) 

PMOS 
CMOS 

54.6 
5.6 
45.1 
3.9 

81.1 
16.9 
55.9 
8.3 

82.6 
29.3 
44.9 
8.3 

131.3 
81.7 
38.4 
11.1 

191.6 
130.5 
42.0 
19.1 

298.3 
211.8 
25.9 
60.6 

335.7 
229.8 
22.1 
83.8 

429.0 
308.0 
20.1 
100.9 

659.2 
453.8 
20.0 
185.4 

1. 

MOS (Function) 
MOG Memory 
MPS MIcroproceaaor 
MOS Logic 

54.6 81.1 82.6 131.3 191.6 298.3 335.7 429.0 659.2 1. 

Linear 

Total Discrete 

Transistor 
SIMII Signal Transistor 
Power Transistor 

Diode 
Small Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lamps 
LED Displays 
Ot>tical Couplers 
Other Optoetectroffics 

43.1 

169.9 

100.7 
62.4 
38.3 

52.6 
18.4 
28.2 
5.9 
9.8 

6.8 

7.4 
0.9 
3.6 
0.9 
2.1 

77.8 

245.4 

144.4 
92.1 
52.4 

76.7 
24.3 
45.0 
7.4 
13.9 

10.4 

13.3 
1.8 
5.9 
1.2 
4.4 

87.7 

235.4 

127.5 
74.8 
52.7 

80.2 
24.5 
47.9 
7.8 
16.4 

11.3 

18.3 
1.6 
8.6 
0.8 
7.3 

109.0 

227.4 

114.2 
69.5 
44.7 

83.4 
25.2 
49.1 
9.0 
16.4 

13.4 

22.0 
2.7 
11.6 
1.7 
6.1 

134.5 

224.5 

106.2 
58.3 
49.9 

82.3 
28.7 
46.4 
7.2 
19.3 

14,7 

31.8 
9.4 
12.9 
2.2 
7.2 

185.5 

253.8 

120.1 
62.9 
57.2 

95.6 
34.0 
53.3 
8.2 
21.6 

16.6 

45.9 
15.4 
17.7 
3.0 
9.8 

246.2 

303.2 

149.4 
82.7 
66.7 

112.9 
45.5 
58.3 
9.1 
20.1 

20.8 

61.2 
20.3 
23.2 
5.1 
12.6 

263.4 

273.5 

130.0 
64.7 
65.2 

99.7 
40.7 
50.6 
8.4 
19.8 

24.1 

67.0 
22.3 
27.0 
5.7 
11.9 

323.6 

336.5 

166.1 
81.3 
84.8 

119.1 
48.9 
60.2 
10.1 

22.3 

28.9 

94.9 
31.0 
38.8 
8.2 
16.9 

Exchange Rate (YerV̂ JG$) 297.0 296.0 269.0 210.0 219.0 227.0 221.0 248.0 235.0 

Source 
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Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital (Tochnptlô ŷ) 
TTL 
DTL 
EEL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Monory 
Bipolar Digital Logic 

M06 (Technology) 

FUG6 
CM06 

MDS (Function) 
MOS Umory 
hCS Micro Dsvices 
M36 Logic 

HISTORICW. WESTERN EUROPEAN SEMIOCNDUCTCR FACTORY SHIRi«MTS 
(Mil l ions of Dollars) 

1975 througtf 1964 

1975 1976 1977 1978 1979 1980 1981 1982 

1.203 1.443 1.747 2.215 2,706 3.181 2.706 2.726 

451 559 750 1.064 1.431 1.867 1.566 1.608 

175 187 206 259 386 500 435 404 

1983 1984 ( 

3.033 4.355 

2,012 3.096 

460 608 

175 187 2vD 2S9 SOB 435 404 460 

08 
6 
97 
5 

152 
16 
125 
11 

238 
53 
163 
22 

364 
153 
179 
32 

481 
279 
157 
45 

780 
550 
140 
90 

629 
418 
114 
97 

660 
460 
78 
122 

964 
665 
82 
217 

1.583 
1.164 

85 
334 

( 

108 152 238 364 481 780 629 964 1.583 

Lineor 

Total Di8cr«t« 

Transistor 
Small Signal Tronaistor 
PoKwr Transistor 

Diode' 
S M I I Signal Diode 
Power Diode 
Zener Diode 

Thyrlstor 

Ottier Discrete 

Total Otitoelectronic 
LED Lcmps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

168 

717 

350 
220 
130 

276 
78 
168 
30 

78 

13 

35 
10 
13 
3 
9 

220 

823 

385 
215 
170 

322 
113 
178 
31 
91 

25 

61 
23 
20 
4 
14 

Ov6 

908 

415 
222 
193 

348 
127 
IKS 
36 
111 

34 

89 
35 
31 
9 
14 

441 

1.023 

421 
197 
224 

433 
176 
229 
28 
129 

40 

128 
47 
44 
13 
24 

564 

1.137 

463 
206 
255 

471 
215 
230 
26 
142 

61 

138 
41 
53 
17 
27 

587 

1.157 

472 
208 
264 

481 
213 
236 
32 
151 

53 

157 
32 
54 
25 
46 

502 

984 

448 
237 
211 

371 
139 
202 
30 
111 

54 

156 
39 
46 
27 
44 

544 

943 

455 
233 
222 

312 
107 
194 
11 
128 

48 

175 
43 
66 
28 
38 

588 

845 

385 
195 
190 

300 
106 
171 
24 
114 

46 

176 
49 
56 
34 
37 

906 

1.064 

498 
252 
246 

388 
136 
221 
31 
128 

50 

195 
49 
57 
44 
45 

Source: DATA 



Historical Factory Shipments 
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Consumption and Factory Shipments 

INTRODUCTION 

Consumption/factory shipments data comprise a set of detailed tables 
that estimate semiconductor consumption and semiconductor factory 
shipments both worldwide and for four major geographical regions for the 
years 1976 through 1991 and 1996. Semiconductor consumption tables are 
divided into historical data tables and forecast tables. Semiconductor 
factory shipments tables are historical data tables only. All historical 
tables begin with 1976 and end with 1985, while all forecast tables 
provide annual market size estimates for 1984 through 1991, with 
additional estimates for 1996. Please refer to the "Forecast" section 
for a discussion of the differences between historical and future dollar 
values. A list of tables detailing the type of data, region, years and 
units, is as follows: 

LIST OF TABLES—CONSUMPTION/FACTORY SHIPMENTS 

Table Region Covered 

0 Japan, 
Western Europe Exchange Rates 

la Worldwide Consumption 
lb Worldwide Consumption 
Ic Worldwide ConsTimption 
2a North American Consumption 
2b North American Consumption 
2c North American Consumption 
3a Japan Consumption 
3b Japan Consumption 
3c Japan Consumption 
4a Japan ConsTimption 
4b Japan Consumption 
4c Japan Consumption 
5a Western Europe Consumption 
5b Western Europe Consumption 
5c Western Europe Consumption 
6a Rest of World Consumption 
6b Rest of World Consumption 
6c Rest of World Consumption 
7a Worldwide Average Selling Prices 
7b Worldwide Average Selling Prices 
7c Worldwide Average Selling Prices 

Years Units 

1970-1985 
1977-1982 
1983-1988 
1989-1991; 
1977-1982 
1983-1988 
1989-1991; 
1977-1982 
1983-1988 
1989-1991; 
1977-1982 
1983-1988 
1989-1991; 
1977-1982 
1983-1988 
1989-1991; 
1977-1982 
1983-1988 
1989-1991; 
1977-1982 
1983-1988 
1989-1991; 

1996 

1996 

1996 

1996 

1996 

1996 

1996 

Various 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Yen 
Yen 
Yen 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 

(Continued) 
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1977-1982 
1983-1988 
1989-1991; 199e 
1977-1981 
1982-1986 
1977-1986 
1977-1986 
1977-1986 
1977-1986 
1977-1986 

Units 
Units 

i Units 
Dollars 
Dollars 
Dollars 
Dollars 
Yen 
Dollars 
Dollars 

LIST OF TABLES—CONSUMPTION/FACTORY SHIPMENTS (Continued) 

Table Region Covered Years Units 

8a Worldwide Consumption 
8b Worldwide Constunption 
8c Worldwide Consumption 
9a Worldwide Factory Shipments 
9b Worldwide Factory Shipments 
10 North American Factory Shipments 
11 Japan Factory Shipments 
12 Japan Factory Shipments 
13 Western Europe Factory Shipments 
14 Rest of World Factory Shipments 

Each table gives estimates of semiconductor consumption or factory 
shipments listed by the major semiconductor device product categories. 
In these tables, semiconductor components are divided into three major 
product groups: integrated circuits, discrete devices, and optoelectronic 
devices. These groups are divided into a number of subgroups, some of 
which are segmented further. 

DEFINITIONS AMD COHVEMTIONS 

Dataquest uses a common manufacturer base for all data tables. This 
base includes all suppliers to the merchant semiconductor market. It 
excludes captive suppliers that manufacture devices solely for the 
benefit of the parent company, such as AT&T Technologies (formerly 
Western Electric), Burroughs, and IBM. Included, however, are companies 
that actively market semiconductor devices to the merchant market as well 
as to other divisions of their own companies. A recent case in point is 
NCR, previously a captive supplier, which in 1982 offered products on the 
merchant market for the first time. For such companies, both external 
shipments and internal consximption are included. Devices that are used 
internally are valued at current market prices. 

Consumption—Dataquest defines consumption as the purchase of a 
semiconductor device or devices. This definition must be differentiated 
from actual use of the device in a final product. Devices that are 
inventoried at the user level are considered consumption according to our 
definition. 
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Factory Shipments Location—The fabrication and assembly of a semi
conductor device may be performed in several different locations. 
Factory shipment is defined as occurring from that point where the device 
was tested and marked, irrespective of where the device was assembled or 
where the initial wafer fabrication was performed. 

Hybrids—In earlier consumption/factory shipment data, hybrid devices 
were included as a separate segment of integrated circuits. However, 
since hybrid devices are primarily a special packaging arrangement, this 
segment has been omitted. Hybrid devices manufactured by semiconductor 
companies are now included in the most appropriate product segment, 
usually the linear segment. 

Power Devices—The difference between low-power and high-power 
transistors is set at the 1-watt power-handling capability. Power diodes 
are rated at 1 amp or higher; small-signal diodes are rated at less than 
1 amp. Special discrete devices that are neither transistors, diodes, 
nor thyristors are categorized as "other discretes." 

The manufacturer base product group definitions and guidelines for 
including value of output that we have used in our tables may differ from 
those used in other studies of this type. Our base is nearly the same as 
that used by the World Semiconductor Trade Statistics program (WSTS). 

Regions—North America is defined as including both the United States 
and Canada. Latin America, including Mexico, is considered part of the 
Rest of World (ROW) category. Western Europe includes Austria, Belgium, 
the Federal Reptiblic of Germany, France, Greece, Italy, Luxembourg, the 
Scandinavian countries (Denmark, Finland, Norway, Sweden), Spain, and the 
United Kingdom. 

DATA SOURCES 

The information presented in the constunption/factory shipment data 
has been consolidated from a variety of sources, each of which focuses on 
a specific part of the market. These sources include the following: 

• U.S. Commerce Department trade statistics. World Semiconductor 
Trade Statistics (WSTS) data, and Dataquest's estimates of 
regional company sales are used to determine North American 
consumption and factory shipments. 
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• Japanese trade statistics compiled and published by the Ministry 
of Finance (MOF), and the Ministry of International Trade and 
Industry (MITI), WSTS data, and Dataquest's estimates of 
regional company sales are used to determine Japanese factory 
shipments and consumption. 

• For West European markets, U.S. Department of Commerce trade 
statistics, marketing statistics from WSTS data, and Dataquest's 
estimates of regional company sales are used to determine 
factory shipments and consumption. 

• In ROW, the major published sources used to estimate consumption 
and factory shipments are U.S. Department of Commerce and MITI 
trade statistics, WSTS data, and Dataquest's estimates of 
company shipments into the region. 

Dataquest believes that the estimates presented here are the most 
accurate and meaningful generally available today. The sources of the 
data and the guidelines for the forecasts presented in the tables are: 

• Unit sales or revenue (or both) published by major industry 
participants, both in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry 
spokesmen 

• Government data or trade association data such as those from the 
Electronics Industry Association (EIA), MITI, WSTS, and the U.S. 
Department of Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and 
users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve 
consistency among the various data elements that constitute the forecast 
and the historical data base. To ensure the accuracy and consistency of 
the estimates, we have compared the value of directly obtained data 
elements with values obtained by indirect means, wherever possible. 
Thus, the worldwide totals in the consumption/factory shipment analysis 
are consistent with the worldwide totals of the market share analysis. 
However, the regional factory shipment totals of the market share data do 
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not and should not equal the regional factory shipments totals of the 
consumption/factory shipment tables because this latter analysis includes 
factories of all national origins producing in a given region. For 
example, factory shipments in Japan includes companies like Texas 
Instruments Japan. 

ACCURACY 

The tables presented here represent Dataquest estimates that we 
believe are reasonably accurate. Where we have no reasonable estimate, 
none is given. A blank space in a table indicates that a reasonably 
accurate estimate is unavailable, and a ZQro in a table represents an 
estimate. 

VALUATION OF COWSUMPTIOH AND FACTORY SHIPMENTS 

Regional consumption and factory shipments are all expressed in 
U.S. dollars, (Japanese consumption and shipments are, however, also 
expressed in yen). To make the tables in this study useful in comparing 
different regions, it is necessary to express all values in a common 
currency and, because of the U.S. producers' large presence in 
international markets, the dollar is the preferred choice. 

However, the choice of the U.S. dollar (or any single currency, for 
that matter) as the currency basis for the tables, brings with it some 
problems that require the readers' careful consideration in interpreting 
the data. 

Inflation 

All countries that participate significantly in international 
semiconductor markets suffered from an overall price inflation in the 
1970s, continuing into the 1980s. 

As a consequence, the dollar in a given year is not truly comparable 
with the dollar in any preceding year. Consumer and wholesale price 
indices and GNP deflators all measure price changes in various composite 
"market baskets" of goods. However, there is no price index that 
measures price changes of material, equipment, and labor inputs to the 
semiconductor industry. Indeed, the "mix" is changing so rapidly that 
what is used this year was sometimes unavailable last year, at any 
price. Nor is there a composite price index that measures price changes 
in aggregate semiconductor product. In an industry noted for its 
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deflationary trends, this latter effect would tend to make the component 
purchaser's dollar worth more as time passed, in terms of 
electronic purchasing ability. 

We have made no adjustments in the historical data to account for 
these inflationary and deflationary effects. The data are expressed in 
current dollars (dollars that include the •inflation rate and exchange 
rates of the given year) for all historical data; comparisons between 
different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for 
semiconductor components, one must look at the price per function of a 
circuit, the complexity of the circuit, and the product mix according to 
this increasing complexity. It is true that one characteristic of the 
semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per year for the last 
15 years. At the same time, circuits have become denser, resulting in an 
overall increase in the price of a device with a decreasing cost per 
function. Thus, Table 14 shows the worldwide ASPs increasing after many 
years of decreasing, due to the move toward higher-complexity devices. 
There are also regional differences in ASPs due to regional competition 
differences and the varying regional product consumption mix. The 
worldwide ASP is truly an aggregate measure and may differ significantly 
from ASPs in any specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from 
many countries, each of which has different and changing exchange rates. 
Dataquest uses Annual Foreign Exchange Sates for each year as pviblished 
by The International Monetary Fund. As far as possible, we prepare our 
estimates in terms of local currencies before conversion to U.S. 
dollars. The exchange rates for major currencies can be found in Table 0 
at the end of this introduction. 

Japanese consumption and factory shipments are based on MITI data, 
which are originally expressed in yen. The Japanese data published in 
this study are expressed in both dollars (Tables 5, 6, and 19) and in yen 
(Tables 7, 8, and 20). The yen/dollar exchange rate used for each year 
can be found in Table 0. Because of the fluctuations in the exchange 
rate for the yen, the dollar values given tend to distort the growth rate 
of the Japanese market, but they do provide a useful basis for regional 
market size comparisons. However, the data in yen give a better picture 
of the real growth in the Japanese market. 
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FORECAST 

As mentioned previously/ historical data are expressed in current 
dollars or dollars that include the given year's inflation rate and 
exchange rates. However, the consumption forecasts, which appear in 
Tables 2, 4, 6, 8, 10, and 12, use constant dollars and exchange rates, 
with no allowance for inflation or variations in the rates of exchange 
between countries. All estimates for 1986 and beyond are made as if 1986 
monetary conditions will continue through 1996 and, therefore, show the 
absolute year-to-year growth during this period. 

Information on interregional trade and other analyses used in the 
preparation of these tables is available to Dataquest clients upon 
request. 
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Table 0 

ANNUAL FOREIGN EXCHANGE RATES 
(Expressed in U.S. Dollars) 

Year 

1970 
197.1 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Japan 
(Dollars 
per Yen) 

$0.002795 
$0.002913 
$0.003311 
$0.003721 
$0.003427 
$0.003368 
$0.003376 
$0.003761 
$0.004857 
$0.004518 
$0.004449 
$0.004519 
$0.004022 
$0.004203 
$0.004219 
$0.004202 

France 
(Dollars 
per French 
Franc) 

$0.1808 
$0.1815 
$0.1984 
$0.2247 
$0.2079 
$0.2331 
$0.2092 
$0.2037 
$0.2217 
$0.2353 
$0.2364 
$0.1842 
$0.1522 
$0.1312 
$0.1144 
$0.1114 

Source: 

West 
Germany 
(Dollars 

L per Deutsche 
Mark) 

$0.2740 
$0.2874 
$0.3135 
$0.3745 
$0.3861 
$0.4065 
$0.3968 
$0.4310 
$0.4975 
$0.5464 
$0.5495 
$0.4425 
$0.4115 
$0.3922 
$0.3509 
$0.3401 

The International 
Dataquest 
May 1986 

United 
Kingdom 
(Dollars 
per Pound 
Sterlina) 

$2.3810 
$2.4390 
$2.5000 
$2.4390 
$2.3256 
$2.2222 
$1.8182 
$1.7544 
$1.9231 
$2.1277 
$2.3256 
$1.0408 
$1.7544 
$1.4085 
$1.3333 
$1.2821 

Monetary Fund 
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Table la 

WORLDWIDE SEMICONDUCTOR CONSUMPTION 

(Millions of Dollars) 

Total Semiconductor 

Total IC 

1977 

6968 

3763 

Bipolar Digital (Technology) 994 

TTL 771 

ECL 95 
Other Bipolar Digital 128 

1978 1979 1980 1981 1982 

8953 11114 14118 14828 15261 

5230 7028 9546 10046 10894 

1261 
990 
138 
133 

Bipolar Digital (Function) 994 1261 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 1584 2332 
NHOS 655 1361 

PMOS 613 574 

CMOS 316 397 

MOS (Function) 1584 2332 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 1185 1637 

Total Discrete 2903 3301 

Total Optoelectronic 302 422 

1674 

1365 
170 

139 

2374 

1930 
300 
144 

2337 2412 

1823 1889 

376 

138 

391 

132 

1674 2374 
324 572 

2337 2412 

558 511 

1350 1802 1779 1901 

3346 4715 

2184 3207 

4822 5642 

3190 3902 

497 

665 

503 

1005 

451 

1181 

3346 4715 

1676 2230 

541 

1129 

2008 

3522 

564 

862 

1623 

2457 

3883 

689 

1085 

1662 

2887 

3985 

797 

376 

1364 

4822 5642 

2075 2701 

1318 

1623 

2840 

3547 

820 

Source: Dataquest 

October 1986 
Ref. 1086 
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Table lb 

WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 

Bipolar Digital Logic 

HOS (Technology) 
NMOS 

PMOS 

CMOS 

MOS (Function) 
MOS Memory 

NOS Micro Device 
MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1983 

19665 

14684 

2998 

2423 
445 
130 

2998 

593 
2405 

8013 

5496 

319 
2198 

8013 

369,1 

2013 

2309 

3673 

3949 

1032 

1984 

29087 

22753 

4812 
4067 

607 
138 

4812 

719 
4093 

13014 

8850 

281 
3883 

13014 

6261 

3261 

3492 

4927 

5054 

1280 

1985 

24823 

18988 

3799 

3058 
607 
134 

3799 

603 
3196 

10422 

6488 

146 
3788 

10422 

4013 
2751 

3658 

4767 

4670 

1165 

1986 

30642 

23508 

4486 

4486 

685 
3801 

12890 

7231 

116 
5543 

12890 

4353 

3485 

5052 

6132 

5557 

1577 

1987 

36080 

28472 

5176 

5176 

761 
4415 

16593 
8192 

105 
8297 

16593 
5607 

4404 

6582 

6703 

5880 

1728 

Source: Dataquest 

1988 

45557 

37024 

6384 

6384 

894 
5490 

22835 

9732 

87 
13016 

22835 

8452 
5841 
8542 

7805 

6482 

2051 

October 1986 
Ref. 1086 
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Table I c 

WORLDWIDE SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 
TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
MOS Memory 
MOS Micro Device 
MOS Logic 

L i near 

Total Discrete 

Total Optoelectronic 

1989 

45059 

36514 

6059 

CAGR CAGR 
1990 1991 (86-91) 1996 (91-96) 

51832 62674 15.4X 133189 16.3% 

42516 52204 17.3% 116897 17.5% 

6687 7904 12.0% 14812 13.4% 

6059 
888 

5170 

22778 
7900 

72 
14806 

22778 
7664 
6365 
8749 

7677 

6531 

2014 

6687 7904 
934 1035 

5753 6869 

27540 34894 

8195 7616 
67 61 

19278 27217 

27540 34894 

9356 11486 

7658 10207 

10526 13201 

8289 9406 

7056 7820 

2260 2650 

12.0% 14812 
8.6% 1417 

12.6% 13395 

22.0% 86588 

1.0% 6006 

-12.1% 55 
37.5% 80527 

22.0% 86588 
21.4% 26537 

24.0% 24905 
21.2% 35146 

8.9% 15497 

7.1% 11319 

10.9% 4973 

13.4% 

6.5% 

14.3% 

19.9% 
-4.6% 
-2.0% 
24.2% 

19.9% 

18.2% 

19.5% 

21.6% 

10.5% 

7.7% 

13.4% 

Source: Dataquest 
October 1986 
Ref. 1086 
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Table 2a 

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL-

ECL 

Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 

NMOS 

PMOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1977 

2876 

1811 

537 

537 

830 

830 

444 

940 

125 

1978 

3506 

2335 

666 

666 

1099 

1099 

570 

1005 

166 

1979 1980 1981 1982 

4538 6053 6529 6970 

3179 4562 4867 5466 

901 1411 1339 1367 

901 1411 1339 1367 

185 396 375 320 

716 1015 964 1047 

1703 2442 2595 3183 

1703 2442 2595 3183 

1028 1230 1107 1592 
186 377 489 641 

489 835 999 950 

575 709 933 916 

1161 1289 1398 1221 

198 202 264 283 

Source: Dataquest 

October 1986 
Ref. 1086 
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Table 2b 

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 

NMOS 

PMOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1983 

9141 

7400 

1729 

1729 

423 
1306 

4416 

4416 

2051 
1068 

1297 

1255 

1397 

344 

1984 

13139 

10940 

2843 

2843 

431 
2412 

6355 

6355 

3248 

1719 

1388 

1742 

1727 

472 

1985 1986 1987 1988 

9607 10219 11445 14893 

7710 8214 9415 12560 

2006 2142 2302 2919 

2006 2142 2302 2919 
315 339 371 446 

1691 1803 1931 2473 

4247 4438 5378 7446 

4247 4438 5378 7446 
1774 1659 2126 3110 

1195 1168 1367 1854 

1278 1611 1885 2482 

1457 1634 1735 2195 

1528 1599 1611 1793 

369 406 419 540 

Source: Dataquest 
October 1986 
Ref. 1086 
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Table 2c 

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

HOS (Technology) 

1989 

14096 

11838 

2718 

2718 
447 
2270 

7013 

1990 

15615 

13235 

2965 

2965 

468 
2497 

7995 

1991 

18329 

15735 

3442 

3442 
517 

2925 

9700 

CAGR 

(86-91) 

12.4% 

13.9X 

10.OX 

10.OX 

8.8X 
10.2X 

16.9X 

CAGR 
1996 (91-96) 

37601 

33720 

6220 

6220 

770 
5450 

23100 

15.5X 

16.5% 

12.6X 

12.6X 

8.3X 

13.3X 

19. OX 

NMOS 
PMOS 
CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

L i near 

Total Discrete 

Total Optoelectronic 

7013 

2706 
1937 

2370 

2107 

1757 

501 

7995 

3100 
2198 

2697 

2275 

1856 

524 

9700 

3725 

2650 

3325 

2593 

2008 

586 

16.9X 

17.6X 
17.8X 

15,6X 

9.7X 

4.7X 

7.6X 

23100 

7600 

6500 

9000 

4400 

2976 

905 

Source: Dataquest 

19.OX 

15.3X 

19.A 
22. OX 

11.2X 

8.2X 

9.1% 

October 1986 
Ref. 1086 
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Table 3a 

JAPANESE SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 

ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 
Bipolar Digital Logic 

MOS (Technology) 

NHOS 

PMOS 
CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1977 

1723 

864 

190 

190 

314 

314 

360 

792 

67 

1978 

2448 

1399 

259 

259 

588 

588 

552 

946 

103 

1979 1980 1981 1982 

2768 3383 4295 4082 

1738 2201 2793 2855 

304 345 438 498 

304 

52 

252 

345 

57 

288 

438 
77 

361 

498 
87 

411 

762 

762 

256 

213 

293 

672 

889 

141 

991 

991 

423 

269 

299 

865 

986 

196 

1174 1263 

1174 1263 

491 534 

404 

279 

1181 

1237 

265 

446 

283 

1094 

970 

257 

Source: Dataquest 
October 1986 
Ref. 1086 
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Table 3b 

JAPANESE SEMICONDUCTOR CONSUMPTION 

(Millions of Dollars) 

Total Semlcondgctor 

Total IC 

Bipolar Digital (Technology) 624 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar.Digital Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
MOS Memory 
MOS Micro Device 
MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1983 1984 1985 1986 1987 1988 
m m m ^ V B * a • • • « • • « « « a * » v « * « « 

5651 8845 8599 12087 14426 17341 

4002 6705 6567 9320 11528 14133 

953 1350 1686 1974 999 

953 1350 1686 1974 

125 162 196 216 
828 1188 1490 1758 

1920 3742 3595 5076 6767 8835 

624 
59 

565 

999 
132 
867 

1920 3742 3595 5076 6767 8835 
865 1705 1353 1650 2137 3024 

594 913 936 1456 1908 2435 

461 1124 1306 1970 2722 3376 

1458 1964 2019 2894 3075 3324 

1267 1669 1566 2031 2088 2276 

382 471 466 736 810 932 

Source: Dataquest 
October 1986 
Ref. 1086 
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Table 3c 

JAPANESE SEMICONDUCTOK CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

1989 1990 

17484 20769 

14311 17165 

CAGR CAGR 

1991 (86-91) 1996 (91-96) 

Bipolar Digital (Technology) 1900 2166 
TTL 

ECL 

Other Bipolar Digital 

25018 19.5X 52436 16.0% 

20880 21.3X 45689 17.0% 

2570 18.0% 4625 12.5% 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 
NMOS 

PMOS 

CMOS 

MOS (Function) 
MOS Memory 

MOS Micro Device 
MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1900 

212 
1688 

9125 

9125 

2752 

2727 

3646 

3286 

2251 

922 

2166 
225 
1941 

11404 

11404 

3578 
3305 

4521 

3595 

2523 

1081 

2570 

241 
2329 

14323 

14323 

4222 
4495 

5606 

3987 

2853 

1285 

18.0% 
11.6% 

18.8% 

25.9% 

25.9% 

20.9% 
29.9% 

27.5% 

12.0% 

10.5% 

18.4% 

4625 
315 
4310 

34958 

34958 

10506 
10327 

14125 

6106 

4174 

2573 

12.5% 

5.5% 

13.1% 

19.5% 

19.5% 

20.0% 

18.1% 

20.3% 

8.9% 

7.9% 

14.9% 

Source: Dataquest 

October 1986 
Ref. 1086 
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Consumption and Factory Shipments 

Table 4a 

JAPANESE SEMICONDUCTOR CONSUMPTION 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 
TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 
NMOS 

PMOS 

(XOS 

MOS (Function) 
MOS Memory 

MOS Micro Device 
MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/US$) 

1977 

463.5 

232.4 

51.1 
19.4 

15.3 
16.4 

51.1 

84.5 

30.1 

45.8 
8.6 

84.5 

96.8 

213.1 

18.0 

269.0 

197B 

514.1 

293.8 

54.4 

20.8 
16.4 

17.2 

54.4 

123.5 

77.1 

35.9 

10.5 

123.5 

115.9 

198.6 

21.7 

210.0 

1979 

606.2 

380.7 

66.6 

28.5 
25.6 

12.5 

66.6 
11.4 

55.2 

166.9 

107.1 

23.9 

35.9 

166.9 

56.1 

46.6 

64.2 

147.2 

194.7 

30.8 

210.0 

1980 

768.1 

499.7 

78.3 

33.6 

30.2 

14.5 

78.3 

12.9 

65.4 

225.0 
151.0 

19.5 

54.5 

225.0 

96.0 

61.1 

67.9 

196.4 

223.8 

44.6 

227.0 

1981 

949.1 

617.3 

96.8 

41.5 

37.3 
18.0 

96.8 

17.0 

79.8 

259.5 

173.9 

16.9 

68.7 

259.5 

108.5 

89.3 

61.7 

261.0 

273.3 

58.5 

221.0 

Source: Dataquest 

1982 

1012.3 

708.0 

123.5 

53.3 

45.6 
24.6 

123.5 

21.6 

101.9 

313.2 

207.3 
14.1 

91.8 

313.2 
132.4 

110.6 

70.2 

271.3 

240.5 

63.8 

248.0 

October 1986 

Ref. 1086 
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Consumption and Factory Shipments 

Table 4b 

JAPANESE SEMICONDUCTOR CONSUMPTION 
(Billions of Yen) 

1983 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Hemory 

Bipolar Digital Logic 

MOS (Technology) 

NHOS 

PMOS 
CMOS 

MOS (Function) 

MOS Memory 
MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/US$) 

1328.0 

940.5 

146.7 

65.6 
51.0 

30.1 

146.7 
13.9 

132.8 

451.2 
303.4 

13.6 
134.2 

451.2 
203.3 

139.6 

108.3 

342.6 

297.8 

89.7 

235.0 

1984 1985 1986 1987 1988 
s « s a s s a a • * * > • > • > a « > * 

2096.5 2047.9 2007.3 2236.3 2688.0 

1589.2 1565.0 1547.0 1787.2 2190.6 

236.8 227.7 223.3 261.5 306.0 
111.4 104.2 101.0 113.0 129.0 

83.2 85.0 88.9 109.3 133.6 

42.2 38.5 33.4 39.2 43.4 

236.8 227.7 223.3 

31.3 29.9 26.8 
205.5 197.8 196.5 

261.5 306.0 

30.4 33.5 
231.1 272.5 

886.9 858.4 842.3 1049.0 1369.4 

571.9 539.1 478.9 536.1 595.8 

16.6 17.0 9.3 9.6 8.2 

298.4 302.3 354.1 503.3 765.4 

886.9 858.4 842.3 1049.0 1369.4 

404.1 325.2 274.0 331.3 468.7 

216.4 221.1 242.7 295.8 377.4 

266.4 312.1 325.6 421.9 523.3 

465.5 478.9 481.4 476.7 515.2 

395.7 372.7 338.1 323.6 352.9 

111.6 110.2 122.2 125.5 144.5 

237.0 238.0 166.0 155.0 155.0 

Source: Dataquest 
October 1986 

Ref. 1086 
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Consumption and Factory Shipments 

Table 4c 

JAPANESE SEMICONDUCTOR CONSUMPTION 
( B i l l i o n s o f Yen) 

Total Semiconductor 

Total IC 

CAGR 

1989 1990 1991 (86-91) 1996 

2710.0 3219.2 3877.8 11.2X8127.6 

2218.2 2660.7 3236.4 12.9X7081.8 

Bipolar Digital (Technology) 294.5 

TTL 120.1 

ECL 133.9 
Other Bipolar Digital 40.5 

Bipolar Digital (Function) 294.5 

Bipolar Digital Heniory 32.9 

Bipolar Oigital Logic 261.6 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

L i near 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/US$) 

335.8 
128.5 
166.0 

41.3 

398.4 

147.3 

199.3 
51.8 

1414.4 

507.8 

5.6 

901.0 

1414.4 

426.6 

422.7 

565.1 

509.3 

348.9 

142.9 

155.0 

335.8 398.4 
34.9 37.4 

300.9 361.0 

1767.7 2220.0 

502.0 569.3 

5.4 4.9 

1260.3 1645.8 

1767.7 2220.0 

554.6 654.4 
512.3 6696.7 

700.8 868.9 

557.2 618.0 

391.0 442.2 

167.5 199.2 

155.0 155.0 

9.8% 716.9 

5.9% 215.0 

15.3% 444.5 
5.1% 57.4 

9.8% 716.9 

3.8% 48.8 

10.5% 668.1 

17.2% 5418.5 

0.9% 886.9 

-18.7% 3.9 
32.6% 4547.7 

17.2% 5418.5 

12.4% 1628.4 

21.1% 1600.7 

18.6% 2189.4 

4.3% 946.4 

2.9% 647.0 

10.4% 398.8 

155.0 

CAGR 

(91-96) 

16.0% 

17.0% 

12.5% 
7.9% 

17.4% 
2.1% 

12.5% 

5.5% 

13.1% 

19.5% 

8.8% 

-4.5% 
22.5% 

19.5% 

20.0% 

18.1% 

20.3% 

8.9% 

7.9% 

14.9% 

Source: Dataquest 

October 1986 

Ref. 1086 
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Consumption and Factory Shipments 

Table 5a 

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 
TTL 

ECL 

Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 

NMOS 

PMOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1977 

1886 

904 

228 

228 

352 

352 

324 

914 

68 

1978 

2339 

1238 

291 

291 

535 

535 

412 

1004 

97 

1979 

3018 

1747 

390 

390 

85 

305 

781 

781 

367 

125 

289 

576 

1138 

133 

1980 

3686 

2333 

510 

510 

116 

394 

1139 

1139 

543 
189 

407 

684 

1192 

161 

1981 

3041 

1892 

454 

454 

103 

351 

882 

882 

426 

149 
307 

556 

995 

154 

1982 

3167 

1988 

434 

434 

100 

334 

948 

948 

469 

168 
311 

606 

1011 

168 

Source: Dataquest 
October 1986 
Ref. 1086 
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Consumption and Factory Shipments 

Table 5b 

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconchjctor 

Total IC 

Bipolar Digital (Technology) 
TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Hentory 
Bipolar Digital Logic 

1983 

3370 

2323 

483 

483 

107 

376 

1984 

4805 

3634 

724 

724 
149 
575 

1985 

4720 

3556 

709 

709 
157 
552 

1986 

5417 

4088 

782 

782 
172 
610 

1987 

6200 

4760 

908 

908 

179 

729 

1988 

7898 

6323 

1132 

1132 
209 
923 

MOS (Technology) 
NHOS 
PMOS 
CMOS 

1227 2092 1953 2280 2732 3899 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1227 

581 
239 

407 

613 

866 

181 

2092 

995 

465 

632 

818 

963 

208 

1953 

750 

485 

718 

894 

954 

210 

2280 
822 

578 
880 

1026 

1061 

268 

Source: 

2732 
969 

674 

1089 

1120 

1144 

296 

Dataquest 

3899 
1393 

942 
1564 

1292 

1241 

334 

October 1986 

Ref. 1086 
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Consumption and Factory Shipments 

Table 5c 

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 

Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 
NMOS 

PMOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1989 

8274 

6608 

1090 

1090 

204 

886 

4194 

4194 

1440 

1121 

1633 

1324 

1329 

337 

CAGR CAGR 

1990 1991 (86-91) 1996 (91-96) 

9356 11968 16.8X 25036 15.9% 

7545 9908 18,6% 22207 17.5% 

1153 1410 12.1% 2748 14.3% 

1153 1410 12.1% 2748 14.3% 

213 245 7.7% 280 2.7% 
940 1165 13.3% 2468 16.2% 

5013 6852 23.3% 16760 19.6% 

5013 6852 23.3% 16760 19.6% 

1715 2366 21.1% 4556 14.0% 

1377 2018 26.8% 5256 21.1% 

1921 2468 22.8% 6948 23.0% 

1379 1646 10.7% 2699 10.4% 

1446 1621 9.2% 1935 3.6% 

365 439 13.1% 895 15.3% 

Source: Dataquest 
October 1986 
Ref. 1086 
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Consumption and Factory Shipments 

Table 6a 

REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 

NMOS 

PMOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1977 

483 

184 

39 

39 

88 

88 

57 

257 

42 

1978 

660 

258 

45 

45 

110 

110 

103 

346 

56 

1979 

790 

364 

79 

79 

2 

77 

100 

100 

25 
17 

58 

185 

334 

92 

1980 

996 

450 

108 

108 

3 

105 

143 

143 

34 

27 

82 

199 

416 

130 

Source: 

1981 

963 

494 

106 

106 

3 
103 

171 

171 

51 

43 

77 

217 

355 

114 

Dataquest 

1982 

1042 

585 

113 

113 

4 
109 

248 

248 

106 

63 
79 

224 

345 

112 

October 1986 

Ref. 1086 

30 1986 Dataquest Incorporated October SIS Industry-Technology 



Consumption and Factory Shipments 

Table 6b 

REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 

NMOS 

PHOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 
MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1983 

1503 

959 

162 

162 
4 

158 

450 

450 
194 
112 
144 

347 

419 

125 

1984 

2298 

1474 

246 

246 
7 

239 

825 

825 
313 
164 
348 

403 

695 

129 

1985 

1897 

1155 

131 

131 
6 

125 

627 

627 
136 
135 
356 

397 

622 

120 

1986 

2919 

1886 

212 

212 
12 
200 

1096 

1096 

222 
283 
591 

578 

866 

167 

Source: 1 
1 

1 

1987 

4009 

2769 

280 

280 
15 
265 

1716 

1716 

375 
455 
886 

773 

1037 

203 

Jataquest 

1988 

5425 

4008 

359 

359 
23 
336 

2655 

2655 

925 
610 

. 1120 

994 

1172 

245 

Dctober 1986 
Ref. 1086 
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Consumption and Factory Shipments 

Table 6c 

REST OF WORLD SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 
TTL 

ECL 

Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 
Bipolar Digital Logic 

MOS (Technology) 

1989 

5205 

3757 

351 

351 

25 

326 

2446 

1990 

6092 

4571 

403 

403 

28 

375 

3128 

CAGR CAGR 

1991 (86-91) 1996 (91-96) 

NMOS 

PMOS 

CMOS 

MOS ( F u n c t i o n ) 

MOS Memory 

MOS M i c r o D e v i c e 

MOS Log ic 

Linear 

Total Discrete 

Total Optoelectronic 

2446 3128 
766 963 
580 778 

1100 1387 

960 1040 

1194 1231 

254 290 

7359 25.4% 18115 19.7% 

5681 30.4% 15281 21.9% 

482 24.2% 1219 20.4% 

482 24.2% 1219 20.4% 
32 32.2% 52 10.2% 

450 23.8% 1167 21.0% 

4019 36.3% 11770 24.0% 

4019 36.3% 11770 24.0% 
1173 43.2% 3875 27.0% 
1044 40.6% 2822 22.0% 

1802 31.0% 5073 23.0% 

1180 19.9% 2292 14.2% 

1338 13.6% 2234 10.8% 

340 19.0% 600 12.0% 

Source: Dataquest 

October 1986 
Ref. 1086 
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Consumption and Factory Shipments 

Table 7a 

WORLDWIDE AVERAGE SELLING PRICES 
( D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 

ECL 

Other Bipolar Digital 

1977 

0.28 

1.02 

0.66 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

1978 1979 1980 1981 1982 
« • « * * * * * 4 * « * * « * V V « * B 

0.29 0.30 0.32 0.31 0.33 

1.01 0.97 1.07 1.02 1.01 

0.63 0.57 0.70 0.70 0.62 

0.66 0.63 0.57 0.70 0.70 0.62 

MOS (Technology) 

NMOS 

PMOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

2.06 

4.46 

3.01 

0.76 

2.06 

0.00 

0.00 

0.00 

0.83 

0.14 

0.45 

1.91 

4.46 

1.92 

0.64 

1.91 

0.00 

0.00 

0.00 

0.84 

0.13 

0.47 

X 

1.93 

3.66 

1.80 

0.78 

1.93 

5.15 

3.96 

0.89 

0.78 

0.12 

0.51 

1.81 

3.08 

1.75 

0.79 

1.81 

4.90 

3.61 

0.85 

0.83 

0.12 

0.44 

Source: 

1.66 

3.06 

1.70 

0.74 

1.66 

3.17 

3.40 

0.86 

0.81 

0.11 

0.39 

Dataquest 

1.71 

2.91 

1.70 

0.78 

1.71 

3.06 

3.34 

0.80 

0.79 

0.11 

0.38 

October 1986 

Ref. 1086 
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Consumption and Factory Shipments 

T a b l e 7b 

TfOSU>HIDE AVESA£»E SELLIH6 PRICES 
( D o l l a r s ) 

SIS Industry-Technology © 1986 Dataquest Incorporated October 35 



Consumption and Factory Shipments 

Table 7c 

WORLDWIDE AVERAGE SELLING PRICES 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 
NMOS 
PHOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1989 

0.44 

1.41 

0.86 

0.86 

2.16 
2.98 

1.76 

1.89 

2.16 

2.76 
3.94 

1.42 

0.93 

0.09 

0.38 

1990 

0.46 

1.50 

0.90 

0.90 

2.30 

3.31 
1.76 

2.04 

2.30 

3.18 
3.59 

1.53 

0.93 

0.09 

0.37 

1 

1991 

0.46 

1.59 

0.91 

0.91 

2.36 

3.00 

1.79 

2.23 

2.36 

3.20 

3.50 

1.60 

0.94 

0.08 

0.34 

Source: 

CAGR 

(86-91) 

6.0% 

8.4X 

5.IX 

5.1% 

7. IX 
3.8X 

0.5X 
15.8X 

7.1X 

4.8X 

-1,9X 

11.5X 

4.3X 

-2.4% 

0.4X 

Dataquest 

CAGR 
1996 (91-96) 

0.62 

2.00 

1.00 

1.00 

3.09 

3.00 

1.84 

3.09 

3.09 

3.15 
3.04 

3.08 

1.00 

0.08 

0.36 

October 1986 
Ref. 1086 

6.0% 

4.6% 

1.9% 

1.9% 

5.5% 
O.OX 

0.6X 

6.7% 

5.5% 

-0.3% 
•2.8% 

14.0% 

1.2% 

-1.2X 

1.2X 
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Consumption and Factory Shipments 

T a b l e 8a 

W O R L D W I D E S E M I C O M D U C T O R CONST]MPTION 

(Millions of U n i t s ) 

Total Semicofiductor 

Total ic 

1977 

25053 

3703 

Bipolar Digital (Technology) 1506 
TTL 
ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 1506 
Bipolar Digital Menwry 
Bipolar Digital Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 

30986 

5171 

2002 

2002 

"79 1980 

37421 43800 

7242 8955 

2937 3391 

1981 

47180 

9809 

3339 

1982 

46264 

10791 

3890 

2937 3391 3339 
3890 

769 

147 

204 

418 

769 

1428 

20679 

671 

1221 
305 
299 
617 

1221 

1949 

24917 

898 

1731 

597 

276 

858 

1731 

325 
137 

1269 

2574 

29068 

1111 

2603 
1041 

287 

1275 

2603 

455 
239 
1909 

2960 

33288 

1557 

2906 
1042 

265 

1598 

2906 

655 
319 
1933 

3564 

35326 

2045 

Source: Dataquest 

3306 
1341 

221 

1744 

3306 
883 
395 

2029 

3595 

33314 

2159 

October 1986 
Ref . 1086 
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Table 8b 

WORLDWIDE SEMICONDUCTOR CONSUMPTION 
( M i l l i o n s o f U n i t s ) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 
ECL 
Other Bipolar Digital 

1983 

60344 

14110 

4612 

Bipolar Digital (Function) 

Bipolar Digital Memory 

Bipolar Digital Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
MOS Memory 
MOS Micro Device 
MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1984 1985 1986 1987 1988 
_ * • « B B B B _ B . ^ ^ « « • « M m m m 

79853 71308 77845 84733 103503 

20455 17857 19835 22432 26375 

7403 5351 5981 6552 7511 

4612 7403 5351 5981 6552 7511 

4665 6482 6234 6964 8348 10287 
1745 2405 2610 2498 2721 2884 
182 161 83 66 60 49 

2738 3917 3540 4399 5568 7354 

4665 6482 6234 6964 8348 10287 

1150 1635 1586 1721 1927 2501 

592 739 715 850 1027 1316 

2923 4108 3933 4393 5395 6471 

4833 6569 6272 ' 6890 7531 8577 

43443 55882 49952 53660 57658 71451 

2791 3516 3449 4350 4643 5678 

Source: Oataquest 
October 1986 
Ref. 1086 
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Table 8c 

WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Mi l l ions of Units ) 

_ 
Total Semiconductor 

Total IC 

Bipolar 

TTL 
ECL 
Other 

Digital 

Bipolar 

(Technology) 

Digital 

1989 
..--

102688 

25853 

7045 

CAGR CAGR 

1990 1991 (86-91) 1996 (91-96) 

112581 136923 13.9% 215850 9.5% 

28298 33448 13.4% 58337 11.8% 

7430 8686 10.2% 14812 11.3% 

Bipolar D i g i t a l (Function) 

Bipolar D i g i t a l Memory 

Bipolar D i g i t a l Logic 

MOS (Technology) 

NMOS 

PMOS 

CMOS 

MOS (Function) 

MOS Memory 

MOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

7045 7430 8686 10.2% 14812 11.3% 

10554 

2679 

41 

7834 

10554 

2777 

1615 

6161 

8255 

71521 

5314 

11955 14756 
2467 2517 
38 34 

9450 12205 

11955 14756 

2942 3589 

2133 2916 

6880 8251 

8913 10006 

78222 95777 

6061 7698 

18.8% 28028 
-0.7% 230 

-16.4% 30 

28.1% 27768 

18.8% 28028 

17.7% 8425 

32.5% 8192 

16.0% 11411 

9.8% 15497 

13.9% 143671 

17.4% 13842 

13.7% 

-38.0% 

-2.5% 

17.9% 

13.7% 

18.6% 

22.9% 

6.7% 

9.1% 

8.4% 

12.5% 

Source: Dataquest 
October 1986 
Ref. 1086 
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Table 9a 

WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

TTL 

ECL 

Other Bipolar Digital 

Bipolar Digital (Function) 

Bipolar Digital Hemory 

Bipolar Digital Logic 

MOS (Technology) 

NMOS 

PMOS 

CMOS 

HOS (Function) 

MOS Memory 

HOS Micro Device 

MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1977 

6968 

3763 

994 

771 

95 

128 

994 

1584 

655 

613 

316 

1584 

704 

1185 

2903 

302 

1978 

8953 

5230 

1261 

990 
138 

133 

1261 

2332 

1361 

574 

397 

2332 

996 

1637 

3301 

422 

1979 

11114 

7028 

1674 

1365 

170 

139 

1674 

324 

1350 

3346 

2184 

497 

665 

3346 

1676 

541 

1129 

2008 

3522 

564 

1980 

14118 

9546 

2374 

1930 

300 

144 

2374 

572 

1802 

4715 

3207 

503 

1005 

4715 

2230 

862 

1623 

2457 

3883 

689 

Source: 1 

( 

1 

1981 

14828 

10046 

2337 

1823 

376 

138 

2337 

558 

1779 

4822 

3190 

451 

1181 

4822 

2075 

1085 

1662 

2887 

3985 

797 

)ataquest 

Dctober 1986 

;ef. 1086 
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Table 9b 

WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

Bipolar 

TTL 
ECL 
Other 

Digital 

Bipolar 

(Technology) 

Digital 

1982 

15261 

10894 

2412 
1889 

391 
132 

1983 1984 1985 1986 

19665 29087 24823 30642 

14684 22753 18988 23508 

2998 4812 3799 

2423 4067 3058 
445 607 607 

130 138 134 

4487 

Bipolar Digital (Function) 2412 
Bipolar Digital Memory 511 

Bipolar Digital Logic 1901 

2998 4812 3799 4487 

593 719 603 685 
2405 4093 3196 3801 

MOS (Technology) 
NMOS 

PMOS 
CMOS 

MOS (Function) 
MOS Memory 

MOS Micro Device 
MOS Logic 

Linear 

Total Discrete 

Total Optoelectronic 

5642 

3902 

376 
1364 

5642 

2701 
1318 

1623 

2840 

3547 

820 

8013 

5496 

319 
2198 

8013 
3691 

2013 

2309 

3673 

3949 

1032 

13014 

8850 

281 
3883 

13014 

6261 

3261 

3492 

4927 

5054 

1280 

10422 

6488 

146 
3788 

10422 

4013 
2751 

3658 

4767 

4670 

1165 

Source: 1 
1 

1 

12890 

7231 

116 
5543 

12890 

4353 

3485 

5052 

6132 

5557 

1577 

3ataquest 
October 1986 

ief. 1086 
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Table 10 

HISTORICAL NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 
1976 through 1985 

Factory shipments were not available at time of publication. This 
section will be supplied at a late date. 
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Table 11 

HISTORICAL JAPANESE SEMICONDUCTOR FACTOR? SHIPMENTS 
(Millions of Dollars) 
1976 through 1985 

Factory shipments were not available at time of publication. This 
section will be supplied at a late date. 
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Table 12 

HISTORICAL JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Yen) 
1976 through 1985 

Factory shipments were not available at time of publication. This 
section will be supplied at a late date. 
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Table 13 

HISTORICAL EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 
1976 through 1985 

Factory shipments were not available at time of publication. This 
section will be supplied at a late date. 
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Table 14 

HISTORICAL REST OF WORLD SEMICOMDUCTOR FACTORY SHIPMENTS 
(Millions of Dollars) 
1976 through 1985 

Factory shipments were not available at time of publication. This 
section will be supplied at a late date. 
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Consumption and Shipment Data 

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

Consumption and Factory Shipments 

Historical Consumption (Worldwide) 

Consumption Forecast (Worldwide) 

Historical Consumption (North American) 

Consumption Forecast (North American) 

Historical Consumption (Japanese) 

Consumption Forecast (Japanese) 

Historical Consumption (Japanese, Yen) 

Consumption Forecast (Japanese, Yen) 

Historical Consumption (Western European) 

Consumption Forecast (Western European) 

Historical Consumption (Rest of World) 

Consumption Forecast (Rest of World) 

Historical Average Selling Price (Worldwide) 

Average Selling Price Forecast (Worldwide) 

Historical Unit Consumption (Worldwide) 

Unit Consumption Forecast (Worldwide) 

Historical Factory Shipments (Worldwide) 

Historical Factory Shipments (North American) 

Historical Factory Shipments (Japanese) 

Historical Factory Shipments (Japanese, Yen) 

Historical Factory Shipments (Western European) 

Historical Factory Shipments (Rest of World) 
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Consumption and Factory Shipments 

INTRODUCTION 

Consumption/factory shipments data comprise a set of detailed tables 
that estimate semiconductor consumption and semiconductor factory 
shipments both worldwide and for four major geographical regions for the 
years 1976 through 1991 and 1996. Semiconductor consumption tables are 
divided into historical data tables and forecast tables. Semiconductor 
factory shipments tables are historical data tables only. All historical 
tables begin with 1976 and end with 1985, while all forecast tables 
provide annual market size estimates for 1984 through 1991, with 
additional estimates for 1996. Please refer to the "Forecast" section 
for a discussion of the differences between historical and future dollar 
values. A list of tables detailing the type of data, region, years and 
units, is as follows: 

LIST OF TABLES—CONSUMPTION/FACTORY SHIPMENTS 

Table Region Covered Years Units 

0 Japan, 
Western Europe Exchange Rates 

1 Worldwide Consumption 
2 Worldwide Consumption 
3 North America Consumption 
4 North America Consumption 
5 Japan Consumption 
6 Japan Consumption 
7 Japan Consumption 
8 Japan Consumption 
9 Western Europe Consumption 
10 Western Europe Consumption 
11 Rest of World Consumption 
12 Rest of World Consumption 

13 Worldwide Average Selling Price 
14 Worldwide Average Selling Price 

15 Worldwide Consumption 
16 Worldwide Consumption 

17 Worldwide Factory Shipments 
18 North America Factory Shipments 
19 Japan Factory Shipments 
20 Japan Factory Shipments 
21 Western Europe Factory Shipments 
22 Rest of World Factory Shipments 

1970-1985 

1976-1985 
1984-1991; 
1976-1985 
1984-1991; 
1976-1985 
1984-1991; 
1976-1985 
1984-1991; 
1976-1985 
1984-1991; 
1976-1985 
1984-1991; 

1976-1985 
1984-1991; 

1976-1985 
1984-1991; 

1976-1985 
1976-1985 
1976-1985 
1976-1985 
1976-1985 
1976-1985 

1996 

1996 

1996 

1996 

1996 

1996 

1996 

1996 

Various 

Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Yen 
Yen 
Dollars 
Dollars 
Dollars 
Dollars 

Dollars 
Dollars 

Units 
Units 

Dollars 
Dollars 
Dollars 
Yen 
Dollars 
Dollars 
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Each table gives estimates of semiconductor consumption or factory 
shipments listed by the major semiconductor device product categories. 
In these tables, semiconductor components are divided into three major 
product groups: integrated circuits, discrete devices, and optoelectronic 
devices. These groups are divided into a number of subgroups, some of 
which are segmented further. 

DEFINITIONS AND CONVENTIONS 

DATAQUEST uses a common manufacturer base for all data tables. This 
base includes all suppliers to the merchant semiconductor market. It 
excludes captive suppliers that manufacture devices solely for the 
benefit of the parent company, such as AT&T Technologies (formerly 
Western Electric), Burroughs, and IBM. Included, however, are companies 
that actively market semiconductor devices to the merchant market as well 
as to other divisions of their own companies. A recent case in point is 
NCR, previously a captive supplier, which in 1982 offered products on the 
merchant market for the first time. For such companies, both external 
shipments and internal consumption are included. Devices that are used 
internally are valued at current market prices. 

Consumption—DATAQUEST defines consumption as the purchase of a 
semiconductor device or devices. This definition must be differentiated 
from actual use of the device in a final product. Devices that are 
inventoried at the user level are considered consumption according to our 
definition. 

Factory Shipments Location—The fabrication and assembly of a semi
conductor device may be performed in several different locations. 
Factory shipment is defined as occurring from that point where the device 
was tested and marked, irrespective of where the device was assembled or 
where the initial wafer fabrication was performed. 

Hybrids—In earlier consumption/factory shipment data, hybrid devices 
were included as a separate segment of integrated circuits. However, 
since hybrid devices are primarily a special packaging arrangement, this 
segment has been omitted. Hybrid devices manufactured by semiconductor 
companies are now included in the most appropriate product segment, 
usually the linear segment. 
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Power Devices—The difference between low-power and high-power 
transistors is set at the 1-watt power-handling capability. Power diodes 
are rated at 1 amp or higher; small-signal diodes are rated at less than 
1 amp. Special discrete devices that are neither transistors, diodes, 
nor thyristors are categorized as "other discretes." 

The manufacturer base product group definitions and guidelines for 
including value of output that we have used in our tables may differ from 
those used in other studies of this type. Our base is nearly the same as 
that used by the World Semiconductor Trade Statistics program (WSTS). 

Regions—North America is defined as including both the United States 
and Canada. Latin America, including Mexico, is considered part of the 
Rest of World (ROW) category. Western Europe includes Austria, Belgium, 
the Federal Republic of Germany, Prance, Greece, Italy, Luxembourg, the 
Scandinavian countries (Denmark, Finland, Norway, Sweden), Spain, and the 
United Kingdom. 

DATA SOURCES 

The information presented in the consumption/factory shipment data 
has been consolidated from a variety of sources, each of which focuses on 
a specific part of the market. These sources include the following: 

• U.S. Commerce Department trade statistics. World Semiconductor 
Trade Statistics (WSTS) data, and DATAQUEST's estimates of 
regional company sales are used to determine North American 
consumption and factory shipments. * 

• Japanese trade statistics compiled and published by the Ministry 
of Finance (MOF), and the Ministry of International Trade and 
Industry (MITI), WSTS data, and DATAQUEST's estimates of 
regional company sales are used to determine Japanese factory 
shipments and consumption. 

» For West European markets, U.S. Department of Commerce trade 
statistics, marketing statistics from WSTS data, and DATAQUEST's 
estimates of regional company sales are used to determine 
factory shipments and consumption. 

• In ROW, the major published sources used to estimate consumption 
and factory shipments are U.S. Department of Commerce and MITI 
trade statistics, WSTS data, and DATAQUEST's estimates of 
company shipments into the region. 
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DATAQUEST believes that the estimates presented here are the most 
accurate and meaningful generally available today. The sources of the 
data and the guidelines for the forecasts presented in the tables are: 

• Unit sales or revenues (or both) published by major industry 
participants, both in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry 
spokesmen 

• Government data or trade association data such as those from the 
Electronics Industry Association (EIA), MITI, WSTS, and the U.S. 
Department of Commerce 

• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and 
users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve 
consistency among the various data elements that constitute the forecast 
and the historical data base. To ensure the accuracy and consistency of 
the estimates, we have compared the value of directly obtained data 
elements with values obtained by indirect means, wherever possible. 
Thus, the worldwide totals in the consumption/factory shipment analysis 
are consistent with the worldwide totals of the market share analysis. 
However, the regional factory shipment totals of the market share data do 
not and should not equal the regional factory shipments totals of the 
consumption/factory shipment tables because this latter analysis includes 
factories of all national origins producing in a given region. For 
example, factory shipments in Japan includes companies like Texas 
Instruments Japan. 

ACCURACY 

The tables presented here represent DATAQUEST estimates that we 
believe are reasonably accurate. Where we have no reasonable estimate, 
none is given. A blank space in a table indicates that a reasonably 
accurate estimate is unavailable, and a zero in a table represents an 
estimate. 
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VALUATION OF CONSUMPTION AND FACTORY SHIPMENTS 

Regional consumption and factory shipments are all expressed in 
U.S. dollars, (Japanese consumption and shipments are, however, also 
expressed in yen). To make the tables in this study useful in comparing 
different regions, it is necessary to express all values in a common 
currency and, because of the U.S. producers' large presence in 
international markets, the dollar is the preferred choice. 

However, the choice of the U.S* dollar (or any single currency, for 
that matter) as the currency basis for the tables, brings with it some 
problems that require the readers' careful consideration in interpreting 
the data. 

Inflation 

All countries that participate significantly in international 
semiconductor markets suffered from an overall price inflation in the 
1970s, continuing into the 1980s. 

As a consequence, the dollar in a given year is not truly comparable 
with the dollar in any preceding year. Consumer and wholesale price 
indices and GNP deflators all measure price changes in various composite 
"market baskets" of goods. However, there is no price index that 
measures price changes of material, equipment, and labor inputs to the 
semiconductor industry. Indeed, the "mix" is changing so rapidly that 
what is used this year was sometimes unavailable last year, at any 
price. Nor is there a composite price index that measures price changes 
in aggregate semiconductor product. In an industry noted for its 
deflationary trends, this latter effect would tend to make the component 
purchaser's dollar worth more as time passed, in terms of 
electronic purchasing ability. 

We have made no adjustments in the historical data to account for 
these inflationary and deflationary effects. The data are expressed in 
current dollars (dollars that include the inflation rate and exchange 
rates of the given year) for all historical data; comparisons between 
different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for 
semiconductor components, one must look at the price per function of a 
circuit, the complexity of the circuit, and the product mix according to 
this increasing complexity. It is true, that one characteristic of the 
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semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per year for the last 
15 years. At the same time, circuits have become denser, resulting in an 
overall increase in the price of a device with a decreasing cost per 
function. Thus, Table 14 shows the worldwide ASPs increasing after many 
years of decreasing, due to the move toward higher-complexity devices. 
There are also regional differences in ASPs due to regional competition 
differences and the varying regional product consumption mix. The 
worldwide ASP is truly an aggregate measure and may differ significantly 
from ASPs in any specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from 
many countries, each of which has different and changing exchange rates. 
DATAQUEST uses Annual Foreign Exchange Rates for each year as published 
by The International Monetary Fund. As far as possible, we prepare our 
estimates in terms of local currencies before conversion to U.S. 
dollars. The exchange rates for major currencies can be found in Table 0̂  
at the end of this introduction. 

Japanese consumption and factory shipments are based on MITI data, 
which are originally expressed in yen. The Japanese data published in 
this study are expressed in both dollars (Tables 5, 6, and 19) and in yen 
(Tables 7, 8, and 20). The yen/dollar exchange rate used for each year 
can be found in Table 0. Because of the fluctuations in the exchange 
rate for the yen, the dollar values given tend to distort the growth rate 
of the Japanese market, but they do provide a useful basis for regional 
market size comparisons. However, the data in yen give a better picture 
of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current 
dollars or dollars that include the given year's inflation rate and 
exchange rates. However, the consumption forecasts, which appear in 
Tables 2, 4, 6, 8, 10, and 12, use constant dollars and exchange rates, 
with no allowance for inflation or variations in the rates of exchange 
between countries. All estimates for 1986 and beyond are made as if 1986 
monetary conditions will continue through 1996 and, therefore, show the 
absolute year-to-year growth during this period. 

Information on interregional trade and other analyses used in the 
preparation of these tables is available to DATAQUEST clients upon 
request. 
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Table 0 

ANNUAL FOREIGN EXCHANGE RATES 
(Expressed in U.S. Dollars) 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Japan 
(Dollars 
per Yen) 

$0.002795 
$0.002913 
$0.003311 
$0.003721 
$0.003427 
$0.003368 
$0.003376 
$0.003761 
$0.00485r 
$0.004518 
$0.004449 
$0.004519 
$0.004022 
$0.004203 
$0.004219 
$0.004202 

France 
(Dollars 

West 
Germany 
(Dollars 

per French per Deutsche 
Franc) 

$0.1808 
$0.1815 
$0.1984 
$0.2247 
$0.2079 
$0.2331 
$0.2092 
$0.2037 
$0.2217 
$0.2353 
$0.2364 
$0.1842 
$0.1522 
$0.1312 
$0.1144 
$0.1114 

Source: 

Mark) 

$0.2740 
$0.2874 
$0.3135 
$0.3745 
$0.3861 
$0.4065 
$0.3968 
$0.4310 
$0.4975 
$0.5464 
$0.5495 
$0.4425 
$0.4115 
$0.3922 
$0.3509 
$0.3401 

The International 
DATAQUEST 
May 1986 

United 
Kingdom 
(Dollars 
per Pound 
Sterling) 

$2.3810 
$2.4390 
$2.5000 
$2.4390 
$2.3256 
$2.2222 
$1.8182 
$1.7544 
$1.9231 
$2.1277 
$2.3256 
$1.0408 
$1.7544 
$1.4085 
$1.3333 
$1.2821 

Monetary Fund 
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TABLE 1 

HISTORICAL WORIDWIDE SEMIOOhOUCTOR CONSUkfTICN 
(Mil lions of Dollars) - \ 
1976 through 1985 
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Total Semiconductor 

Totol IC 

Bipolar Digital (Technology) 

ECL 
Other Bipolar Digital 

Bipolar Digital (Functii>n) 
Bipolar Digitol Memory 
Bipolar DIgi tal Logic 

MOS (Technology) 
KWOS 
PMDS 
CMOS 

M3S (Function) 
MOS Memory 
M06 Micro Devictt 
MOS Logic 

Linear 

Totol Discrete 

Transistor 
^al I Signaf Translator 
Power Transistor 

Diode 
SmolI Signal Diode 
Power Diode 
Zenor Diode 

Thyriator 

Other Discrete 

Total Optoelectronic 
LED Lonps 
LED Disploys 
Opticoi Couplers 
Other Optoelectronltji 

1976 

5982 

3087 

865 
682 
76 
107 

865 

1239 
377 
658 
204 

1239 

983 

2612 

1351 
805 
546 

896 
281 
496 
119 

242 

123 

283 
53 
148 
29 
53 

1977 

6968 

3763 

994 
771 
95 
128 

994 

1584 
655 
613 
316 

1584 

1185 

2903 

1460 
800 
660 

1001 
311 
563 
127 

300 

142 

302 
73 
139 
34 
56 

1978 

8953 

5230 

1261 
990 
138 
133 

1261 

2332 
1361 
574 
397 

2332 

1637 

3301 

1625 
892 
733 

1184 
370 
663 
151 

339 

153 

422 
101 
187 
52 
82 

1979 

11114 

7028 

1674 
1365 
170 
139 

1674 
324 
1350 

3346 
2184 
497 
665 

3346 
1676 
541 
1129 

2008 

3522 

1696 
891 
805 

1277 
437 
688 
152 

365 

184 

564 
119 
234 
80 
131 

1980 

14118 

9546 

2374 
1930 
300 
144 

2374 
572 
1802 

4715 
3207 
503 
1005 

4715 
2230 
862 
1623 

2457 

3883 

1841 
938 
903 

1441 
478 
786 
177 

401 

200 

689 
136 
268 
100 
185 

1981 

14828 

10046 

2337 
1823 
376 
138 

2337 
558 
1779 

4822 
3190 
451 
1181 

4822 
2075 
1085 
1662 

2887 

3985 

2019 
1096 
923 

1417 
464 
771 
192 

356 

193 

797 
180 
285 
122 
210 

1982 

15261 

10894 

2412 
1889 
391 
132 

2412 
511 
1901 

5642 
3902 
376 
1364 

5642 
2701 
1318 
1623 

2840 

3547 

1791 
953 
838 

1249 
393 
665 
191 

315 

192 

820 
187 
286 
129 
218 

1983 

19665 

14684 

2998 
2423 
445 
130 

2998 
593 
2405 

8013 
5496 
319 
2198 

8013 
3691 
2013 
2309 

3673 

3949 

1946 
1008 
938 

1446 
459 
794 
193 

314 

243 

1032 
245 
363 
152 
272 

1984 

29087 

22753 

4812 
4067 
607 
138 

4812 
719 
4093 

13014 
8850 
281 
3883 

13014 
6261 
3261 
3492 

4927 

5054 

2528 
1285 
1243 

1792 
537 
992 
263 

438 

296 

1280 
277 
453 
189 
361 

198 

2473 

1887 

378 
304 
60 
13 

378 
59 
318 

1032 
639 
14 

378 

1032 
400 
275 
356 

476 

467 

228 
110 
117 

162 
48 
89 
24 

44 

33 

118 
24 
42 
17 
34 

Source: 
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Bipolar Digital (Tactmology) 

ECL 
Ottiar BIpolor Digital 

Bipolar Digital (Function) 
Bipolar Digital Uomory 
Bipolar DIgltol Logic 

t C S {T«ctTr»lofly) 

nee 
OC6 

MDS (Function) 
tJOS Mmory 
MDS Micro Dovic* 
HCS Logic 

Llnaor 

Total Dlicr«la 

Transistor 
9 n o M Slgnol Translator 
Pcwfor Transistor 

Diode 
Snail Signal Diode 
Potnr DIods 
Zonsr Diode 

ThyrIstor 

Other Discrite 

Totol Optoelectronic 
LED Lanps 
LED Disploys 
Optical Couplers 
Other Optoelectrontcs 

4812 
719 
4893 

13814 
8858 
281 
3883 

13814 
6261 
3261 
3492 

4927 

5864 

TABLE 2 

WDRiriWIDE SEMICOMXJCTOR OONSLfcPTION FWEIOST 
(Millions of Dollors) 

1084 through 1991, plue 1996 
1984 

29887 

22753 

4812 

1985 

24735 

18875 

3784 

3784 
595 
3189 

18324 
B39v 
146 

3788 
18324 
4888 
2751 
3565 

4767 

4676 

2528 
1285 
1243 

1792 
537 
992 
263 

438 

296 

1288 
277 
453 
189 
361 

2288 
1189 
1171 

1621 
486 
892 
243 

445 

338 

1184 
249 
421 
173 
341 

1986 1987 1968 1989 

28821 38163 47346 46357 

21941 38488 38678 37848 

4884 5189 6811 5747 

587 

366 

1479 
Jv9 
589 
218 
441 

1990 

55458 

46188 

6453 

CAGR 
1991 (1985-91) 

67988 18.3Jt 

57264 20.3X 

7523 12. IX 

4864 
642 
3442 

12182 
6829 
116 

5248 

12182 
4583 
3355 
4244 

5675 

5481 

2619 
1313 
1386 

1909 
545 
1889 
275 

5109 
744 
4365 

18287 
B999 
186 

9183 
18287 
7348 
5855 
^VfttkA DOO^ 

7182 

5924 

2989 
1498 
1451 

2872 
567 
1215 
290 

8811 
833 
5178 

24048 
10253 

87 
13706 
24846 
18833 
6734 
7279 

8613 

6625 

3272 
1574 
1698 

2278 
626 
1313 
339 

5747 
828 
4927 

23628 
8197 
72 

15357 
23626 
8935 
6939 
7752 

8475 

6497 

3339 
1624 
1715 

2159 
572 
1262 
325 

6453 
862 
5591 

29868 
8893 

67 
2V90D 

29866 
11889 
8965 
9812 
9789 

7009 

3656 
1765 
1891 

2308 
622 
1367 
319 

7523 
912 
6611 

38398 
8539 
61 

29798 
38398 
14855 
11761 
12582 

11343 

7895 

4155 
2017 
2138 

2572 
689 
1558 
333 

12.IX 
7.4X 
12.SK 

24.9R 
5.m 

-13.SK 
41 .{R 
24.SK 
23.3R 
27.« 
23.4!i'. 

15.5K 

9. IX 

10.SX 
10.SR 
10.6R 

8.OK 
6.eR 
9.6X 
5.4X 

539 

404 

1741 
346 
582 
256 
557 

60D 

469 

2051 
392 
676 
385 
678 

536 

463 

2012 
360 
642 
323 
687 

519 

526 

2341 
433 
737 
379 
792 

542 

626 

2749 
509 
846 
451 
943 

3.3X 

11.3X 

15. IX 
12.7X 
12.3X 
17.3X 
18.5X 

S 



TABLE 3 

HISTORICAL NORTH HJfFlCMi SCMICCMXJCTOR CONSUyPTION 
(Millions or OoMors) 

1976 throogh 1985 

vo 
00 
o\ 

? 
ft 
» 
•Q 
C 
re 
0) 
rt 
9 

8 
M 

"8 
M 
01 
f t 
(D 

a 

I 
CO 
H 
CO 

3 
a 
c 
to 
ft 

I 

(D 
O 
cr 
g 
o 
(Q 

Total Sanic^xdlMctor 

Total IC 

Bipolar Digital (Tectmolitgy) 

ECL 
Other BIpoior Digital 

Bipolar Digital (Function) 
Bipolar Digital Mmory 
Bipolar DIgitol Logic 

M3S (Technology) 

RyD6 
CMOS 

WDS (Function) 
M06 Memory 
MD6 Micro D«vlco 
MOS Logic 

Linoor 

Total Discrete 

Transistor 
Snail Stgnol Tramiator 
Powor Transistor 

DIodo 
Snail Signol Dtoda 
PoMr Oiods 
Zsnsr DIods 

Thyrlslor 

Othsr Discrste 

Totol Optoelactronic 
LED Loips 
LED Displays 
Optical Couptsrs 
Othsr Optoslactrontiis 

1976 

2423 

1490 

470 

1977 

2876 

1811 

537 

1978 

3506 

2335 

DOD 

1979 

4538 

3179 

901 

1980 

6053 

4562 

1411 

1961 

6529 

4867 

1339 

1982 

6970 

5466 

1367 

1863 

9141 

7400 

1729 

1984 

13139 

10940 

2843 

198 

960 

771 

200 

470 

640 

537 

830 

666 

1099 

901 
185 
716 

1411 
•tQft JVw 
1015 

1339 
375 
964 

1367 
320 
1047 

1729 
423 
1306 

2843 
431 
2412 

200 
31 
169 

1703 2442 2595 3183 4416 6355 424 

640 

380 

789 

400 
208 
192 

265 
65 
153 
47 

83 

41 

144 
15 
90 
17 
22 

830 

444 

940 

486 
228 
258 

295 
64 
174 
57 
115 

44 

125 
24 
62 
19 
20 

1099 

570 

1005 

515 
251 
264 

310 
55 
191 
64 

130 

SO 

166 
32 
81 
24 
29 

1703 
1028 
186 
489 
575 

1161 

• 546 
254 
291 

417 
76 
264 
77 

139 

60 

198 
28 
75 
42 
53 

2442 
1230 
377 
835 
709 

1289 

572 
264 
306 

483 
92 
306 
85 

159 

75 

202 
20 
63 
48 
71 

2595 
1107 
489 
999 
933 

1398 

690 
341 
349 

484 
92 
288 
104 
154 

70 

264 
42 
71 
70 
81 

3183 
1592 
641 
950 
916 

1221 

611 
304 
307 

434 
77 
245 
112 
129 

47 

283 
39 
74 
71 
99 

4416 
2051 
1068 
1297 

1255 

1397 

630 
296 
334 

555 
123 
319 
113 

136 

76 

344 
57 
100 
76 
111 

6355 
3248 
1719 
1388 

1742 

1727 

732 
347 
385 

701 
146 
409 
146 

204 

90 

472 
68 
154 
94 
136 

424 
177 
119 
127 

145 

152 

67 
29 
37 

59 
12 
33 
13 

18 

7 

36 
6 
12 
7 
11 

Soures: 

i ,i 
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(A 
M 
CO 

g, 
c 
CO 
rr 

I 
!̂  
o 
D" 
3 
O 
M 
O 
^Q 

o 
vo 
CO 
0\ 

D 
01 
rt 
D) 

iQ 
C 
(D 
(A 
ft 

M 
3 
O 
O 
<^ 

"S 
tu 
rr 
(D 

a 
s 
0) 

Totol Semiconductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 

ECL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Gipolor Digital Memory 
Bipolar Digital Logic 

TABl£ 4 

NORTH AMERICAN SEMICCMXJCTOR C»a*PTICN ftRBCAST 
(Mi 11lona of Dollora) 

1984 through 1991. plus 1996 

1984 

13139 

10940 

2843 

2843 
431 

2412 

1985 

9607 

7710 

2006 

2006 
315 
1691 

IvCG (Tttchnology) 
r*os 
FMDS 
OOS 

M:^ (Function) 
MOS Memory 
MCS Micro Device 
M X Logic 

L i neo r 

Total Discrete 

Tronsistor 
Snail Signal Transistor 
PcFwer Tronsistor 

Diode 
Snal1 Signal Diode 
Fewer Diode 
Zener Diode 

ThyriStor 

Other Discrete 

Toto) Optoelectronic 
LED Lcmps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

6355 

6355 
3248 
1719 
1388 

1742 

1727 

732 
347 
385 

701 
146 
409 
146 

204 

90 

472 
88 
154 
94 
136 

4247 

4247 
1774 
1195 
1278 

1457 

1528 

672 
294 
378 

592 
125 
333 
134 

186 

78 

369 
61 
127 
70 
111 

4846 

203 

89 

476 
84 
153 
91 
148 

1986 

10667 

8509 

2062 

2062 
346 
1716 

1987 

14330 

11777 

2534 

2534 
402 

2132 

1988 

17799 

14851 

2942 

2942 
448 

2494 

1989 

16575 

13773 

2733 

2733 
439 
2294 

1990 

19669 

16506 

3030 

3030 
461 

2569 

1991 

23977 

20285 

3495 

3495 
489 
3006 

CAGR 
(1985-91) 

16.55! 

17.5!! 

9.7% 

9.7% 
\ 7.6% 

10.1%-

5 

4 

7318 

208 

103 

607 
105 
182 
107 
213 

9482 8750 10727 13409 21.1% 3 

232 

127 

750 
125 
225 
134 
266 

190 

128 

713 
114 
207 
133 
259 

185 

164 

844 
140 
245 
1M 
300 

186 

218 

1025 
175 
287 
196 
367 

0.eR 

18.7% 

18.6% 
19.2% 
14.6% 
18.7% 
22.1% 

4846 
1876 
1399 
1571 

1601 

1682 

730 
333 
397 

660 
147 
368 
145 

7318 
3057 
2109 
2152 

1925 

1946 

863 
377 
486 

772 
167 
456 
149 

9482 
4066 
2748 
2668 

2427 

2198 

982 
425 
557 

857 
199 
478 
180 

8750 
3497 . 
2638 
2615 

2290 

2089 

986 
437 
549 

785 
173 
441 
171 

10727 
4266 
3245 
3216 

2749 

2319 

1119 
514 
605 

851 
193 
488 
170 

13409 
5333 
4056 
4020 

3381 

2667 

1309 
623 
686 

954 
222 
558 
174 

21.1% 
20.1% 
22.6% 
21.0% 

15.1% 

9.7% 

11.8% 
13.35! 
10.4% 

e.si 
10.e% 
9.0% 
4.4% 

3 
1 
1 
1 

Sour 



l A 
OD 
O l 

D 
01 
rT 
(U 

»Q 

c 
ID 
U 

H 
3 
O 
O 
M 

"S 

TABLE 5 

HISTORICAL JAPANESE SEMICCWXJCTCR CONSUl*=TICN 
( M i l l i o n s of Ckillars) 

1976 through 1985 

Total Semiconductor 

Totol IC 

Bipolar Digltol (Technology) 

ECL 
Other Btpolor Digital 

Bipolar Digital (Function) 
Bipolar Oigitai Metnory 
Bipclor Digi tal Iĵ gic 

1976 

1632 

787 

174 

174 

1977 

1723 

864 

190 

190 

1978 

2448 

1399 

259 

259 

1979 

2768 

1738 

304 

304 
52 
252 

1980 

3383 

2201 

345 

345 
57 
288 

1981 

4295 

2793 

438 

438 
77 
361 

1982 

4082 

2855 

498 

498 
87 
411 

1983 

5651 

4002 

624 

624 
59 
565 

1984 

8845 

6705 

999 

999 
132 
867 

1985 

8599 

6567 

953 

953 
125 
828 

M3S (Technology) 
l*OS 
i=MDS 

oxs 

306 314 588 762 991 1174 1263 1920 3742 3595 

n 
D) 
rr 
m 
a 

3: 
01 

CO 
M 
cn 
M 
3 
a 
c 
tn 
ri
ll 

1 
t^ 
m 
n 
tr 
3 
0 
(-• 

o 
lO 
*< 

MOS (Function) 
MD6 Monory 
MOG Micro D«vt«i:; 
UC6 Logic 

Linear 

Total Discrete 

Tronsiator 
Small Signal Trarwt.MOr 
Power Transistor 

Diode 
Smoi 1 Signal Diod(» 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonps 
LED Displays 
Optical Couplers 
Other Optoelectronic* 

306 

307 

801 

459 
305 
154 

251 
81 
148 
22 

52 

39 1 

44 
8 
24 
4 
8 

314 

360 

792 

431 
275 
156 

259 
77 
159 
23 

57 

45 

67 
7 
36 
6 
18 

588 

552 

946 

483 
299 
184 

348 
96 
222 
30 

63 

52 

103 
16 
47 
10 
30 

762 
256 
213 
293 

672 

889 

440 
268 
172 

322 
86 
204 
32 

72 

55 

141 
21 
63 
13 
44 

991 
423 
269 
299 

865 

986 

488 
290 
198 

367 
110 
217 
40 

74 

57 

196 
32 
89 
17 
58 

1174 
491 
404 
279 

1181 

1237 

656 
391 
265 

455 
177 
234 
44 

62 

64 

265 
58 
111 
19 
77 

1263 
534 
446 
283 

1094 

970 

503 
252 
251 

361 
150 
180 
31 

48 

58 

257 
71 
99 
22 
65 

1920 
865 
594 
461 

1458 

1267 

674 
334 
340 

478 
195 
246 
37 

50 

65 

382 
107 
147 
34 
94 

3742 
1705 
913 
1124 

1964 

1669 

908 
405 
503 

602 
242 
310 
50 

69 

90 

471 
103 
173 
43 
152 

3595 
1353 
936 
1306 

2019 

1566 

766 
329 
437 

- 556 
219 
287 
50 

106 

138 

466 
101 
171 
42 
152 

Source: 

9 t 
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(D 

n 
D-
3 
O 
O 
iQ 

vo 
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rt 
Dl 
rQ 
C 
fl> 
(A 
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D 
O 
O 
1 

"8 
Dl 
r t 
fl) 

a 
0> 
<̂ 

Total Sernicondiictor 

Total Integrated Circuit 

Bipolar Digital (Technology) 
TTL 
ECL 
Other Bipolar Digital 

Bipolor Digital (Function) 
Bipolar Digital Monory 
Bipolar Digital Logic 

MDS (Technology) 
fWDS 
PtJOS 
OJOS 

WCS (Function) 
kCG Memory 
M36 Micro Device 
MDS Logic 

Lineor 

Total Discrete 

Translator 
Small Signol Transistor 
Power Transistor 

Diode 
Srial I Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonps 
LED Disploys 
Optical Couplers 
Other Optoelectronics 

999 
132 
867 

3742 

1964 

1669 

69 

90 

471 
103 
173 
43 
152 

TABLE 6 

JAPANESE SEMIOONDUCTOR CCNSUKFTICN FORECAST 
(Millions of Dollara) 

1984 through 1991, plus 1996 

1984 

8845 

6705 

999 

1985 

8599 

6567 

953 

953 
125 
828 

3595 

3742 
1705 
913 
1124 

3595 
1353 
936 
1306 

2019 

1566 

908 
405 
503 

602 
242 
310 
50 

766 
329 
437 

556 
219 
287 
50 

106 

138 

466 
101 
171 
42 
152 

1986 

11034 

8496 

1164 

1987 

14425 

11870 

1462 

19S8 

17840 

15010 

1702 

1989 

17825 

15026 

1638 

1990 

21699 

18557 

1865 

1991 

26805 

23238 

2213 

CAI^ 
1991 (1985-91) 1 

4600 

132 

140 

587 
126 
213 
52 
196 

6811 

129 

136 

644 
132 
230 
57 
225 

20.9% 6 

23.4J! 56 

15.155 4 

1164 
139 

1025 

1462 
160 
1302 

1702 
166 

1536 

1638 
163 

1475 

1865 
169 

1696 

2213 
178 

2035 

15.15! 
6.15! 
16.25S 

4 

4 

9100 9228 11928 15642 27.855 42 

141 

154 

747 
146 
262 
67 

272 

125 

150 

739 
130 
255 
79 
275 

123 

175 

835 
154 
284 
91 
306 

125 

204 

960 
174 
321 
103 
362 

2.855 

6.755 

12.85! 
9.5% 

11.15! 
16.15! 
15.6% 

4600 
1715 
1233 
1652 

2732 

1951 

948 
436 
512 

731 
254 
412 
65 

6811 
2622 
1894 
2295 

3597 

1911 

946 
421 
525 

700 
240 
400 
60 

9100 
3697 
2557 
2846 

4208 

2083 

1047 
444 
603 

741 
257 
415 
69 

9228 
3327 
2685 
3216 

4160 

2060 

1078 
458 
620 

707 
236 
403 
68 

11928 
4192 
3652 
4084 

4764 

2307 

1214 
520 
694 

795 
274 
455 
66 

15642 
5366 
4967 
5309 

5383 

2607 

1379 
585 
794 

899 
304 
526 
69 

27.8% 
25.8% 
32.1% 
26.3% 

17.8% 

8.9% 

10.3% 
10.1% 
10.5% 

8.3% 
5.6% 
10.6% 
5.5% 

42 
13 
13 
15 

8 

3 

2 

Sour 



Historical Consumption 
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c 
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1-1 
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a-
a 
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fQ 
>< 

<A 
OD 
O l 

O 
01 
rt 
01 
iQ 
c 
m 
(0 
rr 

3 
O 

"8 
01 
r t 
(D 

a 
0) 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 

K L 
Other BIpolor Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

MOS (Technology) 
HXS 
mcs 
OJCS 

MOS (Function) 
MDS Memory 
MCS Micro Device 
MJS Logic 

Linear 

Total Discrete 

Ironsistor 
Small Signol Transistor 
Pc««er Tronsistor 

Diode 
SmolI Signal Diode 
Power Diode 
Zener Diode 

236.8 
31.3 

205.5 

886.9 
404.1 
216.4 
266.4 

465.5 

395.7 

215.2 
96.0 

119.2 

142.8 
57.4 
73.5 
11.9 

TABLE 8 

JAPANESE SEMICXMXCTCR OCNSLMTICN FCRECAST 
(Billions of Yen) 

1984 through 1991, plus 1996 

1984 

2096.5 

1589.2 

236.8 

1985 

2046.5 

1563.0 

226.9 

226.9 
29.8 

197.1 

886.9 855.6 

855.6 
322.0 
222.8 
310.8 

480.5 

372.6 

182.3 
78.3 

104.0 

132.3 
52.1 
68.3 
11.9 

1986 1987 1988 1989 1990 

2239.9 2928.5 3621.4 3618.6 4405.2 5441.4 

1724.7 2409.7 3047.0 3050.3 3767.2 4717.2 

236.3 296.8 345.5 332.5 378.6 449.2 

CUR 
1991 (1985-91) 

17.TJ: 1 

20.2% 1 

12.1% 

236.3 
28.2 
208.1 

296.8 
32.5 
264.3 

346.5 
33.7 
311.8 

332.5 
33.1 
299.4 

378.6 
34.3 
344.3 

449.2 
36.1 
413.1 

12.1% 
3.2% 
13.1% 

933.8 1382.7 1847.3 1873.3 2421.5 3175.3 24.4% 

933.8 
348.1 
250.3 
335.4 

554.6 

396.0 

192.4 
88.5 
103.9 

148.4 
51.6 
83.6 
13.2 

1382.7 
532.3 
384.5 
465.9 

730.2 

388.0 

192.1 
85.5 
106.6 

142.1 
48.7 
81.2 
12.2 

1847.3 
750.5 
519.1 
577.7 

854.2 

422.8 

212.5 
90.1 
122.4 

150.4 
52.2 
84.2 
14.0 

1873.3 
675.4 
545.1 
652.8 

844.5 

418.3 

218.9 
93.0 
125.9 

143.5 
47.9 
81.8 
13.8 

2421.5 
851.0 
741.4 
829.1 

967.1 

468.4 

246.5 
105.6 
140.9 

161.4 
55.6 
92.4 
13.4 

3175.3 
1089.3 
1008.3 
1077.7 

1092.7 

529.3 

280.0 
118.8 
161.2 

182.5 
61.7 
106.8 
14.0 

24.4% 
22.5% 
28.6% 
23.0% 

14.7% 

6.6% 

7.4% 
7.2% 
7.6% 

5.5% 
2.9% 
7.7% 
2.7% 

m 

Thyriator 

Other Discrete 

Total Optoelectronic 
LED Lcmps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

chonge Rote (YeriAJS$) 

16.4 

21.3 

111.6 
24.4 
41.0 
10.2 
36.0 

237.0 

25.2 

32.8 

110.9 
24.0 
40.7 
10.0 
36.2 

238.0 

26.8 

28.4 

119.2 
25.6 
43.2 
10.6 
39.8 

203.0 

26.2 

27.6 

130.8 
26.8 
46.7 
11.6 
45.7 

203.0 

28.6 

31.3 

151.6 
29.6 
53.2 
13.6 
55.2 

203.0 

25.4 

30.5 

150.0 
26.4 
51.8 
16.0 
55.8 

203.0 

25.0 

35.5 

169.6 
31.3 
57.7 
18.5 
62.1 

203.0 

25.4 

41.4 

194.9 
35.3 
65.2 
20.9 
73.5 

203.0 

0.1% 

4.0% 

9.9% 
6.6% 
8.2% 
13.1% 
12.5% 

So 
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rt 
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in n 
M 
3 
O 
O 
I I 
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D) 
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Total Semiconductor 

Total Integrated Circuit 

Bipolar Dig!tal (Technology) 
TTL 
ECL 
Other Bipolar Digitol 

Bipolar Dig!to! (Function) 
Bipolar Digital Ueinory 
Bipolar Digi to! Logic 

yJCS (Technology) 
[*OS 
wcs 
aos 

M!B(Funct Ion) 
MOS Mentory 
M X Micro Devic*: 
MOS Logic 

LI near 

Totol Discrete 

Transistor 
Snail SIgnol Transistor 
Power Tranalstor 

Diode 
Srnal I Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonps 
LED Displays 
Opt leal Couplers 
Other Optoelectronics 

724 
149 
575 

2092 

818 

963 

103 

52 

TABLE IB 

WESTERN EUROPEAN KMIOCMXJCTCR CCNSUrfTTIQN FORECAST 
(Millions of Dollars) 

1964 through 1991, plus 1996 

694 
149 
545 

1855 

!092 
995 
465 
632 

1855 
745 
485 
625 

894 

960 

450 • 
223 
227 

358 
132 
193 
33 

451 
214 
237 

354 
126 
196 
32 

103 

52 

208 
55 
70 
40 
43 

229 
54 
76 
49 
50 

1984 

4805 

3634 

724 

1985 

4632 

3443 

694 

19B6 

4923 

3679 

695 

1987 

6391 

5008 

886 

1988 

7947 

6460 

1100 

1989 

8274 

6776 

1118 

1990 

9809 

8266 

1262 

1991 

11968 

10264 

1460 

CAGR 
(1985-91) 

17.15S 

^.eR 

13.2J! 

1 

25 

23 

2 

695 
150 
545 

886 
173 
713 

1100 
209 
891 

1118 
209 
909 

1262 
222 
1040 

1460 
233 
1227 

13.25! 
1.17. 
14.55! 

2 

2 

2074 3005 4039 4300 5494 7098 25.1% 17 

2074 
797 
561 
716 

910 

995 

465 
212 
253 

370 
124 
213 
33 

107 

53 

249 
55 
78 
57 
59 

3005 
1220 
824 
961 

1117 

1097 

511 
226 
285 

410 
133 
239 
38 

117 

59 

286 
60 
83 
69 
74 

4039 
1659 
1114 
1266 

1321 

1170 

543 
230 
313 

437 
136 
261 
40 

128 

62 

317 
65 
88 
77 
87 

4300 
1567 
1306 
1427 

1358 

1161 

541 
223 
318 

433 
130 
263 
40 

128 

59 

337 
65 
88 
83 
101 

5494 
1945 
1659 
1890 

1510 

1161 

548 
222 
326 

428 
122 
265 
41 

129 

56 

382 
71 
95 
94 
122 

7098 
2451 
2190 
2457 

1706 

1265 

606 
244 
362 

460 
126 
290 
44 

140 

59 

439 
81 
107 
111 
140 

25.15! 
22.BK 
28.65! 
25.6% 

11.45! 

4.75! 

5.eK 
2.25! 
7.3% 

4.5% 
0.e% 
6.7% 
5.5% 

5.22 

2.1% 

11.5% 
7.0% 
5.9% 
14.6% 
18.7% 

17 
4 
5 
6 

2 

1 

Sourc 



TABLE 11 

00 HISTORICAL REST OF WORLD SEMICCMXJCTOR CONSLWTICN 
(Mi 11 ions of Oo l la rs ) 

1976 through 1985 

O 

vo 
CO 

o> 

rt 
(U 

X) 
c 
<D 
(fl 
f t 
3 
O 
O 
n 
•o 
o 
n 
Di 
rr 
(D 

a 

(0 
M 
to 

a a 
c 
CO 
rt-
n 
I 

•-3 
(B 
O 
D-
D 
O 
O 

tQ 

Total Sflni I conductor 

Total IC 

Bipolar Digital (Technology) 

ECL 
Other Bipolar Digital 

Bipolar Digitot (Function) 
Bipolar Digital Uamory 
Bipolar Digital Logic 

1976 

333 

134 

35 

1977 

483 

184 

39 

1978 

660 

258 

46 

1979 

790 

364 

79 

1980 

996 

450 

108 

1981 

963 

494 

106 

1982 

1042 

585 

113 

tS83 

1503 

959 

162 

1984 

2298 

1474 

246 

198 

189 

115 

13 

35 39 45 79 
2 
77 

108 
3 

105 

106 
3 

103 

113 
4 

109 

162 
4 

158 

246 
7 

239 

13 

12 

M3S (Technology) 
ttXJS 
FM3S 
CM3S 

MOS (Function) 
M06 Mentory 
MD6 Micro Device 
MOS Logic 

Linear 

total Discrete 

Transistor 
STTKIII Signal Transistor 
Power Transistor 

Diode 
Smil 1 Signal Diode 
Power Diode 
Zener Diode 

Thyriator 

Other Discrete 

Total Optoelectronic 
LED Lcmps 
LED Displays 
Opt ical Couplers 
Other Optoelectronic*: 

67 

67 

32 

171 

92 
44 
48 

62 
18 
32 
12 

8 

9 

28 
7 
12 
3 
6 

ae 

88 

57 

257 

119 
53 
66 

95 
27 
54 
14 

23 

20 

42 
15 
15 
3 
9 

110 

110 

103 

346 

164 
77 
87 

124 
37 
66 
21 

36 

22 

56 
18 
18 
8 
12 

100 

100 
25 
17 
58 

185 

334 

200 
83 
117 

78 
47 
26 
5 

36 

20 

92 
28 
42 
6 
16 

143 

143 
34 
27 
82 

199 

416 

270 
109 
161 

88 
51 
32 
5 

35 

23 

130 
43 
58 
8 
21 

171 

171 
51 
43 
77 

217 

355 

210 
113 
97 

94 
28 
57 
9 

37 

14 

114 
39 
46 
6 
23 

248 

248 
106 
63 
79 

224 

345 

209 
150 
59 

63 
12 
38 
13 

33 

40 

112 
33 
48 
8 
23 

450 . 

450 
194 
112 
144 

347 

419 

234 
168 
66 

86 
16 
55 
15 

37 

62 

125 
36 
50 
10 
29 

825 

825 
313 
164 
348 

403 

695 

438 
310 
128 

131 
17 
80 
34 

62 

64 

129 
31 
56 
12 
30 

Soui 

62 

62 
13 
13 
35 

39 

62 

39 
27 
1 

1 

7 
2 

5 

6 

12 
3 
4 

2 

roe 
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c 
n 
rr 
M 

(D 
O 
D" 
3 
0 
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iQ 

M 
VO 
00 

at 

O 
0) 
f t 
D> 

>Q c 
(P 
(A 

rr 
3 

0 
•a 
0 
M 
D> 
rr 
n> 
a 

Totol Sen[conductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 

ECL 
Other Bipolar Digltol 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

MC6 (Techriolog/) 

PKCS 
CMDS 

MCS (Function) 
MDS Memory 
M06 Micro Devioi 
ÎIDS Logic 

Linear 

Total Discrete 

Translator 
Small SIgnol Transietor 
Power Transistor 

Diode 
SnalI Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Totol Optoelectronic: 
LED Lamps 
LED Disploys 
Opticot Couplers 
Other Optoelectrontcs 

246 
7 

239 

825 

403 

695 

62 

64 

TABLE 12 

REST OF WDRID SEMIOO^aJCTCR CONSUFTION l=ORECAST 
(Millions of Dollars) 

1984 through 1991. plus 1996 

1984 

2298 

1474 

246 

1985 

1897 

1155 

131 

, 1986 

2197 

1257 

163 

1987 

3017 

1843 

227 

1988 

3760 

2349 

267 

1989 

3683 

2273 

258 

1990 

4281 

2779 

296 

1991 

5158 

3477 

355 

CAGR 
(1985-91) 

18.1% 

20.25! 

18.1% 

1 

12 

9 

131 
6 

125 

627 

825 
313 
164 
348 

627 
136 
135 
356 

397 

622 

438 
310 
128 

131 
17 
80 
34 

391 
272 
119 

119 
16 
76 
27 

50 

62 

129 
31 
56 
12 
30 

120 
33 
47 
12 
28 

163 
7 

156 

227 
9 

218 

267 
10 
257 

258 
9 

249 

296 
10 
286 

355 
12 
343 

18.15: 
12.25J 
18.35! 

662 1073 1425 1348 1717 2249 23.75! 6 

662 
195 
162 
305 

432 

773 

476 
332 
144 

148 
20 
96 
32 

65 

84 

167 
44 
65 
18 
38 

1073 
449 
228 
396 

543 

970 

589 
434 
155 

190 
27 
120 
43 

85 

106 

204 
49 
87 
23 
46 

1425 
611 
315 
499 

657 

1174 

700 
475 
225 

243 
34 
159 
SO 

105 

126 

237 
56 
101 
27 
53 

1348 
544 
310 
494 

667 

1187 

734 
506 
228 

234 
33 
155 
46 

93 

126 

223 
51 
92 
28 
52 

1717 
686 
409 
622 

766 

1222 

775 
509 
266 

234 
33 
159 
42 

82 

131. 

280 
68 
113 
35 
64 

2249 
905 
548 
796 

873 

1356 

861 
565 
296 

259 
37 
176 
46 

91 

145 

325 
79 
131 
41 
74 

23.75! 
37.15! 
26.35! 
14.45! 

14.CK 

13.95! 

14.15! 
13.OK 
16.45! 

13.85! 
15.BK 
15.CK 
9.35! 

10.55! 

15.25! 

18.15! 
15.75! 
18.65! 
22.75! 
17.65! 

6 
3 
1 
2 

1 

2 

1 
1 

• 

Sourc 
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TABLE 13 

HISTORICAL WORIDWIDE AVERAGE SELLING PRICES 
(Dollars) 

1976 through 1985 

O 

vo 
00 
o\ 

n 
o> 
•Q 
c 
a> 
(0 
ft 

o 
o 
o 

•8 

n> 
a 

S 
0) 

CA 
M 
cn 

3 
a c 
u 
f t 
l-l 
<̂ 
I 

(D 
O 
D-
3 
O 
!-• 
O 
ifl 
<̂ 

Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

ECL 
Other Bipolar Digital 

1976 

e.29 

1.00 

0.61 

1977 

e.2B 

1.02 

0.66 

1978 

0.29 

1.01 

0.63 

1979 

0.30 

0.97 

0.57 

1980 

0.32 

1.07 

0.70 

1981 

0.31 

1.02 

0.70 

1982 

0.33 

1.01 

0.62 

1983 

0.33 

1.04 

0.65 

1984 

0.36 

1.11 

0.65 

1985 

0.35 

1.06 

0.71 

Bipolar Digital (Function) 
Bipolar Digital Meniory 
Bipolar Digital Logic 

M3S (Technology) 
KMQS 
l=MDS 
CMOS 

MDS (Function) 
WCS Memory 
MDS Micro Device 
M X Logic 

Lineor 

Total Discrete 

Tronsistor 
Sivoil Signal Transistor 
Power Transistor 

Diode 
Snoli Signal Diode 
Power Diode 
Zener Diode 

Thyriator 

Other Discrete 

Total Optoelectronic 
LED Lamps 
LED Displays 
Opticol Couplers 
Other Optoelectronics 

0.61 0.66 0.63 0.57 0.70 0.70 0.62 0.65 0.65 0.71 

2.39 
4.71 
4.18 
0.73 

2.39 

0.85 

0.15 

0.19 
0.13 
0.73 

0.09 
0.05 
0.14 
0.15 

0.89 

0.88 

0.67 

2.06 
4.46 
3.01 
0.76 

2.06 

0.83 

0.14 

0.19 
0.12 
0.78 

0.08 
0.04 
0.14 
0.15 

0.92 

0.72 

0.45 

1.91 
4.46 
1.92 
0.64 

1.91 

0.84 

0.13 

0.18 
0.11 
0.73 

0.08 
0.04 
0.13 
0.18 

0.91 

0.63 

0.47 

1.93 
3.66 
1.60 
0.78 

1.93 
5.15 
3.96 
0.89 

0.78 

0.12 

0.17 
0.10 
0.70 

0.07 
0.04 
0.12 
0.11 

0.89 

0.33 

0.51 
0.18 
1.40 
0.79 
0.72 

1.81 
3.08 
1.75 
0.79 

1.81 
4.90 
3.61 
0.85 

0.83 

0.12 

0.16 
0.09 
0.68 

0.07 
0.04 
0.11 
0.14 

0.98 

0.26 

0.44 
0.13 
1.45 
0.83 
0.90 

1.66 
3.06 
1.70 
0.74 

1.66 
3.17 
3.40 
0.86 

0.81 

0.11 

0.15 
0.09 
0.56 

0.07 
0.04 
0.10 
0.14 

1.09 

0.26 

0.39 
0.12 
1.50 
0.77 
1.07 

1.71 
2.91 
1.70 
0.78 

1.71 
3.06 
3.34 
0.80 

0.79 

0.11 

0.13 
0.08 
0.54 

0.07 
0.04 
0.09 
0.13 

0.95 

0.23 

0.38 
0.12 
1.30 
0.70 
1.11 

1.72 
3.15 
1.75 
0.80 

1.72 
3.21 
3.40 
0.79 

0.76 

0.09 

0.12 
0.07 
0.49 

0.06 
0.03 
0.09 
0.12 

0.92 

0.23 

0.37 
0.12 
1.37 
0.66 
1.07 

2.01 
3.68 
1.75 
0.99 

2.01 
3.83 
4.41 
0.85 

0.75 

0.09 

0.10 
0.06 
0.41 

0.06 
0.03 
0.11 
0.11 

0.68 

0.20 

0.36 
0.11 
1.35 
0.62 
1.01 

1.68 
2.55 
1.75 
1.07 

1.68 
2.53 
3.85 
0.93 

0.76 

0.09 

0.11 
0.06 
0.39 

0.06 
0.03 
0.11 
0.11 

0.67 

0.20 

0.34 
0.10 
1.24 
0.54 
0.94 

Source: 
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TABLE 14 

WORLDWIDE AVERAGE SELLING PRICES FORECAST 
(Dollars) 

1984 through 1991, plus 1996 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 

EEL 
Other Bipolar Digital 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 

1984 

0.36 

1.11 

0.65 

1965 

0.35 

1.06 

0.71 

1986 

0.29 

1.07 

0.71 

1987 

0.34 

1.17 

0.75 

1988 

0.35 

1.27 

0.80 

19% 

0.35 

1.27 

0.81 

1990 

0.38 

1.34 

0.85 

1991 

0.37 

1.42 

0.86 

CAGR 
(1985-91 

1.1% 

5.eK 

3.2J 
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MDS (Technology) 
M«S 
PM3S 
CMOS 

M[)S (Function) 
UCS Memory 
M3G Micro Devto 
MOS Logic 

Linear 

Total Discrete 

Transistor 
9nall Signal Transistor 
Pcwer Transistor 

Diode 
STKIS Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lonps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

2.01 
3.68 
1.75 
0.99 

2.01 
3.83 
4.41 
0.85 

0.75 

0.09 

0.10 
0.06 
0.41 

0.06 
0.03 
0.11 
0.11 

0.68 

0.20 

0.36 
- 0.11 

1.35 
0.62 
1.01 

1.68 
2.55 
1.75 
1.07 

1.68 
2.53 
3.85 
0.93 

0.76 

0.09 

0.11 
0.06 
0.39 

0.06 
0.03 
0.11 
0.11 

0.67 

0.20 

0.34 
0.10 
1.24 
0.54 
0.94 

1.78 
2.60 
1.75 
1.26 

1.78 
2.71 
3.85 
0.99 

0.72 

0.07 

0.09 
0.05 
0.39 

0.05 
0.02 
0.09 
0.11 

0.68 

0.19 

0.35 
0.10 
1.30 
0.62 
1.00 

1.95 
2.85 
1.76 
1.49 

1.95 
2.89 
4.03 
1.05 

0.72 

0.07 

0.09 
0.05 
0.38 

0.04 
0.02 
e.oe 
0.10 
0.67 

0.19 

0.36 
0.10 
1.30 
0.62 
1.00 

2.11 
2.82 
1.76 
1.78 

2.11 
2.96 
4.17 
1.14 

0.74 

0.07 

0.07 
0.04 
0.36 

0.04 
0.02 
0.08 
0.10 

0.67 

0.18 

0.34 
0.09 
1.29 
0.61 
0.99 

2.07 
2.51 
1.76 
1.89 

2.07 
2.79 
3.70 
1.22 

0.75 

0.07 

0.07 
0.04 
0.36 

0.05 
0.02 
0.08 
0.10 

0.67 

0.18 

0.35 
0.09 
1.29 
0.61 
0.99 

2.18 
2.59 
1.76 
2.05 

2.18 
3.10 
3.37 
1.32 

0.75 

0.07 

0.07 
0.04 
0.34 

0.04 
0.02 
0.08 
0.10 

0.66 

0.17 

0.34 
0.09 
1.28 
0.61 
0.99 

2.32 
2.68 
1.79 
2.24 

2.32 
3.20 
3.14 
1.50 

0.76 

0.06 

0.06 
0.03 
0.34 

0.05 
0.02 
0.08 
0.11 

0.66 

0.17 

0.31 
0.08 
1.28 
0.60 
0.99 

5.5 
0.8 
0.4a 

13.1 

5.S 
4.0 

-3 .3 
8.3 

0.0 

-7.4% 

-10.e 
-10.9 
-2 .3 

-4.9% 
-6 .5 
-5 .2 

0.0 

-0 .3 

-2 .7 

-1 .1 
^ . 7 

0.5 
1.8 
0.9 
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Total Semiconductor 

Total IC 

Bipolar Digital (Technology) 

ECL 
Other Bipolar Digital 

Bipolor Digitoi (Function) 
Btpolor Digital l̂ lamory 
Bipolar Digitoi Logic 

kCS (Technology) 

PMDS 
CM06 

MOS (Funct ion) 
Ut3S Memory 
MOS Micro Device 
M06 Logic 

Lirteor 

Totol Discrete 

Translator 
Small Signol Transistor 
Power Transistor 

Diode 
SmalI Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Larps 
LED Displays 
Opt leal Couplers 
Other Optoelectront<^ 

HISTORICAL WORIDWIDE SEMIOOMXJCTCR OONSUKPTICN 
(Mi 11 ions of Units) 
1976 through 1985 

1976 

20823 

3093 

1418 

1977 

25653 

3703 

1506 

1978 

30986 

5171 

2002 

1979 

37421 

7242 

2937 

1980 

43800 

8955 

3391 

1981 

47180 

9ov9 

3339 

1982 

46264 

10791 

3890 

1983 

60344 

14110 

4612 

1418 

1984 

79853 71 

20455 17 

7403 5 

1506 2002 2937 3391 3339 3890 4612 7403 5 

518 
80 
157 
281 

518 

1156 

17308 

6940 
6192 
748 

9956 
5620 
3543 
793 

272 

140 

422 

769 
147 
204 
418 

769 

1428 

20679 

7513 
6667 
846 

12643 
7775 
4021 
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326 

197 
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1221 
305 
299 
617 

1221 

1949 

24917 

9113 
8109 
1004 

15189 
9250 
5100 
839 

373 

243 

898 

1731 
597 
276 
858 

1731 
325 
137 
1269 

2574 

29068 

10060 
8910 
1150 

18040 
10925 
5733 
1382 

410 

558 

1111 
661 
167 
101 
182 

2603 
1041 
287 
12TO 

2603 
465 
239 
1909 

2960 

33288 

11750 
10422 
1328 

20360 
11950 
7146 
1264 

409 

769 

1557 
1046 
185 
120 
206 

2906 
1042 
265 
1598 

2906 
655 
319 
1933 

3564 

35326 

13826 
12178 
1648 

20431 
11350 
7710 
1371 

327 

742 

2046 
1500 
190 
158 
196 

3306 
1341 
221 
1744 

3306 
883 
395 
2029 

3595 

33314 

13464 
11913 
1552 

18683 
9825 
7389 
1469 

332 

835 

2159 
1558 
220 
184 
196 

4665 
1745 
182 

2738 

4665 
1150 
592 
2923 

4833 

43443 

16314 
14400 
1914 

25731 
15300 
8822 
1608 

341 

1057 

2791 
2042 
265 
230 
254 

6482 
2405 
161 

3917 

6482 
1635 
739 
4108 

6569 

55882 

24448 
21417 
3032 

29309 
17900 
9018 
2391 
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1480 

3516 
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Total Semiconductor 

Total Integrated Circuit 
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TABLE 16 

WORLDWIDE SEMIOOrOJCTCR CCNSLfcPTICN FORECAST 
(Millions of U i i ts ) 

1984 through 1991, plus 1996 

1984 

79853 

20465 

7403 

1985 

71565 

17734 

5330 

5330 

MOS (Technology) 
^M^6 
PMDS 
CMDS 

MCB (Function) 
MOS Memory 
MGS Micro Device 
M06 Logic 

Linear 

Total Discrete 

Tronaistor 
SKQII Signal Transistor 
Power Transistor 

Diode 
Sma\1 Signal Diode 
Power Diode 
Zener Diode 

Thyristor 

Other Discrete 

Totol Optoelectronic 
LED Lamps 
LED Dtsploys 
Optical Couplers 
Other Optoelectronics 

6482 
2405 
161 

3917 

6482 
1635 
739 
4108 

6569 

55882 

24448 
21417 
3032 

29309 
17900 
9018 
2391 

644 

1480 

3516 
2518 
336 
305 
357 

6132 
2508 
83 

3540 

6132 
1584 
715 
3833 

6272 

50318 

21486 
18483 
3003 

26518 
16200 
8109 
2209 

664 

1650 

3513 
2490 
340 
320 
363 

1986 

98888 

20483 

5752 

19B7 

113336 

26112 

6812 

1988 

135286 

30542 

7514 

1989 

131909 

29827 

7095 

1990 

146067 

34314 

7592 

1991 

183803 

40198 

8748 

CAG 
(1985-9 

17. 

14. 

8. 
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5752 

6849 
2624 
66 

4159 

6849 
1691 
871 
4287 

7882 

74131 

29609 
26260 
3349 

41850 
27250 
12100 
2500 

746 

1926 

4274 
3090 
392 
352 
441 

6812 

9325 
3155 
60 

6109 

9325 
2543 
1254 
5528 

9975 

82347 

32978 
29160 
3818 

46438 
28350 
15188 
2900 

804 

2126 

4878 
3460 
448 
413 
557 

7514 

11389 
3640 
49 

7700 

11389 
3390 
1615 
6385 

11639 

98679 

44067 
39350 
4717 

51103 
31300 
16413 
3390 

904 

2606 

6064 
4356 
524 
500 
685 

7095 

11432 
3266 
41 

8125 

11432 
3203 
1875 
6354 

11300 

96361 

45364 
40600 
4764 

47625 
28600 
15775 
3250 

800 

2572 

5721 
4000 
498 
530 
694 

7592 

13671 
3435 
38 

10198 

13671 
3577 
2660 
7433 

13052 

104945 

49687 
44125 
5562 

51378 
31100 
17088 
3190 

786 

3094 

6808 
4811 
576 
621 
800 

8748 

16526 
3189 
34 

13303 

16526 
4392 
3746 
8388 

14925 

134877 

73522 
67233 
6288 

56852 
34450 
19375 
3027 

821 

3682 

8728 
6363 
661 
752 
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8. 

18. 
4. 

-13. 
24. 

18. 
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31. 
13. 

15. 

17.9 

22.8 
24.0 
13. 

13. 
13. 
15. 
5.4 

3. 
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16.4 
16.9 
11.7 
15.3 
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iî  
£3 
K 
_ l 

i 

SIS Industry-Technology e 1986 Dataquest Incorporated May 29 



Consumption and Factory Shipments 

(Page intentionally left blank) 

30 O 1986 Dataquest Incorporated May SIS Industry-Technology 



J 



Semiconductor Consumption 

INTRODUCTION 

Semiconductor consumption data comprise a set of detailed tables that estimate the 
size of the semiconductor market worldwide and for four major geographical regions for 
the years 1978 through 1992 and 1997. Semiconductor consumption tables contain both 
historical data and forecasts. Historical data begin with 1978 and end with 1986, while 
forecast data provide annual market size estimates for 1987 through 1992, with 
additional estimates for 1997. Below is a list of tables detailing the type of data, region, 
time period, and units of measure. 

LIST OF TABLES 

Table R^gign, Cpvergd 

0 Japan and Western Europe Exchange 
Rates 

la Worldwide Consumption 
lb Worldwide Consumption 
Ic Worldwide Consumption 
2a North American Consumption 
2b North American Consumption 
2c North American Consumption 
3a Japanese Consumption 
3b Japanese Consumption 
3c Japanese Consumption 
4a Japanese Consumption 
4b Japanese Consumption 
4c Japanese Consumption 
5a Western European Consumption 
5b Western European Consumption 
5c Western European Consumption 
6a Rest of World Consumption 
6b Rest of World Consumption 
6c Rest of World Consumption 
7a Worldwide Average Selling Prices 
7b Worldwide Average Selling Prices 
7c Worldwide Average Selling Prices 
8a Worldwide Consumption 
8b Worldwide Consumption 
8c Worldwide Consumption 

Years Ul^lt^s 

1970-1986 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

Various 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Yen 
Yen 
Yen 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Units 
Units 
Units 
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Semiconductor Consumption 

Each table gives estimates of semiconductor consumption listed by the major 
semiconductor device product categories. In these tables, semiconductor components 
are divided into three major product groups: integrated circuits, discrete devices, and 
optoelectronic devices. These groups are divided into a number of subgroups, some of 
which are segmented further. 

DEFINITIONS AND CONVENTIONS 

Dataquest uses a common manufacturer base for all data tables. This base includes 
all suppliers to the merchant semiconductor market. It excludes captive suppliers that 
manufacture devices solely for the benefit of the parent company, such as AT&T, 
Burroughs, Delco, and IBM. Included, however, are companies that actively market 
semiconductor devices to the merchant market as well as to other divisions of their own 
companies. For such companies, both external shipments and internal consumption are 
included. Devices that are used internally are valued at current market prices. 

Consumption—Dataquest defines consumption as the purchase of a semiconductor device 
or devices. This definition must be differentiated from actual use of the device in a 
final product. Devices that are inventoried at the user level are considered consumption 
according to our definition. The terms consumption and market size are used 
interchangeably. Thus, a regional market includes all devices sold to or shipped to that 
region. 

Hybrids—In earlier consumption data, hybrid devices were included as a separate 
segment of integrated circuits. However, since hybrid devices are primarily a special 
packaging arrangement, this segment has been omitted. Hybrid devices manufactured by 
semiconductor companies are now included in the most appropriate product segment, 
usually the linear segment. 

Power Devices—The difference between low-power and high-power transistors is set at 
the 1-watt power-handling capability. Power diodes are rated at 1 amp or higher; 
small-signal diodes are rated at less than 1 amp. Special discrete devices that are 
neither transistors, diodes, nor thyristors are categorized as "other discretes." 

The manufacturer base product group definitions and guidelines for including value 
of output that we have used in our tables may differ from those used in other studies of 
this type. Our base is nearly the same as that used by the World Semiconductor Trade 
Statistics program (WSTS). 
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Semiconductor Consumption 

Regions—North America is defined as including both the United States and Canada. 
Latin America, including Mexico, is considered part of the Rest of World (ROW) 
category. Western Europe includes Austria, Belgium, the Federal Republic of Germany, 
France, Greece, Italy, Luxembourg, the Scandinavian countries (Denmark, Finland, 
Norway, Sweden), Spain, and the United Kingdom. 

DATA SOURCES 

The information presented in the consumption data has been consolidated from a 
variety of sources, each of which focuses on a specific part of the market. These 
sources include the following: 

• World Semiconductor Trade Statistics (WSTS) data, and Dataquest's estimates 
of regional company sales are used to determine North American consumption. 

• Japanese trade statistics compiled and published by the Ministry of Finance 
(MOF) and the Ministry of International Trade and Industry (MITI), WSTS data, 
and Dataquest's estimates of regional company sales are used to determine 
Japanese consumption. 

• For Western European markets, marketing statistics from WSTS data and 
Dataquest's estimates of regional company sales are used to determine 
consumption. 

• In ROW, the major published sources used to estimate consumption are WSTS 
data and Dataquest's estimates of company shipments into the region. 

Dataquest believes that the estimates presented here are the most accurate and 
meaningful generally available today. The sources of the data and the guidelines for the 
forecasts presented in the tables are: 

• Unit sales or revenue (or both) published by major industry participants, both 
in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry spokesmen 

• Government data or trade association data such as those from the Electronics 
Industry Association (EIA), MITI, WSTS, and the U.S. Department of Commerce 
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• Published product literature and price lists 

• Interviews with knowledgeable manufacturers, distributors, and users 

• Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve consistency 
among the various data elements that constitute the forecast and the historical data 
base. To ensure the accuracy and consistency of the estimates, we have compared the 
values of directly obtained data elements with values obtained by indirect means, 
wherever possible. Thus, the worldwide totals in the consumption analysis are consistent 
with the worldwide totals of the market share analysis. 

ACCURACY 

The tables presented here represent Dataquest estimates that we believe are 
reasonably accurate. Where we have no reasonable estimate, none is given. A blank 
space in a table indicates that a reasonably accurate estimate is unavailable, and a zero 
in a table represents an estimate. 

VALUATION OF CONSUMPTION 

Regional consumption is expressed in U.S. dollars (with Japanese consumption and 
shipments also expressed in yen). To make the tables in this study useful in comparing 
different regions, it is necessary to express all values in a common currency, and we 
chose the U.S. dollar for convenience. 

However, the choice of the U.S. dollar (or any single currency, for that matter) as 
the currency basis for the tables brings with it some problems that require the readers' 
careful consideration in interpreting the data. 

Inflation 

All countries that participate significantly in international semiconductor markets 
suffered from an overall price inflation in the 1970s, continuing into the 1980s. 
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As a consequence, the dollar in a given year is not truly comparable with the dollar 
in any preceding year. Consumer and wholesale price indices and GNP deflators all 
measure price changes in various composite "market baskets" of goods. However, there 
is no price index that measures price changes of material, equipment, and labor inputs to 
the semiconductor industry. Indeed, the "mix" is changing so rapidly that what is used 
this year was sometimes unavailable last year, at any price. Nor is there a composite 
price index that measures price changes in aggregate semiconductor product. In an 
industry noted for its deflationary trends, this latter effect would tend to make the 
component purchaser's dollar worth more as time passed, in terms of purchasing ability. 

We have made no adjustments in the historical data to account for these inflationary 
and deflationary effects. The data are expressed in current dollars (dollars that include 
the inflation rate and exchange rates of the given year) for all historical data; 
comparisons between different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for semiconductor 
components, one must look at the price per function of a circuit, the complexity of the 
circuit, and the product mix according to this increasing complexity. It is true that one 
characteristic of the semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per year for the last 15 years. At 
the same time, circuits have become denser, resulting in an overall increase in the price 
of a device with a decreasing cost per function. Thus, Table 7 shows the worldwide ASPs 
increasing after many years of decreasing, due to the move toward higher-complexity 
devices. There are also regional differences in ASPs due to regional competition 
differences and the varying regional product consumption mix. The worldwide ASP is 
truly an aggregate measure and may differ significantly from ASPs in any specific 
market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from many 
countries, each of which has different and changing exchange rates. Dataquest uses 
Annual Foreign Exchange Rates for each year as published by The International Monetary 
Fund. As far as possible, we prepare our estimates in terms of local currencies before 
conversion to U.S. dollars. The exchange rates for major currencies can be found in 
Table 0 at the end of this introduction. 
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Japanese consumption is based on MITI data, originally expressed in yen. The 
Japanese data published in this study are expressed in both dollars (Tables 3a, 3b, and 3c) 
and in yen (Tables 4a, 4b, and 4c). The yen/dollar exchange rate used for each year can 
be found in Table 0. Because of the fluctuations in the exchange rate for the yen, the 
dollar values given tend to distort the growth rate of the Japanese market, but they do 
provide a useful basis for regional market size comparisons. However, the data in yen 
give a better picture of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current dollars or dollars 
that include the given year's inflation rate and exchange rates. However, the 
consumption forecasts use constant dollars and exchange rates, with no allowance for 
inflation or variations in the rates of exchange between countries. All estimates for 
1987 and beyond are made as if 1987 monetary conditions will continue through 1997 and, 
therefore, show the absolute year-to-year growth during this period. 
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Table 0 

Foreign Exchange Rates 
(In U.S. Dollars) 

Yegir 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1987 
1987 

Yrly/ 
Otrly 

YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
YR 
Ql 
Q2 
Q3 

Japan 
(Yen per 
US$) 

¥358 
¥343 
¥302 
¥269 
¥292 
¥297 
¥296 
¥266 
¥206 
¥221 
¥225 
¥221 
¥249 
¥238 
¥237 
¥238 
¥167 
¥153 
¥142 
¥142 

France 
(US$ per 
Franc) 

$0.1808 
$0.1815 
$0.1984 
$0.2247 
$0.2079 
$0.2331 
$0.2092 
$0.2037 
$0.2217 
$0.2353 
$0.2364 
$0.1842 
$0.1522 
$0.1312 
$0.1144 
$0.1144 
$0.1443 
$0.1608 

West 
Germany 
(US$ per 
Deutsche 
M&rlc) 

$0.2740 
$0.2874 
$0.3135 
$0.3745 
$0.3861 
$0.4065 
$0.3968 
$0.4310 
$0.4975 
$0.5464 
$0.5495 
$0.4425 
$0.4115 
$0.3922 
$0.3509 
$0.3401 
$0.4608 
$0.5376 

United 
Kingdom 
(US$ per 
Pound 

Sterling) 

$2.3810 
$2.4390 
$2.5000 
$2.4390 
$2.3256 
$2.2222 
$1.8182 
$1.7544 
$1.9231 
$2.1277 
$2.3256 
$1.0408 
$1.7544 
$1.4085 
$1.3333 
$1.2821 
$1.4706 
$1.5152 

European 
Basket 
ECU 

(1980 = 
100) 

$100.0 
$123.7 
$141.3 
$157.6 
$178.1 
$184.7 
$145.9 
$129.9 
$125.6 
$126.8 

Source: The International Monetary Fund 
Dataquest 
December 1987 
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Table la 

Worldwide Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

1978 1979 1980 1981 1982 1983 

$8,953 $11,114 $14,118 $14,828 $15,261 $19,665 

$5,230 $ 7,028 $ 9,546 $10,046 $10,894 $14,684 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$1,261 
990 
138 
133 

$1,261 

$2,332 
1,361 
574 
397 

$2,332 

$1,637 

$3,301 

$ 422 

$1,674 

$ 

$ 

$ 

$ 

$ 

$ 

1,365 
170 
139 

1,674 
324 

1,350 

3,346 
2,184 
497 
665 

3,345 
1,676 
541 

1,129 

2,008 

3,522 

564 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

2,374 
1,930 
300 
144 

2,374 
572 

1,802 

4,715 
3,207 
503 

1,005 

4,715 
2,230 
862 

1,623 

2,457 

3,883 

689 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

2,337 
1,823 
376 
138 

2,337 
558 

1,779 

4,822 
3,190 
451 

1,181 

4,822 
2,075 
1,085 
1,662 

2,887 

3,985 

797 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

2,412 
1,889 
391 
132 

2,412 
511 

1,901 

5,642 
3,929 
376 

1,337 

5,642 
2,701 
1,318 
1,623 

2,840 

3,547 

820 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

2,998 
2,374 
478 
146 

2,998 
593 

2,405 

8,013 
5,523 
319 

2,171 

8,013 
3,691 
2,013 
2,309 

3,673 

3,949 

1,032 

Source: Dataguest 
December 1987 
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Table lb 

Worldwide Semiconductor Consumption 
(Millions of Dollars) 

J 

Total Semiconductor 

Total IC 

1984 1985 1986 1987 1988 1989 

$29,087 $24,823 $31,009 $38,430 $47,542 $47,364 

$22,753 $18,988 $23,601 $29,833 $37,319 $37,441 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$ 4,812 
4,075 
563 
174 

$ 4,812 
719 

4,093 

$13,014 
8,888 
281 

3,845 

$13,014 
6,261 
3,261 
3,492 

5 4,927 

$ 5,054 

$ 1,280 

$ 3,799 
2,971 
597 
231 

$ 3,799 
603 

3,196 

$10,422 
6,392 
146 

3,884 

$10,422 
4,013 
2,751 
3,658 

$ 4,767 

$ 4,670 

$ 1,165 

$ 4,321 
3,221 
751 
349 

$ 4,321 
675 

3,646 

$13,064 
7,412 
112 

5,540 

$13,064 
4,338 
3,661 
5,065 

$ 6,216 

$ 5,818 

$ 1,590 

$ 5,161 

$ 5,161 
750 

4,411 

$17,300 
8,549 
101 

8,650 

$17,300 
5,526 
4,850 
6,924 

$ 7,372 

$ 6,763 

$ 1,834 

$ 6,257 

$ 6,257 
860 

5,397 

$22,471 
9,355 

83 
13,033 

$22,471 
7,218 
6,270 
8,983 

$ 8,591 

$ 7,991 

$ 2,232 

$ 6,155 

$ 6,155 
829 

5,326 

$22,638 
7,176 

68 
15,394 

$22,638 
7,201 
5,201 
9,236 

$ 8,648 

$ 7,830 

$ 2,093 

Source: Dataguest 
December 1987 
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Total Semiconductor 

Total IC 

Table Ic 

Worldwide Semiconductor Consumption 
(Millions of Dollars) 

CAGR CAGR 
1990 1991 1992 (87-92) 1997 (92-97) 

$53,816 $63,122 $75,734 14.5% $132,119 11.8% 

$43,117 $51,256 $62,514 15.9% $115,567 13.1% 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 

Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

:al Discrete 

;al Optoelectronic 

$ 6,903 

. 

$ 6,903 
860 

6,043 

$26,607 
5,791 

63 
20,753 

$26,607 
8,261 
7,428 
10,918 

$ 9,607 

$ 8,395 

$ 2,304 

$ 7,951 

$ 7,951 
930 

7,021 

$32,487 
4,491 

57 
27,939 

$32,487 
9,881 
9,336 
13,270 

$10,818 

$ 9,281 

$ 2,585 

$ 9,404 

$ 9,404 
1,023 
8,381 

$40,925 
4,043 

50 
36,833 

$40,925 
12,615 
12,029 
16,281 

$12,185 

$10,256 

$ 2,964 

12.7% 

$ 12.7% 
6.4% 
13.7% 

18.8% 
(13.9%) 
(13.1%) 
33.6% 

18.8% 
17.9% 
19.9% 
18.6% 

10.6% 

6.7% 

10.1% 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

14,635 

14,635 
1,461 
13,174 

85,662 
856 
1 

84,805 

85,662 
24,400 
26,662 
34,600 

15,270 

11,763 

4,789 

9.2% 

9.2% 
7.4% 
9.5% 

15.9% 
(26.7%) 
(54.3%) 
18.2% 

15.9% 
14.1% 
17.3% 
16.3% 

4.6% 

5.6% 

10.1% 

Source: Dataquest 
December 1987 
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Table 2b 

North American Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1984 1985 1986 1987 1988 1989 

$13,139 $9,607 $10,201 $12,344 $15,186 $14,924 

$10,940 $7,710 $ 8,136 $10,123 $12,664 $12,488 

$ 2,843 $2,006 $ 2,021 $ 2,311 $ 2,752 $ 2,752 

$ 2,843 $2,006 $ 2,021 $ 2,311 $ 2,752 $ 2,752 
431 315 335 370 415 400 

2,412 1,691 1,686 1,941 2,337 2,352 

$ 6,355 $4,247 $ 4,484 $ 6,055 $ 7,827 $ 7,643 

$ 6,355 $4,247 $ 4,484 $ 6,055 $ 7,827 $ 7,643 
3,248 1,774 1,560 2,049 2,686 2,486 
1,719 1,195 1,262 1,686 2,229 2,141 
1,388 1,278 1,662 2,320 2,912 3,016 

$ 1,742 $1,457 $ 1,631 $ 1,757 $ 2,085 $ 2,093 

$ 1,727 $1,528 $ 1,649 $ 1,758 $ 1,970 $ 1,981 

$ 472 $ 369 $ 416 $ 463 $ 552 $ 455 

Source: Dataquest 
December 1987 
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Table 2c 

North American Semiconductor Consumption 
(Millions of Dollars) 

al Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1990 

$16,811 

$14,258 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

3,071 

3,071 
416 

2,655 

8,766 

8,766 
2,729 
2,516 
3,521 

2,421 

2,073 

480 

1991 

$19,229 

$16,467 

$ 3,537 

$ 3,537 
455 

3,082 

$10,266 

$10,266 
3,097 
2,972 
4,197 

$ 2,664 

$ 2,240 

$ 522 

1992 

$22,595 

$19,576 

$ 4,196 

$ 4,196 
510 

3,686 

$12,350 

$12,350 
3,620 
3,660 
5,070 

$ 3,030 

$ 2,450 

$ 569 

CAGR 
(87-92) 

12.9% 

14.1% 

12.7% 

12.7% 
6.6% 

13.7% 

15.3% 

15.3% 
12.1% 
16.8% 
16.9% 

11.5% 

5.8% 

8.2% 

1997 

$37,770 

$33,850 

$ 6,850 

$ 6,850 
850 

6,000 

$22,900 

$22,900 
6,000 
7,000 
9,900 

$ 4,100 

$ 3,000 

$ 920 

CA.GR 
(92-97) 

10.8% 

11.6% 

10.3% 

10.3% 
10.8% 
10.2% 

13.1% 

13.1% 
10.6% 
13.8% 
14.3% 

6.2% 

4.9% 

6.9% 

Source: Dataquest 
December 1987 
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Table 3b 

Japanese Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total optoelectronic 

1984 1985 1986 1987 1988 1989 

$8,845 $8,599 $12,356 $14,395 $17,347 $17,290 

$6,705 $6,567 $ 9,490 $11,197 $13,576 $13,586 

$ 999 $ 953 $ 1,298 $ 1,442 $ 1,761 $ 1,724 

$ 999 $ 953 $ 1,298 $ 1,442 $ 1,761 $ 1,724 
132 125 156 180 210 204 
867 828 1,142 1,262 1,551 1,520 

$3,742 $3,595 $ 5,216 $ 6,391 $ 7,991 $ 8,011 

$3,742 $3,595 $ 5,216 $ 6,391 $ 7,991 $ 8,011 
1,705 1,353 1,729 2,030 2,593 2,715 
913 936 1,541 1,981 2,399 2,327 

1 ,124 1 , 3 0 6 1 ,946 2 , 3 8 0 2 , 9 9 9 2 , 9 6 9 

$1,964 $2,019 $ 2,976 $ 3,364 $ 3,824 $ 3,851 

$1,669 $1,566 $ 2,150 $ 2,376 $ 2,764 $ 2,717 

$ 471 $ 466 $ 716 $ 822 $ 1,007 $ 987 

Source: Dataquest 
December 1987 
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Table 3c 

Japanese Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1990 

$19,514 

$15,484 

$ 1,927 

1991 

$22,816 

$18,284 

$ 2,200 

1992 

$27,335 

$22,287 

$ 2,558 

CAGE 
(87-92) 

13.7% 

14.8% 

12.2% 

1997 

$51,046 

$43,964 

$ 4,332 

CAGR 
(92-97) 

13.3% 

14.6% 

11.0% 

$ 1,927 
209 

1,718 

$ 2,200 $ 2,568 
224 236 

1,976 2,332 

$ 9,413 $11,492 $14,723 

$ 9,413 $11,492 $14,723 
3,147 3,770 5,105 
2,792 3,518 4,573 
3,474 4,204 5,045 

$ 4,144 $ 4,592 $ 4,996 

$ 2,918 $ 3,254 $ 3,553 

$ 1,112 $ 1,278 $ 1,495 

12.2% 
5.6% 

13.1% 

18.2% 

$ 4,332 
283 

4,049 

$33,762 

11.0% 
3.7% 
11.7% 

18.1% 

18.2% 
20.3% 
18.2% 
16.2% 

8.2% 

7.3% 

12.3% 

$33,762 
10,500 
11,262 
12,000 

$ 5,870 

$ 4,463 

$ 2,619 

18.1% 
15.5% 
19.8% 
18.9% 

3.3% 

6.0% 

14.0% 

Source: Dataquest 
December 1987 
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Table 4a 

Japanese Semiconductor Consumption 
(Billions of Yen) 

T o t a l Semiconductor 

T o t a l IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Tech) 
NMOS 
PMOS 
CMOS 

MOS (Func) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 1979 1980 1981 1982 1983 

¥514.1 ¥606.2 ¥768.1 ¥949.1 ¥1,012.3 ¥1,328.0 

¥293.8 ¥380.7 ¥499.7 ¥617.3 ¥ 708.0 ¥ 940.5 

¥ 54.4 ¥ 66.6 ¥ 78.3 ¥ 96.8 ¥ 123.5 ¥ 146.7 
20.8 28.5 33.6 41.5 53.3 65.6 
16.4 25.6 30.2 37.3 45.6 51.0 
17.2 12.5 14.5 18.0 24.6 30.1 

¥ 5 4 . 4 ¥ 6 6 . 6 ¥ 7 8 . 3 ¥ 9 6 . 8 ¥ 1 2 3 . 5 ¥ 1 4 6 . 7 
1 1 . 4 1 2 . 9 1 7 . 0 2 1 . 6 1 3 . 9 
5 5 . 2 6 5 . 4 7 9 . 8 1 0 1 . 9 1 3 2 . 8 

¥ 1 2 3 . 5 ¥ 1 6 6 . 9 ¥ 2 2 5 . 0 ¥ 2 5 9 . 5 ¥ 3 1 3 . 2 ¥ 4 5 1 . 2 , 
7 7 . 1 1 0 7 . 1 1 5 1 . 0 1 7 3 . 9 2 0 7 . 3 3 0 3 . 4 
3 5 . 9 2 3 . 9 1 9 . 5 1 6 . 9 1 4 . 1 1 3 . 6 
1 0 . 5 3 5 . 9 5 4 . 5 6 8 . 7 9 1 . 8 1 3 4 . 2 

¥ 1 2 3 . 5 ¥ 1 6 6 . 9 ¥ 2 2 5 . 0 ¥ 2 5 9 . 5 ¥ 3 1 3 . 2 ¥ 4 5 1 . 2 
5 6 . 1 9 6 . 0 1 0 8 . 5 1 3 2 . 4 2 0 3 . 3 
4 6 . 6 6 1 . 1 8 9 . 3 1 1 0 . 6 1 3 9 . 6 
6 4 . 2 6 7 . 9 6 1 . 7 7 0 . 2 1 0 8 . 3 

¥115.9 ¥147.2 ¥196.4 ¥261.0 ¥ 271.3 ¥ 342.6 

¥198.6 ¥194.7 ¥223.8 ¥273.3 ¥ 240.5 ¥ 297.8 

¥ 21.7 ¥ 30.8 ¥ 44.6 ¥ 58.5 ¥ 63.8 ¥ 89.7 

Source: Dataquest 
December 1987 
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Table 4b 

Japanese Semiconductor Consumption 
(Billions of Yen) 

Total Semicoaductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Tech) 
NMOS 
PMOS 
CMOS 

MOS (Func) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

236.8 
111.4 
83.2 
42.2 

236.8 
31.3 
205.5 

886.9 
571.9 
16.6 
298.4 

886.9 
404.1 
216.4 
266.4 

465.5 

395.5 

111.6 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

226.9 ¥ 
104.2 
85.0 
37.7 

226.9 ¥ 
29.8 
197.1 

855.6 ¥ 
539.1 
14.2 
302.3 

855.6 ¥ 
322.0 
222.8 
310.8 

480.5 ¥ 

375.1 ¥ 

110.9 ¥ 

1984 1985 198$ 1987 1988 1989 

¥2,096.3 ¥2,049.0 ¥2,068.6 ¥2,078.7 ¥2,463.2 ¥2,455.1 

¥1,589.2 ¥1,563.0 ¥1,588.4 ¥1,616.7 ¥1,927.8 ¥1,929.1 

118.3 89.9 105.3 99.8 
61.1 87.0 109.2 111.4 
38.0 31.2 35.6 33.6 

217.4 ¥ 208.1 ¥ 250.1 ¥ 244.8 
26.2 25.9 29.9 29.0 

1 9 1 . 2 1 8 2 . 2 2 2 0 . 2 2 1 5 . 8 

8 7 2 . 4 ¥ 9 2 2 . 6 ¥ 1 , 1 3 4 . 8 ¥ 1 , 1 3 7 . 5 
5 0 3 . 5 4 7 1 . 5 4 9 3 . 7 4 0 8 . 4 

3 . 4 8 . 4 6 . 9 4 . 4 
3 6 5 . 5 4 4 2 . 7 6 3 4 . 2 7 2 4 . 7 

872.4 ¥ 922.6 ¥1,134.8 ¥1,137.5 
289.2 292.9 368.2 385.5 
258.2 286.0 340.7 330.4 
325.0 343.7 425.9 421.6 

498.6 ¥ 486.0 ¥ 542.9 ¥ 546.8 

360.0 ¥ 343.3 ¥ 392.4 ¥ 385.8 

120.2 ¥ 118.7 ¥ 143.0 ¥ 140.2 

Source: Dataguest 
December 1987 
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Semiconductor Consumption 

Table 4c 

Japanese Semiconductor Consumption 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Tech) 
NMOS 
PMOS 
CMOS 

MOS (Func) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total 
Optoelectronic 

V2, 

¥2 

V 

V 

¥1 

¥1 

¥ 

¥ 

¥ 

1-990 

,771.1 

,198.8 

273.7 
104.8 
135.4 
33.5 

273.7 
29.7 

244.0 

,336.7 
379.6 
4.1 

953.0 

,336.7 
446.9 
396.5 
493.3 

588.4 

414.4 

157.9 

1991 

¥3,240.0 

¥2,596.4 

¥ 312.4 
115.5 
156.3 
40.6 

¥ 312.4 
31.8 

280.6 

¥1,631.9 
418.5 
3.4 

1,210.0 

¥1,631.9 
535.3 
499.6 
597.0 

¥ 652.1 

¥ 462.1 

¥ 181.5 

1992 

¥3,881.5 

¥3,164.7 

¥ 364.6 
134.7 
182.3 
47.6 

¥ 364.6 
33.5 

331.1 

¥2,090.7 
536.1 
4.7 

1,549.9 

¥2,090.7 
724.9 
649.4 
716.4 

¥ 709.4 

¥ 504.5 

¥ 212.3 

CAGK 
(87-92) 

IS.S-'b 

14.4% 

11.9% 
8.4% 
15.9% 
8.8% 

11.9% 
5.3% 

12.7% 

17.8% 
2.6% 

(11.0%) 
28.5% 

17.8% 
19.9% 
17.8% 
15.8% 

7.9% 

8.0% 

12.3% 

1997 

¥7,151.4 

¥6,159.1 

¥ 607.0 
182.1 
376.2 
48.7 

¥ 607.0 
39.7 
567.3 

¥4,729.8 
756.8 
3.2 

3,969.8 

¥4,729.8 
1,471.0 
1,577.7 
1,681.1 

¥ 822.3 

¥ 625.5 

¥ 366.8 

CAGR 
(92-97) 

13.0% 

14.2% 

10.7% 
6.2% 

15.6% 
0.5% 

10.7% 
3.5% 
11.4% 

17.7% 
7.1% 
(7.4%) 
20.7% 

17.7% 
15.2% 
19.4% 
18.6% 

3.0% 

4.4% 

11.6% 

Source: Dataguest 
December 1987 
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Semiconductor Consumption 

Table 5b 

Western European Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

1984 1985 1986 1987 1988 1989 

$4,805 $4,720 $5,532 $6,780 $8,066 $8,158 

$3,634 $3,556 $4,088 $5,126 $6,202 $6,415 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$ 

$ 

$2 

$2 

$ 

$ 

$ 

724 

724 
149 
575 

,092 

,092 
995 
465 
632 

818 

963 

208 

$ 

$ 

$1 

$1 

$ 

$ 

$ 

709 

709 
157 
552 

,953 

,953 
750 
485 
718 

894 

954 

210 

$ 782 

$ 782 
172 
610 

$2,280 

$2,280 
822 
578 
880 

$1,026 

$1,153 

$ 291 

$ 978 

$ 978 
182 
796 

$2,942 

$2,942 
1,043 
725 

1,173 

$1,206 

$1,314 

$ 340 

$1,121 

$1,121 
210 
911 

$3,783 

$3,783 
1,344 
929 

1,510 

$1,298 

$1,468 

$ 396 

$1,075 

$1,075 
201 
874 

$4,035 

$4,035 
1,420 
1,005 
1,610 

$1,305 

$1,360 

$ 383 

Source; Dataquest 
December 1987 
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Semiconductor Consumption 

Table 5c 

Western European Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
1990 1991 1992 (87-92) 1997 

$9,192 $10,782 $12,900 13.7% $24,145 

$7,364 $ 8,878 $10,830 16.1% $21,645 

$1,183 $ 1,321 $ 1,515 9.1% $ 2,245 

$1,183 $ 1,321 $ 1,515 
209 221 240 
974 1,100 1,275 

9.1% $ 2,245 
5.7% 270 
9.9% 1,975 

$4,776 $ 5,974 $ 7,565 20.8% $16,700 

$4,775 $ 5,974 $ 7,565 
1,685 2,132 2,740 
1,203 1,618 2,150 
1,888 2,224 2,675 

$1,405 $ 1,583 $ 1,750 

$1,420 $ 1,479 $ 1,600 

$ 408 $ 425 $ 470 

CAGR 
(92-97) 

13.4% 

14.9% 

8.2% 

8.2% 
2.4% 
9.1% 

17.2% 

20.8% 
21.3% 
24.3% 
17.9% 

7.7% 

4.0% 

6.7% 

$ 1 6 , 7 0 0 
4 , 5 0 0 
5 , 3 0 0 
6 , 9 0 0 

$ 2 , 7 0 0 

$ 1 ,800 

$ 700 

17.2% 
10.4% 
19.8% 
20.9% 

9.1% 

2.4% 

8.3% 

Source: Dataquest 
December 1987 
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Semiconductor Consumption 

Table 6a 

Rest of World Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Tech) 
TTL 
ECL 
Other 

Bipolar Digital (Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1979 

$660 

$258 

$ 45 

1979 

$790 

$364 

$ 79 

198Q 

$996 

$450 

$108 

1981 

$963 

$494 

$106 

1982 

$1,042 

$ 585 

$ 113 

1983 

$1,503 

$ 959 

$ 162 

$ 45 

$110 

$ 79 
2 

77 

$108 
3 

105 

$106 
3 

103 

$ 113 
4 

109 

$ 162 
4 

158 

$100 $143 $171 $ 248 $ 450 

$110 

$103 

$346 

$ 56 

$100 
25 
17 
58 

$185 

$334 

$ 92 

$143 
34 
27 
82 

$199 

$416 

$130 

$171 
51 
43 
77 

$217 

$355 

$114 

Source 

$ 

$ 

$ 

$ 

• 

248 
106 
63 
79 

224 

345 

112 

$ 450 
194 
112 
144 

$ 347 

$ 419 

$ 125 

Dataquest 
December 1987 
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Semiconductor Consumption 

Table 6b 

Rest of World Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

1984 199$ 1986 1987 3,988 1989 

$2,298 $1,897 $2,920 $4,911 $6,943 $6,992 

$1,474 $1,155 $1,887 $3,387 $4,877 $4,952 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total optoelectronic 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

246 

246 
7 

239 

825 

825 
313 
164 
348 

403 

695 

129 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

131 

131 
6 

125 

627 

627 
136 
135 
356 

397 

622 

120 

$ 

$ 

$1 

$1 

$ 

$ 

$ 

220 

220 
12 
208 

,084 

,084 
227 
280 
577 

583 

866 

167 

$ 430 

$ 430 
18 
412 

$1,912 

$1,912 
404 
457 

1,051 

$1,045 

$1,315 

$ 209 

$ 623 

$ 623 
25 
598 

$2,870 

$2,870 
595 
713 

1,562 

$1,384 

$1,789 

$ 277 

$ 604 

$ 604 
24 
580 

$2,949 

$2,949 
580 
728 

1,641 

$1,399 

$1,772 

$ 268 

Source: Dataquest 
December 1987 
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Semiconductor Consumption 

Table 6c 

Rest of World Semiconductor Consumption 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1990 

$8,299 

$6,011 

$ 722 

$ 722 
26 
696 

$3,652 

$3,652 
700 
917 

2,035 

$1,537 

$1,984 

$ 304 

1991 

$10,295 

$ 7,627 

$ 893 

$ 893 
30 
863 

$4,755 

$4,755 
882 

1,228 
2,645 

$1,979 

$2,308 

$ 360 

1992 

$12,904 

$ 9,821 

$ 1,125 

$1,125 
37 

1,088 

$6,287 

$6,287 
1,150 
1,646 
3,491 

$2,409 

$2,653 

$ 430 

CAGR 
(87-92) 

21.3% 

23.7% 

21.2% 

21.2% 
15.5% 
21.4% 

26.9% 

26.9% 
23.3% 
29.2% 
27.1% 

18.2% 

9.7% 

11.4% 

1997 

$19,158 

$16,108 

$ 1,208 

$ 1,208 
58 

1,150 

$12,300 

$12,300 
3,400 
3,100 
5,800 

$ 2,600 

$ 2,500 

$ 550 

CAGR 
(92-97) 

8.2% 

10.4% 

1.4% 

1.4% 
9.3% 
1.1% 

14.4% 

14.4% 
24.2% 
13.5% 
10.7% 

1.5% 

8.8% 

10.4% 

Source: Dataguest 
December 1987 

30 © 1987 Dataquest Incorporated December SIS Executive Issues 



Semiconductor Consumption 

Table 7a 

Total Semiconductor 

Total IC 

Worldwide Average Selling Prices 
(Dollars) 

1978 

$ 0 . 2 8 

$ 1 . 0 1 

1979 

$ 0 . 2 9 

$ 0 . 9 7 

3.980 

$ 0 . 3 3 

$ 1 . 0 7 

1981 

$ 0 . 3 1 

$ 1 . 0 2 

1982 

$ 0 . 3 4 

$ 1 . 0 1 

1983 

$ 0 . 3 2 

$ 1 . 0 4 

B i p o l a r D i g i t a l 
(Tech) 

TTL 
ECL 
Other 

B i p o l a r D i g i t a l 
(Func) 

Memory 
L o g i c 

MOS ( T e c h n o l o g y ) 
NMOS 
PMOS 
CMOS 

MOS ( F x i n c t i o n ) 
Memory 
Micro D e v i c e 
Logic 

L i n e a r 

T o t a l D i s c r e t e 

T o t a l O p t o e l e c t r o n i c 

$ 0 . 6 3 

$ 0 . 6 3 

$ 1 . 9 1 
4 . 4 6 
1 .92 
0 . 6 4 

$ 1 . 9 1 

$ 0 . 8 4 

$ 0 . 1 3 

$ 0 . 4 7 

$ 0 . 5 7 

$ 0 . 5 7 

$ 1 . 9 3 
3 . 6 6 
1 .80 
0 . 7 8 

$ 1 . 9 3 
5 . 1 5 
3 . 9 6 
0 . 8 9 

$ 0 . 7 8 

$ 0 . 1 2 

$ 0 . 5 1 

$ 0 . 7 0 

$ 0 . 7 0 

" 

$ 1 . 8 1 
3 . 0 8 
1 . 7 5 
0 . 7 9 

$ 1 . 8 1 
4 . 9 0 
3 . 6 1 
0 . 8 5 

$ 0 . 8 3 

$ 0 . 1 2 

$ 0 . 4 4 

$ 0 . 7 0 

$ 0 . 7 0 

$ 1 . 6 6 
3 . 0 6 
1 .70 
0 . 7 4 

$ 1 . 6 6 
3 . 1 7 
3 . 4 0 
0 . 8 6 

$ 0 . 8 1 

$ 0 . 1 1 

$ 0 . 3 9 

$ 0 . 6 2 

$ 0 . 6 2 

$ 1 . 7 1 
2 . 8 6 
1 .70 
0 . 7 8 

$ 1 . 7 1 
3 . 0 6 
3 . 3 4 
0 . 8 0 

$ 0 . 7 9 

$ 0 . 1 1 

$ 0 . 3 8 

$ 0 . 6 5 

$ 0 . 6 5 

$ 1 . 7 2 
3 . 1 1 
1 .75 
0 . 8 0 

$ 1 . 7 2 
3 . 2 1 
3 . 4 0 
0 . 7 9 

$ 0 . 7 6 

$ 0 . 0 9 

$ 0 . 3 7 

Source: Dataquest 
December 1987 
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# 

Semiconductor Consumption 

Table 7b 

Woridw 

Total Semiconductor 

Total IC 

Bipolar Digital (Tech) 
TTL 
ECL 
Other 

Bipolar Digital (Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

• 

ide Average Selling Prices 
(Dollars) 

1984 

$0.36 

$1.11 

$0.65 

$0.65 

$2.02 
3.68 
1.75 
0.99 

$2.02 
3.90 
4.41 
0.85 

$0.75 

$0.09 

$0.36 

1995 

$0.34 

$1.07 

$0.71 

$0.71 

$1.68 
2.59 
1.75 
1.07 

$1.68 
2.59 
3.91 
0.93 

$0.76 

$0.09 

$0.33 

19?^ 

$0.35 

$1.12 

$0.71 

$0.71 

$1.74 
2.54 
1.70 
1.22 

$1.74 
2.40 
4.10 
1.05 

$0.84 

$0.10 

$0.34 

1987 

$0.39 

$1.18 

$0.70 

$0.70 

$1.94 
3.12 
1.70 
1.41 

$1.94 
2.90 
4.35 
1.17 

$0.83 

$0.10 

$0.33 

Source: 

1989 

$0.41 

$1.24 

$0.71 

$0.71 

$2.03 
3.12 
1.65 
1.63 

$2.03 
3.15 
4.51 
1.22 

$0.83 

$0.10 

$0.33 

1999 

$0.40 

$1.22 

$0.70 

$0.70 

$1.96 
2.77 
1.65 
1.73 

$1.96 
2.90 
4.20 
1.22 

$0.84 

$0.10 

$0.30 

Dataquest 
December 1987 
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Semiconductor Consumption 

Table 7c 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
"(Tech) 

TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1990 

$0.43 

$1.30 

$0.74 

$0.74 

$2.08 
3.07 
1.65 
1.91 

$2.08 
3.05 
4.25 
1.31 

$0.86 

$0.10 

$0.32 

1991 

$0.46 

$1.36 

$0.77 

$0.77 

$2.17 
2.98 
1.65 
2.08 

$2.17 
3.10 
4.30 
1.38 

$0.88 

$0.10 

$0.34 

1992 

$0.50 

$1.44 

$0.79 

$0.79 

$2.31 
2.41 
1.60 
2.30 

$2.31 
3.30 
4.50 
1.45 

$0.89 

$0.10 

$0.35 

CAGR 
(87-92) 

6.0% 

4.0% 

2.4% 

2.4% 

3.6% 
(5.0%) 
(1.2%) 
10.3% 

3.6% 
2.6% 
0.7% 
4.4% 

1.4% 

1.8% 

1.2% 

Source 

1997 

$0.77 

$1.80 

$0.86 

$0.86 

$2.76 
1.15 
1.00 
2.80 

$2.76 
3.90 
4.80 
1.80 

$0.95 

$0.12 

$0.37 

: Dataqi 

CAGR 
(92-97) 

8.8% 

4.5% 

1.7% 

1.7% 

3.6% 
(13.7%) 
(9.0%) 
4.0% 

3.6% 
3.4% 
1.3% 
4.4% 

1.3% 

3.6% 

1.1% 

nest 
December 1987 

# 
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Semiconductor Consumption 

Table 8a 

Worldwide Semiconductor Consumption 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 1979 1980 1981 1982 1983 

$31,461 $37,703 $42,870 $48,081 $45,195 $60,779 

$ 5,171 $ 7,242 $ 8,955 $ 9,809 $10,791 $14,110 

$ 2 , 0 0 2 $ 2 , 9 3 7 $ 3 , 3 9 1 $ 3 , 3 3 9 $ 3 , 8 9 0 $ 4 , 6 1 2 

$ 2 , 0 0 2 $ 2 , 9 3 7 $ 3 , 3 9 1 $ 3 , 3 3 9 $ 3 , 8 9 0 $ 4 , 6 1 2 

$ 1,221 $ 1,731 $ 2,603 $ 2,906 $ 3,306 $ 4,665 
305 597 1,041 1,042 1,375 1,778 
299 276 287 265 221 182 
617 858 1,275 1,598 1,709 2,704 

$ 1,221 $ 1,731 $ 2,603 $ 2,906 $ 3,306 $ 4,665 
325 455 655 883 1,150 
137 239 319 395 592 

1,269 1,909 1,933 2,029 2,923 

$ 1,949 $ 2,574 $ 2,960 $ 3,564 $ 3,595 $ 4,833 

$25,392 $29,350 $32,358 $36,227 $32,245 $43,878 

$ 898 $ 1,111 $1,557 $2,045 $2,159 $2,791 

Source: Dataquest 
December 1987 
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Semiconductor Consumption 

Table 8b 

Worldwide Semiconductor Consumption 
(Millions of Units) 

Total Semiconductor 

Total IC 

1984 1985 1986 1987 1988 1989 

$80,097 $73,197 $83,866 $101,940 $116,986 $119,157 

$20,425 $17,809 $21,010 $ 25,193 $ 30,208 $ 30,618 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Fiinc) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$ 

$ 

$ 

$ 

$ 

7,403 

7,403 

6,453 
2,414 
161 

3,879 

6,453 
1,605 
739 

4,108 

6,569 

$56,156 

$ 3,516 

$ 

$ 

$ 

$ 

$ 

5,351 

5,351 

6,186 
2,468 

83 
3,635 

6,186 
1,549 
704 

3,933 

6,272 

$51,889 

$ 3,499 

$ 6,086 

$ 6,086 

$ 7,524 
2,917 

66 
4,541 

$ 7,524 
1,808 
893 

4,824 

$ 7,400 

$58,180 

$ 4,676 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

7,373 

7,373 

8,938 
2,74.4 

59 
6,135 

8,938 
1,906 
1,115 
5,918 

8,882 

71,189 

5,558 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

8,813 

8,813 

11,045 
2,999 

50 
7,996 

11,045 
2,291 
1,390 
7,363 

10,351 

79,910 

6,868 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

8,793 

8,793 

11,530 
2,591 

41 
8,898 

11,530 
2,483 
1,476 
7,570 

10,295 

81,563 

6,977 

Source: Dataguest 
December 1987 
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Semiconductor Consumption 

Table 8c 

Worldwide Semiconductor Consumption 
(Millions of Units) 

CAGR 
(87-92) 1997 

CAGR 
(92-97) 

al Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
(3«10S 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$3 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

.26,153 

33,290 

9,328 

9,328 

12,791 
1,887 

38 
10,856 

12,791 
2,709 
1,748 
8,334 

11,171 

85,663 

7,200 

$136,187 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

37,594 

10,326 

10,326 

14,975 
1,508 

35 
13,432 

14,975 
3,187 
2,171 
9,616 

12,293 

90,990 

7,603 

$] 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

L50,403 

43,319 

11,904 

11,904 

17,724 
1,679 

31 
16,014 

17,724 
3,823 
2,673 
11,228 

13,691 

98,615 

8,469 

8.1'«b 

11.4% 

10.1% 

10.1% 

14.7% 
(9.4%) 
(12.1%) 
21.2% 

14.7% 
14.9% 
19.1% 
13.7% 

9.0% 

6.7% 

8.8% 

$171,930 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

64,124 

17,017 

17,017 

31,033 
745 
1 

30,287 

31,033 
6,256 
5,555 

19,222 

16,074 

94,863 

12,943 

2.7% 

8.2% 

7.4% 

7.4% 

11.9% 
(15.0%) 
(49.8%) 
13.6% 

11.9% 
10.4% 
15.8% 
11.4% 

3.3% 

(0.8%) 

8.9% 

Source: Dataquest 
December 1987 
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Semiconductor Consumption 

TMTBODPCTIOH 

Semiconductor consumption data comprise a set of detailed tables that 
estimate consumption worldwide and for four major geographical regions for 
the years 1978 through 1992 and 1997. Semiconductor consumption tables 
contain both historical data and forecasts. Historical data begin with 1978 
and end with 1986, while forecast data provide annual market size estimates 
for 1987 through 1992, with additional estimates for 1997. Below is a list 
of tables detailing the type of data, region, time period, and units of 
measure. 

LIST OF TABLES 

Table Region Covered 

Q Japan and Western Europe Exchange 
Rates 

la Worldwide Consumption 
lb Worldwide Consumption 
Ic Worldwide Consumption 
2a North American Consumption 
2b North American Consumption 
2c North American Consumption 
3a Japanese Consumption 
3b Japanese Consiunption 
3c Japanese Consumption 
4a Japanese Consumption 
4b Japanese Consumption 
4c Japanese Consumption 
5a Western European Consumption 
5b Western European Consumption 
5c Western European Consumption 
6a Rest of World Consumption 
6b Rest of World Consumption 
6c Rest of World Consumption 
7a Worldwide Average Selling Prices 
7b Worldwide Average Selling Prices 
7c Worldwide Average Selling Prices 
8a Worldwide Consumption 
8b Worldwide Consumption 
8c Worldwide Consumption 

Years Units 

1970-1986 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 
1978-1983 
1984-1989 
1990-1992; 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

Various 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Yen 
Yen 
Yen 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Units 
Units 
Units 
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Semiconductor Consumption 

Each table gives estimates of semiconductor consumption listed by the 
major semiconductor device product categories. In these tables, semicon
ductor components are divided into three major product groups: integrated 
circuits, discrete devices, and optoelectronic devices. These groups are 
divided into a number of subgroups, some of which are segmented further. 

DEFINITIONS AMD COMVEHTIONS 

Dataquest uses a common manufacturer base for all data tables. This base 
includes all suppliers to the merchant semiconductor market. It excludes 
captive suppliers that manufacture devices solely for the benefit of the 
parent company, such as AT&T, Burroughs, Delco, and IBM. Included, however, 
are companies that actively market semiconductor devices to the merchant 
market as well as to other divisions of their own companies. For such 
companies, both external shipments and internal consumption are included. 
Devices that are used internally are valued at current market prices. 

Consumption—Dataquest defines consumption as the purchase of a semicon
ductor device or devices. This definition must be differentiated from actual 
use of the device in a final product. Devices that are inventoried at the 
user level are considered consumption according to our definition. 

Hybrids—In earlier consumption data, hybrid devices were included as a 
separate segment of integrated circuits. However, since hybrid devices are 
primarily a special packaging arrangement, this segment has been omitted. 
Hybrid devices manufactured by semiconductor companies are now included in 
the most appropriate product segment, usually the linear segment. 

Power Devices—The difference between low-power and high-power transistors 
is set at the 1-watt power-handling capability. Power diodes are rated at 
1 amp or higher; small-signal diodes are rated at less than 1 amp. Special 
discrete devices that are neither transistors, diodes, nor thyristors are 
categorized as "other discretes." 

The manufacturer base product group definitions emd guidelines for 
including value of output that we have used in our tables may differ from 
those used in other studies of this type. Our base is nearly the same as 
that used by the World Semiconductor Trade Statistics program (WSTS). 

m 
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Semiconductor Consumption 

Regions—North America is defined as including both the United States and 
Canada. Latin America, including Mexico, is considered part of the Rest of 
World (ROW) category. Western Europe includes Austria, Belgium, the 
Federal Republic of Germany, France, Greece, Italy, Luxembourg, the 
Scandinavian countries (Denmark, Finland, Norway, Sweden), Spain, and the 
United Kingdom. 

DAJA SODRCES 

The information presented in the consumption data has been consolidated 
from a variety of sources, each of which focuses on a specific part of the 
market. These sources include the following: 

• World Semiconductor Trade Statistics (WSTS) data, and Dataguest's 
estimates of regional company sales are used to determine North 
American consumption. 

• Japanese trade statistics compiled and published by the Ministry of 
Finance (MOF), and the Ministry of International Trade and Industry 
(MITI), WSTS data, and Dataguest's estimates of regional company 
sales are used to determine Japanese consumption. 

• For Western European markets, marketing statistics from WSTS data, 
and Dataguest's estimates of regional company sales are used to 
determine consumption. 

• In ROW, the major published sources used to estimate consumption are 
WSTS data and Dataguest's estimates of compzmy shipments into the 
region. 

Dataguest believes that the estimates presented here are the most 
accurate and meaningful generally available today. The sources of the data 
and the guidelines for the forecasts presented in the tables are: 

• Unit sales or revenue (or both) published by major industry partici
pants, both in the United States and abroad 

• Estimates presented by knowledgeable and reliable industry spokesmen 

• Government data or trade association data such as those from the 
Electronics Industry Association (EIA), MITI, WSTS, and the U.S. 
Department of Commerce 
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Semiconductor Consumption 

PTiblisbed product literature and price lists 

Interviews with knowledgeable manufacturers, distributors, and users 

Relevemt projected world economic data 

COHSISTEHCr 

One of the key objectives in preparing these estimates is to achieve 
consistency among the various data elements that constitute the forecast and 
the historical data base. To ensure the accuracy and consistency of the 
estimates, we have compared the value of directly obtained data elements with 
values obtained by indirect means, wherever possible. Thus, the worldwide 
totals in the consumption analysis are consistent with the worldwide totals 
of the market share analysis. 

ACCORACY 

The tables presented here represent Dataguest estimates that we believe 
are reasonably accurate. Where we have no reasonable estimate, none is 
given. A blank space in a table indicates that a reasonably accurate 
estimate is unavailable, and a zero in a table represents an estimate. 

VALUATION OF CONSUMPTION 

Regional consumption is expressed in U.S. dollars, (Japanese consumption 
and shipments are, however, also expressed in yen). To make the tables in 
this study useful in comparing different regions, it is necessary to express 
all values in a common currency and, we chose the U.S. dollar for convenience. 

However, the choice of the U.S. dollar (or any single currency, for that 
matter) as the currency basis for the tables, brings with it some problems 
that require the readers' careful consideration in interpreting the data. 

Inflation 

All countries that participate significantly in international semicon
ductor markets suffered from an overall price inflation in the 1970s, 
continuing into the 1980s. 

1987 Dataguest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

As a consequence, the dollar in a given year is not truly comparable with 
the dollar in any preceding year. Consumer and wholesale price indices and 
GNP deflators all measure price changes in various composite "market baskets" 
of goods. However, there is no price index that measures price changes of 
material, equipment, and labor inputs to the semiconductor industry. Indeed, 
the "mix" is changing so rapidly that what is used this year was sometimes 
unavailable last year, at any price. Nor is there a composite price index 
that measures price changes in aggregate semiconductor product. In an 
industry noted for its deflationary trends, this latter effect would tend to 
make the component purchaser's dollar worth more as time passed, in terms of 
purchasing ability. 

We have made no adjustments in the historical data to account for these 
inflationary and deflationary effects. The data are expressed in current 
dollars (dollars that include the inflation rate and exchange rates of the 
given year) for all historical data; comparisons between different years must 
be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for semicon
ductor components, one must look at the price per function of a circuit, the 
complexity of the circuit, and the product mix according to this increasing 
complexity. It is true that one characteristic of the semiconductor industry 
is that the price per function for integrated circuits has been dropping an 
average of 30 percent per year for the last 15 years. At the same time, 
circuits have become denser, resulting in an overall increase in the price of 
a device with a decreasing cost per ftinction. Thus, Table 7 shows the 
worldwide ASPs increasing after many years of decreasing, due to the move 
toward higher-complexity devices. There are also regional differences in 
ASPs due to regional competition differences and the varying regional product 
consumption mix. The worldwide ASP is truly an aggregate measure and may 
differ significantly from ASPs in any specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from 
many countries, each of which has different and changing exchange rates. 
Dataquest uses Annual Foreign Exchange Rates for each year as published by 
The International Monetary Fund. As far as possible, we prepare our 
estimates in terms of local currencies before conversion to U.S. dollars. 
The exchange rates for major currencies can be found in Table 0 at the end of 
this introduction. 
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Semiconductor Consumption 

Japanese consumption is based on MITI data, originally expressed in yen. 
The Japanese data published in this study are expressed in both dollars 
(Tables 3a, 3b, and 3c) and in yen (Tables 4a, 4b, and 4c). The yen/dollar 
exchange rate used for each year can be found in Table 0. Because of the 
fluctuations in the exchange rate for the yen, the dollar values given tend 
to distort the growth rate of the Japanese market, but they do provide a 
useful basis for regional market size comparisons. However, the data in yen 
give a better picture of the real growth in the Japanese market. 

FORECAST 

A.S mentioned previously, historical data are expressed in current dollars 
or dollars that include the given year's inflation rate and exchange rates. 
However, the consumption forecasts use constant dollars and exchange rates, 
with no allowance for inflation or variations in the rates of exchange 
between countries. All estimates for 1987 and beyond are made as if 1987 
monetary conditions will continue through 1997 and, therefore, show the 
absolute year-to-year growth during this period. 

& • 
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Semiconductor Consumption 

Table la 

HOBLDHIDE SEMICOMDaCTOR COMSDMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC. 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total D i scre t e 

Total Optoelectronic 

1979 1979 12M 2M1 1331 1983 

$8,953 $11,114 $14,118 $14,828 $15,261 $19,665 

$5,230 $ 7,028 $ 9,546 $10,046 $10,894 $14,684 

$1,261 $ 1,674 $ 2,374 $ 2,337 $ 2,412 $ 2,998 
990 1,365 1,930 1,823 1,889 2,423 
138 170 300 376 391 445 
133 139 144 138 132 130 

$1,261 

$2,332 
1,361 

574 
397 

$2,332 

$1,637 

$3,301 

$ 422 

$ 1,674 
324 

1,350 

$ 3,346 
2,184 

497 
665 

$ 3,346 
1,676 

541 
1,129 

$ 2,008 

$ 3,522 

$ 564 

$ 2,374 
572 

1,802 

$ 4,715 
3,207 

503 
1,005 

$ 4,715 
2,230 

862 
1,623 

$ 2,457 

$ 3,883 

$ 689 

$ 2,337 
558 

1,779 

$ 4,822 
3,190 

451 
1,181 

$ 4,822 
2,075 
1,085 
1,662 

$ 2,887 

$ 3,985 

$ 797 

$ 2,412 
511 

1,901 

$ 5,642 
3,902 
376 

1,364 

$ 5,642 
2,701 
1,318 
1,623 

$ 2,840 

$ 3,547 

$ 820 

$ 2,998 
593 

2,405 

$ 8,013 
5,496 
319 

2,198 

$ 8,013 
3 ,691 
2,013 
2,309 

$^3,673 

$ 3,94-9 

$ 1,032 

Source: Dataquest 
May 1987 
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Semiconductor Consumption 

Table lb 

WOBLDHIDE SEMICOHDUCTOR CONSDMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

1994 1985 1986 1987 1988 1989 

$29,087 $24,823 $31,009 $36,667 $44,261 $44,284 

$22,753 $18,988 $23,601 $28,449 $34,948 $35,200 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Fuac) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$ 4,812 
4,067 
607 
138 

$ 4,812 
719 

4,093 

$13,014 
8,850 
281 

3,883 

$13,014 
6,261 
3,261 
3,492 

$ 4,927 

$ 5,054 

$ 1,280 

$ 3,799 
3,058 
607 
134 

$ 3,799 
603 

3,196 

$10,422 
6,488 
146 

3,788 

$10,422 
4,013 
2,751 
3,658 

$ 4,767 

$ 4,670 

$ 1,165 

$ 4,321 
3,478 
690 
152 

$ 4,321 
675 

3,646 

$13,064 
7,269 
112 

5,683 

$13,064 
4,338 
3,661 
5,065 

$ 6,216 

$ 5,818 

$ 1,590 

$ 4,963 

$ 4,963 
783 

4,180 

$16,687 
8,344 
101 

8,243 

$16,687 
5,491 
4,637 
6,559 

$ 6,799 

$ 6,474 

$ 1,744 

$ 6,042 
_ 

$ 6,042 
905 

5,137 

$21,216 
8,911 

83 
12,222 

$21,216 
7,142 
5,870 
8,204 

$ 7,690 

$ 7,251 

$ 2,062 

$ 5,950 

$ 5,950 
891 

5,059 

$21,515 
6,885 

68 
14,562 

$21,515 
7,010 
6,035 
8,470 

$ 7,735 

$ 7,060 

$ 2,024 

Source: Dataguest 
May 1987 
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Semiconductor Consumption 

Table Ic 

WOSU>WIDB SEMICOKDnCTOR CONSDMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 

1990 

$50,166 

$40,428 

$ 6,544 

1991 

$58,853 

$48,214 

$ 7,548 

1992 

$70,546 

$58,778 

$ 8,912 

CAGR 
(87-92) 

14.0% 

15.6% 

12.4% 

1997 

$132,119 

$115,567 

$ 14,635 

CAGR 
(92-97) 

13.4% 

14.5% 

10.4% 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) $ 6,544 $ 7,548 $ 8,912 
Memory 925 1,005 1,119 
Logic 5,619 6,543 7,793 

MOS (Technology) $25,488 $31,380 $39,510 
NMOS 5,607 4,393 3,951 
PMOS 63 57 50 
CMOS 19,818 26,930 35,509 

MOS (Function) $25,488 $31,380 $39,510 
Memory 8,103 9,729 14,250 
Micro Device 7,209 9,350 13,100 
Logic 10,176 12,301 16,640 

Linear $ 8,396 $ 9,286 $10,356 

Total Discrete $ 7,517 $ 8,179 $ 8,942 

Total Optoelectronic $ 2,221 $ 2,460 $ 2,826 

12.4% $ 14,635 10.4% 
7.4% 1,461 5.5% 
13.3% 13,174 11.1% 

18.8% $ 85,662 16.7% 
(13.9%) 857 (26.3%) 
(13.1%) 1 (54.3%) 
33.9% 84,804 19.0% 

18.8% $ 85,662 16.7% 
21.0% 24,400 11.4% 
23.1% 26,662 15.3% 
20.5% 34,600 15.8% 

8.8% $ 15,270 8.1% 

6.7% $ 11,763 5.6% 

10.1% $ 4 , 7 8 9 11.1% 

Source; Dataquest 
May 1987 
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Semiconductor Consumption 

Table 2a 

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Tech) 
TTL 
ECL 
Other 

Bipolar Digital (Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 1979 1980 1981 1982 1983 

$3,506 $4,538 $6,053 $6,529 $6,970 $9,141 

$2,335 $3,179 $4,562 $4,867 $5,466 $7,400 

$ 666 $ 901 $1,411 $1,339 $1,367 $1,729 

$ 666 $ 901 $1,411 $1,339 $1,367 $1,729 
185 396 375 320 423 
716 1,015 964 1,047 1,306 

$1,099 $1,703 $2,442 $2,595 $3,183 $4,416 

$1,099 $1,703 $2,442 $2,595 $3,183 $4,416 
1,028 1,230 1,107 1,592 2,051 
186 377 489 641 1,068 
489 835 999 950 1,297 

$ 570 $ 575 $ 709 $ 933 $ 916 $1,255 

$1,005 $1,161 $1,289 $1,398 $1,221 $1,397 

$ 166 $ 198 $ 202 $ 264 $ 283 $ 344 

Source: Dataquest 
May 1987 
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Semiconductor Consumption 

Table 2b 

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1984 1985 1986 1987 1988 1989 

$13,139 $9,607 $10,201 $11,743 $14,326 $14,302 

$10,940 $7,710 $ 8,136 $ 9,511 $11,822 $11,872 

$ 2,843 $2,006 $ 2,021 $ 2,186 $ 2,747 $ 2,690 

$ 2,843 $2,006 $ 2,021 $ 2,186 $ 2,747 $ 2,690 
431 315 335 382 454 450 

2,412 1,691 1,686 1,804 2,293 2,240 

$ 6,355 $4,247 $ 4,484 $ 5,527 $ 6,950 $ 7,085 

$ 6,355 $4,247 $ 4,484 $ 5,527 $ 6,950 $ 7,085 
3,248 1,774 1,560 1,785 2,213 2,190 
1,719 1,195 1,262 1,566 2,018 2,075 
1,388 1,278 1,662 2,176 2,719 2,820 

$ 1,742 $1,457 $ 1,631 $ 1,798 $ 2,125 $ 2,097 

$ 1,727 $1,528 $ 1,649 $ 1,787 $ 1,984 $ 1,925 

$ 472 $ 369 $ 416 $ 445 $ 520 $ 505 

Source: Dataguest 
May 1987 
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Semiconductor Consumption 

Table 2c 

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1990 1991 1992 

$15,998 $18,273 $21,470 

$13,425 $15,507 $18,443 

CAGS 
(87-92) 1997 

12.8% $37,770 

14.2% $33,850 

$ 2,918 $ 3,335 $ 3,950 12.6% $ 6,850 

$ 2,918 $ 3,335 $ 3,950 12.6% $ 6,850 
468 515 590 9.1% 850 

2 ,450 2 ,820 3 , 3 6 0 13.2% 6 , 0 0 0 

$ 8,176 $ 9,625 $11,619 16.0% $22,900 

$ 8,176 $ 9,625 $11,619 
2,450 2,800 3,300 
2,376 2,825 3,469 
3,350 4,000 4,850 

$ 2,331 $ 2,547 $ 2,874 

$ 2,033 $ 2,181 $ 2,367 

$ 540 $ 585 $ 660 

CAGR 
(92-97) 

12.0% 

12.9% 

11.6% 

11.6% 
7.6% 
12.3% 

14.5% 

16.0% 
13.1% 
17.2% 
17.4% 

9.8% 

5.8% 

8.2% 

$ 2 2 , 9 0 0 

$ 

$ 

$ 

6 , 0 0 0 
7 , 0 0 0 
9 , 9 0 0 

4 , 1 0 0 

3 , 0 0 0 

920 

14.5% 
12.7% 
15.1% 
15.3% 

7.4% 

4.9% 

6.9% 

Source: Dataquest 
May 1987 

14 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

Table 3a 

JAPANESE SEMICOMDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Tech) 
TTL 
ECL 
Other 

Bipolar Digital (Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 1979 1980 1981 1982 1983 

$2,448 $2,768 $3,383 $4,295 $4,082 $5,651 

$1,399 $1,738 $2,201 $2,793 $2,855 $4,002 

$ 259 $ 304 $ 345 $ 438 $ 498 $ 624 

$ 259 $ 304 $ 345 $ 438 $ 498 $ 624 
52 57 77 87 59 
252 288 361 411 565 

$ 588 $ 762 $ 991 $1,174 $1,263 $1,920 

$ 588 $ 762 $ 991 $1,174 $1,263 $1,920 
256 423 491 534 865 
213 269 404 446 594 
293 299 279 283 461 

$ 552 $ 672 $ 865 $1,181 $1,094 $1,458 

$ 946 $ 889 $ 986 $1,237 $ 970 $1,267 

$ 103 $ 141 $ 196 $ 265 $ 257 $ 382 

Source: Dataquest 
May 1987 

16 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

Table 3b 

JAPANESE SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1984 1985 1986 1987 1988 1989 

$8,845 $8,599 $12,356 $14,239 $16,732 $16,656 

$6,705 $6,567 $ 9,490 $11,134 $13,244 $13,206 

$ 999 $ 953 $ 1,298 $ 1,502 $ 1,793 $ 1,803 

$ 999 $ 953 $ 1,298 $ 1,502 $ 1,793 $ 1,803 
132 125 156 193 222 218 
867 828 1,142 1,309 1,571 1,585 

$ 3 , 7 4 2 $ 3 , 5 9 5 $ 5 ,216 $ 6 ,580 $ 8 , 1 2 1 $ 8 ,030 

$ 3 , 7 4 2 $ 3 , 5 9 5 $ 5 ,216 $ 6 , 5 8 0 $ 8 , 1 2 1 $ 8 , 0 3 0 
1 ,705 1 ,353 1 ,729 2 , 2 8 4 2 , 9 9 2 2 , 8 2 0 
913 936 1,541 1,921 2,346 2,350 

1 ,124 1 ,306 1 ,946 2 , 3 7 5 2 , 7 8 3 2 , 8 6 0 

$1,964 $2,019 $ 2,976 $ 3,052 $ 3,330 $ 3,373 

$1,669 $1,566 $ 2,150 $ 2,342 $ 2,578 $ 2,550 

$ 471 $ 466 $ 716 $ 763 $ 910 $ 900 

Source: Dataquest 
May 1987 

SIS Executive Issues © 1987 Dataquest Incorporated May 17 



Semiconductor Consumption 

Table 3c 

JAPANESE SEMICONDUCTOR CONSOMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

1990 

$19,039 

$15,285 

$ 

$ 

$ 

$ 

2,014 

2,014 
223 

1,791 

9,641 

9,641 
3,268 
2,855 
3,518 

1991 

$22,764 

$18,549 

$ 2,388 

$ 2,388 
239 

2,149 

$12,139 

$12,139 
3,915 
3,897 
4,327 

1992 

$27,548 

$22,853 

$ 2,831 

$ 2,831 
252 

2,579 

$15,646 

$15,646 
5,301 
5,066 
5,279 

CAGR 
(87-92) 

14.1% 

15.5% 

13.5% 

13.5% 
5.5% 

14.5% 

18.9% 

18.9% 
18.3% 
21.4% 
17.3% 

1997 

$51,046 

$43,964 

$ 4,332 

$ 4,332 
283 

4,049 

$33,762 

$33,762 
10,500 
11,262 
12,000 

CAGR 
(92-97) 

13.1% 

14.0% 

8.9% 

8.9% 
2.3% 
9.4% 

16.6% 

16.6% 
14.6% 
17.3% 
17.8% 

Linear 

Total Discrete 

Total Optoelectronic 

$ 3 , 6 3 0 $ 4 , 0 2 2 $ 4 , 3 7 6 7.5% $ 5 ,870 6.1% 

$ 2 , 7 3 9 $ 3 , 0 5 4 $ 3 , 3 3 5 7.3% $ 4 , 4 6 3 6.0% 

$ 1 ,015 $ 1 , 1 6 1 $ 1 ,360 12.3% $ 2 , 6 1 9 14.0% 

Source: Dataquest 
May 1987 

18 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

Table 4a 

JAPANESE SEMICONDUCTOR CONSUMPTION 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Tech) 
NMOS 
PMOS 
CMOS 

MOS (Func) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/US$) 

¥ 54.4 
20.8 
16.4 
17.2 

¥ 54.4 

¥123.5 
77.1 
35.9 
10.5 

¥123.5 

¥115.9 

¥198.6 

¥ 21.7 

210.0 

1978 1979 1980 1981 1982 1983 

¥514.1 ¥606.2 ¥768.1 ¥949.1 ¥1,012.3 ¥1,328.0 

¥293.8 ¥380.7 ¥499.7 ¥617.3 ¥ 708.0 ¥ 940.5 

¥ 54.4 ¥ 66.6 ¥ 78.3 ¥ 96.8 ¥ 123.5 ¥ 146.7 
28.5 33.6 41.5 53.3 65.6 
25.6 30.2 37,3 45.6 51.0 
12.5 14.5 18.0 24.6 30.1 

¥ 66.6 ¥ 78.3 ¥ 96.8 
11.4 12.9 17.0 
55.2 65.4 79.8 

¥166.9 ¥225.0 ¥259.5 
107.1 151.0 173.9 
23.9 19.5 16.9 
35.9 54.5 68.7 

¥166.9 ¥225.0 ¥259.5 
56.1 96.0 108.5 
46.6 61.1 89.3 
64.2 67.9 61.7 

¥147.2 ¥196.4 ¥261.0 

¥194.7 ¥223.8 ¥273.3 

¥ 30.8 ¥ 44.6 ¥ 58.5 

2 1 9 . 0 2 2 7 . 0 2 2 1 . 0 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

123.5 
21.6 
101.9 

313.2 
207.3 
14.1 
91.8 

313.2 
132.4 
110.6 
70.2 

271.3 

240.5 

63.8 

248.0 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

146.7 
13.9 
132.8 

451.2 
303.4 
13.6 
134.2 

451.2 
203.3 
139.6 
108.3 

342.6 

297.8 

89.7 

235.0 

Source: Dataquest 
May 1987 

20 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

Table 4b 

JAPAHESB SEMICONDUCTOR CONSUMPTIOH 
(Billions of Yen) 

1994 IMS 1986 1987 1988 1989 

Total Semiconductor 
Total IC 

¥2,096.3 ¥2,049.0 ¥2,063.6 ¥2,192.8 ¥2,576.8 ¥2,565.0 
¥1,589.2 ¥1,563.0 ¥1,584.8 ¥1,714.6 ¥2,039.6 ¥2,033.7 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Tech) 
NMOS 
PMOS 
CMOS 

MOS (Func) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

Exchange Rate (Yen/US$) 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

236.8 
111.4 
83.2 
42.2 

236.8 
31.3 
205.5 

886.9 
571.9 
16.6 
298.4 

886.9 
404.1 
216.4 
266.4 

465.5 

395.5 

111.6 

237.0 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

226.9 
104.2 
85.0 
37.7 

226.9 
29.8 
197.1 

855.6 
539.1 
14.2 
302.3 

855.6 
322.0 
222.8 
310.8 

480.5 

375.1 

110.9 

238.0 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

216.8 
117.9 
61.0 
37.9 

216.8 
26.1 
190.7 

871.0 
502.8 
3.3 

364.9 

871.0 
288.7 
257.3 
325.0 

497.0 

359.2 

119.6 

167.0 

¥ 

¥ 

¥1 

¥1 

¥ 

¥ 

¥ 

231.3 
99.9 
96.7 
34.7 

231.3 
29.7 
201.6 

,013.3 
517.9 
9.2 

486.2 

,013.3 
351.7 
295.8 
365.8 

470.0 

360.7 

117.5 

154.0 

¥ 

¥ 

¥1 

¥1 

¥ 

¥ 

¥ 

276.1 
116.3 
120.6 
39.2 

276.1 
34.2 
241.9 

,250.7 
544.1 
7.5 

699.0 

,250.7 
460.8 
361.3 
428.6 

512.8 

397.1 

140.1 

154.0 

¥ 

¥ 

¥1 

¥1 

¥ 

¥ 

¥ 

277.7 
113.2 
126.3 
38.2 

277.7 
33.6 
244.1 

,236.6 
444.0 
4.8 

787.9 

,236.6 
434.3 
361.9 
440.4 

519.4 

392.8 

138.5 

154.0 

Source: Dataquest 
May 1987 

SIS Executive Issues 1987 Dataquest Incorporated May 21 



Semiconductor Consumption 

Table 4c 

JAPANESE SEMICONDUCTOR CONSUMPTION 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Tech) 
NMOS 
PMOS 
CMOS 

MOS (Func) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectroni 

Exchange Rate (Yen/US$ 

¥2 

¥2 

¥ 

¥ 

¥1 

1 

¥1 

¥ 

¥ 

C 

1) 

1990 

,932.0 

,353.9 

310.1 
118.7 
153.4 
38.0 

310.1 
34.3 
275.8 

,484.8 
421.7 
4.5 

,058.6 

,484.8 
503.3 
439.7 
541.8 

559.0 

421.9 

156.2 

154.0 

¥3 

¥2 

¥ 

¥ 

¥1 

1 

¥1 

¥ 

¥ 

1991 

,505.7 

,856.5 

367.7 
136.0 
184.0 
47.7 

367.7 
36.8 
330.9 

,869.4 
479.4 
4.2 

,385.8 

,869.4 
602.9 
600.1 
666.4 

619.4 

470.4 

178.8 

154.0 

¥4 

¥3 

¥ 

¥ 

¥2 

1 

¥2 

¥ 

¥ 

1992 

,242.6 

,519.5 

436.0 
161.1 
218.1 
56.8 

436.0 
38.8 
397.2 

,409.6 
617.8 
5.6 

,786.2 

,409.6 
816.4 
780.2 
813.0 

673.9 

513.7 

209.4 

154.0 

CAGE 
(87-92) 

14.1% 

15.5% 

13.5% 
10.0% 
17.7% 
10.4% 

13.5% 
5.5% 
14.5% 

18.9% 
3.6% 
(9.5%) 
29.7% 

18.9% 
18.3% 
21.4% 
17.3% 

7.5% 

7.3% 

12.3% 

1997 

¥7,861.1 

¥6,770.4 

¥ 667.1 
200.0 
413.6 
53.5 

¥ 667.1 
43.6 
623.5 

¥5,199.3 
831.9 
3.5 

4,363.9 

¥5,199.3 
1,617.0 
1,734.3 
1,848.0 

¥ 904.0 

¥ 687.3 

403.4 

154.0 

CAGR 
(92-97) 

13.1% 

14.0% 

8.9% 
4.4% 
13.7% 
(1.2%) 

8.9% 
2.4% 
9.4% 

16.6% 
6.1% 
(9.0%) 
19.6% 

16.6% 
14.6% 
17.3% 
17.8% 

6.1% 

6.0% 

14.0% 

Source: Dataquest 
May 1987 

22 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

Table 5a 

WESTESN EUROPEAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Tech) 
TTL 
ECL 
Other 

Bipolar Digital (Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 1979 1980 1981 1982 1983 

$2,339 $3,018 $3,686 $3,041 $3,167 $3,370 

$1,238 $1,747 $2,333 $1,892 $1,988 $2,323 

$ 291 $ 390 $ 510 $ 454 $ 434 $ 483 

$ 291 $ 390 $ 510 $ 454 $ 434 $ 483 
85 116 103 100 107 
305 394 351 334 376 

$ 535 $ 781 $1,139 $ 882 $ 948 $1,227 

$ 535 $ 781 $1,139 $ 882 $ 948 $1,227 
367 543 426 469 581 
125 189 149 168 239 
289 407 307 311 407 

$ 412 $ 576 $ 684 $ 556 $ 606 $ 613 

$1,004 $1,138 $1,192 $ 995 $1,011 $ 866 

$ 97 $ 133 $ 161 $ 154 $ 168 $ 181 

Source: Dataquest 
May 1987 

24 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

T a b l e 5b 

WESTERN EUROPEAN SEMICONDUCTOR CONSUt̂ ffirCION 
( M i l l i o n s o f D o l l a r s ) 

Total Semiconductor 

Total IC 

1984 1985 1986 1987 1988 1989 

$4,805 $4,720 $5,532 $6,780 $8,129 $8,158 

$3,634 $3,556 $4,088 $5,126 $6,288 $6,415 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$ 

$ 

$2 

$2 

$ 

$ 

$ 

724 

724 
149 
575 

,092 

,092 
995 
465 
632 

818 

963 

208 

$ 

$ 

$1 

$1 

$ 

$ 

$ 

709 

709 
157 
552 

,953 

,953 
750 
485 
718 

894 

954 

210 

$ 782 

$ 782 
172 
610 

$2,280 

$2,280 
822 
578 
880 

$1,026 

$1,153 

$ 291 

$ 978 

$ 978 
193 
785 

$2,942 

$2,942 
1,043 
726 

1,173 

$1,206 

$1,314 

$ 340 

$1,126 

$1,126 
208 
918 

$3,877 

$3,877 
1,385 

936 
1,556 

$1,285 

$1,450 

$ 391 

$1,075 

$1,075 
201 
874 

$4,035 

$4,035 
1,420 
1,005 
1,610 

$1,305 

$1,360 

$ 383 

Source: Dataquest 
May 1987 

SIS Executive Issues 1987 Dataquest Incorporated May 25 



Semiconductor Consumption 

Table 5c 

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

# 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
1990 1991 1992 (87-92) 1997 

$9,192 $10,782 $12,900 13.7% $24,145 

$7,364 $ 8,878 $10,830 16.l"*!. $21,645 

$ 1 , 1 8 3 $ 1 , 3 2 1 $ 1 ,515 9.1% $ 2 , 2 4 5 

$1,183 $ 1,321 $ 1,515 9.1% $ 2,245 
209 221 240 4.5% 270 
974 1,100 1,275 10.2% 1,975 

CAGR 
(92-97) 

13.4% 

14.9% 

8.2% 

8.2% 
2.4% 
9.1% 

$4,826 $ 6,074 $ 7,665 21.1% $16,700 16.9% 

$ 4 , 8 2 6 $ 6 ,074 $ 7 , 6 6 5 
1 ,685 2 ,132 2 , 7 4 0 
1 ,253 1 ,718 2 , 2 5 0 
1 ,888 2 ,224 2 , 6 7 5 

$1,355 $ 1,483 $ 1,650 

$1,420 $ 1,479 $ 1,600 

$ 408 $ 425 $ 470 

21.1% 
21.3% 
25.4% 
17.9% 

6.5% 

4.0% 

6.7% 

$ 1 6 , 7 0 0 
4 , 5 0 0 
5 ,300 
6 , 9 0 0 

$ 2 , 7 0 0 

$ 1 ,800 

$ 700 

16.9% 
10.4% 
18.7% 
20.9% 

10.4% 

2.4% 

8.3% 

Source; Dataquest 
May 1987 

26 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

Table 6a 

REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Tech) 
TTL 
ECL 
Other 

Bipolar Digital (Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 

$660 

$258 

$ 45 

1979 

$790 

$364 

$ 79 

1980 

$996 

$450 

$108 

1981 

$963 

$494 

$106 

1982 

$1,042 

$ 585 

$ 113 

1983 

$1, 

$ 

$ 

,503 

959 

162 

$ 45 

$110 $100 $143 $171 $ 248 $ 450 

79 
2 
77 

$108 
3 

105 

$106 
3 

103 

$ 113 
4 

109 

$ 162 
4 

158 

$110 

$103 

$346 

$ 56 

$100 
25 
17 
58 

$185 

$334 

$ 92 

$143 
34 
27 
82 

$199 

$416 

$130 

$171 
51 
43 
77 

$217 

$355 

$114 

$ 

$ 

$ 

$ 

248 
106 
63 
79 

224 

345 

112 

$ 

$ 

$ 

$ 

450 
194 
112 
144 

347 

419 

125 

Source: Dataquest 
May 1987 

28 © 1987 Dataquest Incorporated May SIS Executive Issues 



Semiconductor Consumption 

Table 6b 

REST OF WORLD SEMICOHDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

1984 1985 1986 1987 1988 1989 

$2,298 $1,897 $2,920 $3,905 $5,074 $5,168 

$1,474 $1,155 $1,887 $2,678 $3,594 $3,707 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

246 

246 
7 

239 

825 

825 
313 
164 
348 

403 

695 

129 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

131 

131 
6 

125 

627 

627 
136 
135 
356 

397 

622 

120 

$ 

$ 

$1 

$1 

$ 

$ 

$ 

220 

220 
12 
208 

,084 

,084 
227 
280 
577 

583 

866 

167 

$ 

$ 

$1, 

$1, 

$ 

$1-

$ 

297 

297 
15 
282 

,638 

,638 
379 
424 
835 

743 

,031 

196 

$ 376 

$ 376 
21 
355 

$2,268 

$2,268 
552 
570 

1,146 

$ 950 

$1,239 

$ 241 

$ 382 

$ 382 
22 
360 

$2,365 

$2,365 
580 
605 

1,180 

$ 960 

$1,225 

$ 236 

Source: Dataquest 
May 1987 

SIS Executive Issues 1987 Dataquest Incorporated May 29 



Semiconductor Consumption 

Table 6c 

REST OF WORLD SEMICONDUCTOR CONSUMPTION 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

1990 1991 

$5,937 $7,034 

$4,354 $5,280 

CAGR CAGR 
1992 (87-92) 1997 (92-97) 

$8,628 17.2% $19,158 17.3% 

$6,652 20.0% $16,108 19.3% 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$ 429 

$ 429 
25 

404 

$2,845 

$2,845 
700 
725 

1,420 

$1,080 

$1,325 

$ 258 

$ 504 

$ 504 
30 
474 

$3,542 

$3,542 
882 
910 

1,750 

$1,234 

$1,465 

$ 289 

$ 616 

$ 616 
37 
579 

$4,580 

$4,580 
1,150 
1,180 
2,250 

$1,456 

$1,640 

$ 336 

15.7% 

15.7% 
19.8% 
15.5% 

22.8% 

22.8% 
24.9% 
22.7% 
21.9% 

14.4% 

9.7% 

11.4% 

$ 1,208 

$ 1,208 
58 

1,150 

$12,300 

$12,300 
3,400 
3,100 
5,800 

$ 2,600 

$ 2,500 

$ 550 

14.4% 

14.4% 
9.3% 

14.7% 

21.8% 

21.8% 
24.2% 
21.3% 
20.9% 

12.3% 

8.8% 

10.4% 

Source: Dataquest 
May 1987 
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Table 7a 

WORLDWIDE AVERAGE SELLING PRICES 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
MMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 

$0.29 

$1.01 

$0.63 

$0.63 

$1.91 
$4.46 
$1.92 
$0.64 

$1.91 

$0.84 

$0.13 

$0.47 

1979 

$0.30 

$0.97 

$0.57 

$0.57 

$1.93 
$3.66 
$1.80 
$0.78 

$1.93 
$5.15 
$3.96 
$0.89 

$0.78 

$0.12 

$0.51 

1980 

$0.32 

$1.07 

$0.70 

$0.70 

$1.81 
$3.08 
$1.75 
$0.79 

$1.81 
$4.90 
$3.61 
$0.85 

$0.83 

$0.12 

$0.44 

1981 

$0.31 

$1.02 

$0.70 

$0.70 

$1.66 
$3.06 
$1.70 
$0.74 

$1.66 
$3.17 
$3.40 
$0.86 

$0.81 

$0.11 

$0.39 

1982 

$0.33 

$1.01 

$0.62 

$0.62 

$1.71 
$2.91 
$1.70 
$0.78 

$1.71 
$3.06 
$3.34 
$0.80 

$0.79 

$0.11 

$0.38 

1993 

$0.33 

$1.04 

$0.65 

$0.65 
a.^t/ 

$1.72 
$3.15 
$1.75 
$0.80 

$1.72 
$3.21 
$3.40 
$0.79 

$0.76 

$0.09 

$0.37 

Source: Dataquest 
May 1987 
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Table 7b 

WORLDWIDE AVERAGE SELLING PRICES 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital (Tech) 
TTL 
ECL 
Other 

Bipolar Digital (Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1984 

$0.36 

$1.11 

$0.65 

$0.65 

$2.02 
$3.73 

. $1.75 
$0.99 

$2.02 
$3.90 
$4.41 
$0.85 

$0.75 

$0.09 

$0.36 

1985 

$0.34 

$1.07 

$0.71 

$0.71 

$1.68 
$2.54 
$1.75 
$1.07 

$1.68 
$2.59 
$3.91 
$0.93 

$0.76 

$0.09 

$0.33 

1986 

$0.35 

$1.12 

$0.71 

$0.71 

,Q>2-

$1.74 
$2.60 
$1.70 
$1.22 

$1.74 
$2.40 
$4.10 
$1.05 

$0.84 

$0.09 

$0.32 

1987 

$0.39 

$1.18 

$0.73 

$0.73 

$1.81 
$2.67 
$1.70 
$1.37 

$1.81 
$2.73 
$4.16 
$1.08 

$0.84 

$0.10 

$0.34 

Sour 

1988 

$0.41 

$1.26 

$0.75 

$0.75 

$1.92 
$2.56 
$1.65 
$1.63 

$1.92 
$3.14 
$4.51 
$1.10 

$0.88 

$0.10 

$0.35 

1989 

$0.37 

$1.24 

$0.75 

$0.75 

$1.88 
$2.33 
$1.65 
$1.73 

$1.88 
$2.86 
$3.93 
$1.14 

$0.86 

$0.08 

$0.32 

ce: Dataquest 
May 1987 
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Table 7c 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

WORLDWIDE AVERAGE SELLING 1 

199Q 

$0.39 

$1.31 

(Dollars) 

1991 

$0.39 

$1.40 

1992 

$0.43 

$1.43 

PRICES 

CAGR 
(87-92) 

2.0% 

4.0% 

1997 

$0.56 

$1.73 

CAGR 
(92-97) 

5.6% 

3.8% 

$ 1 . 9 8 
$ 2 . 2 8 
$ 1 . 6 5 
$ 1 . 9 1 

$ 1 . 9 8 
$ 3 . 1 8 
$ 3 . 7 6 
$ 1 . 2 1 

$ 0 . 8 8 

$ 0 . 0 8 

$ 0 . 3 3 

$ 0 . 7 7 $ 0 . 8 1 $ 0 . 8 2 

$ 0 . 7 7 $ 0 . 8 1 $ 0 . 9 2 

$ 2 . 1 0 
$ 2 . 2 4 
$ 1 . 6 5 
$ 2 . 0 8 

$ 2 . 1 0 
$ 3 . 5 2 
$ 3 . 6 4 
$ 1 . 2 8 

$ 0 . 9 2 

$ 0 . 0 8 

$ 0 , 3 3 

$ 2 . 0 7 
$ 1 . 8 4 
$ 1 . 6 0 
$ 2 . 1 0 

$ 2 . 0 7 
$ 3 . 8 0 
$ 3 . 8 0 
$ 1 . 4 0 

$ 0 . 9 4 

$ 0 . 0 8 

$ 0 . 3 4 

2.4% 

4 .7% 

2.7% 
(7.1%) 
(1.2%) 

8.9% 

2.7% 
6.8% 

(1.8%) 
5.3% 

2.3% 

( 4 . 8 % ) 

( 0 . 4 % ) 

$ 0 . 8 6 

$ 0 . 8 6 

$ 2 . 5 4 
$ 1 . 0 8 
$ 1 . 3 0 
$ 2 . 5 7 

$ 2 . 5 4 
$ 3 . 8 0 
$ 3 . 8 0 
$ 1 . 7 0 

$ 0 . 9 5 

$ 0 . 0 8 

$ 0 . 3 2 

1.0% 

(1.3%) 

4.1% 
(10.1%) 

(4.1%) 
4.1% 

4.1% 
0.0% 
0.0% 
4.0% 

0.2% 

(0.1%) 

(1.0%) 

Source: Dataguest 
May 1987 
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Table 8a 

WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1978 1979 1980 1981 1982 1983 

30,986 37,421 43,800 47,180 46,264 60,344 

5,171 7,242 8,955 9,809 10,791 14,110 

2,002 2,937 3,391 3,339 3,890 4,612 

2,002 

1,221 
305 
299 
617 

1,221 

1,949 

24,917 

898 

2,937 

1,731 
597 
276 
858 

1,731 
325 
137 

1,269 

2,574 

29,068 

1,111 

3,391 

2,603 
1,041 
287 

1,275 

2,603 
455 
239 

1,909 

2,960 

33,288 

1,557 

3,339 

2,906 
1,042 
265 

1,598 

2,906 
655 
319 

1,933 

3,564 

35,326 

2,045 

3,890 

3,306 
1,341 
221 

1,744 

3,306 
883 
395 

2,029 

3,595 

33,314 

2,159 

4,612 
/83 

^^3-7 

4,665 
1,745 
182 

2,738 

4,665 
1,150 
592 

2,923 

4,833 

43,443 

2,791 

Source: Dataquest 
May 1987 
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Table 8b 

WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Millions of Units) 

Total Semiconductor 

Total IC 

1984 1985 1986 1987 1988 1989 

80,601 73,191 88,996 94,977 106,818 118,656 

20,425 17,809 21,010 24,092 27,829 28,344 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

7,403 

7,403 

6,453 
2,376 
161 

3,917 

6,453 
1,605 
739 

4,108 

6,569 

56,660 

3,516 

5,351 

5,351 

6,186 
2,558 

83 
3,545 

6,186 
1,549 
704 

3,933 

6,272 

51,883 

3,499 

6,086 

6,086 
/5^ 

six% 

7,524 
2,800 

66 
4,659 

7,524 
1,808 
893 

4,824 

7,400 

63,040 

4,946 

6,799 

6,799 

9,199 
3,123 

59 
6,016 

9,199 
2,011 
1,115 
6,073 

8,094 

65,812 

5,073 

8,056 

8,056 

11,034 
3,486 

50 
7,498 

11,034 
2,275 
1,302 
7,458 

8,739 

73,025 

5,963 

7,933 

7,933 

11,416 
2,958 

41 
8,417 

11,416 
2,451 
1,536 
7,430 

8,994 

83,927 

6,385 

Source; Dataquest 
May 1987 
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Table 8c 

WORLDWIDE SEMICONDUCTOR CONSU^a>TION 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
(Tech) 
TTL 
ECL 
Other 

Bipolar Digital 
(Func) 
Memory 
Logic 

MOS (Technology) 
NMOS 
PMOS 
CMOS 

MOS (Function) 
Memory 
Micro Device 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1990 

127,585 

30,915 

8,499 

8,499 

12,875 
2,461 

38 
10,376 

12,875 
2,548 
1,917 
8,410 

9,541 

89,903 

6,767 

1991 

149,422 

34,355 

9,319 

9,319 

14,943 
1,961 

35 
12,947 

14,943 
2,764 
2,569 
9,610 

10,093 

107,688 

7,379 

1992 

165,538 

40,968 

10,868 

9,687 

19,083 
2,143 

31 
16,909 

19,083 
3,750 
3,447 
11,886 

11,017 

116,171 

8,398 

CAGR 
(87-92) 

11.8% 

11.2% 

9.8% 

7.3% 

15.7% 
(7.3%) 
(12.1%) 
23.0% 

15.7% 
13.3% 
25.3% 
14.4% 

6.4% 

12.0% 

10.6% 

1997 

235,640 

66,881 

17,017 

17,017 

33,790 
791 

1 
32,998 

33,790 
6,421 
7,016 
20,353 

16,074 

153,768 

14,990 

CAGR 
(92-97) 

7.3% 

10.3% 

9.4% 

11.9% 

12.1% 
(18.1%) 
(49.8%) 
14.3% 

12.1% 
11.4% 
15.3% 
11.4% 

7.8% 

5.8% 

12.3% 

Source: Dataquest 
May 1987 
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INTRODUCTION 

Semiconductor consumption data comprise a set of detailed tables that estimate the 
size of the semiconductor total available market (TAM) worldwide and for four major 
geographical regions for the years 1976 through 1992 and 1997. Semiconductor 
consumption tables contain both historical data and forecasts. Historical data begin with 
1978 and end with 1987, while forecast data provide annual market size estimates for 
1988 through 1992, with additional estimates for 1997. Below is a list of tables detailing 
the type of data, region, time period, and units of measure. 

LIST OF TABLES 

Table Region Covered 

0 Japan and Western Europe Exchange 
Sates 

la Worldwide Consumption 
lb Worldwide Consumption 
Ic Worldwide Consumption 
Id Worldwide Consumption (CAGR) 
2a North American Consumption 
2b North American Consumption 
2c North American Consumption 
2d North American Consumption 
3a Japanese Consumption 
3b Japanese Consumption 
3c Japanese Consximption 
3d Japanese Consumption 
4a Japanese Consumption 
4b Japanese Consumption 
4c Japanese Consumption 
4d Japanese Consumption 
5a Western European Consumption 
5b Western European Consumption 
5c Western European Consumption 
5d Western European Consumption 
6a Rest of World Consumption 
6b Rest of World Consumption 
6c Rest of World Consximption 
6d Rest of World Consumption 
7a Worldwide Average Selling Prices 
7b Worldwide Average Selling Prices 
7c Worldwide Average Selling Prices 
7d Worldwide Average Selling Prices 
8a Worldwide Consumption 
8b Worldwide Consumption 
?"• Worldwide Consumption 
8d Worldwide Consumption 

Years Units 

1987 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 
1976-1981 
1982-1987 
1988-1992; 
1977-1997 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

Various 
Dollars 
Dollars 
Dollars 
Percent 
Dollars 
Dollars 
Dollars 
Percent 
Dollars 
Dollars 
Dollars 
Percent 
Yen 
Yen 
Yen 
Percent 
Dollars 
Dollars 
Dollars 
Percent 
Dollars 
Dollars 
Dollars 
Percent 
Dollars 
Dollars 
Dollars 
Percent 
Units 
Units 
Units 
Percent 
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Each table gives estimates of semiconductor consumption listed by the major 
semiconductor device product categories. In these tables, semiconductor components 
are divided into three major product groups: integrated circuits, discrete devices, and 
optoelectronic devices. These groups are divided into a number of subgroups, some of 
which are segmented further. 

DEFINITIONS AND CONVENTIONS 

Dataquest uses a common manufacturer base for all data tables. This base includes 
all suppliers to the merchant semiconductor market. It excludes captive suppliers that 
manufacture devices solely for the benefit of the parent company, such as AT&T, 
Burroughs, Delco, and IBM. Included, however, are companies that actively market 
semiconductor devices to the merchant market as well as to other divisions of their own 
companies. For such companies, both external shipments and internal consumption are 
included. Devices that are used internally are valued at current market prices. 

Consumption—Dataquest defines consumption as the purchase of a semiconductor device 
or devices. This definition must be differentiated from actual use of the device in a 
final product. Devices that are inventoried at the user level are considered consumption 
according to our definition. The terms consumption and market size are used 
interchangeably. Thus, a regional market includes all devices sold to or shipped to that 
region, i.e. the total available market (TAM) in that region. 

Hybrids—In earlier consumption data, hybrid devices were included as a separate 
segment of integrated circuits. However, since hybrid devices are primarily a special 
packaging arrangement, this segment has been omitted. Hybrid devices manufactured by 
semiconductor companies are now included in the most appropriate product segment, 
usually the linear segment. 

The manufacturer base product group definitions and guidelines for including value 
of output that we have used in our tables may differ from those used in other studies of 
this type. Our base is nearly the same as that used by the World Semiconductor Trade 
Statistics program (WSTS). 

Regions—North America is defined as including both the United States and Canada. 
Latin America, including Mexico, is considered part of the Rest of World (ROW) 
category. Western Europe includes Austria, Belgium, the Federal Republic of Germany, 
France, Greece, Italy, Luxembourg, the Scandinavian countries (Denmark, Finland, 
Norway, Sweden), Spain, and the United Kingdom. The ROW region includes the 
Asia-Pacific (Korea, Taiwan, Hong Kong, Singapore, and China). 

© 1988 Dataquest Incorporated June SIS Executive Issues 
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DATA SOURCES 

The information presented in the consumption data has been consolidated from a 
variety of sources, each of which focuses on a specific part of the market. These 
sources include the following: 

• World Semiconductor Trade Statistics (WSTS) data, and Dataquest's estimates 
of regional company sales are used to determine North American consumption. 

• Japanese trade statistics compiled and published by the Ministry of Finance 
(MOF) and the Ministry of International Trade and Industry (MITI), WSTS data, 
and Dataquest's estimates of regional company sales are used to determine 
Japanese consumption. 

• For Western European markets, marketing statistics from WSTS data and 
Dataquest's estimates of regional company sales are used to determine 
consumption. 

• In ROW, the major published sources used to estimate consumption are WSTS 
data and Dataquest's estimates of company shipments into the region. 

Dataquest believes that the estimates presented here are the most accurate and 
meaningful generally available today. The sources of the data and the guidelines for the 
forecasts presented in the tables are: 

Unit sales or revenue (or both) published by major industry participants, both 
in the United States and abroad 

Estimates presented by knowledgeable and reliable industry spokesmen 

Government data or trade association data such as those from the Electronics 
Industry Association (EIA), MITI, WSTS, and the U.S. Department of Commerce 

Published product literature and price lists 

Interviews with knowledgeable manufacturers, distributors, and users 

Relevant projected world economic data 

CONSISTENCY 

One of the key objectives in preparing these estimates is to achieve consistency 
among the various data elements that constitute the forecast and the historical data 
base. To ensure the accuracy and consistency of the estimates, we have compared the 
values of directly obtained data elements with values obtained by indirect means, 
wherever possible. Thus, the worldwide totals in the consumption analysis are consistent 
with the worldwide totals of the market share analysis. 

SIS Executive Issues © 1988 Dataquest Incorporated June 3 
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ACCURACY 

The tables presented here represent Dataquest estimates that we believe are 
reasonably accurate. Where we have no reasonable estimate, none is given. A blank 
space in a table indicates that a reasonably accurate estimate is unavailable, and a zero 
in a table represents an estimate. 

VALUATION OF CONSUMPTION 

Regional consumption is expressed in U.S. dollars (with Japanese consumption and 
shipments also expressed in yen). To make the tables in this study useful in comparing 
different regions, it is necessary to express all values in a common currency, and we 
chose the U.S. dollar for convenience. 

However, the choice of the U.S. dollar (or any single currency, for that matter) as 
the currency basis for the tables brings with it some problems that require the readers' 
careful consideration in interpreting the data. 

Inflation 

AH countries that participate significantly in international semiconductor markets 
suffered from an overall price inflation in the 1970s, continuing into the 1980s. 

As a consequence, the dollar in a given year is not truly comparable with the dollar 
in any preceding year. Consumer and wholesale price indices and GNP deflators all 
measure price changes in various composite "market baskets" of goods. However, there 
is no price index that measures price changes of material, equipment, and labor inputs to 
the semiconductor industry. Indeed, the "mix" is changing so rapidly that what is used 
this year was sometimes unavailable last year, at any price. Nor is there a composite 
price index that measures price changes in aggregate semiconductor product. In an 
industry noted for its deflationary trends, this latter effect would tend to make the 
component purchaser's dollar worth more as time passed, in terms of purchasing ability. 

We have made no adjustments in the historical data to account for these inflationary 
and deflationary effects. The data are expressed in current dollars (dollars that include 
the inflation rate and exchange rates of the given year) for all historical data; 
comparisons between different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for semiconductor 
components, one must look at the price per function of a circuit, the complexity of the 
circuit, and the product mix according to this increasing complexity. It is true that one 
characteristic of the semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per year for the last 15 years. At 
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the same time, circuits have become denser, resulting in an overall increase in the price 
of a device with a decreasing cost per function. Thus, Table 7 shows the worldwide ASPs 
increasing after many years of decreasing, due to the move toward higher-complexity 
devices. There are also regional differences in ASPs due to regional competition 
differences and the varying regional product consumption mix. The worldwide ASP is 
truly an aggregate measure and may differ significantly from ASPs in any specific 
market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from many 
countries, each of which has different and changing exchange rates. Dataquest uses 
Annual Foreign Exchange Rates for each year as published by The International Monetary 
Fund. As far as possible, we prepare our estimates in terms of local currencies before 
conversion to U.S. dollars. The exchange rates for major currencies can be found in 
Table 0 at the end of this introduction. 

Japanese consumption is based on MITI data, originally expressed in yen. The 
Japanese data published in this study are expressed in both dollars (Tables 3a, 3b, and 3c) 
and in yen (Tables 4a, 4b, and 4c). The yen/dollar exchange rate used for each year can 
be found in Table 0. Because of the fluctuations in the exchange rate for the yen, the 
dollar values given tend to distort the growth rate of the Japanese market, but they do 
provide a useful basis for regional market size comparisons. However, the data in yen 
give a better picture of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are expressed in current dollars or dollars 
that include the given year's inflation rate and exchange rates. However, the 
consumption forecasts use constant dollars and exchange rates, with no allowance for 
inflation or variations in the rates of exchange between countries. All estimates for 
1988 and beyond are made as if 1988 monetary conditions will continue through 1997 and, 
therefore, show the absolute year-to-year growth during this period. 
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Semiconductor Consumption 

Table la 

Worldwide Semiconductor Market 
(Millions of Dollars) 

1976 1977 1978 1212 1980 1981 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

$5,982 $6,968 

$3,087 $3,763 

$ 865 $ 994 

$1,239 $1,584 

$ 983 $1,185 

$2,612 $2,903 

$ 283 $ 302 

$8,953 $11,114 $14,118 $14,828 

$5,230 $ 7,028 $ 9,546 $10,046 

$1,261 $ 1,674 $ 2,374 $ 2,337 
324 572 558 

1,350 1,802 1,779 

$2,332 $ 3,346 $ 4,715 $ 4,822 
1,676 2,230 2,075 
541 862 1,085 

1 ,129 1 ,623 1 ,662 

$1,637 $ 2,008 $ 2,457 $ 2,887 

$3,301 $ 3,522 $ 3,883 $ 3,985 

$ 422 $ 564 $ 689 $ 797 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table lb 

Worldwide Semiconductor Market 
(Millions of Dollars) 

'otal Semiconductor 

j Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
1 Memory 
' Micro 

Logic 

Linear 
\i - . 

Total Discrete 

Total Optoelectronic 

1982 

$15,261 

$10,894 

$ 

$ 

$ 

$ 

$ 

2,412 
511 

1,901 

5,642 
2,701 
1,318 
1,623 

2,840 

3,547 

820 

1983 

$19,537 

$14,700 

$ 

$ 

$ 

$ 

$ 

3,015 
603 

2,412 

7,951 
3,719 
1,979 
2,253 

3,734 

3,865 

972 

1984 

$28,903 

$22,686 

$ 4,771 
774 

3,997 

$12,970 

$ 

$ 

$ 

6,229 
3,234 
3,507 

4,945 

4,987 

1,230 

1985 

$24,357 

$18,555 

$ 3,672 
589 

3,083 

$10,122 

$ 

$ 

$ 

3,821 
2,748 
3,553 

4,761 

4,576 

1,226 

1986 

$29,670 

$22,848 

$ 4,309 
599 

3,710 

$12,503 
4,652 
3,478 
4,373 

$ 6,036 

$ 5,222 

$ 1,600 

1987 

$36,498 

$28,668 

$ 4,672 
565 

4,107 

$16,788 
6,019 
4,819 
5,950 

$ 7,208 

$ 6,112 

$ 1,718 

Source: Dataguest 
June 1988 
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Semiconductor Consumption 

Table Ic 

Worldwide Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 
Bipolar Digital 

Memory-
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

1988 1989 1990 

$46,048 $50,194 $49,446 

$36,806 $40,401 $39,572 
$ 5,531 $ 5,901 $ 5,731 

621 636 613 
4 , 9 1 0 5 , 2 6 5 5 , 1 1 8 

$22,621 $25,073 $24,291 
8,528 9,583 8,967 
6,154 6,743 6,603 
7,939 8,747 8,721 

$ 8,654 $ 9,427 $ 9,550 

$ 7,185 $ 7,573 $ 7,613 

Total Optoelectronic $ 2,057 $ 2,220 $ 2,261 

1991 1992 1997 

$57,152 $69,533 $120,770 

$46,253 $57,203 $103,760 
$ 6,492 $ 7,572 $ 10,760 

578 534 310 
5,914 7,038 10,450 

$28,621 $36,179 $ 70,000 
10,327 -irreiS/5^'" 25,000 
7,742 3r2-r0*9̂ 3f 2 18,000 

10,552 -14Tri&-l'3;;T 27,000 

$11,140 $13,452 $ 23,000 

$ 8,339 $ 9,341 $ 12,400 

$ 2 , 5 6 0 $ 2 , 9 8 9 $ 4 , 6 1 0 

Source: Dataquest 
June 1988 
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0000095 



Semiconductor Consumption 

Table Id 

Worldwide Semiconductor Market 
(Compound Annual Growth Rates) 

T o t a l Semiconductor 

T o t a l IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

17.0% 

23.7% 

19.4% 
N/A 
N/A 

28.9% 
N/A 
N/A 
N/A 

19.1% 

4.1% 

22.1% 

CAGR 
(82-87) 

19.1% 

21.4% 

14.1% 
2.0% 

16.7% 

24.4% 
17.4% 
29.6% 
29.7% 

20.5% 

11.5% 

15.9% 

CAGR 
<87-92) 

13.8% 

14.8% 

10.1% 
(1.1%) 
11.4% 

16.6% 
16.0% 
20.1% 
22.3% 

13.3% 

6.7% 

11.7% 

CAGR CAGR 
(92-97) (77-87) 

11.7% 

12.6% 

7.3% 
(10.3%) 
8.2% 

14.1% 
14.7% 
—8-r4%-/ 7^^/^ 

18.0% 

22.5% 

16.7% 
N/A 
N/A 

26.6% 
N/A 
N/A 

10.6% N/A 

11.3% 19.8% 

5.8% 7.7% 

9.1% 19.0% 

CAGR 
(87-97) 

12.7% 

13.7% 

8.7% 
(5.8%) 
9.8% 

15.3% 
15.3% 
14.1% 
16.3% 

12.3% 

7.3% 

10.4% 

S o u r c e : D a t a q u e s t 
June 1988 

SIS Executive Issues 
0000095 
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Semiconductor Consumption 

Table 2a 

North American Semiconductor Market 
(Millions of Dollars) 

r 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

197$ 

$2, 

$1, 

$ 

$ 

$ 

$ 

$ 

,423 

,490 

470 

640 

380 

789 

144 

1977 

$2, 

$1, 

$ 

$ 

$ 

$ 

$ 

,876 

,811 

537 

830 

444 

940 

125 

1978 

$3,506 

$2,335 

$ 666 

$1,099 

$ 570 

$1,005 

$ 166 

1979 

$4,538 

$3,179 

$ 901 
185 
716 

$1,703 
1,028 
186 
489 

$ 575 

$1,161 

$ 198 

1980 

$6,053 

$4,562 

$1,411 
396 

1,015 

$2,442 
1,230 
377 
835 

$ 709 

$1,269 

$ 222 

1981 

$6,529 

$4,867 

$1,339 
375 
964 

$2,595 
1,107 
489 
999 

$ 933 

$1,378 

$ 284 

Source: Dataguest 
June 1988 
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Semiconductor Consumption 

Table 2b 

North American SemiconductcH* Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

' 199? 

^ $6,^70 

$5,466 

$1,367 
320 

1,047 

$3,183 
1,592 
641 
950 

$ 916 

$1,201 

$ 303 

J 1993 

$9,002 

$7,301 

$1,664 
373 

1,291 

$4,326 
2,051 
1,034 
1,241 

$1,311 

$1,353 

$ 348 

^ L994 

$13,006 

$11,089 

$ 

$ 

$ 

$ 

$ 

2,818 
441 

2,377 

6,503 
3,426 
1,634 
1,443 

1,768 

1,503 

414 

1995 

$9,420 

$7,757 

$1,926 
288 

1,638 

$4,322 
1,753 
1,258 
1,311 

$1,509 

$1,295 

$ 368 

1986 

$9,968 

$8,202 

$1,990 
292 

1,698 

$4,538 
1,831 
1,285 
1,422 

$1,674 

$1,352 

$ 414 

'' L987 

$11,869 

$ 

$ 

$ 

$ 

$ 

$ 

9,991 

2,072 
279 

1,793 

6,128 
2,347 
1,817 
1,964 

1,791 

1,442 

436 

Source: Dataquest 
June 1988 

SIS Executive Issues 
0000095 
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Semiconductor Consumption 

Table 2c 

North American Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1988 

$14,720 

$12,682 

$ 

$ 

$ 

$ 

$ 

2,269 
297 

1,972 

8,424 
3,485 
2,349 
2,590 

1,989 

1,573 

465 

1989 

$15,576 

$13,494 

$ 

$ 

$ 

$ 

$ 

2,375 
301 

2,074 

9,038 
3,721 
2,500 
2,817 

2,081 

1,587 

495 

1990 

$15,236 

$13,079 

$ 

$ 

$ 

$ 

$ 

2,245 
291 

1,954 

8,664 
3,499 
2,375 
2,790 

2,170 

1,642 

515 

1991 

$17,993 

$15,655 

$ 2,528 
275 

2,253 

$10,582 
4,287 
2,890 
3,405 

$ 2,545 

$ 1,753 

$ 585 

1992 

$22,355 

$19,762 

$ 2,924 
265 

2,659 

$13,794 
5,936 
3,558 
4,300 

$ 3,044 

$ 1,904 

$ 689 

1997 

$37,010 

$33,650 

$ 3,750 
150 

3,500 

$25,000 
9,800 
6,800 
8,400 

$ 4,900 

$ 2,400 

$ 960 

Source: Dataquest 
June 1988 
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0000095 



Semiconductor Consumption 

Table 2d 

North American Semiconductor Market 
(Compound Annual Growth Rates) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

19.4% 

24.7% 

20.5% 
N/A 
N/A 

30.8% 
N/A 
N/A 
N/A 

15.6% 

5.0% 

19.4% 

CAGR 
(82-87) 

11.2% 

12.8% 

8.7% 
(2.7%) 
11.4% 

14.0% 
8.1% 

23.2% 
15.6% 

14.4% 

3.7% 

7.5% 

CAGR 
(87-92) 

13.5% 

14.6% 

7.1% 
(1.0%) 
8.2% 

17.6% 
20.4% 
14.4% 
17.0% 

11.2% 

5.8% 

8.2% 

CAGR 
(92-97) 

10.6% 

11.2% 

5.1% 
(10.8%) 
6.2% 

12.6% 
10.5% 
13.8% 
14.3% 

10.0% 

4.7% 

6.9% 

CAGR 
(77-87) 

15.2% 

18.5% 

14.5% 
N/A 
N/A 

22.1% 
N/A 
N/A 
N/A 

15.0% 

4.4% 

13.3% 

CAGR 
(87-97) 

12.0% 

12.9% 

6.1% 
(6.0%) 
7.2% 

15.1% 
15.4% 
14.1% 
15.6% 

10.6% 

5.2% 

8.2% 

Source: Dataquest 
June 1988 

SIS Executive Issues 
0000095 
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Semiconductor Consumption 

Table 3a 

Japanese Semiconductor Market 
(Millions of Dollars) 

al Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1976 

$1 

$ 

$ 

$ 

$ 

$ 

$ 

,632 

787 

174 

306 

307 

801 

44 

1977 

$1 

$ 

$ 

$ 

$ 

$ 

$ 

,723 

864 

190 

314 

360 

792 

67 

1978 

$2 

$1 

$ 

$ 

$ 

$ 

$ 

,448 

,399 

259 

588 

552 

946 

103 

1979 

$2 

$1 

$ 

$ 

$ 

$ 

$ 

,768 

,738 

304 
52 
252 

762 
256 
213 
293 

672 

889 

141 

1980 

$3 

$2 

$ 

$ 

$ 

$ 

$ 

,383 

,201 

345 
57 
288 

991 
423 
269 
299 

865 

986 

196 

1981 

$4,295 

$2,793 

$ 438 
77 
361 

$1,174 
491 
404 
279 

$1,181 

$1,237 

$ 265 

Source: Dataquest 
June 1988 
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0000095 



Semiconductor Consumption 

Table 3b 

Japanese Semiconductor Maricet 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1982 

$4,082 

$2,855 

$ 498 
87 

411 

$1,263 
534 
446 
283 

$1,094 

$ 970 

$ 257 

1983 

$5,722 

$4,167 

$ 706 
109 
597 

$1,948 
893 
594 
461 

$1,513 

$1,217 

$ 338 

1984 

$8,774 

$6,517 

$ 955 
163 
792 

$3,621 
1,579 
979 

1,063 

$1,941 

$1,756 

$ 501 

1985 

$8,149 

$5,985 

$ 824 
136 
688 

$3,232 
1,185 
884 

1,163 

$1,929 

$ 1,621 

$ 543 

1986 

$11,852 

$ 

$ 

$ 

$ 

$ 

$ 

8,879 

1,328 
170 

1,158 

4,798 
1,755 
1,371 
1,672 

2,753 

2,164 

809 

1987 

$14,329 

$11,006 

$ 

$ 

$ 

$ 

$ 

1,491 
183 

1,308 

6,327 
2,311 
1,732 
2,284 

3,188 

2,424 

899 

Source: Dataquest 
June 1988 

SIS Executive Issues 
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Semiconductor Consumption 

Table 3c 

Japanese Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

^ L988 

$18,217 

$14,062 

$ 

$ 

$ 

$ 

$ 

1,919 
215 

1,704 

8,296 
3,047 
2,114 
3,135 

3,847 

3,019 

1,136 

^ L989 

$19,845 

$15,359 

$ 

$ 

$ 

$ 

$ 

2,056 
223 

1,833 

9,105 
3,421 
2,299 
3,385 

4,198 

3,234 

1,252 

^ 1.990 

$18,788 

$14,487 

$ 

$ 

$ 

$ 

$ 

1,963 
213 

1,750 

8,469 
2,989 
2,230 
3,250 

4,055 

3,066 

1,235 

^ L991 

$21,071 

$16,261 

$ 

$ 

$ 

$ 

$ 

2,230 
200 

2,030 

9,408 
3,088 
2,520 
3,800 

4,623 

3,403 

1,407 

1992 

$25,404 

$19,844 

$ 2,620 
170 

2,450 

$11,676 
4,027 
3,049 
4,600 

$ 5,548 

$ 3,914 

$ 1,646 

1997 

$45,300 

$37,300 

$ 4,300 
100 

4,200 

$24,000 
8,000 
6,200 
9,800 

$ 9,000 

$ 5,300 

$ 2,700 

Source: Dataguest 
June 1988 
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Semiconductor Consumption 

Table 3d 

Japanese Semiconductor Market 
(Compound Annual Growth Rate Based on U.S. Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

18.8% 

27.0% 

21.3% 
N/A 
N/A 

32.1% 
N/A 
N/A 
N/A 

24.9% 

4.1% 

30.8% 

CAGR 
(82-87) 

28.5% 

31.0% 

24.5% 
16.0% 
26.1% 

38.0% 
34.0% 
31.2% 
51.8% 

23.9% 

20.1% 

28.5% 

CAGR 
( 8 7 - 9 2 ) 

12.1% 

12.5% 

11.9% 
(1.5%) 
13.4% 

13.0% 
11.7% 
12.0% 
15.0% 

11.7% 

7.3% 

12.3% 

CAGR 
( 9 2 - 9 7 ) 

12.3% 

13.5% 

10.4% 
(10.1%) 

11.4% 

15.5% 
14.7% 
15.3% 
16.3% 

10.2% 

6.3% 

10.4% 

CAGR 
( 7 7 - 8 7 ) 

23.6% 

29 .0% 

22.9% 
N/A 
N/A 

35.0% 
N/A 
N/A 
N/A 

24.4% 

11.8% 

29.6% 

CAGR 
( 8 7 - 9 7 ) 

12.2% 

13.0% 

11.2% 
( 5 .9%) 
12.4% 

14.3% 
13.2% 
13.6% 
15.7% 

10.9% 

8.1% 

11.6% 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 4a 

Japanese Semiconductor Market 
(Billions of Yen) 

Tota l Semiconductor 

To ta l IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1976 

¥483 

¥233 

¥ 52 

¥ 91 

¥ 91 

¥237 

¥ 13 

1977 

¥463 

¥232 

¥ 51 

¥ 84 

¥ 97 

¥213 

¥ 18 

1978 

¥514 

¥294 

¥ 54 

¥123 

¥116 

¥199 

¥ 22 

1979 

¥607 

¥381 

¥ 67 
11 
55 

¥167 
56 
47 
64 

¥147 

¥195 

¥ 31 

Sour 

1980 

¥768 

¥500 

¥ 78 
13 
65 

¥225 
96 
61 
68 

¥196 

¥224 

¥ 44 

1981 

¥949 

¥617 

¥ 97 
17 
80 

¥259 
109 
89 
62 

¥261 

¥273 

¥ 59 

ce: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 4b 

Japanese Semiconductor Market 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1992 

¥1 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

,012 

708 

124 
22 

102 

313 
132 
111 
70 

271 

241 

64 

19S3 

¥1 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

,344 

979 

166 
26 

140 

458 
210 
140 
108 

356 

286 

79 

1984 

¥2 

¥1 

¥ 

¥ 

¥ 

¥ 

¥ 

,080 

,545 

226 
39 
188 

858 
374 
232 
252 

460 

416 

119 

1995 

¥1 

¥1. 

¥ 

¥ 

¥ 

¥ 

¥ 

,939 

,424 

196 
32 
164 

769 
282 
210 
277 

459 

386 

129 

1986 

¥1 

¥1 

¥ 

¥ 

¥ 

¥ 

¥ 

,979 

,483 

222 
28 

193 

801 
293 
229 
279 

460 

361 

135 

1987 

¥2 

¥1 

¥ 

¥ 

¥ 

¥ 

¥ 

,064 

,585 

215 
26 

188 

911 
333 
249 
329 

459 

349 

129 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 4c 

Japanese Semiconductor Market 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1998 

¥2 

¥1 

¥ 

¥1 

¥ 

¥ 

¥ 

,368 

,828 

249 
28 
222 

,078 
396 
275 
408 

500 

392 

148 

1989 

¥2 

¥1 

¥ 

¥1 

¥ 

¥ 

¥ 

,580 

,997 

267 
29 
238 

,184 
445 
299 
440 

546 

420 

163 

199Q 

¥2 

¥1 

¥ 

¥1 

¥ 

¥ 

¥ 

,442 

,883 

255 
28 
228 

,101 
389 
290 
423 

527 

399 

161 

1991 

¥2 

¥2 

¥ 

¥1 

¥ 

¥ 

¥ 

,739 

,114 

290 
26 
264 

,223 
401 
328 
494 

601 

442 

183 

1992 

¥3 

¥2 

¥ 

¥1 

¥ 

¥ 

¥ 

,303 

,580 

341 
22 
319 

,518 
524 
396 
598 

721 

509 

214 

1997 

¥5,889 

¥4,849 

¥ 559 
13 
546 

¥3,120 
1,040 
806 

1,274 

¥1,170 

¥ 689 

¥ 351 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 4d 

Japanese Semiconductor Market 
(Compound Annual Growth Rate Based on Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

16.9% 

25.0% 

19.3% 
N/A 
N/A 

30.0% 
N/A 
N/A 
N/A 

22.9% 

2.5% 

28.7% 

CAGR 
(82-87) 

15.3% 

17.5% 

11.7% 
4.1% 
13.1% 

23.8% 
20.2% 
17.7% 
36.2% 

11.1% 

7.7% 

15.2% 

CAGR 
(87-92) 

9.9% 

10.2% 

9.7% 
(3.5%) 
11.1% 

10.7% 
9.5% 
9.7% 
12.7% 

9.5% 

7.3% 

12.3% 

CAGR 
(92-97) 

12.3% 

13.5% 

10.4% 
(10.1%) 
11.4% 

15.5% 
14.7% 
15.3% 
16.3% 

10.2% 

6.3% 

10.4% 

CAGR 
(77-87) 

16.1% 

21.2% 

15.4% 
N/A 
N/A 

26.8% 
N/A 
N/A 
N/A 

16.8% 

5.1% 

21.8% 

CAGR 
(87-97) 

11.1% 

11.8% 

10.0% 
(6.8%) 
11.2% 

13.1% 
12.1% 
12.4% 
14.5% 

9.8% 

7.0% 

10.5% 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table Sa 

Western European Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1976 

$1 

$ 

$ 

$ 

$ 

$ 

$ 

,594 

676 

186 

226 

264 

851 

67 

1977 

$1 

$ 

$ 

$ 

$ 

$ 

$ 

,886 

904 

228 

352 

324 

914 

68 

1978 

$2,339 

$1,238 

$ 291 

$ 535 

$ 412 

$1,004 

$ 97 

1979 

$3 

$1 

$ 

$ 

$ 

$1, 

$ 

,018 

,747 

390 
85 
305 

781 
367 
125 
289 

576 

,138 

133 

1980 

$3,686 

$2,333 

$ 510 
116 
394 

$1,139 
543 
189 
407 

$ 684 

$1,192 

$ 161 

1981 

$3 

$1 

$ 

$ 

$ 

$ 

$ 

,041 

,892 

454 
103 
351 

882 
426 
149 
307 

556 

995 

154 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 5b 

Western European Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1992 

$3, 

$1, 

$ 

$ 

$ 

$1 

$ 

,167 

,988 

434 
100 
334 

948 
469 
168 
311 

606 

,011 

168 

1983 

$3, 

$2, 

$ 

$1 

$ 

$ 

$ 

,370 

,323 

483 
107 
376 

,227 
581 
239 
407 

613 

866 

181 

J994 

$4, 

$3, 

$ 

$2 

$ 

$ 

$ 

,907 

,752 

741 
144 
597 

,146 
990 
476 
680 

865 

955 

200 

1985 

$4, 

$3, 

$ 

$1 

$ 

$ 

$ 

,839 

,634 

719 
150 
569 

,952 
749 
489 
714 

963 

981 

224 

1986 

$5,485 

$4,041 

$ 735 
125 
610 

$2,280 
822 
578 
880 

$1,026 

$1,153 

$ 291 

1937 

$6,355 

$4,693 

$ 725 
85 
640 

$2,753 
838 
794 

1,121 

$1,215 

$1,384 

$ 278 

Source: Dataguest 
June 1988 
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Semiconductor Consumption 

Table 5c 

Western European Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1989 

$7,642 

$5,789 

$ 832 
91 
741 

$3,575 
1,133 
1,015 
1,427 

$1,382 

$1,531 

$ 322 

1989 

$8,130 

$6,192 

$ 864 
93 
771 

$3,910 
1,278 
1,105 
1,527 

$1,418 

$1,599 

$ 339 

1990 

$8,325 

$6,248 

$ 865 
91 
774 

$4,013 
1,257 
1,124 
1,632 

$1,370 

$1,715 

$ 362 

1991 

$9,180 

$6,982 

$ 897 
86 
811 

$4,608 
1,442 
1,265 
1,901 

$1,477 

$1,811 

$ 387 

1992 

$10,398 

$ 

$ 

$ 

$ 

$ 

$ 

8,027 

944 
84 
860 

5,464 
1,745 
1,447 
2,272 

1,619 

1,940 

431 

1997 

$16,150 

$13,250 

$ 1,150 
50 

1,100 

$10,000 
3,200 
2,400 
4,400 

$ 2,100 

$ 2,300 

$ 600 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 5d 

Western European Semiconductor Market 
(Compound Annual Growth Rates) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

10.9% 

17.1% 

13.7% 
N/A 
N/A 

21.9% 
N/A 
N/A 
N/A 

13.3% 

2.0% 

19.8% 

CAGR 
(82-87) 

14.9% 

18.7% 

10.8% 
(3.2%) 
13.9% 

23.8% 
12.3% 
36.4% 
29.2% 

14.9% 

6.5% 

10.6% 

CAGR 
(87-92) 

10.3% 

11.3% 

5.4% 
(0.2%) 
6.1% 

14.7% 
15.8% 
12.8% 
15.2% 

5.9% 

4.0% 

6.7% 

CAGR 
(92-97) 

9.2% 

10.5% 

4.0% 
(9.9%) 
5.0% 

12.8% 
12.9% 
10.6% 
14.1% 

5.3% 

3.5% 

6.8% 

CAGR 
(77-87) 

12.9% 

17.9% 

12.3% 
N/A 
N/A 

22.8% 
N/A 
N/A 
N/A 

14.1% 

4.2% 

15.1% 

CAGR 
(87-97) 

9.8% 

10.9% 

4.7% 
(5.2%) 
5.6% 

13.8% 
14.3% 
11.7% 
14.7% 

5.6% 

5.2% 

8.0% 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 6a 

Rest of World Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1976 

$333 

$134 

$ 35 

$ 67 

$ 32 

$171 

$ 28 

1977 

$483 

$184 

$ 39 

$ 88 

$ 57 

$257 

$ 42 

1978 

$660 

$258 

$ 45 

$110 

$103 

$346 

$ 56 

1979 

$790 

$364 

$ 79 
2 
77 

$100 
25 
17 
58 

$185 

$334 

$ 92 

1980 

$996 • 

$450 

$108 
3 

105 

$143 
34 
27 
82 

$199 

$436 

$110 

1981 

$963 

$494 

$106 
3 

103 

$171 
51 
43 
77 

$217 

$375 

$ 94 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 6b 

Rest of World Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1982 

$1 

$ 

$ 

$ 

$ 

$ 

$ 

,042 

585 

113 
4 

109 

248 
106 
63 
79 

224 

365 

92 

1983 

$1 

$ 

$ 

$ 

$ 

$ 

$ 

,443 

909 

162 
14 
148 

450 
194 
112 
144 

297 

429 

105 

1984 

$2 

$1 

$ 

$ 

$ 

$ 

$ 

,216 

,328 

257 
26 
231 

700 
234 
145 
321 

371 

773 

115 

1985 

$1, 

$1 

$ 

$ 

$ 

$ 

$ 

,949 

,179 

203 
15 
188 

616 
134 
117 
365 

360 

679 

91 

1986 

$2 

$1 

$ 

$ 

$ 

$ 

$ 

,365 

,726 

256 
12 
244 

887 
244 
244 
399 

583 

553 

86 

1987 

$3,945 

$2,978 

$ 384 
18 
366 

$1,580 
523 
476 
581 

$1,014 

$ 862 

$ 105 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 6c 

Rest of World Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1988 

$5,469 

$4,273 

$ 511 
18 
493 

$2,326 
863 
676 
787 

$1,436 

$1,062 

$ 134 

1989 

$6,643 

$5,356 

$ 606 
19 
587 

$3,020 
1,163 
839 

1,018 

$1,730 

$1,153 

$ 134 

1990 

$7,097 

$5,758 

$ 658 
18 
640 

$3,145 
1,222 
874 

1,049 

$1,955 

$1,190 

$ 149 

1991 

$8,908 

$7,355 

$ 837 
17 
820 

$4,023 
1,510 
1,067 
1,446 

$2,495 

$1,372 

$ 181 

1992 

$11,376 

$ 

$ 

$ 

$ 

$ 

$ 

9,570 

1,084 
15 

1,069 

5,245 
1,900 
1,328 
2,017 

3,241 

1,583 

223 

1997 

$22,310 

$19,560 

$ 1,560 
10 

1,550 

$11,000 
4,000 
2,600 
4,400 

$ 7,000 

$ 2,400 

$ 350 

Source; Dataguest 
June 1988 
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Semiconductor Consumption 

Table 6d 

Rest of World Semiconductor Market 
(Compound Annual Growth Rates) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

16.6% 

26.0% 

23.7% 
N/A 
N/A 

23.0% 
N/A 
N/A 
N/A 

31.5% 

7.3% 

17.0% 

CAGS 
(92-87) 

30.5% 

38.5% 

27.7% 
35.1% 
27.4% 

44.8% 
37.6% 
49.8% 
49.0% 

35.3% 

18.8% 

2.7% 

CAGR 
(87-92) 

23.6% 

26.3% 

23.1% 
(3.6%) 
23.9% 

27.1% 
29.4% 
22.8% 
28.3% 

26.2% 

9.7% 

11.4% 

CAGR 
(92-97) 

14.4% 

15.4% 

7.6% 
(7.8%) 
7.7% 

16.0% 
16.1% 
14.4% 
16.9% 

16.6% 

8.7% 

9.4% 

CAGR 
(77-87) 

23.4% 

32.1% 

25.7% 
N/A 
N/A 

33.5% 
N/A 
N/A 
N/A 

33.4% 

12.9% 

9.6% 

CAGR 
(87-97) 

18.9% 

20.7% 

15.0% 
(5.7%) 
15.5% 

21.4% 
22.6% 
18.5% 
22.4% 

21.3% 

10.8% 

12.8% 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 7a 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

1970 

$0.29 

$1.00 

$0.61 

$2.39 

$0.85 

$0.15 

$0.67 

1977 

$0.28 

$1.02 

$0.66 

$2.06 

$0.83 

$0.14 

$0.45 

1978 

$0.28 

$1.01 

$0.63 

$1.91 

$0.84 

$0.13 

$0.47 

1979 

$0.29 

$0.97 

$0.57 

$1.93 
5.15 
3.96 
0.89 

$0.78 

$0.12 

$0.51 

1980 

$0.33 

$1.07 

$0.70 

$1.81 
4.90 
3.61 
0.85 

$0.83 

$0.12 

$0.44 

1981 

$0.31 

$1.02 

$0.70 

$1.66 
3.17 
3.40 
0.86 

$0.81 

$0.11 

$0.39 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 7b 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Di scre te 

Total Optoelectronic 

1952 

$0.34 

$1.01 

$0.62 

$1.71 
3.06 
3.34 
0.80 

$0.79 

$0.11 

$0.38 

1983 

$0.33 

$1.04 

$0.65 

$1.73 
3.21 
3.40 
0.79 

$0.76 

$0.09 

$0.37 

1984 

$0.37 

$1.11 

$0.65 

$2.01 
3.90 
4.41 
0.85 

$0.75 

$0.09 

$0.36 

1985 

$0.34 

$1.06 

$0.71 

$1.69 
2.59 
3.91 
0.93 

$0.76 

$0.09 

$0.33 

1986 

$0.36 

$1.12 

$0.71 

$1.73 
2.45 
3.90 
0.99 

$0.84 

$0.09 

$0.36 

1987 

$0.38 

$1.19 

$0.69 

$1.97 
2.91 
4.30 
1.12 

$0.82 

$0.09 

$0.34 

Source: Dataquest " ^ 
June 1988 
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Semiconductor Consumption 

Table 7c 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

Worldwide Average Selling Prices 
(Dollars) 

1988 

$0, 

$1, 

$0. 

$2. 
3, 
4, 
1. 

$0. 

$0. 

$0. 

.43 

.26 

.70 

,11 
.15 
.46 
,20 

,82 

,10 

,33 

1989 

$0, 

$1. 

$0. 

$2, 
2. 
4, 
1. 

$0, 

$0. 

$0. 

.42 

.25 

.70 

.05 

.90 
,15 
,20 

,81 

,10 

,31 

1990 

$0, 

$1. 

$0. 

$2. 
3, 
4, 
1. 

$0. 

$0, 

$0. 

.43 

.28 

.73 

,08 
.05 
.15 
,22 

,83 

,10 

.32 

'' 

1991 

$0. 

$1. 

$0. 

$2. 
3, 
4. 
1. 

$0. 

$0. 

$0. 

.46 

.34 

.76 

.22 

.10 

.35 
,36 

,85 

,10 

,34 

1992 

$0. 

$1. 

$0. 

$2. 
3, 
4. 
1. 

$0. 

$0. 

$0. 

Source! 

.49 

.33 

.78 

.05 

.30 
,85 
,43 

,86 

,10 

.35 

1997 

$0, 

$1. 

$0. 

$2. 
3. 
4. 
1, 

$0. 

$0. 

$0. 

.60 

.63 

,85 

,74 
,80 
,50 
,80 

.90 

,10 

37 

Dataguest 
June 1988 
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m 
Semiconductor Consumption 

Table 7d 

Worldwide Average Selling Prices 
(Compound Annual Growth Rates Based on U.S. Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

4.0% 

(0.1%) 

(1.2%) 
N/A 
N/A 

(3.7%) 
N/A 
N/A 
N/A 

(1.0%) 

(4.7%) 

(3.3%) 

CAGR 
(82-87) 

2.5% 

3.4% 

2.2% 
N/A 
N/A 

3.0% 
(1.0%) 
5.2% 
7.0% 

0.7% 

(3.5%) 

(2.2%) 

CAGR 
(87-92) 

5.2% 

2.2% 

2.5% 
N/A 
N/A 

0.7% 
2.5% 
2.4% 
5.0% 

1.0% 

2.5% 

0.6% 

CAGR 
(92-97) 

4.2% 

4.1% 

1.7% 
N/A 
N/A 

6.0% 
2.9% 
(1.5%) 
4.7% 

0.9% 

(0.8%) 

1.1% 

CAGR 
(77-87) 

3.2% 

1.6% 

0.4% 
N/A 
N/A 

(0.4%) 
N/A 
N/A 
N/A 

(0.1%) 

(4.1%) 

(2.8%) 

CAGR 
(87-97) 

4.7% 

3.2% 

2.1% 
N/A 
N/A 

3.3% 
2.7% 
0.5% 
4.9% 

0.9% 

0.8% 

0.8% 

Source: Dataquest 
June 1988 
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Semiconductor Consumption 

Table 8a 

Worldwide Semiconductor Market 
(Millions of Units) 

1976 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

y*'20,929 

$ 3,093 

$ 1,418 

$ 518 

$ 1,156 

$17,413 

Total Optoelectronic $ 422 

1977 1978 1979 1980 1981 

$25,110 $31,461 $37,703 $42,870 $48,081 

$ 3,703 $ 5,171 $ 7,242 $ 8,955 $ 9,809 

$ 1,506 $ 2,002 $ 2,937 $ 3,391 $ 3,339 

$ 769 $ 1,221 $ 1,731 $ 2,603 $ 2,906 
325 455 655 
137 239 319 

1,269 1,909 1,933 

$ 1,428 $ 1,949 $ 2,574 $ 2,960 $ 3,564 

$20,736 $25,392 $29,350 $32,358 $36,227 

$ 671 $ 898 $ 1,111 $ 1,557 $ 2,045 

Source: Dataquest 
June 1988 

36 © 1988 Dataquest Incorporated June SIS Executive Issues 
0000095 



Semiconductor Consumption 

Table 8b 

Worldwide Semiconductor Market 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

1992 

')45,195 

$10,791 

$ 3,890 

-

$ 3,306 
883 
395 

2,029 

$ 3,595 

$32,245 

1983 

$59,717 

$14,144 

$ 4,638 

$ 4,593 
1,159 
582 

2,852 

$ 4,913 

$42,944 

1984 

$79,180 

$20,390 

$ 7,340 

$ 6,456 
1,597 
733 

4,126 

$ 6,593 

$55,411 

1995 

$71,961 

$17,435 

$ 5,172 

$ 5,999 
1,475 
703 

3,820 

$ 6,264 

$50,844 

1996 

$81,667 

$20,462 

$ 6,069 

$ 7,209 
1,999 
992 

4,417 

$ 7,196 

$56,761 

1987 

$95,551 

$24,063 

$ 6,771 

$ 8,502 
2,068 
1,121 
5,313 

$ 9,790 

$66,435 

Total Optoelectronic $ 2,159 $ 2,629 $ 3,379 $ 3,682 $ 4,444 $ 5,053 

Source: Dataguest 
June 1988 
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Semiconductor Consumption 

Table 8c 

Worldwide Semiconductor Market 
(Millions of Units) 

1992 1997 

$141,395 $200,252 

$ 43,038 $ 63,793 

$ 7,901 $ 8,430 $ 7,851 $ 8,542 $ 9,708 $ 12,659 

1999 1989 1990 ;991 

Total Semiconductor )H.07,337 $118,334 $115,785 $123,802 

Total IC $ 29,158 $ 32,287 $ 31,036 $ 34,518 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

$ 10,703 $ 12,218 $ 11,679 $ 12,870 
2,707 3,304 2,940 3,331 
1,380 1,625 1,591 1,780 
6,616 7,289 7,148 7,759 

$ 17,688 $ 25,579 
3,823 6,579 
2,480 4,000 
11,385 $ 15,000 

$ 15,642 $ 25,556 

$ 89,817 $124,000 

Total Optoelectronic $ 6,329 $ 7,161 $ 7,066 $ 7,529 $ 8,540 $ 12,459 

Linear 

Total Discrete 

$ 10,554 $ 11,638 $ 11,506 $ 13,106 

$ 71,850 $ 78,885 $ 77,684 $ 81,755 

Source: Dataguest 
June 1988 
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Table 8d 

Worldwide Semiconductor Maiicet 
(Compound Annual Growth Rates Based on Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Linear 

Total Discrete 

Total Optoelectronic 

CAGR 
(77-82) 

12.5% 

23.9% 

20.9% 
H/A 
N/A 

33.9% 
N/A 
N/A 
N/A 

20.3% 

9.2% 

26.3% 

CAGR 
(9?-97) 

16.2% 

17.4% 

11.7% 
N/A 
N/A 

20.8% 
18.6% 
23.2% 
21.2% 

19.6% 

15.6% 

18.5% 

CAGR 
(?7-9?) 

8.2% 

12.3% 

7.5% 
N/A 
N/A 

15.8% 
13.1% 
17.2% 
16.5% 

12.2% 

6.2% 

11.1% 

CAGR 
(92-97) 

7.2% 

8.2% 

5.5% 
N/A 
N/A 

7.7% 
11.5% 
10.0% 
5.7% 

10.3% 

6.7% 

7.8% 

CAGR 
(77-87) 

14.3% 

20.6% 

16.2% 
N/A 
N/A 

27.2% 
N/A 
N/A 
N/A 

19.9% 

12.3% 

22.4% 

Source: 

CAGR 
(87-97) 

7.7% 

10.2% 

6.5% 
N/A 
N/A 

11.6% 
12.3% 
13.6% 
10.9% 

11.3% 

6.4% 

9.4% 

Dataquest 
June 1988 
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0000095 

© 1988 Dataquest Incorporated June 39 





h' • 

Semiconductor ConsumEtio£ 

• 

Dn-ftODiJCnoN 

»>=o«*«=^»--mion ^^.^^^^r^J^'^^X^&'^S^ff^P^^ 

?^p«?r^ ̂ H Hs;r̂ f5.erJi -iss r s-spj 
cohsi^t iqn tables contain both historical data ° ^ ^ ^^^ j^ ^^^e estimates for 
i S ^ l J S ? J ^ ^ d S l l ^ ^ e ^ J S ^ ^ î  a list of xables deta.hng 
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-i-^».^^ 

Pi^ti:: • 
:Sifih •'" 
1 * ' < ^ s • 

••*'• ' ' ' - ^ ^ x ' -

.>i«?*/"' 
' ^ ' ' • ^ ' - ^ • , 

''i^ mi^ • 
'•>:.J^v' • 

:̂  iirh-

; 1998 
%-" 
• d^'i" 

•''ii'.. ' 

• ;-H"":" 

Various 
Dollars 
Dollsrs 
Dollars 
Percent 
Percent 
Percent 
Percent 
Dollars 
Dollars 
Sollars 
Percent 
Percent 

.• Percent 
"Percent 

••.ii Dollars 
Percent 
Dollars 
Percent 

- ' Percent 
Percent 
Percent 
Yen 
Yen 
Yen 
Percent 
Percent 

a Percent 
* Percent 

(Continued) 

IsiSfj^utTve issues 
0O0^t>68 

yi%. 
© WgyBataqu^yncPTPQratedMay. 

•• - J j i t . mss^ 
>f J '• t ' c }f'-

• - iAUPi , i. 



Semiconductor Consumption 

LIST OF TABLES (Continued) 
•:f?-

ZfiSOfi 

5a 
5b 
5c 
5d 
'ji 

5f 
5g 
6a 
6b 
6c 
6d 
6e 
6f 
fig 
7a 
7b 
7c 
7d 
7e 
7f 

7g 
8a 
8b 
8c 
8d 
8e 
8f: 
8g 

Pfgiffr Covered 

western European Consumption 
Western European Consumption 
Western European Constunption 
Western European Consumption 
Western European Consumption 
Western European Consumption 
Western European Consumption 
Rest of World Consumption 
Rest of World Coi.5umption 
Rest of World Consumption 
Rest of V7orld Consumption 
Rest of World Consumption 
Rest of World Consumption 
Rest of World Consumption 
Worldwide Average Selling Prices 
Worldwide Average Selling Prices 
Worldwide Average Selling Prices 
Worldwide Average Selling Prices 
Worldwide Average Selling Prices 
Worldwide Average Selling Prices 
Worldwide Average Selling Prices 
Worldwide Consumption 
Worldwide Const'Taption 
Worldwide Consumption 
Worldwide-,Consa«|«<Ei§a.voiMo' m; 
Worldwide Consumption 
»terldtfi!ae.i.Cfla»Stti%'t̂ dn.C-';̂ *' !c ;,'• ' 
Worldwide Consumption 

•'••y:iC.h -iUji-m: 

xe«es> 

ig78-1^2 
1983-19t8 
1989-£99Q; 
1978-»»2 
1983-lSift'8 
1988-1993 
1978-1998 
1978-1*982 
1983-1988 
1989-1993; 
1978-1982 
1983-1988 
1988-1993 
1978-1998 
1978-1982 
1983-113^8 
1989-1993; 
1978-1982 
1983-1988 
1989-£993 
1978-1998 
1978-1982 
1983-1988 
1988-1993; 
1978-3)^^2 
1983-1988 
1989«̂ l̂Beft3 
1978-1998 

i-3i?0i5.' 

.:̂ i ';i0s. 
.r^^ii-n-i,, 

ig^fT^imn. 
;;f- qma 
.:=£̂ :?iir3; r 

:.i2-:\ 
: Jh -. 

1998 ?Bai. 
" ''ym:.-:iC' 

. . A C ' « : , : : [ 

' :'ijnz^-

- •. ->:n2^y-
199f;£i-i'^;r 

:ic;i"j6»T 
•/ -iriC:.. 

'^\^um 

'•• 

;;j0 >.i 
1 9 9 8 : Eirf: 
: 2.n&: 

« 

;f 

Units 

Dollars 
Dollars 
Dollars 
Percent 
Percent 
Percent 
Percent 
Dollars 
Dollars 
Dollars 
Percent 
Percent 
Percent 
Percent 
Dollars 
Dollars 
Dollars 
Percent 
Percent 
Percent 
Percent 
Units' 
Units 
Units 
Percent 
Percent 
Percent 
Percent 

Each tajble :glve»i estimatelt$^f semiconductor consumpti^ listed by the major 
semicoiKluctor lie^ce product % t̂egorie& In these tables, sefmiconductor components 
are divided into three major product groups: integrated dreuilf̂ ^ discrete devices, and 
optoelectronic devices. These groups are divided into a number of subgro^>s, some of 
which are^segm^tecbfia-thefe'Sisasii c?t ..-»• _ ?* . : /-^mg^^iB . * 

j'.'Ot •^••!i^ .:;; ,">^ .hf^^E^ mn rm^7 

5es'".s#'-B^; TK *;: 

® 1989 Datiai}i«sst Incorporated May SIS Executive Issues 
'K.W . .; i;09xS 2i' 0003668 

3dd£00f 

€ 



Semiconductor Consumption 

• 

: y < 

m 

DEFINrnONS AND CONVENTIONS 

Dataqiijgg* uses a common manufacturer base for all data tables. This base includes 
all suppliers to the merchant semiconductor market. It excludes captive siq^liers that 
manufacture i^vices solely for the benefit of the parent company, such as AT&T, 
Burroughs, Delco, and IBM. Included, however, are companies that actively market 
semicoinduct<^«devices to the merchant market as well as to other divisions of their own 
companies. f^T such companies, both external shipments and internal consumption are 
included. De^^es that are used internally are valued at current market prices. 

Consumption—-Dataquest defines consumption as the purchase of a semiconductor device 
or devices. This definition must be differentiated from actual use of the device in a 
final product. Devices that are inventoried at the user level are considered consumption 
accoi^ing to our definition. The terms consumption and market size are used 
interchangeably. Thus, a regional market includes all devices sold to or shipped to that 
region, i.e. thevtptal available market (TAM) in that region. 

i ^; V ^. 

'. '(9 ' 

Hytxids—In eĵ rlier consumption data, hybrid devices were included as a separate 
segment of integrated circuits. However, since hybrid devices are primarily a special 
packaging arrangement, this segment has been omitted. Hybrid devices manufactured by 
semiconductor f̂ companies are now included in the most appropriate product segment, 
usually the analog segment. 

The manufacturer base, product group definitions, and guidelines for including value 
of output that we have iised in our tables may differ from those used in other stwlies of 
this type. Ourebase is nearly the same as that used by the World Semiconductor Trade 
Statistics pro-am (WSTS), with the following.̂ ^Kseptions^^ - «̂  î  r 

• Dataiiues; includes all of At&TJs^eroiconduetor revonue, both merchant and 
captive ,^ ?«:r ^yij*0;'n^:'-r » iC.:- : •-!--* : , 

Dataquest includes—and has included all along—^nonrecurring engineering 
(NR|@ charges associated with J^pHcation-'-specilii; iii^grated circuit (ASIC). 
revenue. i'CThis applies; to botfe^the bipolar idipiiS »nd MOS digital logic 

'•̂ '«sls •rs5r:i<^^eiS»3efii.) •;.' . • .trr5 J.:.I..DC"Ĵ  "> 3,1 ^mnM psn: i=*i. 

• Dataquest includes the revenue generated by sale^ îf'nstandalone circuit design 
software, sold by certain U.S. manufacturers of ASIC logic devices. 

• Dataquest includes Signetics revenue with that of its parent company, 
Netherlands-based N.V. Philips. 

• Dataquest includes revenue for Taiwanese semiconductor manufacturers. 

if3e3c3 «f -•;: :. .ii iaai^^ii^ f *&i '^^ 
SIS Executive tesues ® 1989 Dataquest Inc(nporated May 
0003668 
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# 

• Dataquest includes revenue for three Japanese companies not estimated by 
WSTS: NBM Semiconductor, Seiko Epson, and Yamaha. 

. ^,fi' 

• As noted herein, Dataquest includes hybrid revenue in the analog category. 

Further information on the above points is available through Dataquest's Client 
Inquiry Center, at (408) 437-8099. ,1 

Regions—North America is defined as including both the United States and Canada. 
Latin America, including Mexico, is considered part of the Rest of World (ROW) 
category. The ROW region also includes Asia-Pacific (Korea, Taiwan, Hong Kong, 
Singapore, and China). Western Europe includes Austria, Belgium, the Federal Republic 
of Germany, France, Italy, Luxembourg, the Scandinavian countries (Denmarlt, Finland, 
Norway, Sweden), Spain, and the United Kingdom, Japan, the foijrth region, is the only 
single-country region. 

DATA SOURCES 

The information presented in the consumption data has been consolidated from a 
variety of sources, each of which focuses on a specific part of the market. These 
sources include the following: 

• World Semiconductor Trade Statistics (WSTS) data, and Dataquest's estimates 
of regional company sales are used to determine North American consumption. 

• Japanese tra<je statistics compiled and published by the Ministry of Finance 
(MOF) and the Ministry of International Trade and Industry (MITT), WSTS data, 
and Dataquest's estimates of regional company sales are used to determine 
Japanese consumption. 

• For Western European markets, marketing statistics from WSTS data and 
Dat^quest'^ estimates df regional company sale% are used rto determine 
con^umftibn. , • 

•r\^ 'I'f* a '. -Jv^ *• 

• In ROW» $Iie major published sources used to estimatip consuropiton are WSTS 
data and Dataquest'̂ s estimates of company shipments into the region. 

Dataquest believes that the estimates,presented here are the most accurate and 
meaningful generally available today. The sources of the data and the guidelines for the 
forecasts presented in the tables ^re^ ' 

• Unit sales or revenue (or both) published by major industry participants, both 
in the United States and abroad 

Estimates presented by knowledgeable and reliable industry spokesmen 

© 1989 Da|aii^st Intorporated May 
••?,i s^^fJ? 
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a 
Government data or trade association data such as those from the Electronics 

• Industry Association (EIA), MITI, WSTS, and the U.S. Department of Commerce 

• Published product literature and price lists 
5 0 i »/!••• 

• Interviews with knowledgeable manufacturers, distributors, and users 
J s C .. ••• 

• Relevant projected world economic data 

ACCURACY 

The tables presented here represent Dataquest estimates that we believe are 
reasonably accurate. Where we have no reasonable estimate, none is given. A blank 
space ih a table indicates that a reasonably accurate estimate is unavailable, and a zero 
in a table represents an estimate. 

VALUATION OF CONSUMPTION 

Regional consumption is expressed in U.S. dollars (with Japanese consumption and 
shipments also expressed in yen). To make the tables in this study useful in comparing 
different regions, it is necessary to express all values in a common currency, and we 
chose the U.S. dollar for convenience. 

however, the choice of the U.S. dollar (or any single currency, for that matter) as 
the currency basis for the tables brings ̂ with,jt some problems that require the readers* 
careful consideration in interpreting the data. 

.^ ' ^ " ^ ' ' ^ • • ' ' ' . ' , , ^ , . . , I - - • - , ^ '_• 

V'- ^ - • " , " " ; * " » * ^ " • / " ^ , ' " ' - . • ; ' ' • • • • • 

Inflation 

All countries thatl participate significantly in International Sjemibonductor markets 
suffered from an overall price inflation in the 1970s, continuing ihtd the 1980s. 

As a consequence, the dollar in a given year is not truly comparable with the dollar 
in any preceding ye^k Consumer and wholesale priee indices and GNP deflators all 
measure j^ice changes in various composite "market baskets" of goodi;. However, there 
is no price index that measures price changes of material, equipment, and labor iiq>uts to 
the semiconductor industry. Indeed, the "mix" is changing so rapidly that what is used 
this year was sometimes unavailable last year, at any price. Nor is there a composite 
price index that measures price changes in aggregate semiconductor product. In an 
industry noted for its deflationary trends, this latter effect would tend to make the 
component purchaser's dollar worth more as time passed, in terms of purchasing ability. 

SIS Executive Jssues ® 1989 DataquJBJStttM»CHpdrated May 
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We have made no adjustments in the historical data to account for these inflationary 
and deflationary effects. The data are expressed in current dollars (dollars that include 
the inflation rate and exchange rates of the given year) for all historical data; 
comparisons between different years must be interpreted accordingly. 

Average Selling Prices 

When considering the worldwide average selling prices (ASPs) for semiconductor 
components, one must look at the price per function of a circuit, the complexity of the 
circuit, and the product mix according to this increasing complexity, it is true that one 
characteristic of the semiconductor industry is that the price per function for integrated 
circuits has been dropping an average of 30 percent per year for the last 15 years. At 
the same time, circuits have become denser, resulting in an overall increase in the price 
of a device with a decreasing cost per function. Thus, Tables 7a through 7g show the 
worldwide ASPs increasing after many years of decreasing, due to the move toward 
higher-complexity devices. There are also regional differences in ASPs due to regional 
competition differences and the varying regional product consumption mix. The 
worldwide ASP is truly an aggregate measure and may differ significantly from ASPs in 
any specific market at any point in time. 

Exchange Rates 

Construction of the West European tables involves combining data from many 
countries, each of which has different and changing exchange rates. Dataquest uses 
Annual Foreign Exchange Rates for each year as published by The International Monetary 
Fund. As far as possible, we prepare our estimates in terms of local currencies before 
conversion to U.S. dollars. The exchange rates for major currencies can be found in 
Table 0 at the end of this introduction. 

Japanese consumption is based on MITI data, originally expressed in yen. The 
Japanese data published in this study are expressed in both dollars (Tables 3a, 3b, and 3c) 
and in yen (Tables 4a, 4b, and 4c). The yen/dollar exchange rate used for each year can 
be found in Table 0. Because of the fluctuations in the exchange rate for the yen, the 
dollar values given tend to distort the growth rate of the Japanese market, but they do 
provide a useful basis for regional market size comparisons. However, the data in yen 
give a better picture of the real growth in the Japanese market. 

FORECAST 

As mentioned previously, historical data are e}q}ressed in current dollars or dollars 
that include the given year's inflation rate and exchange rates. However, the 
consumption forecasts use constant dollars and exchange rates, with no allowance for 
inflation or variations in the rates of exchange between countries. All estimates for 
1988 and beyond are made as if 1988 monetary conditions will continue through 1998 and, 
therefore, show the absolute year-to-year growth during this period. 

6 ® 1989 Dataquest Incorporated May SIS Executive ksues 
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Table la 

Worldwide Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

197? 

8,953 

5,230 

1,261 

2,332 

1,637 

3,301 

422 

1979 

11,114 

7,028 

1,674 
324 

1,350 

3,346 
1,676 
541 

1,129 

2,008 

3,522 

564 

1990 

14,118 

9,546 

2,374 
572 

1,802 

4,715 
2,230 
862 

1,623 

2,457 

3,883 

689 

1991 

14,828 

10,046 

2,337 
558 

1,779 

4,822 
2,075 
1,085 
1,662 

2,887 

3,985 

797 

Source: 

1982 

15,261 

10,894 

2,412 
511 

1,901 

5,642 
2,701 
1,318 
1,623 

2,840 

3,547 

820 

Dataquest 
May 1989 
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Table lb 

Worldwide Semiconductm* Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1993 

19,537 

14,700 

3,015 
603 

2,412 

7,951 
3,719 
1,979 
2,253 

3,734 

3,865 

972 

1984 

28,903 

22,686 

4,771 
774 

3,997 

12,970 
6,229 
3,234 
3,507 

4,945 

4,987 

1,230 

1985 

24,357 

18,555 

3,672 
589 

3,083 

10,122 
3,821 
2,748 
3,553 

4,761 

4,576 

1,226 

1986 

30,834 

23,618 

4,325 
606 

3,719 

12,815 
4,511 
3,489 
4,815 

6,478 

5,730 

1,486 

19?7 

38,278 

29,904 

4,762 
621 

4,141 

17,488 
6,081 
5,099 
6,368 

7,654 

6,665 

1,709 

1988 

50,486 

40,800 

5,197 
670 

4,527 

26,780 
11,571 
7,127 
8,082 

8,823 

7,543 

2,143 

Source: Dataquest 
May 1989 
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Table Ic 

Worldwide Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1999 

58,204 

47,679 

4,582 
601 

3,981 

33,486 
16,962 
7,526 
8,998 

9,611 

8,064 

2,461 

1990 

57,890 

47,152 

4,394 
565 

3,829 

32,761 
15,582 
8,115 
9,064 

9,997 

8,180 

2,558 

31991 

67,460 

55,515 

4,654 
553 

4,101 

39,226 
18,383 
9,870 
10,973 

11,635 

9,060 

2,885 

1992 

83,034 

69,427 

5,085 
512 

4,573 

50,303 
23,550 
12,835 
13,918 

14,039 

10,266 

3,341 

1993 

109,360 

93,767 

5,623 
494 

5,129 

71,093 
36,561 
16,801 
17,731 

17,051 

11,677 

3,916 

Source: 

199? 

238,431 

215,083 

6,535 
400 

6,135 

179,730 
105,074 
38,002 
36,654 

28,818 

16,635 

6,713 

Dataquest 
May 1989 

m 
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Semiconductor Consumption 

Table Id 

Worldwide Semiconductor Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1978 

28.5% 

39.0% 

26.9% 
N/A 
N/A 

47.2% 
N/A 
N/A 
N/A 

38.1% 

13.7% 

39.7% 

1979 

24.1% 

34.4% 

32.8% 
N/A 
N/A 

43.5% 
N/A 
N/A 
N/A 

22.7% 

6.7% 

33.6% 

1980 

27.0% 

35.8% 

41.8% 
76.5% 
33.5% 

40.9% 
33.1% 
59.3% 
43.8% 

22.4% 

10.2% 

22.2% 

1981 

5.0% 

5.2% 

(1.6%) 
(2.4%) 
(1.3%) 

2.3% 
(7.0%) 
25.9% 
2.4% 

17.5% 

2.6% 

15.7% 

198? 

2.9% 

8.4% 

3.2% 
(8.4%) 
6.9% 

17.0% 
30.2% 
21.5% 
(2.3%) 

(1.6%) 

(11.0%) 

2.9% 

N/A = Not Available 

Source: Dataquest 
May 1989 

SIS Executive Issues 
0003668 

© 1989 Dataquest Incorporated May 11 



Semiconductor Consumption 

Table le 

Worldwide Semiconductor Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1993 

28.0% 

34.9% 

25.0% 
18.0% 
26.9% 

40.9% 
37.7% 
50.2% 
38.8% 

31.5% 

9.0% 

18.5% 

1984 

47.9% 

54.3% 

58.2% 
28.4% 
65.7% 

63.1% 
67.5% 
63.4% 
55.7% 

32.4% 

29.0% 

26.5% 

1985 

(15.7%) 

(18.2%) 

(23.0%) 
(23.9%) 
(22.9%) 

(22.0%) 
(38.7%) 
(15.0%) 
1.3% 

(3.7%) 

(8.2%) 

(0.3%) 

199$ 

26.6% 

27.3% 

17.8% 
2.9% 
20.6% 

26.6% 
18.1% 
27.0% 
35.5% 

36.1% 

25.2% 

21.2% 

1997 

24.1% 

26.6% 

10.1% 
2.5% 
11.3% 

36.5% 
34.8% 
46.1% 
31.0% 

18.2% 

16.3% 

15.0% 

1988 

31.9% 

36.4% 

9.1% 
7.9% 
9.3% 

53.1% 
90.3% 
39.8% 
28.1% 

15.3% 

13.2% 

25.4% 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table If 

Worldwide SemiconductOT Market 
(Percent Change) 

al Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

1989 

15.3% 

16.9% 

(11.8%) 
(10.3%) 
(12.1%) 

25.0% 
46.6% 
5.6% 

11.3% 

8.9% 

6.9% 

199Q 

(0.5%) 

(1.1%) 

(4.1%) 
(6.0%) 
(3.8%) 

(2.2%) 
(8.1%) 
7.8% 
0.7% 

4.0% 

1.4% 

1991 

16.5% 

17.7% 

5.9% 
(2.1%) 
7.1% 

19.7% 
18.0% 
21.6% 
21.1% 

16.4% 

10.8% 

1992 

23.1% 

25.1% 

9.3% 
(7.4%) 
11.5% 

28.2% 
28.1% 
30.0% 
26.8% 

20.7% 

13.3% 

1993 

31.7% 

35.1% 

10.6% 
(3.5%) 
12.2% 

41.3% 
55.2% 
30.9% 
27.4% 

21.5% 

13.7% 

T o t a l O p t o e l e c t r o n i c 14.8% 3.9% 12.8% 15.8% 17.2% 

Source: Dataquest 
Kay 1989 

SIS Executive Issues 
0003668 

© 1989 Dataquest Incorporated May 13 



Semiconductor Consumption 

Table Ig 

Worldwide Semiconductor Market 
(Compound Anniial Growth Rates) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A = Not Available 

CAGR 
(1978-1983) 

16.9% 

23.0% 

19.0% 
N/A 
N/A 

27.8% 
N/A 
N/A 
N/A 

17.9% 

3.2% 

18.2% 

CAGR 
(1993-1998) 

16.9% 

18.1% 

3.1% 
(4.1%) 
3.6% 

20.4% 
23.5% 
17.7% 
15.6% 

11.1% 

7.3% 

11.4% 

CAGR 
(1983-1988) 

20.9% 

22.7% 

11.5% 
2.1% 

13.4% 

27.5% 
25.5% 
29.2% 
29.1% 

18.8% 

14.3% 

17.1% 

CAGR 
(1978-1988) 

18.9% 

22.8% 

15.2% 
N/A 
N/A 

27.6% 
N/A 
N/A 
N/A 

18.3% 

8.6% 

17.6% 

CAGR 
(1988-1993) 

16.7% 

18.1% 

1.6% 
(5.9%) 
2.5% 

21.6% 
25.9% 
18.7% 
17.0% 

14.1% 

9.1% 

12.8% 

CAGR 
(1988-1998) 

16.8% 

18.1% 

2.3% 
(5.0%) 
3.1% 

21.0% 
24.7% 
18.2% 
16.3% 

12.6% 

8.2% 

12.1% 

14 © 1989 Dataquest Incorporated May 

Source: Dataquest 
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Semiconductor Consumption 

Table 2a 

North American Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

3,506 

2,335 

666 

1,099 

570 

1,005 

166 

1979 

4,538 

3,179 

901 
185 
716 

1,703 
1,028 
186 
489 

575 

1,161 

198 

1980 

6,053 

4,562 

1,411 
396 

1,015 

2,442 
1,230 
377 
835 

709 

1,269 

222 

IMl 

6,529 

4,867 

1,339 
375 
964 

2,595 
1,107 
489 
999 

933 

1,378 

284 

Source: 

1982 

6,970 

5,466 

1,367 
320 

1,047 

3,183 
1,592 
641 
950 

916 

1,201 

303 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 

© 1989 Dataquest Incorporated May 15 



Semiconductor Consumption 

Table 2b 

North American Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1993 

9,002 

7,301 

1,664 
373 

1,291 

4,326 
2,051 
1,034 
1,241 

1,311 

1,353 

348 

19?4 1 

13,006 

11,089 

2,818 
441 

2,377 

6,503 
3,426 
1,634 
1,443 

1,768 

1,503 

414 

1985 

9,420 

7,757 

1,926 
288 

1,638 

4,322 
1,753 
1,258 
1,311 

1,509 

1,295 

368 

1986 

10,844 

8,986 

2,030 
267 

1,763 

4,912 
1,775 
1,362 
1,775 

2,044 

1,542 

316 

im 
12,845 

10,873 

2,061 
271 

1,790 

6,773 
2,520 
2,012 
2,241 

2,039 

1,642 

330 

1989 

16,013 

14,008 

2,033 
234 

1,799 

9,777 
4,472 
2,690 
2,615 

2,198 

1,707 

298 

Source: Dataquest 
May 1989 

16 © 1989 Dataquest Incorporated May SIS Executive Issues 
0003668 



Semiconductor Consumption 

Table 2c 

North American Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital^ 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

J9?9 

18,348 

16,278 

1,609 
198 

1,411 

12,326 
6,823 
2,674 
2,829 

2,343 

1,750 

320 

1990 

17,643 

15,562 

1,487 
172 

1,315 

11,715 
6,044 
2,906 
2,765 

2,360 

1,751 

330 

1991 

20,304 

18,069 

1,550 
170 

1,380 

13,822 
7,072 
3,450 
3,300 

2,697 

1,872 

363 

1992 

24,585 

22,175 

1,597 
155 

1,442 

17,423 
9,051 
4,313 
4,059 

3,155 

2,011 

399 

1993 

33,340 

30,691 

1,679 
150 

1,529 

25,162 
14,482 
5,606 
5,074 

3,850 

2,189 

460 

199? 

72,317 

68,957 

1,815 
127 

1,688 

60,914 
40,771 
10,794 
9,349 

6,228 

2,715 

645 

Source: Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 2d 

North American Semiconductcn' Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

197? 

21.9% 

28.9% 

24.0% 
N/A 
N/A 

32.4% 
N/A 
N/A 
N/A 

28.4% 

6.9% 

32.8% 

1979 

29.4% 

36.1% 

35.3% 
N/A 
N/A 

55.0% 
N/A 
N/A 
N/A 

0.9% 

15.5% 

19.3% 

1980 

33.4% 

43.5% 

56.6% 
114.1% 
41.8% 

43.4% 
19.6% 
102.7% 
70.8% 

23.3% 

9.3% 

12.1% 

1981 

7.9% 

6.7% 

(5.1%) 
(5.3%) 
(5.0%) 

6.3% 
(10.0%) 
29.7% 
19.6% 

•31.6% 

8.6% 

27.9% 

1982 

6.8% 

12.3% 

2.1% 
(14.7%) 
8.6% 

22.7% 
43.8% 
31.1% 
(4.9%) 

(1.8%) 

(12.8%) 

6.7% 

N/A = Not Available 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 2e 

North American Semiconductcn* Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

* 

19?3 

29.2% 

33.6% 

21.7% 
16.6% 
23.3% 

35.9% 
28.8% 
61.3% 
30.6% 

43.1% 

12.7% 

14.9% 

J9?4 

44.5% 

51.9% 

69.4% 
18.2% 
84.1% 

50.3% 
67.0% 
58.0% 
16.3% 

34.9% 

11.1% 

19.0% 

1995 

(27.6%) 

(30.0%) 

(31.7%) 
(34.7%) 
(31.1%) 

(33.5%) 
(48.8%) 
(23.0%) 
(9.1%) 

(14.6%) 

(13.8%) 

(11.1%) 

1986 

15.1% 

15.8% 

5.4% 
(7.3%) 
7.6% 

13.7% 
1.3% 
8.3% 

35.4% 

35.5% 

19.1% 

(14.1%) 

1987 

18.5% 

21.0% 

1.5% 
1.5% 
1.5% 

37.9% 
42.0% 
47.7% 
26.3% 

(0.2%) 

6.5% 

4.4% 

Source: 

1999 

24.7% 

28.8% 

(1.4%) 
(13.7%) 
0.5% 

44.4% 
77.5% 
33.7% 
16.7% 

7.8% 

4.0% 

(9.7%) 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 2f 

North American Semiconductor Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

19?9 

14.6% 

16.2% 

(20.9%) 
(15.4%) 
(21.6%) 

26.1% 
52.6% 
(0.6%) 
8.2% 

6.6% 

2.5% 

7.4% 

1990 

(3.8%) 

(4.4%) 

(7.6%) 
(13.1%) 
(6.8%) 

(5.0%) 
(11.4%) 
8.7% 
(2.3%) 

0.7% 

0.1% 

3.1% 

1991 

15.1% 

16.1% 

4.2% 
(1.2%) 
4.9% 

18.0% 
17.0% 
18.7% 
19.3% 

14.3% 

6.9% 

10.0% 

).992 

21.1% 

22.7% 

3.0% 
(8.8%) 
4.5% 

26.1% 
28.0% 
25.0% 
23.0% 

17.0% 

7.4% 

9.9% 

Source: 

J993 

35.6% 

38.4% 

5.1% 
(3.2%) 
6.0% 

44.4% 
60.0% 
30.0% 
25.0% 

22.0% 

8.9% 

15.3% 

Dataquest 
May 1989 

20 © 1989 Dataquest Incorporated May SIS Executive Issues 
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Semiconductor Consumption 

Table 2g 

North American Semiconductor Market 
(Compound Annual Growth Rates) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A = Not Available 

CAGR 
(1979-1983) 

20.8% 

25.6% 

20.1% 
N/A 
N/A 

31.5% 
N/A 
N/A 
N/A 

18.1% 

6.1% 

16.0% 

CAGR 
(1993-1998) 

16.7% 

17.6% 

1.6% 
(3.3%) 
2.0% 

19.3% 
23.0% 
14.0% 
13.0% 

10.1% 

4.4% 

7.0% 

CAGR 
(1983-1988) 

12.2% 

13.9% 

4.1% 
(8.9%) 
6.9% 

17.7% 
16.9% 
21.1% 
16.1% 

10.9% 

4.8% 

(3.1%) 

CAGR 
(X978-19??) 

16.4% 

19.6% 

11.8% 
N/A 
N/A 

24.4% 
N/A 
N/A 
N/A 

14.4% 

5.4% 

6.0% 

Source 

CAGR 
(1988-1993) 

15.8% 

17.0% 

(3.8%) 
(8.5%) 
(3.2%) 

20.8% 
26.5% 
15.8% 
14.2% 

11.9% 

5.1% 

9.1% 

CAGR 
(1988-1998) 

16.3% 

17.3% 

(1.1%) 
(5.9%) 
(0.6%) 

20.1% 
24.7% 
14.9% 
13.6% 

11.0% 

4.7% 

8.0% 

: Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 3a 

Japanese Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

2,448 

1,399 

259 

588 

552 

946 

103 

1979 

2,768 

1,738 

304 
52 
252 

762 
256 
213 
293 

672 

889 

141 

1990 

3,383 

2,201 

345 
57 
288 

991 
423 
269 
299 

865 

986 

196 

^991 

4,295 

2,793 

438 
77 
361 

1,174 
491 
404 
279 

1,181 

1,237 

265 

Source: 

199? 

4,082 

2,855 

498 
87 
411 

1,263 
534 
446 
283 

1,094 

970 

257 

Dataquest 
May 1989 

22 © 1989 Dataquest Incorporated May SIS Executive Issues 
0003668 



Semiconductor Consumption 

Table 3b 

Japanese Semiconduct<»- Market 
(Millicms of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total optoelectronic 

1993 

5,722 

4,167 

706 
109 
597 

1,948 
893 
594 
461 

1,513 

1,217 

338 

1984 

8,774 

6,517 

955 
163 
792 

3,621 
1,579 
979 

1,063 

1,941 

1,756 

501 

!£££ 

8,149 

5,985 

824 
136 
688 

3,232 
1,185 
884 

1,163 

1,929 

1,621 

543 

1986 

11,855 

8,802 

1,295 
169 

1,126 

4,762 
1,738 
1,368 
1,656 

2,745 

2,242 

811 

1987 

14,992 

11,318 

1,563 
227 

1,336 

6,430 
2,268 
1,902 
2,260 

3,325 

2,703 

971 

1988 

20,332 

15,748 

1,849 
318 

1,531 

10,185 
4,204 
2,585 
3,396 

3,714 

3,202 

1,382 

Source: Dataquest 
May 1989 

SIS Executive Issues 
0003668 

© 1989 Dataquest Incorporated May 23 



Semiconductor Consumption 

Table 3c 

Japanese Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1999 

23,366 

18,301 

1,774 
305 

1,469 

12,551 
5,823 
2,875 
3,853 

3,976 

3,436 

1,629 

1990 

23,060 

18,045 

1,708 
297 

1,411 

12,254 
5,445 
2,972 
3,837 

4,083 

3,350 

1,665 

1991 

26,656 

21,016 

1,788 
287 

1,501 

14,533 
6,316 
3,540 
4,677 

4,695 

3,742 

1,898 

J.992 

31,931 

25,512 

1,942 
261 

1,681 

18,096 
7,895 
4,354 
5,847 

5,474 

4,236 

2,183 

1993 

42,548 

35,088 

2,179 
248 

1,931 

26,427 
13,027 
5,747 
7,653 

6,482 

4,906 

2,554 

1999 

88,145 

77,080 

2,424 
185 

2,239 

64,355 
36,675 
11,813 
15,867 

10,301 

6,564 

4,501 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 3d 

Japanese Semiconductor Market 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

42.1% 

61.9% 

36.3% 
V/k 
N/A 

87.3% 
N/A 
N/A 
N/A 

53.3% 

19.4% 

53.7% 

1979 

13.1% 

24.2% 

17.4% 
N/A 
N/A 

29.6% 
N/A 
N/A 
N/A 

21.7% 

(6.0%) 

36.9% 

X990 

22.2% 

26.6% 

13.5% 
9.6% 
14.3% 

30.1% 
65.2% 
26.3% 
2.0% 

28.7% 

10.9% 

39.0% 

1991 

27.0% 

26.9% 

27.0% 
35.1% 
25.3% 

18.5% 
16.1% 
50.2% 
(6.7%) 

36.5% 

25.5% 

35.2% 

1982 

(5.0%) 

2.2% 

13.7% 
13.0% 
13.9% 

7.6% 
8.8% 
10.4% 
1.4% 

(7.4%) 

(21.6%) 

(3.0%) 

N/A = Not Available 

Source: Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 3e 

Japanese Semiconductor Market 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1993 

40.2% 

46.0% 

41.8% 
25.3% 
45.3% 

54.2% 
67.2% 
33.2% 
62.9% 

38.3% 

25.5% 

31.5% 

1994 

53.3% 

56.4% 

35.3% 
49.5% 
32.7% 

85.9% 
76.8% 
64.8% 
130.6% 

28.3% 

44.3% 

48.2% 

1995 

(7.1%) 

(8.2%) 

(13.7%) 
(16.6%) 
(13.1%) 

(10.7%) 
(25.0%) 
(9.7%) 
9.4% 

(0.6%) 

(7.7%) 

8.4% 

J99& 

45.5% 

47.1% 

57.2% 
24.3% 
63.7% 

47.3% 
46.7% 
54.8% 
42.4% 

42.3% 

38.3% 

49.4% 

1997 

26.5% 

28.6% 

20.7% 
34.3% 
18.7% 

35.0% 
30.5% 
39.0% 
36.5% 

21.1% 

20.6% 

19.7% 

1998 

35.6% 

39.1% 

18.3% 
40.1% 
14.6% 

58.4% 
85.4% 
35.9% 
50.3% 

11.7% 

18.5% 

42.3% 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 3f 

Japanese Semiconductor Market 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

3.99 a 

14.9% 

16.2% 

(4.1%) 
(4.1%) 
(4.0%) 

23.2% 
38.5% 
11.2% 
13.5% 

7.1% 

7.3% 

17.9% 

1990 

(1.3%) 

(1.4%) 

(3.7%) 
(2.6%) 
(3.9%) 

(2.4%) 
(6.5%) 
3.4% 
(0.4%) 

2.7% 

(2.5%) 

2.2% 

1991 

15.6% 

16.5% 

4.7% 
(3.4%) 
6.4% 

18.6% 
16.0% 
19.1% 
21.9% 

15.0% 

11.7% 

14.0% 

1992 

19.8% 

21.4% 

8.6% 
(9.1%) 
12.0% 

24.5% 
25.0% 
23.0% 
25.0% 

16.6% 

13.2% 

15.0% 

Source: 

1993 

33.2% 

37.5% 

12.2% 
(5.0%) 
14.9% 

46.0% 
65.0% 
32.0% 
30.9% 

18.4% 

15.8% 

17.0% 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 

© 1989 Dataquest Incorporated May 27 



Semiconductor Consumption 

Table 3g 

Japanese Semiconductor Market 
(Compound Annual Growth Rates in U.S. Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A = Not Available 

CAGR 
(1978-1983) 

18.5% 

24.4% 

22.2% 
N/A 
N/A 

27.1% 
N/A 
N/A 
N/A 

22.3% 

5.2% 

26.8% 

CAGR 
(1993-1998) 

15.7% 

17.0% 

2.2% 
(5.7%) 
3.0% 

19.5% 
23.0% 
15.5% 
15.7% 

9.7% 

6.0% 

12.0% 

CAGR 
(1983-1988) 

28.9% 

30.5% 

21.2% 
23.9% 
20.7% 

39.2% 
36.3% 
34.2% 
49.1% 

19.7% 

21.3% 

32.5% 

CAGR 
(1978-1988) 

23.6% 

27.4% 

21.7% 
N/A 
N/A 

33.0% 
N/A 
N/A 
N/A 

21.0% 

13.0% 

29.6% 

CAGR 
(1988-1993) 

15.9% 

17.4% 

3.3% 
(4.9%) 
4.8% 

21.0% 
25.4% 
17.3% 
17.6% 

11.8% 

8.9% 

13.1% 

CAGR ' 
(1988-199?) 

15.8% 

17.2% 

2.7% 
(5.3%) 
3.9% 

20.2% 
24.2% 
16.4% 
16.7% 

10.7% 

7.4% 

12.5% 

Source: Dataquest 
May 1989 

28 © 1989 Dataquest Incorporated May SIS Executive Issues 
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Semiconductor Consumption 

Table 4a 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate Yen/$ 

Japanese Semiconductor Market 
(Billions of Yen) 

1979 

514.1 

293.8 

54.4 

123.5 

115.9 

198.7 

21.6 

210 

1979 

606.3 

380.7 

66.6 
11.4 
55.2 

166.9 
56.1 
46.6 
64.2 

147.2 

194.7 

30.9 

219 

1980 

768.0 

499.7 

78.3 
12.9 
65.4 

225.0 
96.0 
61.1 
67.9 

196.4 

223.8 

44.5 

227 

J.981 

949.3 

617.3 

96.8 
17.0 
79.8 

259.5 
108.5 
89.3 
61.7 

261.0 

273.4 

58.6 

221 

Source: 

1982 

1,012.3 

708.0 

123.5 
21.6 
101.9 

313.2 
132.4 
110.6 
70.2 

271.3 

240.6 

63.7 

248 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 

© 1989 Dataquest Incorporated May 29 



Semiconductor Consumption 

Table 4b 

Japanese Semiconductor Market 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate Yen/$ 

1983 

1,344.7 

979.3 

165.9 
25.6 
140.3 

457.8 
209.9 
139.6 
108.3 

355.6 

286.0 

79.4 

235 

J.984 

2,079.3 

1,544.4 

226.3 
38.6 
187.7 

858.1 
374.2 
232.0 
251.9 

460.0 

416.2 

118.7 

237 

1985 

1,939.4 

1,424.4 

196.1 
32.4 
163.7 

769.2 
282.0 
210.4 
276.8 

459.1 

385.8 

129.2 

238 

1990. 

1,979.7 

1,469.9 

216.2 
28.2 
188.0 

795.3 
290.2 
228.5 
276.6 

458.4 

374.4 

135.4 

167 

im 
2,158.8 

1,629.8 

225.1 
32.7 
192.4 

925.9 
326.6 
273.9 
325.4 

478.8 

389.2 

139.8 

144 

1988 

2,643.2 

2,047.2 

240.3 
41.3 
199.0 

1,324.1 
546.5 
336.1 
441.5 

482.8 

416.3 

179.7 

130 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 4c 

Japanese Semiconductor Market 
(Billions of Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Exchange Rate Yen/$ 

1989 

2,990.7 

2,342.4 

227.0 
39.0 
188.0 

1,606.5 
745.3 
368.0 
493.2 

508.9 

439.8 

208.5 

128 

1990 

2,951.6 

2,309.7 

218.6 
38.0 
180.6 

1,568.5 
697.0 
380.4 
491.1 

522.6 

428.8 

213.1 

128 

1991 

3,411.9 

2,690.0 

228.8 
36.7 
192.1 

1,860.2 
808.4 
453.1 
598.7 

601.0 

479.0 

242.9 

128 

1992 

4,087.2 

3,265.6 

248.6 
33.4 
215.2 

2,316.3 
1,010.6 
557.3 
748.4 

700.7 

542.2 

279.4 

128 

J.993 

5,446.2 

4,491.3 

278.9 
31.7 
247.2 

3,382.7 
1,667.5 
735.6 
979.6 

829.7 

628.0 

326.9 

128 

Source: 

1999 

11,282.6 

9,866.3 

310.3 
23.7 
286.6 

8,237.5 
4,694.4 
1,512.1 
2,031.0 

1,318.5 

840.2 

576.1 

128 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 

® 1989 Dataquest Incorporated May 31 



Semiconductor Consumption 

Table 4d 

Japanese Semiconductor Market 
(Percent Change in Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

10.9% 

26.4% 

6.4% 
N/A 
N/A 

46.2% 
N/A 
N/A 
N/A 

19.7% 

(6.8%) 

20.0% 

1979 

17.9% 

29.6% 

22.4% 
N/A 
N/A 

35.2% 
N/A 
N/A 
N/A 

27.0% 

(2.0%) 

42.9% 

1990 

26.7% 

31.3% 

17.6% 
13.2% 
18.5% 

34.8% 
71.1% 
31.1% 
5.8% 

33.4% 

14.9% 

44.0% 

1991 

23.6% 

23.5% 

23.6% 
31.8% 
22.0% 

15.3% 
13.0% 
46.2% 
(9.1%) 

32.9% 

22.2% 

31.7% 

1982 

6.6% 

14.7% 

27.6% 
27.1% 
27.7% 

20.7% 
22.0% 
23.9% 
13.8% 

3.9% 

(12.0%) 

8.7% 

N/A = Not Available 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 4e 

Japanese Semiconductor Market 
(Percent Change in Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

32.8% 

38.3% 

34.3% 
18.5% 
37.7% 

46.2% 
58.5% 
26.2% 
54.3% 

31.1% 

18.9% 

24.6% 

1984 

54.6% 

57.7% 

36.4% 
50.8% 
33.8% 

87.4% 
78.3% 
66.2% 
132.6% 

29.4% 

45.5% 

49.5% 

199& 

(6.7%) 

(7.8%) 

(13.3%) 
(16.1%) 
(12.8%) 

(10.4%) 
(24.6%) 
(9.3%) 
9.9% 

(0.2%) 

(7.3%) 

8.8% 

1M& 

2.1% 

3.2% 

10.2% 
(13.0%) 
14.8% 

3.4% 
2.9% 
8.6% 
(0.1%) 

(0.2%) 

(3.0%) 

4.8% 

19?7 

9.0% 

10.9% 

4.1% 
16.0% 
2.3% 

16.4% 
12.5% 
19.9% 
17.6% 

4.5% 

4.0% 

3.2% 

i9se 
22.4% 

25.6% 

6.8% 
26.3% 
3.4% 

43.0% 
67.3% 
22.7% 
35.7% 

0.8% 

7.0% 

28.5% 

Source: Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 4f 

Japanese Semiconductor Market 
(Percent Change in Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

J999 

22.4% 

25.6"̂  

6.8% 
26.3% 
3.4% 

43.0% 
67.3% 
22.7% 
35.7% 

0.8% 

7.0% 

28.5% 

1999 

13.1% 

14.4% 

(5.5%) 
(5.6%) 
(5.5%) 

21.3% 
36.4% 
9.5% 
11.7% 

5.4% 

5.6% 

16.0% 

1990 

(1.3%) 

(1.4%) 

(3.7%) 
(2.6%) 
(3.9%) 

(2.4%) 
(6.5%) 
3.4% 
(0.4%) 

2.7% 

(2.5%) 

2.2% 

1991 

15.6% 

16.5% 

4.7% 
(3.4%) 
6.4% 

18.6% 
16.0% 
19.1% 
21.9% 

15.0% 

11.7% 

14.0% 

1992 

19.8% 

21.4% 

8.7% 
(9.0%) 
12.0% 

24.5% 
25.0% 
23.0% 
25.0% 

16.6% 

13.2% 

15.0% 

Source: 

1993 

33.3% 

37.5% 

12.2% 
(5.1%) 
14.9% 

46.0% 
65.0% 
32.0% 
30.9% 

18.4% 

15.8% 

17.0% 

Dataquest 
May 1989 

34 © 1989 Dataquest Incorporated May SIS Executive Issues 
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Semiconductor Consumption 

Table 4g 

Japanese Semiconductor Market 
(Compound Annual Growth Rate in Yen) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A = Not Available 

CAGR 
(J97?-J993) 

21.2% • 

27.2% 

25.0% 
N/A 
N/A 

30.0% 
N/A 
N/A 
N/A 

25.1% 

7.6% 

29.7% 

CAGR 
^1993-1998) 

15.7% 

17.0% 

2.2% 
(5.7%) 
N/A 

19.5% 
23.0% 
N/A 
N/A 

9.7% 

6.0% 

12.0% 

CAGR 
(1983-1988) 

14.5% 

15.9% 

7.7% 
10.0% 
7.2% 

23.7% 
21.1% 
19.2% 
32.5% 

6.3% 

7.8% 

17.7% 

CAGR 
(1978-1988) 

17.8% 

21.4% 

16.0% 
N/A 
N/A 

26.8% 
N/A 
N/A 
N/A 

15.3% 

7.7% 

23.6% 

CAGR 
(1988-1993) 

15.6% 

17.0% 

3.0% 
(5.2%) 
4.4% 

20.6% 
25.0% 
17.0% 
17.3% 

11.4% 

8.6% 

12.7% 

CAGR 
(1988-1998) 

15.6% 

17.0% 

2.6% 
(5.4%) 
3.7% 

20.1% 
24.0% 
16.2% 
16.5% 

10.6% 

7.3% 

12.4% 

Source: Dataquest 
May 1989 

SIS Executive Issues 
0003668 

® 1989 Dataquest Incorporated May 3S 



Semiconductor Consumption 

Table 5a 

Western Eur(^>ean Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

2,339 

1,238 

291 

535 

412 

1,004 

97 

1979 

3,018 

1,747 

390 
85 
305 

781 
367 
125 
289 

576 

1,138 

133 

1990 

3,686 

2,333 

510 
116 
394 

1,139 
543 
189 
407 

684 

1,192 

161 

1991 

3,041 

1,892 

454 
103 
351 

882 
426 
149 
307 

556 

995 

154 

Source: 

19?2 

3,167 

1,988 

434 
100 
334 

948 
469 
168 
311 

606 

1,011 

168 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table Sb 

Western European Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

* • • 

1993 

3,370 

2,323 

483 
107 
376 

1,227 
581 
239 
407 

613 

866 

181 

1984 

4,907 

3,752 

741 
144 
597 

2,146 
990 
476 
680 

865 

955 

200 

1995 

4,839 

3,634 

719 
150 
569 

1,952 
749 
489 
714 

963 

981 

224 

X986 

5,587 

4,116 

719 
147 
572 

2,270 
813 
574 
883 

1,127 

1,207 

264 

im 
6,480 

4,823 

727 
88 
639 

2,744 
848 
799 

1,097 

1,352 

1,377 

280 

Source: 

1989 

8,491 

6,676 

802 
85 
717 

4,322 
1,742 
1,208 
1,372 

1,552 

1,506 

309 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table Sc 

Western Eur(^}ean Semiconductor Market 
(MillicMis of Dollars) 

:al Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

).999 

9,357 

7,394 

661 
59 
602 

5,041 
2,335 
1,275 
1,431 

1,692 

1,629 

334 

1990 

9,594 

7,532 

632 
57 
575 

5,090 
2,165 
1,443 
1,482 

1,810 

1,684 

378 

1991 

11,126 

8,889 

697 
57 
640 

6,095 
2,585 
1,740 
1,770 

2,097 

1,833 

404 

1992 

14,564 

11,907 

859 
59 
800 

8,320 
3,469 
2,462 
2,389 

2,728 

2,164 

493 

1993 

17,135 

14,208 

976 
57 
919 

10,138 
4,509 
2,905 
2,724 

3,094 

2,356 

571 

1999 

33,688 

29,287 

1,159 
53 

1,106 

22,772 
10,760 
6,993 
5,019 

5,356 

3,520 

881 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table Sd 

Western Eun^>ean Semiconductor Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

197? 

24.0% 

36.9% 

27.6% 
N/A 
N/A 

52.0% 
N/A 
N/A 
N/A 

27.2% 

9.8% 

42.6% 

1979 

29.0% 

41.1% 

34.0% 
N/A 
N/A 

46.0% 
N/A 
N/A 
N/A 

39.8% 

13.3% 

37.1% 

1980 

22.1% 

33.5% 

30.8% 
36.5% 
29.2% 

45.8% 
48.0% 
51.2% 
40.8% 

18.8% 

4.7% 

21.1% 

1981 

(17.5%) 

(18.9%) 

(11.0%) 
(11.2%) 
(10.9%) 

(22.6%) 
(21.5%) 
(21.2%) 
(24.6%) 

(18.7%) 

(16.5%) 

(4.3%) 

3M1 

4.1% 

5.1% 

(4.4%) 
(2.9%) 
(4.8%) 

7.5% 
10.1% 
12.8% 
1.3% 

9.0% 

1.6% 

9.1% 

N/A = Not Available 

Source: Dataquest 
May 1989 

SIS Executive Issues 
00036')8 
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Semiconductor Consumption 

Table Se 

Western Eur€q>ean SemioHiductor Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

6.4% 

16.9% 

11.3% 
7.0% 
12.6% 

29.4% 
23.9% 
42.3% 
30.9% 

1.2% 

(14.3%) 

7.7% 

1994 

45.6% 

61.5% 

53.4% 
34.6% 
58.8% 

74.9% 
70.4% 
99.2% 
67.1% 

41.1% 

10.3% 

10.5% 

1985 

(1.4%) 

(3.1%) 

(3.0%) 
4.2% 
(4.7%) 

(9.0%) 
(24.3%) 
2.7% 
5.0% 

11.3% 

2.7% 

12.0% 

1986 

15.5% 

13.3% 

0 
(2.0%) 
0.5% 

16.3% 
8.5% 
17.4% 
23.7% 

17.0% 

23.0% 

17.9% 

1987 

16.0% 

17.2% 

1.1% 
(40.1%) 
11.7% 

20.9% 
4.3% 
39.2% 
24.2% 

20.0% 

14.1% 

6.1% 

Source: 

1988 

31.0% 

38.4% 

10.3% 
(3.4%) 
12.2% 

57.5% 
105.4% 
51.2% 
25.1% 

14.8% 

9.4% 

10.4% 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table Sf 

Western European Semiconductor Market 
(Percent Change) 

;al Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1989 

10.2% 

10.8% 

(17.6%) 
(30.6%) 
(16.0%) 

16.6% 
34.0% 
5.5% 
4.3% 

9.0% 

8.2% 

8.1% 

1990 

2.5% 

1.9% 

(4.4%) 
(3.4%) 
(4.5%) 

1.0% 
(7.3%) 
13.2% 
3.6% 

7.0% 

3.4% 

13.2% 

1991 

16.0% 

18.0% 

10.3% 
0 

11.3% 

19.7% 
19.4% 
20.6% 
19.4% 

15.9% 

8.8% 

6.9% 

1992 

30.9% 

34.0% 

23.2% 
3.5% 
25.0% 

36.5% 
34.2% 
41.5% 
35.0% 

30.1% 

18.1% 

22.0% 

Source: 

1993 

17.7% 

19.3% 

13.6% 
(3.4%) 
14.9% 

21.9% 
30.0% 
18.0% 
14.0% 

13.4% 

8.9% 

15.8% 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table Sg 

Western European Semiconductor Market 
(Compound Annual Growth Rates) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A = Not Available 

CAGR 
(1978-1983) 

7.6% 

13.4% 

10.7% 
N/A 
N/A 

18.1% 
H/A 
N/A 
N/A 

8.3% 

(2.9%) 

13.3% 

CAGR 
(1993-1998) 

14.5% 

15.6% 

3.5% 
(1.4%) 
N/A 

17.6% 
19.0% 
N/A 
N/A 

11.6% 

8.4% 

9.1% 

CAGR 
(1983-1988) 

20.3% 

23.5% 

10.7% 
(4.5%) 
13.8% 

28.6% 
24.6% 
38.3% 
27.5% 

20.4% 

11.7% 

11.3% 

CAGR 
(1978-19??) 

13.8% 

18.4% 

10.7% 
N/A 
N/A 

23.2% 
N/A 
N/A 
N/A 

14.2% 

4.1% 

12.3% 

CAGR 
(1988-1993) 

15.1% 

16.3% 

4.0% 
(7.7%) 
5.1% 

18.6% 
21.0% 
19.2% 
14.7% 

14.8% 

9.4% 

13.1% 

CAGR 
(1988-1998) 

14.8% 

15.9% 

3.8% 
(4.6%) 
4.4% 

18.1% 
20.0% 
19.2% 
13.8% 

13.2% 

8.9% 

11.0% 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 6a 

Rest of World SemiconductcH* Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

660 

258 

45 

110 

103 

346 

56 

^979 

790 

364 

79 
2 
77 

100 
25 
17 
58 

185 

334 

92 

1990 

996 

450 

108 
3 

105 

143 
34 
27 
82 

199 

436 

110 

1991 

963 

494 

106 
3 

103 

171 
51 
43 
77 

217 

375 

94 

Source: 

1992 

1,042 

585 

113 
4 

109 

248 
106 
63 
79 

224 

365 

92 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 6b 

Rest of World Semiconductor Market 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1983 

1,443 

909 

162 
14 

148 

450 
194 
112 
144 

297 

429 

105 

1994 

2,216 

1,328 

257 
26 

231 

700 
234 
145 
321 

371 

773 

115 

1995 

1,949 

1,179 

203 
15 

188 

616 
134 
117 
365 

360 

679 

91 

19?? 

2,548 

1,714 

281 
23 

258 

871 
185 
185 
501 

562 

739 

95 

J.997 

3,961 

2,890 

411 
35 

376 

1,541 
445 
386 
710 

938 

943 

128 

ISM 

5,650 

4,368 

513 
33 

480 

2,496 
1,153 

644 
699 

1,359 

1,128 

154 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 6c 

Rest of World Semiconductor M -̂ket 
(Millions of Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1999 

7,133 

5,706 

538 
39 
499 

3,568 
1,981 
702 
885 

1,600 

1,249 

178 

1990 

7,593 

6,013 

567 
39 
528 

3,702 
1,928 
794 
980 

1,744 

1,395 

185 

1991 

9,374 

7,541 

619 
39 
580 

4,776 
2,410 
1,140 
1,226 

2,146 

1,613 

220 

1992 

11,954 

9,833 

687 
37 
650 

6,464 
3,135 
1,706 
1,623 

2,682 

1,855 

266 

1993 

16,337 

13,780 

789 
39 
750 

9,366 
4,543 
2,543 
2,280 

3,625 

2,226 

331 

1998 

44,281 

39,759 

1,137 
35 

1,102 

31,689 
16,868 
8,402 
6,419 

6,933 

3,836 

686 

Source: Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 6d 

Rest of World Semiconductor Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

36.6% 

40.2% 

15.4% 
N/A 
N/A 

25.0% 
N/A 
N/A 
N/A 

80.7% 

34.6% 

33.3% 

1979 

19.7% 

41.1% 

75.6% 
N/A 
N/A 

(9.1%) 
N/A 
N/A 
N/A 

79.6% 

(3.5%) 

64.3% 

1990 

26.1% 

23.6% 

36.7% 
50.0% 
36.4% 

43.0% 
36.0% 
58.8% 
41.4% 

7.6% 

30.5% 

19.6% 

I9?l 

(3.3%) 

9.8% 

(1.9%) 
0 

(1.9%) 

19.6% 
50.0% 
59.3% 
(6.1%) 

9.0% 

(14.0%) 

(14.5%) 

1982 

8.2% 

18.4% 

6.6% 
33.3% 
5.8% 

45.0% 
107.8% 
46.5% 
2.6% 

3.2% 

(2.7%) 

(2.1%) 

N/A = Not Available 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 6e 

Rest of World Semiconductor Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1.993 

38.5\ 

55.4% 

43.4% 
250.0% 
35.8% 

81.5% 
83.0% 
77.8% 
82.3% 

32.6% 

17.5% 

14.1% 

1984 

53.6% 

46.1% 

58:6% 
85.7% 
56.1% 

55.6% 
20.6% 
29.5% 
122.9% 

24.9% 

80.2% 

9.5% 

1985 

(12.0%) 

(11.2%) 

(21.0%) 
(42.3%) 
(18.6%) 

(12.0%) 
(42.7%) 
(19.3%) 
13.7% 

(3.0%) 

(12.2%) 

(20.9%) 

1986 

30.7% 

45.4% 

38.4% 
53.3% 
37.2% 

41.4% 
38.1% 
58.1% 
37.3% 

56.1% 

8.8% 

4.4% 

3-987 

55.5% 

68.6% 

46.3% 
52.2% 
45.7% 

76.9% 
140.5% 
108.6% 
41.7% 

66.9% 

27.6% 

34.7% 

Source: 

1988 

42.6% 

51.1% 

24.8% 
(5.7%) 
27.7% 

62.0% 
159.1% 
66.8% 
(1.5%) 

44.9% 

19.6% 

20.3% 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 6f 

Rest of WOTld SemiconductOT Market 
(Percent Change) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

J-989 

26.2% 

30.6% 

4.9% 
18.2% 
4.0% 

42.9% 
71.8% 
9.0% 
26.6% 

17.7% 

10.7% 

15.6% 

1990 

6.4% 

5.4% 

5.4% 
0 

5.8% 

3.8% 
(2.7%) 
13.1% 
10.7% 

9.0% 

11.7% 

3.9% 

199; 

23.5% 

25.4% 

9.2% 
0 

9.8% 

29.0% 
25.0% 
43.6% 
25.1% 

23.1% 

15.6% 

18.9% 

3.992 

27.5% 

30.4% 

11.0% 
(5.1%) 
12.1% 

35.3% 
30.1% 
49.6% 
32.4% 

- 25.0% 

15.0% 

20.9% 

Source: 

1993 

36.7% 

40.1% 

14.8% 
5.4% 
15.4% 

44.9% 
44.9% 
49.1% 
40.5% 

35.2% 

20.0% 

24.4% 

Dataquest 
May 1989 

4& © 1989 Dataquest Incorporated May SIS Executive Issues 
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Semiconductor Consumption 

Table 6g 

Rest of World Semiconductor Market 
(Compound Annual Growth Rates) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A = Not Available 

CAGR 
fl978-1983) 

16.9% 

28.6% 

29.2% 
N/A 
N/A 

32.5% 
N/A 
N/A 
N/A 

23.6% 

4.4% 

13.4% 

CAGR 
ri993-1998) 

22.1% 

23.6% 

7.6% 
(2.1%) 
8.0% 

27.6% 
30.0% 
27.0% 
23.0% 

13.8% 

11.5% 

15.7% 

CAGR 
(1983-1988) 

31.4% 

36.9% 

25.9% 
18.7% 
26.5% 

40.9% 
42.8% 
41.9% 
37.2% 

35.5% 

21.3% 

8.0% 

CAGR 
a978-1988> 

24.0% 

32.7% 

27.6% 
N/A 
N/A 

36.6% 
N/A 
N/A 
N/A 

29.4% 

12.5% 

10.6% 

CAGR 
(1988-1993) 

23.7% 

25.8% 

9.0% 
3.4% 
9.3% 

30.3% 
31.6% 
31.6% 
26.7% 

21.7% 

14.6% 

16.5% 

CAGR 
(19?«-199?) 

22.9% 

24.7% 

8.3% 
0.6% 
8.7% 

28.9% 
30.8% 
29.3% 
24.8% 

17.7% 

13.0% 

16.1% 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 7a 

Worldwide Average Selling Prices 
(Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

0.28 

1.01 

0.63 

1.91 

0.84 

0.13 

0.47 

1979 

0.29 

0.97 

0.57 

1.93 
5.15 
3.96 
0.89 

0.78 

0.12 

0.51 

19?0 

0.33 

1.07 

0.70 

1.81 
4.90 
3.61 
0.85 

0.83 

0.12 

0.44 

1991 

0.31 

1.02 

0.70 

1.66 
3.17 
3.40 
0.86 

0.81 

0.11 

0.39 

Source: 

1M2 

0.33 

0.99 

0.62 

1.63 
2.62 
3.26 
0.80 

0.79 

0.11 

0.29 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table 7b 

• 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Worldwide Average Selling Prices 
(Dollars) 

1993 

0.32 

1.03 

0.65 

1.66 
2.79 
3.35 
0.79 

0.76 

0.09 

0.28 

1984 

0.36 

1.10 

0.65 

1.95 
3.90 
3.53 
0.85 

0.75 

0.09 

0.28 

1995 

0.30 

1.05 

0.71 

1.64 
2.59 
3.14 
0.93 

0.76 

0.08 

0.22 

1996 

0.34 

1.09 

0.71 

1.63 
2.41 
3.13 
0.99 

0.84 

0.09 

0.25 

1997 

0.33 

1.18 

0.69 

1.94 
3.09 
3.56 
1.12 

0.82 

0.08 

0.28 

1988 

0.42 

1.39 

0.70 

2.36 
4.70 
4.15 
1.13 

0.84 

0.09 

0.34 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 7c 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Worldwide Average Selling Prices 
(Dollars) 

3.999 

0.42 

1.54 

0.70 

2.62 
6.25 
4.12 
1.09 

0.83 

0.08 

0.34 

1990 

0.41 

1.47 

0.69 

2.44 
5.51 
4.10 
1.05 

0.82 

0.08 

0.34 

1991 

0.47 

1.54 

0.70 

2.54 
5.95 
4.10 
1.10 

0.84 

0.09 

0.36 

1992 

0.50 

1.64 

0.72 

2.69 
6.83 
4.12 
1.15 

0.84 

0.09 

0.38 

J993 

0.57 

1.83 

0.70 

3.08 
8.79 
4.18 
1.19 

0.85 

0.09 

0.38 

1998 

0.81 

2.31 

0.69 

3.59 
8.53 
4.15 
1.28 

0.86 

0.09 

0.40 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 7d 

Worldwide Average Selling Prices 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

2.5% 

(0.5%) 

(4.5%) 

(7.3%) 

1.2% 

(7.1%) 

4.4% 

1979 

3.6% 

(4.0%) 

(9.5%) 

1.2% 

(7.1%) 

(7.7%) 

8.0% 

1980 

11.7% 

9.8% 

22.8% 

(6.3%) 
(4.9%) 
(8.8%) 
(4.5%) 

6.4% 

0 

(12.8%) 

1981 

(6.4%) 

(3.9%) 

0 

(8.4%) 
(35.3%) 
(5.8%) 
1.2% 

(2.4%) 

(8.3%) 

(11.9%) 

Source: 

1982 

7.5% 

(2.8%) 

(11.4%) 

(1.8%) 
(17.4%) 
(4.1%) 
(7.0%) 

(2.5%) 

0 

(25.6%) 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 
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Semiconductor Consumption 

Table 7e 

Worldwide Average Selling Prices 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

19?3 

(3.0%) 

3.1% 

4.8% 

2.2% 
6.5% 
2.8% 
(1.3%) 

(3.8%) 

(18.2%) 

(3.4%) 

19?4 

11.8% 

7.5% 

0 

17.3% 
39.8% 
5.4% 
7.6% 

(1.3%) 

0 

0 

1995 

(15.7%) 

(4.4%) 

9.2% 

(16.0%) 
(33.6%) 
(11.0%) 
9.4% 

1.3% 

(11.1%) 

(21.4%) 

1986 

13.2% 

3.5% 

0 

(0.5%) 
(6.9%) 
(0.3%) 
6.5% 

10.5% 

15.0% 

13.6% 

19?7 

(2.7%) 

8.5% 

(2.8%) 

18.6% 
28.2% 
13.7% 
13.1% 

(2.4%) 

(13.0%) 

12.0% 

1989 

26.7% 

17.8% 

1.4% 

22.1% 
52.1% 
16.6% 
0.9% 

2.4% 

12.5% 

21.4% 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 7f 

Worldwide Average Selling Prices 
(Percent Change in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1999 

(1.0%) 

10.6% 

0 

10.7% 
33.0% 
(0.7%) 
(3.5%) 

(1.2%) 

(11.1%) 

0, 

1990 

(2.5%) 

(4.4%) 

(1.4%) 

(6.9%) 
(11.8%) 
(0.5%) 
(3.7%) 

(1.2%) 

0 

0 

1991 

14.2% 

4.7% 

1.4% 

4.0% 
8.0% 
0 

4.8% 

2.4% 

12.5% 

5.9% 

199? 

7.7% 

6.0% 

2.9% 

6.3% 
14.8% 
0.5% 
4.5% 

0 

0 

5.6% 

Source: 

1993 

13.9% 

12.0% 

(2.8%) 

14.3% 
28.7% 
1.5% 
3.5% 

1.2% 

0 

0 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table 7g 

Worldwide Average Selling Prices 
(Compound Annual Growth Rate in Dollars) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
- Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A - Not Available 

56 

CAGR 
(1978-1983) 

2.5% 

0.3% 

0.6% 
N/A 
N/A 

(2.7%) 
N/A 
N/A 
N/A 

(2.0%) 

(7.1%) 

(9.8%) 

CAGR 
(1993-1999) 

7.2% 

4.7% 

(0.3%) 
N/A 
N/A 

3.1% 
(0.6%) 
(0.1%) 
1.5% 

0.2% 

0 

1.0% 

Incorporated May 

CAGR 
(1983-1988) 

5.6% 

6.3% 

1.5% 
N/A 
N/A 

7.3% 
11.0% 
4.4% 
7.4% 

2.0% 

0 

4.0% 

CAGR 
(1978-1988) 

4.0% 

3.3% 

1.1% 
N/A 
N/A 

2.2% 
N/A 
N/A 
N/A 

0 

(3.6%) 

(3.2%) 

Source 

CAGR 
(1988-1993) 

6.2% 

5.6% 

0 
N/A 
N/A 

5.4% 
13.3% 
0.1% 
1.0% 

0.2% 

0 

2.2% 

CAGR . 
(1989-1999), 

6.7% 

5.2% 

(0.1%) 
N/A 
N/A 

4.3% 
6.1% 
0 

1.3% 

0.2% 

0 

1.6% 

: Dataquest 
May 1989 

SIS Executive Issues 
0003668 



Semiconductor Consumption 

Table 8a 

Worldwide SemiconductcH' Market 
(Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

197? 

31,461 

5,171 

2,002 

1,221 

1,949 

25,392 

898 

1979 

37,703 

7,242 

2,937 

1,731 
325 
137 

1,269 

2,574 

29,350 

1,111 

1980 

42,870 

8,955 

3,391 

2,603 
455 
239 

1,909 

2,960 

32,358 

1,557 

1981 

48,081 

9,809 

3,339 

2,906 
655 
319 

1,933 

3,564 

36,227 

2,045 

Source: 

198? 

46,022 

10,949 

3,890 

3,464 
1,031 
404 

2,029 

3,595 

32,245 

2,828 

Dataquest 
May 1989 

SIS Executive Issues 
0003668 

© 1989 Dataquest Incorporated May 57 



Semiconductor Consumption 

Table 8b 

Worldwide Semiconductor Market 
(Millions of Units) 

;al Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1993 

60,743 

14,327 

4,638 

4,776 
1,333 
591 

2,852 

4,913 

42,944 

3,471 

19?4 

80,377 

20,573 

7,340 

6,639 
1,597 
916 

4,126 

6,593 

55,411 

4,393 

1995 

80,380 

17,607 

5,172 

6,171 
1,475 
875 

3,820 

6,264 

57,200 

5,573 

1986 

89,881 

21,654 

6,092 

7,850 
1,872 
1,115 
4,864 

7,712 

62,283 

5,944 

1997 

114,684 

25,268 

6,901 

9,032 
1,968 
1,432 
5,632 

9,334 

83,313 

6,104 

Source: 

1989 

119,373 

29,259 

7,424 

11,331 
2,462 
1,717 
7,152 

10,504 

83,811 

6,303 
> 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table 8c 

Worldwide Semiconductor Market 
(Millions of Units) 

1989 1990 1991 1992 1993 X999 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

138,959 

30,921 

6,546 

12,796 
2,714 
1,827 
8,255 

141,773 

31,999 

6,368 

13,440 
2,828 
1,979 
8,632 

144,653 

35,972 

6,649 

15,472 
3,090 
2,407 
9,975 

165,301 

42,442 

7,063 

18,666 
3,448 
3,115 
12,103 

191,222 

51,172 

8,033 

23,079 
4,159 
4,019 
14,900 

294,708 

93,092 

9,471 

50,111 
12,318 
9,157 
28,636 

Analog 

Total Discrete 

Total Optoelectronic 

11,580 12,191 13,851 16,713 20,060 33,509 

100,800 102,250 100,667 114,067 129,744 184,833 

7,238 7,524 8,014 8,792 10,305 16,783 

Source: Dataquest 
May 1989 
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Semiconductor Consumption 

Table 8d 

Worldwide Semiconductor Market 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1979 

25% 

40% 

33% 

59% 

36% 

22% 

34% 

1979 

20% 

40% 

47% 

42% 

32% 

16% 

24% 

1990 

14% 

24% 

15% 

50% 
40% 
75% 
51% 

15% 

10% 

40% 

1991 

12% 

10% 

(2%) 

12% 
44% 
34% 
1% 

20% 

12% 

31% 

Source: 

199? 

(4%) 

12% 

17% 

19% 
57% 
27% 
5% 

1% 

(11%) 

39% 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table 8e 

Worldwide Semiconductor Market 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1993 

32% 

21% 

19% 

38% 
29% 
46% 
41% 

37% 

33% 

23% 

J9?4 

32% 

44% 

58% 

39% 
20% 
55% 
45% 

34% 

29% 

27% 

1985 

0 

(14%) 

(30%) 

(7%) 
(8%) 
(4%) 
(7%) 

(5%) 

3% 

27% 

1996 

12% 

23% 

18% 

27% 
27% 
27% 
27% 

23% 

9% 

7% 

1997 

28% 

17% 

13% 

15% 
5% 

28% 
16% 

21% 

34% 

3% 

Source: 

1988 

4% 

16% 

8% 

25% 
25% 
20% 
27% 

13% 

1% 

3% 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table 8f 

Wc»-ldwide SemiconductCK' Marlcet 
(Percent Change in Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

1999 

16% 

6% 

(12%) 

13% 
10% 
6% 
15% 

10% 

20% 

15% 

1990 

2% 

3% 

(3%) 

5% 
4% 
8% 
5% 

5% 

1% 

4% 

1991 

2% 

12% 

4% 

15% 
9% 
22% 
16% 

14% 

(2%) 

7% 

1992 

14% 

18% 

6% 

21% 
12% 
29% 
21% 

21% 

13% 

10% 

Source: 

1993 

16% 

21% 

14% 

24% 
21% 
29% 
23% 

20% 

14% 

17% 

Dataquest 
May 1989 
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Semiconductor Consumption 

Table 8g 

Worldwide Semiconductor Market 
(Compound Annual Growth Rate in Millions of Units) 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

Total Semiconductor 

Total IC 

Bipolar Digital 
Memory 
Logic 

MOS Digital 
Memory 
Micro 
Logic 

Analog 

Total Discrete 

Total Optoelectronic 

N/A = Not Available 

CAGR 
(1978-1983) 

14.1% 

22.6% 

18.3% 
N/A 
N/A 

31.4% 
N/A 
N/A 
N/A 

20.3% 

11.1% 

31.1% 

CAGR 
(1993-1998) 

9.0% 

12.7% 

3.3% 
N/A 
N/A 

16.8% 
24.3% 
17.9% 
14.0% 

10.8% 

7.3% 

10.2% 

CAGR 
(1983-1988) 

14.5% 

15.4% 

9.9% 
N/A 
N/A 

18.9% 
13.1% 
23.8% 
20.2% 

16.4% 

14.3% 

12.7% 

CAGR 
(1978-1988) 

14.3% 

18.9% 

14.0% 
N/A 
N/A 

25.0% 
N/A 
N/A 
N/A 

18.3% 

12.7% 

21.5% 

CAGR 
(1988-1993) 

9.9% 

11.8% 

1.6% 
N/A 
N/A 

15.3% 
11.1% 
18.5% 
15.8% 

13.8% 

9.1% 

10.3% 

CAGR 
{1999-1998) 

9.5% 

12.3% 

2.5% 
N/A 
N/A 

16.0% 
17.5% 
18.2% 
14.9% 

12.3% 

8.2% 

10.3% 

Source: Dataquest 
May 1989 
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SIS Code: Vol, III, Appendix A 

APPENDIX A—MARKET ESTIMATES 

SUMMARY 

This newsletter summarizes the statistics contained in Appendix A of your 
Semiconductor Industry Service Volume III. 

DATAQUEST estimates that worldwide semiconductor consumption was 
$14,616 million in 1982. Of this total, U.S. companies produced an estimated 
$6,201 million, or 42 percent of the total; Japanese companies manufactured an 
estimated $5,018 million, or 34 percent of the total; and West European companies 
produced $2,822 million, or 19 percent of the total. 

DATAQUEST forecasts a 15 percent increase in worldwide consumption in 
1983, with continuing growth through 1988 (see Figure 1). The compound annual 
growth rate between 1982 and 1988 is expected to be 21 percent. 

Figure 1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(1981-1988) 

Q: 

< 
§ 
L L 

a 
U) z a 

1981 1982 1983 1984 1985 1986 1987 1988 

Source DATAQUEST 
May 1983 

Copyright© 13 May 1983 Dataquest Incorporated-Reproduction Prohibited 

Tne conTent of tf i is report represents our interpretai ion and analysis of mforfnation generally available lo the public or released by responsible individuals in ttie subject companies, but is not guaranteed as to accuracy or completeness l l does not contain material 

provided lo us in conf idence by our clients Individual companies reported on and analyzed by DATAQUEST, may be cl ients of this and/or other DATAQUEST services This information is noi (urnisMed in connection with a sale or offer to sell securit ies or in connect ion 

v*ith the solicitat ion of an offer to buy securi l ies This l lrm and its parent and'or their officers stocKholders or members of their families may (rom l ime to t ime, have a long or short posit ion in the securities mentioned and may sell or buy such secufit ies 

Dataquest Incorporated, A Subsidiary of A.C. Nielsen Company /1290 Ridder Park Drive / San Jose, CA 95131 / (408) 971-9000 / Telex 171973 



WORLDWIDE SEMICONDUCTOR CONSUMPTION 

Worldwide semiconductor consumption grew only 3 percent during the 
1981-1982 timeframe. The 1982 consumption figure grew to $14,616 million from 
the 1981 level of $14,259 million. Increases occurred in the three major categories 
of ICs, with the largest percentage change occurring in the MOS digital area, which 
grew by 13 percent. Consumption of bipolar circuits increased by 5 percent, and 
linear circuit consumption grew by 2 percent. Table 1 shows DATAQUEST 
estimates of 1981 and 1982 semiconductor consumption and their percentage growth. 

Table 1 

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION 
1981 AND 1982 

(Millions of Dollars) 

Total Semiconductor 
Integrated Circuits 
Bipolar Digital 
MOS 
Linear 

Discrete Devices 

Optoelectronic 

1981 

$14,259 
$ 9,640 
$ 2,324 
$ 4,671 
$ 2,645 

$ 3,832 

* 787 

1982 

$14,616 
$10,421 
$ 2,438 
$ 5,296 
$ 2,687 

$ 3,435 

$ 760 

Source: 

Percent 
Change 

3% 
8% 
5% 
13% 
2% 

(12%) 

(4%) 

DATAQUEST 
May 1983 
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SEMICONDUCTOR CONSUMPTION BY GEOGRAPHICAL REGION 

In 1982, the United States consumed an estimated $6,297 million in 
semiconductor devices, 43 percent of the worldwide total. Japan consumed 
approximately $4,037 million, or 28 percent, and Western Europe consumed an 
estimated $3,167 million, or 22 percent. Estimated consumption of the major 
categories of semiconductor devices is shown in Table 2. 

Table 2 

ESTIMATED 1982 SEMICONDUCTOR CONSUMPTION 
BY GEOGRAPHICAL REGION 
(Millions of Dollars) 

United Western Rest of 
Total States Japan Europe World 

Total Semiconductor $14,616 $6,297 $4,037 $3,167 $1,115 

Integrated Circuits $10,421 $5,050 $2,799 $1,988 $ 584 

Discrete Devices $ 3,435 $1,014 $ 988 $1,011 $ 422 

Optoelectronic $ 760 $ 233 $ 250 $ 168 $ 109 . 

Source: DATAQUEST 
May 1983 
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U.S. Semiconductor Consumption 

U.S. semiconductor consumption increased 6 percent from an estimated 
$5,957 million in 1981 to $6,297 million in 1982. Integrated circuit consumption 
grew by 10 percent from $4,581 million in 1981 to $5,050 million in 1982, while U.S. 
consumption of discretes actually declined by $121 million, from $1,135 million in 
1981 to $1,014 million in 1982. 

Japanese Semiconductor Consumption 

Japanese semiconductor consumption dropped 4 percent in 1982, from 
$4,207 million in 1981 to $4,037 million in 1982. This number is deceiving, however, 
since it is based on a shift in the currency exchange rate. When measured in yen, 
Japanese semiconductor consumption in the same time period increased 8 percent, 
IC consumption increased strongly, and discrete usage decreased 14 percent. In 
1980-1981, strong consumer interest in VCRs and VTRs spurred production of the 
discrete devices used in these products. However, demand for these entertainment 
products slackened somewhat in 1982, causing an overabundance in the market. 
Since then, both consumption and production of discrete devices has declined. 

West European Semiconductor Consumption 

West European semiconductor consumption increased 4 percent in 1982, from 
$3,041 million in 1981 to $3,167 million in 1982. Increases occurred in all three 
categories, with consumption of ICs growing 5 percent, discrete devices 2 percent, 
and optoelectronic devices 9 percent. 

Barbara A. Van 
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TABLE 13 

HISTORICAL WORLOWIOE AVERAGE SELLING PRICES 
(Oollors) 

1974 through 1983 

S«n)i conductor 

ol Inteqratcd Circuit 

Bipolar Ojgitol (Technology) 
TTL 
DTL 
ECL 
Othar Bipolar Oigi tal 

1974 

0.31 

1.04 

0.65 

1975 

0.30 

1.01 

0.60 

1976 

0.29 

1.01 

0.61 

1977 

0.29 

1.02 

0.66 

1978 

0.30 

1.01 

0.63 

1979 

0.30 

0.97 

0.57 

1980 

0.33 

1.07 

0.70 

1981 

0.32 

1.03 

0.70 

1962 

0.34 

1.01 

0.62 

1983 

0.34 

1.05 

0.65 

CAG 
(74-8 

1 

0 

0 

Bipolar Oigitol (Function) 0.65 0.60 0.61 0.66 0.63 0.57 0.70 0.70 
Bipolar Digital Memory 
Bipolar Digital Logic 

MOS (Technology) 4.06 2.75 2.39 2.06 1.91 1.88 1.78 1.66 
NMOS 4.80 4.43 4.71 4.46 4.46 3.66 3.08 3.06 
PMOS 5.45 4.01 4.18 3.01' 1.92 1.80 1.75 1.70 
CMOS 1.50 0.78 0.73 0.68 0.55 0.61 0.70 0.74 

MOS (Function) 4.06 2.75 2.39 2.06 1.91 1.88 1.78 1.66 
MOS Memory 5.10 4.95 3.22 
MOS Microprocessor 3.96 3.61 3.40 
MOS Logic 0.89 0.85 0.86 

Linear 0.95 0.90 0.85 0.83 0.84 0.78 0.83 0.81 

Total Discrete 0.18 0.16 0.15 0.14 0.13 0.12 0.12 0.11 

Transistor 0.24 0.22 0.19 0.19 0.18 0.17 0.16 0.15 
Small Signal Transistor 0.17 0.15 0.13 0.12 0.11 0.10 0.09 0.09 
Power Tronsistor 0.74 0.68 0.73 0.78 0.73 0.70 0.68 0.56 

Diode 0.10 0.10 0.09 0.08 0.08 0.07 0.07 0.07 
Small Signal Diode 0.06 0.05 0.05 0.04 0.04 0.04 0.04 0.04 
Power Diode 0.16 0.15 0.14 0.14 0.13 0.12 0.11 0.10 
Zener Diode 0.20 0.17 0.15 0.15 0.18 0.11 0.14 0.14 

Thyristor 

Other Discrete 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

0.86 

1.28 

1.02 

0.83 

1.01 

0.86 

0.89 

0.88 

0.67 

0.92 

0.72 

0.45 

0.91 

0.63 

0.47 

0.89 

0.33 

0.51 
0.18 
1.40 
0.79 
0.72 

0.98 

0.26 

0.43 
0.13 
1.45 
0.83 
0.90 

1.09 

0.26 

0.39 
0.12 
1.50 
0.77 
1.07 

0.62 

1.71 
2.91 
1.70 
0.77 

71 
09 
34 

0.80 

0.79 

0.11 

0.14 
0.08 
0.54 

0.07 
0.04 
0.09 
0.13 

0.95 

0.23 

0.37 
0.12 
1.30 
0.70 
1.11 

0.65 0 

0.06 
0.03 
0.09 
0.12 

0.92 0 

0.23 ( 17 

0.36 ( 10 
0.12 
1.37 
0.66 
1.07 

Source: DATAQUE 



TABLE 15 

Total Semiconductor 

Total Integrated Circuit 

Bipolar Digital (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Oigitol 

Bipolor Digital (Function) 
Bipolar Digital Memory 
Bipolar Digi tal Logic 

MOS (Technology) 
hMOS 
PMOS 
CMOS 

MOS (Function) 
MOS Memory 
MOS Microprocessor 
MOS Logic 

Linear 

Total Discrete 

Transistor 
Sffloll Signal Transistor 
Power Tronsistor 

Diode 
SmalI Signal Diode 
Power Diode 
Zener Diode 

Thyri stor 

Other Discrete 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other Optoelectronics 

HISTORICAL WORLDWIDE SEMICONDUCTOR CONSUMPTION 
(Mi I I ions of Uni ts) 
1974 through 1983 

CAG % 
1983 (74-8 1974 1975 1976 1977 1978 1979 1980 1981 1982 

17.718 14.741 20,287 24,241 29,419 36,463 42,059 44,765 43.951 54,533 13. 

2.408 2.109 2.921 3.711 5.196 7.276 9.030 9,532 10.625 13.516 21. 

1.506 1.137 1,418 1,606 2,095 2.965 3.441 3.374 3.911 4.682 13. 

1.506 1.137 1,418 1,606 2.095 2,965 3,441 3,374 3,911 4,682 13. 

217 
15 
128 
74 

217 

685 

15.309 

5.852 
5.141 
711 

9.091 
5,383 
3,013 
695 

270 

97 

191 

12 

4 
4 

7 
4 
2 

304 
30 
152 
122 

304 

668 

,632 

.878 

.253 
625 

.462 

.220 

.653 
588 

217 

75 

262 

518 
80 
157 
281 

518 

985 

17.366 

6,840 
6,100 
740 

10,127 
5.720 
3,600 
807 

271 

128 

430 

783 
161 
204 
419 

783 

1,322 

20,530 

7,466 
6,658 
808 

12,578 
7.725 
3,993 
860 

318 

166 

680 

1,255 
331 
299 
625 

1,255 

1,845 

24.223 

8.619 
7,673 
947 

15,021 
9,050 
5,054 
917 

348 

235 

889 

1,840 
646 
309 
885 

1,840 
328 
144 

1.369 

2.471 

28.014 

9.826 
8.700 
1.126 

17.269 
10.500 
5,442 
1,327 

404 

515 

1.173 
689 
182 
109 

2.745 
1.126 
270 

1.349 

2.745 
457 
247 

2.041 

2,843 

31,363 

11.245 
9.967 
1.278 

19.068 
11.250 
6,618 
1,200 

400 

650 

1,666 
1.138 
201 
125 

2.853 
1.042 
228 

1.584 

2.853 
634 
315 

1.905 

3,305 

33.220 

12.960 
11.389 
1,571 

19.237 
10.800 
7.230 
1.207 

323 

700 

2.012 
1,483 
195 
148 

3.245 
1.337 
194 

1,714 

3.245 
866 
381 

1,999 

3,468 

31,147 

12,285 
10,813 
1.472 

17.782 
9,575 
6,922 
1,285 

324 

757 

2,179 
1,600 
227 
176 

4,366 
1.705 
184 

2,476 

4.366 
1.129 
571 

2.666 

4.468 

38.243 

15.186 
13.400 
1,786 

21,925 
12,900 
7,667 
1,358 

341 

791 

2.774 
2.050 
261 
233 

39. 
69. 
4. 

47. 

39. 

23. 

10. 

11. 
11. 
10. 

10. 
10. 
10. 
7. 

2. 

26. 

34. 

193 201 186 177 230 

Source: OATAQUES 
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COMPANY: ALL COMPANIES 

WORLDWIDE SEMICONDUCTOR REVENUES 
(Mi I I ions of Do!lars) 

Total Semiconductor 

Total Integroted Circuit 

Bipolar Digital (Technology) 
TTL 
DTL 
ECL 
Other Bipolar Digital 
Bipolar Digital SWAG 

Bipolar Digital (Function) 
Bipolar Digital Memory 
Bipolar Digital Logic 
Bipolar Digital SWAG 

MOS (Technology) 
NMOS 
PMOS 
CMOS 
MOS SWAG 

MOS (Function) 
MOS Memory 
MOS Microprocessor 
MOS Log i c 
MOS SWAG 

Li near 

Total Discrete 

Tronsi stor 
SmoII Signal Transistor 
Power Transistor 
Tronsistor SWAG 

Diode 
Smal I 
Power 
Zener 

Signol 
Diode 
Diode 

Diode 

Diode SWAG 

1976 

5,827 

2,941 

865 
682 
71 
76 
36 
0 

865 
0 
33 
832 

1,239 
0 
0 
0 

1,239 
1.239 

0 
0 
0 

1.239 

837 

2.598 

1.333 
793 
540 
0 

911 
286 
504 
121 
0 

1977 

6.924 

3.714 

1.004 
778 
61 
97 
68 
0 

1.004 
3 
81 
920 

1.613 
32 
22 
15 

1.544 
1.613 

6 
3 
60 

1.544 

1.097 

2,897 

1.481 
813 
668 
0 

997 
309 
559 
129 
0 

1978 

8.877 

5.210 

1.277 
1.001 

56 
142 
78 
0 

1.277 
4 
75 

1.198 

2,398 
61 
44 
23 

2,270 
2,398 

10 
6 

112 
2.270 

1,535 

3,230 

1,599 
876 
723 
0 

1,152 
362 
643 
147 
0 

1979 

11,065 

7.049 

1.693 
1.346 

52 
166 
129 
0 

1.693 
326 

1,367 
0 

3,429 
2,248 
512 
669 
0 

3,429 
1,660 
565 

1,204 
0 

1,927 

3,407 

1,658 
870 
788 
0 

1,219 
420 
653 
146 
0 

1980 

14,022 

9.609 

2.393 
2.003 

45 
201 
144 
0 

2,393 
578 

1.815 

• e 

4,885 
3,360 
515 

1,010 
0 

4,885 
2.254 
880 

1.751 
0 

2,331 

3,673 

1.766 
897 
869 
0 

1,346 
450 
728 
168 
0 

1981 

14,380 

9,809 

2.380 
1.959 

43 
238 
140 
0 

2.380 
553 

1.827 
0 

4,752 
3,127 
448 

1,177 
0 

4,752 
2,041 
1,067 
1,644 

0 

2,677 

3.763 

1.905 
1.025 
880 
0 

1,324 
432 
723 
169 
0 

1982 

14,950 

,10.735 

2,446 
>1,98» 

40 
265 
152 
0 

2.446 

5ie 
1,936 

0 

5,549 
3.8il 
373 

1,355 

e 
5,549 
2,664 
1,263 
1.622 

0 

2,740 

3.372 

1.706 
900 
806 
0 

1,185 
383 
635 
167 

( e) 

1983 

^48,945 

14,343 

3,«64 • 

2.593 
40 

,32t 
lie 

< :») 
3,064 
613 

2,451 
0 

7,802 
5.337 
359 

2,106 
0 

7,802 
3,663 

.1,908 
2,232 

0 

3,477 

3.540 

1.798 
.918 
880-

( 0) 

1.240 
387 
690 
163 
0 

Thyristor 241 298 331 360 392 362 308 314 

Other Discrete 
Discrete SWAG 

Total Optoelectronic 
LED Lamps 
LED Displays 
Optical Couplers 
Other Optoelectronics 
Optoelectronic SWAG 

113 
0 

288 
54 
151 
29 
54 
0 

121 
0 

313 
77 
144 
35 
57 
0 

148 
0 

437 
107 
193 
53 
84 
0 

170 
0 

609 
131 
255 
84 
139 
0 

169 
0 

740 
148 
291 
104 
197 
0 

182 
0 

808 
182 
292 
122 
212 
0 

174 
0 

843 
192 
295 
133 
223 
0 

188 
0 

1,062 
• 255 
357 
171 
279 
0 
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