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Appendix A — Market Estimate Worksheets

.

Table A-1
ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
{Dollars in Millions)

1969 1970 1971 1972 1973 1874 1975 1976 1977
TOTAL SEMICONDUCTOR 2476 2575 2470 3047 4373 u49u9 39896 4755 p130
TOPAL I ¢ 668 822 901 1227 1¢31 2286 1898 2362 31%6
BIFOLAR DIGITAL o4 428 4y 536 893 963 780 930 1149
TTY 177 172 226 3auo 638 714 578 678 809
DTL 141 149 118§ 97 120 110 80 72 63
ECL 28 52 &1 57 55 72 72 105 152
OTHER 58 55 4o 4z 70 67 50 75 125
M08 25 100 167 272 550 816 704 343 1378
PMOS 24 97 158 258 452 £33 532 569 677
NMOS ; 0 0 2 y 13 72 83 193 ui7
CMOS 1 3 7 12 55 111 g9 181 293
LINEAR 142 192 188 277 429 507 41y 4By 669
INTERFACE 72 88 76 88 115
CONTROL 140 165 140 156 203
ENTERTAINMENT 155 176 13y 175 250
OTHER 62 78 By 70 101
HYBRID g7 102 104 142 59 0 0 0 0
TOTAL DISCRETE 1764 1711 1522 1725 2287 2472 1936 2185 2653
TEANSISTOR 869 863 795 900 1172 1267 9%3 1123 1328
SMALL SIGNAL 585 569 500 583 725 757 565 609 655
FPOWER 28y 294 295 317 44?510 428 514 673
DIODE 6472 608 502 567 697 738 595 660 818
SMALL SIGNAL 267 229 150 163 183 190 140 150 161
POWER 275 285 279 315 401 427 asy 396 521
ZENER 100 gy 73 8% 113 121 101 134 136
THYRISTOR 119 124 110 123 190 224 186 219 286
OTHER 134 116 11§ 135 228 243 162 183 221
OPTOELECTRONIC 4y 42 47 95 155 191 162 208 281

A

L]

W

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

Table A-2
ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1969 1976 1871 1972 1973 1974 1975 1976 1§77
TOTAL SEMICONDUCTOR 1223 1106 1030 1277 1903 2189 1778 2087 2649
TOTAL I ¢ : 450 b7y 467 609 961 1191 1001 1176 1540
BIPOLAR DIGITAL 296 255 225 266 495 550 450 510 608
TTL
orL
ECL
OTHER
MOS 17 68 88 131 269 416 365 453 549
PMOS
NMOS
CMOS
LINEAR 57 68 75 114 197 225 186 213 2823
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID 80 §3 79 98 0 0 0 0 0
TOTAL DISCRETE 742 603 534 62u 852 87% 669 772 G928
THRANSISTOR 454 Juy 398 471
SMALL SIGNAL 249 178 194 207
POWER 210 166 05 264
DIODE 252 201 228 274
SMALL SIGNAL 57 39 42 47
FOWER 139 118 137 168
ZENER 56 Ll 49 59
THYRISTOR 92 75 B7 115
OTHER 76 B9 58 68
OFPTOELECTRONIC 31 29 29 4y 80 129 108 139 161

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

Table A-3

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)

1969 1970 1971 1972 1973 1974 1975 1876 1977

TOTAL SEMICONDUCTOR 533 763 670 872 1172 1157 931 1127 1472
TOTAL I C . 113 199 244 310 440 435 356 489 696
BIPOLAR DIGITAL 50 80 86 85 100 95 79 102  1u1
PTL
DTL
ECL
OTHER
MOS8 5 25 55 100 177 225 188 279 405
PMOS
NMOS
CMOS
LINEAR %1 65 48 80 104 115 91 110 150
INTERFACE
CONTROL
ENTERT AINMENT
OTRER
HYBRID 17 19 25 un T 0 0 0
TOTAL DISCRETE 418 560 449 526 688 685 542 598 722
PEANSISTOR 336 270 295 346
SMALL SIGNAL 217 166 179 193
POWER . 119 104 116 153
DIODE ' 228 183 202 256
SMALL SIGNAL 63 57 49 52
POWER 148 122 137 184
ZENER 17 14 16 20
THYRISTOR 38 32 40 50
OTHER 83 59 61 70
OPTOELECTRONIC 2 4 7 36 4y 37 33 450 54

Source: DATAQUEST, Inc,
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Copyright © 17 October 1975 by DATAQUEST a3



N

Appendix A — Market Estimate Worksheets

ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION

TOTAL SEMICONDUCTOHR

TOTAL I C

BIPOLAR DIGITAL
L

D

EC

OTHNG

M08

FROS
NMY S
CMAS

LINEAR

TOTAL DISCRETE
TRANSISTOR

SMAXL SIGNAL
POWE

DIODE

SMAML SIGNAL
PONEER

ENER
THYRISTOR
OTHER

OFPTOELECTRONIC

Table A=t€—

(Dollars in Millions)

1970 1871 1972 1974

1974 1875 1876 1877

671 716 808 423

139 205 28 479

77 122 70 263

1398 1126 1342 1740
590 LBS 621 Bug

2758 229 285 355

163 138 195 297

148 118 141 197

0 0 0 0
788 624 697 852

Loy 322 363 427

T H—0 128 156 208

228 183 196 244
Bl 4B 4s ol

Spom —iow—TTT T

Pl

175———303a 105 1u='~_.-=-{'
BS— 38 42 uo g
B2 70 g1 107
74 49 57 Th
20 17 24 39
———

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

TOoTAL SEMICONDUCTOR

Tor4r I C

BIPOLAR DIGITAL

rTL
orL
ECL
CTHER

Mos
EMGS
wMOS
CMOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

HYBRID
TOTAL DISCRETE
TRANSISTOR
SMALL SIGNAL
POWER
DIODE
SMALL SIGNAL
POWER
2ENER
THYRISTOR

CTHER

Table A-3
ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1969 1970 1971 1972 1973 1874 1975 1976 1977
25 35 55 90 145 185 161 198 269
5 10 15 2% 51 70 56 76 111
3 6 9 14 35 39 24 33 45
0 ] 1 3 & 12 13 18 27
2 i 5 8 10 19 19 25 3s
0 0 0 0 ] 0 o 0 0
20 25 40 63 90 120 101 118 151
68 57 665 8Y
as 27 29 33
33 ao 37 51
30 28 34 4y
10 8 10 12
17 15 17 24
3 [ 7 g
12 g 11 14
10 7 7 9
0 0 0 2 u 5 4 5 7

QCFTOELECTRONIC

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

) Table A-6
ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS
(Dolars in Millions)
1969 1870 1971 1972 1973 1974 1§75 1976 1977
TOTAL SEMICORDUCTOR 2476 2575 2470 3047 4373 4949 3996 u75S 6130
TOTAL I ©C BES 822 9¢g1 1227 1931 2286 1898 2362 3186
HBIFPOLARE DIGITAL K04 428 Ly? 536 893 463 778G 930 1149
rTL 177 172 2286 ayo 638 714 578 678 808
OrL 141 149 115 97 120 110 80 72 63
ECL 28 52 61 57 65 72 72 105 152
OTHER 58 55 40 42 70 67 50 75 125
MOS 25 100 167 272 550 816 704 43 1378
FMOS 24 g7 158 256 yg2 633 532 569 877
NMOS 0 ] 2 4 13 72 83 i1e3 417
CMOS 1 3 7 12 55 111 B9 181 243
LINEAR 142 182 188 277 429 507 41y ugy £66%
INTERFACE 72 88 76 a8 115
CONTEROL 140 i65 140 156 203
ENTERTAINMENT 155 176 134 175 250
OTHER 62 78 6h 70 101
HYEBRID 97 142 104 14?2 59 ¢ 0 4] 0
TOrAL DISCRETE 1764 1711 1522 1725 2287 2472 13836 2185 2853
TEANSISTOR 669 863 795 900 1172 1267 993 1123 132¢
SMALL SIGNAL 585 569 500 583 725 757 565 6049 655
FOWER 284 294 295 317 Ly 510 428 514 73
LIODE Buz 608 502 567 697 738 5485 660 g18
SMALL SIGNAL 207 229 150 163 183 180 140 150 161
POWER 275 285 275 315 Go1 427 KLY 396 521
ZENER 100 Sy 73 8% 113 121 101 114 136
THYRISTOR 119 124 110 123 190 224 186 214 286
COTHER 134 116 118 135 228 2u3 i62 183 221
OFTOELECTRONIC 4Ly 432 47 45 1585 181 162 208 281

Source: DATAQUEST, Inc.

SIS
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Appendix A — Market Estimate Worksheets

Table A-7 : )
ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)
1969 1970 1971 1872 1873 41874 1875 1976 1¢77
TOTAL SEMICONDUCTOR 1327 1211 1157 1486 2080 22382
TOTAL I ¢ T 498 524 534 738 1123 1368
BIPOLAR DIGITAL 326 287 263 342 546 568
L 142 115 134 222 403 L3z
DTL 114 100 69 63 61 4y
ECL 23 35 39 s 48 56
OTHER 47 37 21 19 34 31
MOS 21 75 101 165 352 562
FMOS 20 72 93 152 282 402
NMOS 0 0 2 y 12 66 -
CMOS 1 3 [ g 48 94
LINEAR 71 79 91 133 225 238
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID 80 83 79 98 0 0
TOTAL DISCKETE 792 653 587 . 678 852 873
THANSISTOR 363 290 303 358 445 453
SMALL SIGNAL 233 175 178 208 215 213
POWER 130 115 125 150 230 240
DIODE 307 256 18Y 210 241 232
SMALL SIGNAL 143 104 51 47 43 34
FPOWER 108 101 102 119 144 155
CENEFR 56 51 13 4y 54 43
PHYRISTOK 63 &0 5y &4 g% 102
OTHEER 5% y7 41 46 71 86
OPTOELECTRONIC 37 3y 36 70 105 141
Source: DATAQUEST, Inc.
s15 * Copytight © 17 Ociober 1975 by DATAQUEST A-T




Appendix A — Market Estimate Worksheets

Table A-8
ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
{Dollars in Millions! )
1969 1970 1971 1872 1973 1874 1675 1976 1977
TOTAL SEMICONDUCTOR 506 777 671 823 1151 1115
TOTAL I C - 87 178 174 241 376 359
BIPOLAR DIGITAL 37 81 63 50 83 g5
PTL
DTL
ECL
OPHER
MOS 3 20 51 82 143 1k
PMOS 3 20 50 80 138 130
¥MOS 0 0 o 0 1 4
CMOS 0 0 1 2 4 10
LINEAR 30 58 35 65 91 120 .
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBEID 17 19 25 yh 59 0
TOTAL DISCRETE 419 596 492  S6S 74O  72b
TRANSISTOR 244 353 287 329 42% L1
SMALL SIGNAL 162 239 182 228 309 289
POWEF 82 118 105 100 120 125
DIODE 138 194 167 196 243 241
SMALL SIGNAL 53 70 48 62 75 67
POWER 76 109 107 119 148 149
ZENER 10 15 12 15 20 25
THYRISTOR 23 as 26 25 43 45
OTHER 13 14 12 15 25 2y
OPTOELECTRONIC 0 3 5 17 35 32
Source: DATAQUEST, Inc. .

SIS Copyright @ 17 October 1975 by DATAQUEST a-8
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Appendix A — Market Estimate Worksheets

TOTAL SEMICONDUCTOR
roraL I ¢

BIPOLAR DIGITAL
TTL

oL

ECL

OTHER

MOS
PMOS
NMOS
cMOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTEER

HYBRID
TorAL DISCRETE

PEANSISTOR
SMALL SIGNAL
POWER

DIODE

SMALL SIGNAL
POWER

ZENER
THYRISTOR
OTHER

OPTOELECTRONIC

Table A-9

(Dollars in Millions)

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS

1969 1970 1971 1872 1973 1974 1875 1976 1877

£33 575 625 710 1093 1344
83 120 191 2u3 423 511
41 60 11y 139 2586 270
1 5 15 25 55 110
1 5 15 24 52 101
0 0 0 0 o 2
0 0 0 1 3 7
41 55 62 79 112 131
0 0 0 o 0 0
543 450 4?28 453  &55 815
256 212 185 198 267 355
184 147 130 131 170 210
72 65 65 67 97 145
192 154 141 153 204 250
67 51 46 46 56 74
91 75 70 77 109 123
3y 28 25 30 39 53

33 29 30 34 52 77 *
62 55 62 T8 132 133
? 5 6 8 15 18

Source: DATAQUEST, Inc.
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A9



Appendix A — Market Estimate Worksheets

Table A-10
ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)
1969 1970 1971 1672 1973 1974 1875 1976 1977
TOTAL SEMICONDUCTOR 10 12 17 28 49 108
TOTAL I € N 0 0 2 5 9 48
BIFGLAR DIGITAL
TTL
orL
ECL
OTHER
MO8 0 0} 0 0 0 0
FMOS 0 (] 0 0 ] o}
NMos 0 1] o} O 0 0
CM0OS 0 0 o] 0 0 0
’ LINEAR 0 0 0 o 1 18
s INTERFACE
CONTROL
ENTERTAINMERT
OTHEFR
HYBRID ¢ 0 0 c 0 0
TOTAL DISCRETE 10 i2 15 23 40 &0
TRANSISTOR 6 8 10 15 31 45
SMALL SIGNAL & 8 10 1s 31 45
FOWEER 4] 0 o 0 0 4]
LICDE y 4 5 8 9 1%
SMALL SIGNAL y L 5 2} 9 15
POWEE 0 ¢ 4] 0 0 0
ZENER 0 g o o] 0 ¢
THYRISTOR 0 0] 0 0 0 0
OTHEFR 0 g 0 0 0 C
QFTOELECTRONIC ] ] 0 0 0 Q
i~ Source: DPATAQUEST, Inc.
.\\_
sIs Copyright & 17 Ociober 1975 by DATAQUEST 410
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Table A-1
ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1972 1973 1974 1975 1976 1977 1978 1979 1980
TOTAL SEMICONDUCTOR 3093 4ug0d 5093 413C¢ L4956 6542 7682 6948 83ih
TorAL I C 1231 1949 2374 1950 2418 3312 4009 3516 4359
BIPOLAR DIGITAL 540 aesg 972 707 828 1106 1235 1028 1231
TTL 3un 645 7258 520 59 818 892 705 839
DriL a7 117 108 83 8y g1 76 65 58
ECL 57 B4 72 53 73 98 118 108 132
OTHER 42 62 67 51 73 109 151 150 208
MOS 272 573 877 B33 1074 1504 1910 1719 2167
PMOS 256 505 694 605 668 696 1019 878 894
NMOS u i3 72 133 240 521 665 645 9286
CMOS 12 55 111 95 136 187 2286 196 247
LINEAR 277 429 525 410 516 702 864 769 9861
INTERFPACE 47 72 91 74 5k 132 161 139 164
CONTROL 90 140 171 138 192 258 334 KD k09
ENTERTAINMERT 100 155 182 134 162 212 2u8 222 260
OTHER 40 62 81 64 78 103 121 107 128
RHYBRID 142 59 ¢ i) 0 1) 4] 0 o
TOTAL DISCRETE 1765 2376 2534 1992 2305 2911 3289 3098 A560
TRANSISTOR 900 1210 127% 1033 1187 1508 1689 1565 1814
SMALL SIGNAL 583 7hi 769 565 640 787 qu7 765 870
POWER 317 466 510 ug8 547 721 au2 800 gLy
DIODE 567 Tuz 788 624 730 910 1036 1009 1139
SMALL SIGNAL 163 213 230 168 108 233 261 230 257
POWER 3is 416 27 3ss W28 537 620 645 727
ZENER 8% 113 131 101 114 1490 158 134 155
THYRISTOR 123 195 224 169 197 252 2492 277 - 324
OTHER 175 229 243 166 191 281 272 247 2g3
OFPPOELECTRONIC 97 155 185 188 233 319 Jau 334 398
Source: DATAQUEST, Inc,

SIS Copyright @ 23 July 1976 by DATAQUEST A-l
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TOTAL I ¢

BIPOLAR DIGITA
TTL ’ :
pTrL
ECL
OTHER

M08
FMos
NMOS
MOS8

LINEAR
INTERFACE
CONTROL
ENTERTAINMERT
OTHER

HYBRID
TOTAL DISCRETE
PRANSISTOR
SMALL SIGNAL
POWER
DIODE
SMALL SIGNAL
POWNER
ZENER
THYRISTOR
OTHER

OPTOELECTRONIC

TOTAL SEMICONDUCTOR

Table A-3
ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1972 1973 1974 1975 1976 1977 1978 1879 1980
872 1178 1227 977 1185 1515 1775 1607 1936
0310 438 487 411 494 685  But 752 951
86 100 131 120 137 188 221 192 237
100 177 2u1 201 247  3u8 438 397 508
80 100 115 90 110 149 182 163 206
4y 59 0 0 0 o 0 0 0
526 698 703 s3s 62t 775 867 798 917
346 280 323 404 447 uOu 473
227 159 188 221 234 206 237
119 121 139 183 213 198 238
2386 175 207 255 286 270 302
70 53 61 T4 81 71 L8]
140 108 126 157 179 178 197
26 18 20 24 26 23 25
38 32 37 4§ 57 53 63
83 47 Sk 68 77 69 79
36 By 37 32 40 55 67 59 68

Source: DATAQUEST, Inc,

SIS

Copyright © 23 July 1976 by DATAQUEST A3



Appendix A — Market Estimate Worksheets

Table A-4
ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION
{Dollars in Millions)
1972 1973 1874 1875 1976 1977 1978 1979 19880
POTAL SEMICONDUCTOR 842 1215 1401 $13S 1323 1741 2023 1854 2217
TOTAL I ¢ . 287 kg2 544 w57 547 761 918 824 1037
BIPOLAR DIGITAL 174 2863 229 189 218 291 320 268 324
TrL
DrL
ECL
OTHER
MOS KY:! 101 168 158 197 285 372 353 usg
FMOS u
NMOS
CMOS
LINEAR 75 118 147 110 135 i85 226 203 25%
INTERFACE
CORTROL
ENTERTAINMENT
OTHER
HYBRID o 4] o) 0 0 0 o 0 0
rorAL DISCRETE 542 716 B3y 653 T4y 935 1050 981 1121
TRANSISTOR 432 sy 3gs 489 547 504 581
SMALL SIGNAL 281 210 233 286 309 278 317
POWER 151 134 155 203 238 228 264
DIODE 23y 180 219 273 305 294 332
SMALL SIGNAL 64 46 51 64 70 63 69
POWER 121 106 127 159 17¢ 183 207
ZENER 49 3g b1 50 56 LE:| 56
THYRISTOR 93 68 79 99 115 107 122
OTHER 75 51 58 Tu 83 76 66
OPTOELECTRONIC 13 17 23 25 3z 45 55 ©9 59

Source: DATAQUEST, Inc.

SIS

Copyright © 23 July 1976 by DATAQUEST
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Appendix A — Market Estimate Worksheets

Table A-5
ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1972 1973 1974 1875 1976 1977 1978 1979 1980
TOTAL SEMICONDUCTOR a0 155 234 232 306 42y 541 5472 654
FOTAL I C .25 51 82 0 129 186 254 243 302
BIPOLAR DIGITAL 14 35 42 30 as 46 5% 5% 66
TTL
DTL
ECL
OTHER
MOS . 8 3 22 4y 69 103 1u8 141 175
PMOS
NMOS
cMOS
LINEAR 8 10 i8 16 24 37 51 47 61
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID 0 ] 0 0 1] 0 0 0 0
TOPAL DISCRETE 63 A H 138 117 142 188 227 24y 287
TRANSISTOR 79 62 76 102 117 120 137
SMALL SIGRAL 40 27 33 b5 51 513 S6
PONER 38 35 43 87 66 67 81
DIODE 37 36 u3 57 78 91 106
SMALL SIGNAL 20 16 16 21 29 25 28
POWER 1k 18 21 29 41 59 69
ZENER 3 2 5 7 8 T 9
THYRISTOR 12 9 10 13 1y i6 23
OTHER 10 10 13 16 18 17 21
OPTOELECTRONIC 33 b 14 25 35 50 60 55 65
Source: DATAQUEST, Inc,

818

Copyright © 23 July 1976 by DATAQUEST A-S



Appendix A — Market Estimate Worksheets

Table A-6

ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)

1969 1970 1671 1972 -1973 1974 1975

TOTAL SEMICONDUCTOR 2476 2596 24%4 3093 4480 5093 4130

ToTAL I C 668 823 904 1231 19b9 2374 1950
BIFPOLAR DIGITAL B0 429 4ys 540 ges 972 707
rrL 177 173 229 3uy 6§45 725 520
DTL 141 149 11§ 97 117 108 82
ECL 28 52 61 57 €4 72 53
OTHER 58 55 40 42 62 67 51
MOS5 ) 25 100 187 272 573 877 833
PMOS 24 97 158 2586 505 694 605
NMOS 0 G 2 4 13 72 1313
CMOS 1 3 7 12 55 111 9%
LINEAR 142 192 188 217 429 525 410
INTERFACE 72 91 T4
CONTROL 140 171 138
ENTERTAINMENT 156 182 134
OTHER §2 a1 64
HYBRID 97 102 104 1472 ¢ 0 0
TQTAL PISCRETE 1764 1731 1542 1765 2376 2534 1997
TRANSISTOR 869 863 795 900 121¢ 1279 1033
SMALL SIGNAL 85 56¢ 500 583 744 789 §65
POWER 284 294 295 317 466 510 ugg
PIODE 642 608 502 567 742 788 624
SMALL SIGNAL 267 229 150 163 213 230 i68
POWER 275 285 279 315 416 k27 358
ZENEER 10¢ 9y 73 89 113 131 101
THYRISTOR 119 124 110 123 195 224 1689
OTHER 134 136 135 178 229 243 166
OPTOELECTRONIC Ly 42 4B 97 155 185 188

Source: DATAQUEST, Inc.

SIS

Copyright © 23 July 1976 by DATAQUEST A6
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Table A-7

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)

1969 1970 1971 1972 1973 1974 1975

TOTAL SEMICONDUCTOR 1327 1211 $£157 1486 2185 2574 2096

TOTAL T C . 498  S24 535 738 1193 1471 1195
BIPOLAR DIGITAL 326 287 263 342 656 594 430
71 142 116 135 224 428 469 331
DTL 114 100 63 62 61 4 43
ECL 23 34 38 35 41 45 31
OTHER 47 37 21 19 26 31 26
M0S5 2t 75 101 165 392 592  §33
PMOS . 20 72 93 152 332 432 348
¥MOS 0 0 2 4 12 66 108
CMOS 1 3 6 9 48 98 77
LINEAR 71 79 91 133 245 285 232
INTERPACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID 80 83 79 98 0 0 0
POTAL DISCRETE 792 653 587 678 882 967 775
TRANSISTOR 363 290 303 358 440 468 376
SMALL SIGNAL 233 175 178 208 230 243 179
POWER 136 11§ 125 150 210 225 197
DIODE 307 256 189 210 276 311 256
SMALL SIGNAL 143 104 51 47 83 76 63
POWER 108 101 102 119 158 172 141
ZENER 56 51 36 4y 54 63 52
THYRISTOR ) 63 60 Sy 68 95 102 75
OTHER 59 47 w1 46 71 86 68
0PTOELECTRONIC 37 34 36 70 110 136 126

Source: DATAQUEST, Inc,

SIS

4

Copyright ©@ 23 July 1976 by DATAQUEST a7



-m

Appendix A — Market Estimate Worksheets

Table A-8
ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
(Dolars in Millions! )

1969 1970 1971 1972 1973 197y 197S
POTAL SEMICONDUCTOR 506 777 671 8423 1150 13108 =11R0)
TOTAL I C - 87 178 174 21 a7y 366 357
BIPOLAR DIGITAL 37 g1 63 50 82 105 80

rTL

DL

ECL

OTHER
MOS 3 20 51 82 142 156 187
PMOS 3 20 50 80 137 142 155
¥M08 0 0 0 0 1 Y 19
cCMOS 0 0 1 2 4 10 13
LINEAR 30 58 3s €5 91 105 a0
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

HYBRID 17 19 25 4y 59 0 0
TOTAL DISCRETE 419 596 492 565 T4 g 721 522
TRANSISTOR 24k asa 287 329 43sg 411 311
SMALL SIGNAL 162 239 182 278 318 2886 196
POWER az 11y 105 100 120 125 i15§
DICDE 139 194 167 196 243 281 171
SMALL SIGNAL 83 70 48 62 75 67 Ho
POWER 76 109 107 119 14§ 148 113
ZENER 10 15 12 15 20 25 18
THRYRISTOR 23 35 26 25 43 L5 30
OTHER 13 14 12 15 25 24 10
GPTPOELECTRONIC 0 3 5 17 27 21 25
Source: DATAQUEST, Inc.

SIS

Copyright @ 23 July 1976 by DATAQUEST A-S
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Table A-9
ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS
{Dollars in Millions)
1969 1970 1971 1972 1973 1974 1975
TOTAL SEMICONDUCTOR 633 596 649 7S6 1084 1295 1020
POTAL I C 83 121 194 247 373 486  as3
BIPOLAR DIGITAL 1 61 117 143 242 243 173
7L
DTL
ECL
OTHER
MOS 1 5 15 28 39 126 108
PMOS 1 5 15 oy 36 117 97
NMOS 0 0 0 0 0 2 6
CMOS 0 0 0 1 3 7 5
LINEAR ¥1 55 62 79 92 117 72
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID 0 0 0 0 0 0 0
POTAL DISCRETE 543 470 44g 499 695 786  Bu2
TRANSISTOR 956 212 195 .198 291 355 306
SMALL SIGNAL 184 147 130 131 1S5 185 15D
POWER 72 65 65 67 136 160 156
DIODE 192 154 141 163 21t 221 184
SMALL SIGNAL 67 51 b6 46 66 72 52
POWER 91 75 70 77 109 106 101
2ENER ay 28 25 30 39 43 31
THYRISTOR 33 29 30 3y 57 77 64
OTHER 62 75 g2 114 133 133 88
OPTOELECTRONIC 7 5 7 10 16 23 28

Source: DATAQUEST, Inc.

Si8

Copyright © 23 July 1976 by DATAQUEST
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Table A-10

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS

(Dollars in Millions)

1969 1970 1971 1972

1973 1974 1978

TOTAL SEMICONDUCTCOR 10 12 17 28 61 116 110
TOTAL I C 0 0 2 5 9 51 §5
BIPOLAR DIGITAL Q 0 2 5 8 30 24 4
TTL 0 0
DpTL 0 0
ECL 0 0
OTHER 0 0
MOS 0 0 0 0 0 3 s 7
PMOS 0 0 0 0 0 3 5
NMOS 0 0 0 0 0 0 0
cMOS 0 0 0 0 0 g 0
LINEAR 0 0 0 ¢ 1 18 16 V4
INPERFACE 0 0 0 G
CONTROL 0 Y 0 0
ENTERTAINMENT 0 0 0 0
OTHER 0 ¢ 0 0
HYBRID 0 0 0 0 0 0 0
TOTAL DISCRETE 10 12 15 23 50 60 53
PRANSISTOR 6 8 10 15 u1 45 40
SMALL SIGNAL [ g 10 15 41 48 40
POWER 0 0 0 0 0 0 0
DIODE y 4 5 | 9 15 13
SMALL SIGNAL y 4 S 8 9 15 13
POWEKR 0 q 0 0 0 0 0
ZENER 0 0 G 0 0 0 0
THYRISTOR 0 0 0 0 D 0 0
OTHER 0 0 0 0 0 0 0
QPTOELECTRONIC 0 0 0 0 2 5 12
Source: DATAQUEST, inc.
SIS Copyright © 23 July 1976 by DATAQUEST A-10
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Table A-11

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
{Units in Millions)

Source: DATAQUEST, Inc,

‘.ﬁ
1969 1970 1971 1972 1973 1974 1975 1978 1977 wio
TOTAL SEMICONDUCTOR 6695 7018 7641 10235 15683 17114 14270 16878 18729
TOPAL I € 491 619 805 1208 2179 2350 2055 2604 3688 ASTH
BIPOLAR DIGITAL 269 361 511 761 1306 1568 1285 1592 2308 2334
FTL 92 126 290 491 877 1229 1020 1272 1948 .
DTL 118.5 167.4  164.3 198,0 2u3.8 220.4  152.7 152.7  135.0 k-
ECL 9.7 19.7 23.0 23.4 34.4 59.0 54.1 89.0  136.1 [#“uM
OTHER ug,? 4g. 2 L. 2 3.3 53.0 54.9 52.0 91.2 139.7 wh.a
MOS 2.8 13.9 22.5 54.9 126,  218.0  303.4 408.2 $57.5 == &OF
PMOS 2.7 13.6 21.3 k1.2 BS.4  128.5  151.6  186.2  206.5 AEM§
¥MOS .20 .70 §.30  14.49 29,35  53.10 83,86 ‘_f 263
CMOS .1 .3 1.0 3.0 36.7 75.0 121.8 188.9 257.1 '3'13'
LINEAR 67.0  109.1 132.4  263.8 451,86 S64.5 LE5.9 B07.1  B25.9 LTR
INTERFACE 50.3 68.9 62.2 7.1 120.0 T4
CONTROL 130.8 176.3 153.3  220.7  303.6 i34
ENTERTAINMENT 206.7 256.3 197.1  241.8  316.4 | e\
OTHER 63.3 85.3 71.9 89.7 119.8 ri-%
HYBRID 151.6 136.0 138.7 218.5  285.0 .
TOT4L DISCRETE 6195 6306 6817 8893 13379 18591 12009 14009 14671 4 FE4E
TRANSISTOR 2318 2295 2375 3267 4702 5204 B455 5413 5766 = 23b
SMALL SIGRAL 2089 2032 2083 2915 4133 H524 3767 5571 s621 T A%
POWER 229 262 292 as2 568 £80 688 gu2 11u T 444 naAd
DIODE 3783 3682 4282 5381 8206 6917 7161 8087 1221 3
SMALL SIGNAL 2670 2862 3000 3260 5325 5750 5200 4700 T
POWER 917 319 1073 1750 2447 2512 2367 ms@_—\;ﬂoo
ZENER 1¢6.4  200.0 208.6 370.8 513.6 655.0 5%94:1 712.5% 9y
THYRISTOR 77.3 92.5 4.0 128.1  221.6  276.5  234.7  298.5 u00,0 \"n,‘i
OTHER 16.2 17.0 65.9  116.7  169.6  194.4 158.1 209.9 283.5 N&ERA
OPPOELECTRONIC 10.0 12.0 19.4 74.6  126.0 172.9  206.6 261.8  370.9 376.3
-7
Louspen 989
] Q 12-1
YA

L} - ‘n

SIS Copyrigh.t © 10 September 1976 by DATAQUEST
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Appendix A—Market Estimate Worksheets

‘Table A-2
ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1972 1973 1974 1975 1876 1977 1978 1979 1980 1981
TOTAL SEMICONDUCTOR 1285 1964 2270 1818 2362 3017 3473 3071 3759 4411
¥ s
TOTAL I C S8 1260 1018 1414 1865 2161 1850 2339 2726
BIFOLAR DIGITAL 264 510 573 362 Las 631 702 564 674 802
TP
DTL
ECL
OTHER
MOS 135 278 qy2 43z 650 872 1020 894 1186 1403
PMOS
NMOS
CMOS
LINEAR 190 201 245 224 276 362 439 392 479 521
INTERFACE
CONTROL
ENTERTAINMENT
OFHER
HYBRID 0 0 O 0 0 0 0 ¢} 0 0
TOTAL DISCRETE 634 872 8gg 672 797 978 1110 1032 13199 142¢
TRANSISTOR 431 347 407 513 578 537 623 736
SMALL SIGNAL 230 169 197 235 253 228 260 305
POWER 201 178 210 278 325 309 363 43
DIODE 301 223 270 323 367 341 349 478
SMALL SIGNAL S6 53 &7 T4 81 71 a0 96
POWER 152 127 156 192 221 214 254 3oy
ZENER 53 43 ut 59 65 56 65 78
THYRISTOR 81 60 80 az 106 101 116 139
OTHER - 75 42 g 48 59 53 61 73
OPTOELECTRONIC &2 103 122 i28 151 174 202 189 221 259
LED LAMPS 8 i1 12 13 18 19 24 21 23 28
LED DISPLAYS 38 72 gu 86 oy 109 123 117 138 165
COUFPLERS 5 10 13 i3 i7 22 28 26 30 3y
OTHER 11 10 13 186 22 24 27 25 29 32
Source: DATAQUEST, Inc.

A2 B Copyright € | April 1977 by DATAQUEST s



Appendix A—Market Estimate Worksheets

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION

TOTAL SEMICONDUCTOR
TOTAL I C

BIPOLAR DIGITAL
TTL

DTL

ECL

OTHER

MOS
EMOS
NMOS
CMOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

HYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

pIoDE
SMALL SIGNAL
POWER
ZENER

THYRISTOR
OTHER

QFPTCOELECTRONIC
LED LAMFS
LED DISPLAYS
COUPLERS
OTHER

Table A-3

{Dollars in Millions)

Source: DATAQUEST, Inc.

1972 1873 1974 1875 1876 1977 1978 1979 1980 1981
856 1158 1276 1001 1587 1899 2187 19680 2331 2559
305 432 535 4u7 72% 918 1077 951 1185 1396

B6 100 131 180 158 208 243 217 267 314
100 177 241 201 291 380 486  4u7 586 675
119 155 163 146 280 321 348 287 352  4Q7

0 0 0 0 ) 0 0 0 0 0
526 698 708 517 789 908 1027 930 1056 1083
412 308 Lu6 493 541 487 550 611

293 187 295 310 328 283 314 ckt:)

119 121 151 183 213 188 236 273

241 166 271 315 357 328  36% 294

. 70 88 97 108 97 06 0

121 78 158 189 216 202 228 254

26 18 25 29 33 29 34 Lt

38 29 51 B4 B8 79 95 110

17 14 a1 36 41 36 42 48

25 28 33 37 59 12 83 79 30 100
Z i ) 5 & B 10 g 10 12
g 13 15 16 18 23 28 27 3z 37
1 2 3 3 b 5 6 & 9 10
13 g 11 13 31 36 39 37 39 41

Wl

Copyright © | April 1977 by DATAQUEST
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Appendix A—Market Estimate Worksheets

TOTAL SEMICONDUCTOR

TOTAL I ¢

BIFPOLAR DIGITAL
TTL

bTL

ECL

OTHER

MOS
PMOS
NMOS
CMOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHEK

HYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
FOWER

DIODE

SMALL SIGNAL
FOWER

ZENER

THYRISTOR
OTHER

OFTOELECTRONIC
LED LAMPS
LED LISPLAYS
COUFLERS
OTHER

Table A-6

ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)

1971 1872 1973 1974 1975 1976

1969 1970
2476 2628
668 827
402 423
175 175
141 149
28 53
58 Le
30 100
29 97

¢ 0

1 3
236 304
o 0
1764 1749
8¢9 878
585 574
284 304
692 665
287 255
305 316
100 g
119 123
B4 83
L4 50

=

13

1

30

2540 3148 4516 5373 43ue 5762
913 1245 1986 2495 2097 2936

4s5 538 968 975 672 903
233 348 648 719 496 719
116 g8 118 101 81 71
62 58 65 73 58 76
ul 33 77 g2 40 37

162 276 562 B73 835 1228
153 260 4% 690 607 649
2 4 i3 72 133 anm
7 12 55 111 95 202

296 431 516 647 590 805
u7 72 91 T4 8%
190 200 251 240 322
100 152 182 162 251
=l 92 123 114 143

1574 1796 2465 2681 2034 25u6
828 938 1307 1388 1068 1318
518 597 812 855 626 779
310 341 495 £33  uy2 53%
558  Bh42 846 941 707 888
176 206 277 322 211 272
309 347 456 481 396 499

73 8% 113 138 100 117
116 123 195 23 180 221
78 93 117 121 7% 109
53 g7 185 197 217 280
21 55 102 120 125 14l

2 7 15 21 22 30
24 30 26 33 41 639

Source: DATAQUEST, Inc.

3
B3

A-0

Copyright & | April 1977 by DATAQUEST



Appendix A—Market Estimate Worksheets

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS
(Doilars in Millions)

TOTAL SEMICONDUCTOR

TOTAL I ¢

BIPOLAR DIGITAL
TrL

DTL

ECL

OTHER

MOS
ENOS
hMOS
CMOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

HYBRID
TOTAL DISCEETE

TRANSISTOR
SMALL SIGNAL
POWER

DIODE
SMALL SIGNAL
POWER
ZENER

THYRISTOR
OTHER

OFTOELECTRONIC
LED LAMPS
LED DISFLAYS
COUPLERS
OTHEN

Table A-7

1974 1875 1976

1969 1970 1971 1972 1973
1327 1210 1161 1498 2209 2626 2132 2%&3
(W & w32 4 A6
438 524 51? 749 1192, 1495 1221, 1637 i R
Pl R A Y R L
326 287 263 342 556 594 400 519
142 1186 135 224 L28 LB9 308 428
114 100 69 63 51 43 b3 41
23 3y 38 36 41 45 33 39
47 37 21 19 26 31 16 10
21 75 101 169 383 592 538 798
20 72 93 156 323 43z 353 332
0 0] 2 4 12 66 108 304
1 3 [ g 48 = 77 162
151 162 173 238 253 309 283 320
0 0 0 0 0 Y ¢ 0
792 6553 587 678 896, 987 759 895
Wh P T Tp ()
363 260 303 358 Ly0 L8 376 425
233 175 178 208 230 243 179 214
130 115 125 150 210 225 197 211
307 256 189 210 286 s 256 303
143 104 51 u7 73 96 63 81
108 101 102 iis 159 172 il 167
56 51 3& Ly 54 63 52 55
63 80 54 B 95 102 75 ic1
59 47 41 46 75 86 52 66
37 33 37 71 121 iy i52 - 181
5 5 9 13 13 15 22
11 i8 46 83 98 98 107
1 2 5 i1 15 i4 20
16 12 11 14 18 25 3z
ni ol
e w!l ¢ atl W@
Gbﬁl Source: DATAQUEST, Inc,

Copyright & | April 1977 by DATAQUEST
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Appendix A—Market Estimate Worksheets

Table A-1
ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
!
— f‘/ \ - }
1973 1974 /1875 1976 1977 1978 1978 1980 1981 1982
TOTAL SEMICONDUCTOR -461% 5369 364 5807 6526 7571 8455 9663 11153 12709 7 |
TOTAL I C 1986 2495 2116 2950 3536 4415 5100 6041 7212 Bu37
BIFGLAR DIGITAL 908 975 681 907 1047 1276 1438 1693 2009 2295
TTL 648 719 499 713 840 1008 1091 1266 1486 1672
oTL 118 101 81 71 S5 S3 w3 33 25 19
ECL BS 73 S5 76 94 128 158 194 2ué 297 -
OTHER 77T 82 4§ 47 S8 87 146 200 254 307,
¥OS 562 873 835 1242 1516 1976 2332 2827 3458 43147
PMOS 494 690 607 656 550 519 435 378 316 206!
RMOS 13 72 133 382 692 1102 1478 1900 2u61 3088
cMOS . 55 111 95 204 274 351 418 543 681  BS3 [
LINEAR . 816 647 600 BO1 973 1163 1338 1521 1745 1885
. INTERFACE 72 91 75 89 75 81 87 8% 83 99
CONTROL 200 251 248 320 390/ 467 547 g4y  7u7 859
ENTERTAINMENT 152 182 165 249 336 ®0S 477 564 654 764
OTHER 92 123 117 143 1?2! 207 219 224 251 273
HYBRID ’
TOTAL DISCRETE 2465 2679 2023 2570 2702 2825 2987 3207 3460 3730 G~°ﬁl
TRANSISTOR 1398 1060 1326 1365 1387 1451 1540 1641 1739
SMALL SIGNAL 866 636 797 771 744 754 777 811 840
FOWER 522 424 529 504 643 697 763 B30 B899
DIODE 937 707 691 940 1008 1068 1161 1254 1354
SMALL SIGNAL 323 210 270 281 278 285 302 312 323
PONER 478 397 500 532 595 633 700 769 Bu6
ZENER 138 100 121 127 135 14 159 173 185
THYRISTOR 231 180 240 279 298 326 353 393 su2 |:
OTBER 123 76 113 118 132 142 153 172 195
OPTOELECTRONIC 163 185 225 287 288 331 368 415 481 542
LED LAMPS 22 23 32 54 62 6% 76 81  9C 100
LED DISPLAYS 102 120 128 150 137 149 158 175 201 220
COUPLERS 15 21 22 29 32 46 56 68 81 94
OTBER 24 31 &3 5% 5§77 67T 78 91 109 128
Y™ pas ik
‘7,“ A0 Sowrce: DATAQUEST, Inc.

SIS Copyright © 30 December 1978 by DATAQUEST a-1



Appendix A—Market Estimate Worksheets

1979

36870
2582

779

1307

496

943

450
210
2ug

324
72
187
65

12%
by

145
22
€2
26
35

1980
4156
2998

a9

1530

570

996
474
216
254
3u3

200
69

132

%7

1981
4779
3528

1029

1845

651

1064

50n
227
277

386
75
218
73

143
51

190
28
g2
36
b

1982
5391
4051

1158

21619

725

1133

528
232
296

aeg
78
23%
75
160
57
207
89

37
b9

Source: DATAQUEST, Inc.

Table A-2
ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1973 197% 1975 1976 1977 1978
TOTAL SEMICONDUCTOR  196% 2266 1810 2353 2712 326&
. .
TOTAL I C © 989 1260 1018 1u18 1787 2238
BIPOLAR DIGITAL 51C 573 362 488 S84 705
TTL
DTL
ECL
OTHER
MoS 278 Lu2 432 660 848 1115
FMOS
NMOS
CMOS
- LINEAR 201 285 224 270 355 438
{ INTERFACE *
N CONTROL
' ENTERT ATNMENT
OTHER
HYBRID
TOPAL DISCRETE B72 884 664 791 820 897
TRANSISTOR %31 339 400 402 430
SMALL SIGNAL 241 179 208 198 207
POWER 190 180 192 204 223
DIODE 297 223 267 282 310
SMALL SIGNAL 95 §2 65 66 B9
POWER 189 128 153 156 178
ZENER 53 43 N3 &0 63
THYRISTOR 81 80 83 100 11$
OTHER 75 42 41 3B 42
OPTOELECTRONIC 103 122 128 1u4 10§ 127
LED LAMPS 11 12 13 15 15 19
LED DISPLAYS 72 B4 86 90 S1 58
COUPLERS 10 13 3 17 17 22
OTHER 10 13 16 22 22 28
£

SIS Copyright © 30 December 1978 by DATAQUEST




Appendix A—~Market Estimate Worksheets

1982
2784
ig10

399

BS6

585

Table A-3
ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
{Dollars in Millions)
1973 1974 1975 1976 1977 1978 1979 1980 1981
TOTAL SEMICONDUCTOR 1156 1276 996 1531 1623 1706 1885 2146 2440
T0TAL I ¢ ) 432 535 447 705 775 961 1092 1299 1540
BIPOLAR DIGITAL 100 131 100 154 168 191 220 263 329
TrL
DTL
ECL
OTHER
MOS 177 241 201 283 283 399 456 576 710
FPMOS
RMOS
CMOS
LINEAR 155 163 146 268 318 371 416+ 460 501
INTERFACE
. CONTROL
ENTERT ATNMENT
OTHER
HYBRID
FOTAL DISCRETE 698 710 Si& 778 778 682 722 764 806
TRANSISTOR 412 308 436 423 34T 366 384 801
SMALL SIGNAL 293 187 290 268 205 212 220 225
FOWER 119 121 146 155 142 154  1B4 176
DIODE 241 166 263 248 237 253 270 284
SMALL SIGNAL 9y 70 85 T4+ 64 B 67  BY
PONER 121 78 154 152 152 165 175 185
ZENER 26 18 2% 22 92 24 28 30
THYRISTOR 3 29 S0 65 56 60 65 75
OTHER 19 11 29 %2 42 43 45  uB
OPPOELECTRONIC 26 a1 3% 48 70 85 7 82 92 .
LED LAMPS y 4 5 9 7 8 10 10 10
LED DISPLAYS 13 15 16 26 37  3au 35 a8 ui
COUPLERS 2 3 3 4 6 s 7 8 ]
OTHER 7 9 11 g 20 18 19 27 32
Source: DATAQUEST, Inc.

SIS Copyright ® 30 December 1978 by DATAQUEST ‘
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Ap“pendix' A—Market Estimate Worksheets

Table A-4
. ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION
{Dollars in Millions)
1973 1974 1975 1876 1977 1978 197¢ 1980 1981 1982
TOTAL SEMICONDUCTOR ..1336 1591 1333 1592 1773 2078 2254 2550 2906 3273
TOTAL I C 514 B18 561 673 770 961 10856 1288 1532 1792
BIPOLAR DIGITAL 263 229 189 226 254 326 371 445 546 €10
| TTL
DrL
ECL
OTHER
MOS 10t 168 158 216 269 336 389 478 575 710
BPMOS
MOS8
CHOS
-
LINEAR 150 221 234 231 247 301 326 365 417 w72
e . INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID
TOTAL DISCRETE 795 944 728 852 913 1012 1052 1135 1225 1316
TRANSISTOR 0 483 351 w10 w42 MBS 498 524 560 602
SMALL SIGNAL 0 289 243 258 262 280 282 288 304 320
POWER 0 178 108 152 180 205 216 236 256 282
DIODE p 362 202 309 3us 387 403 MU u8u 515
SMALL SIGNAL o 112 72 107 123 130 130 138 142 144
POWER G 19 173 163 187 219 233 268 294 320
ZENER 0 56 37 3s 3 38 B0 44 U8 51
THYRISTOR 0 100 82 99 99 109 117 127 180 153
OTHER Q 1% 13 3 28 31 au 38 41 ug
OPTOELECTRONIC 27 29 67 30 105 116 127 149 1M
LED LAMPS 7 6 10 23 32 34 36 /L2 45
LED DISPLAYS 11 13 17 22 40 47 50 53 62 69
COUPLERS €] 4 5 5 7 9 14 19 24 29
OTHER 5 8 12 17 11 15 16 17 21 28
Source: DATAQUEST, Inc.
¢ '
\

SIS Copyright © 30 December 1978 by DATAQUEST

4

A4



Appendix A—Market Estimate Worksheets

Table A-5
ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
1973 1974 1975 1976 1877 1978 1979 1980 1981 1982
TOTAL SEMICONDUCTOR 158 236 225 331 418 523 646 811 1028 1255
TOTAL I € T 51 82 S0 154 204 255 340 456 615 784
BIPOLAR DIGITAL 35 42 30 39 1 56 6B 87 111 128
7L
DTL
ECL
OTHER
MoS 6 22 s 83 110 126 180 243 328 413
PMOS
NMOS
CMOS
LINEAR 10 18 16 32 53 73 92 126 176 243
INTERFACE
CONTROL .
ENTERTAINMENT
OTHER
HYBRID
TOTAL DISCRETE 100 141 117  1s9 181 234 270 312 383 413
TRANSISTOR 82 62 80 98 125 137 158 176 190
SMALL SIGNAL 3 27 4l 43 52 50 53 55 58
POWER 3 35 39 S5 73 87 105 121  13%
DIODE 37 3 52 66 T4 88 102 120 141
SMALL SIGNAL 200 16 13 18 15 19 23 26 30
POWER 1 18 30 a7 46 S4 61 T2 84
ZENER 3 2 a 11 13 15 18 22 27
PHYRISTOR 12 :] & 15 18 24 29 35 42
OTHER 10 10 9 12 17 21 23 32 40
OPTGELECTRONIC 7 13 18 28 23 3 36 43 50 58
LED LAMPS 0 1 3 7 8 8 8 9 10 11
LED DISPLAYS 6 8 9 12 ¢ 10 11 13 16 18
COUPLERS 0 1 1 3 2 10 9 11 12 16
OTHER 1 3 4 6 4 6 g 10 12 13

Source: DATAQUEST, Inc.

SIS

inh

Copyright © 30 December 1978 by DATAQUEST
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Appendix A—Market Estimate Worksheets

ESTIMATED WORLDWIDE SEMICONDUCTOR-EsiaGile s P 5

1969

TOTAL SEMICONDUCTOR 2476

TOTAL I C

BIPOLAR DIGITAL
7L
oTL
ECL
OTEER

MOS
EMOS
NMOS
CMOS

LIREAR
INTERFPACE
CORTROL
ENTERT AL NMENT
OTHER

BYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

DICDE
SMALL SIGNAL
FOWEE
ZENER

TEYRISTOR
OTHER

OFTOELECTRONIC
LED LAMPS
LED DISPLAYS
COUPLERS
OTHER

664

402
175
141
28
58

1764

g6%
585
284

592
287
308
100
119

8y

&= r3
rooor

Wl\—‘_’h—»r\

Tabie A-6

(Dollars in Millions)
1970 1971 1972 1973 1974 1975
2626 2540 3148 4614 5369 4364
827 913 1245 1986 2495 2116
423 455 538 908 975 681
175 233 349 648 719 499
149 116 98 118 101 B
59 62 58 65 73 5%
W6 44 33 77T B2 L6
100 162 276 562 873 B35
97 153 260 %94 690 607
0 2 4 13 72 133
3 7 12 55 113 95
308 296 431 516 647 600
47 72 8t TS
190 200 251  2u3
100 152 182 165
9y 92 123 117
0 0 0 0
1749 1574 1796 2465 2679 2023
878 828 938 1307 1388 1060
574 Si8 597 812 866 636
aou 310 341 495 522 42y
665 558 642 846 937 707
255 176 206 277 321 210
316 309 347 456 478 397
e 73 B9 113 138 100
123 110 123 185 231 180
83 78 93 117 123 76
50 53 107 183 195 22§
6 6 15 22 23 a2
13 21 55 102 120 128
1 2 7 15 21 22
30 24 30 28 31 43

1876

seo7?
2950

891
270
500
121

240
113
287
150

29
54

1977
6526
3536

1047
840
55
94
58

1516
550
692
274

973

75
390
338
172

2702

1365
771
594

340
281
532
127
279
118
288

62
137

57

Source: DATAQUEST, Inc.

518

Copyright © 30 December 1978 by DATAQUEST
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Appendix A—Market Estimate Worksheets

ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS

1969

TOTAL SEMICONDUCTOR 1327

TOTAL I ©

BIPOLAR DIGITAL
ITL

DTL

ECL

OTHER

MOS
FMOS
NMOS
CMOS

LINEAR
INTERFXCE
CONTROL
ENTERT AINMENT
COTHER

BYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

DIODE

SMALL SIGNAL
POWER

ZENER

THYRISTOR
OTHER

OPTOELECTRONIC
LED LAMPS
LED DISPLAYE
COUFLERS
OTHER

498

326
142
114
23
u7

21
20
0
1

151

792

363
233
130

o7
143
108
56
€3

59

w
oo o ~3

1974 1975 1976 1877

Table A-7
{Dollars in Millions)

1970 1971 1972 1973
1210 1161 1498 2209
524 537  7u9 1192
287 263 342 556
116 135 224 28
100 69 63 61
% a8 3 4l
37 21 19 26
75 101 169 383
72 93 156 323

0 2 Y 12

3 6 g 48
162 173 238 253
653 587 678 896
290 303 358 440
175 178 208 230
115 125 150 210
256 189 210 286
106 5% 47 73
101 102 119 159
51 36 yy 54
60 54 G 85
47 w1 86 715
33 a7 71 171

5 5 g 13

11 18 u6 83

1 2 5 11

16 12 11 14

2622 2119 2683 318
1595 1216 163t 2035

S94 395 508 623
469 303 w13 537
49 43 41 34
45 33 39 40
3 16 15 12

592 538 807 994
432 353 337 242
66 108 307 530
9 77 183 222

309 283 316 418

983 751 BB9 9u8
468 368 41a  u53
254 1B9 225 235
214 179 183 218
327 286 300 319

169 142 164 174
63 52 63 86

102 75 104 118
13 52 67 58
144 152 163 135
13 15 19 23
98 98 98 65

15 14 20 21
18 25 26 22

Source: DATAQUEST, Inc.

SIS

Copyright ® 30 December 1978 by DATAQUEST ¢
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Table A-8
ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)
1969 1870 12971 1972 1973 197% 1975 1976 1977
TOTAL SEMICONDUCTOR 506 763 664 832 1138 1167 916 1504 1619
P0TAL I C 87 187 168 241 372 418 392 658 713
BIPOLAR DIGITAL 3 70 63 50 B2 105 7% 105 12w
7L
pTL
ECL
OTHER
MOS 8 20 S0 82 140 156 184 287 295
PMDS B 20 w9 80 135 142 152 198 160
¥MOS o 0 0 0 1 v 19 59 105
CMOS ) 0 0 1 2 % 10 13 30 30
LINEAR s4 77 S5 109 150 157 133 266 294
INTERFACE
‘ CONTROL
ENTERT AINMENT
OTHER
HYBRID
TOTAL DISCRETE 449 SB5 486 568 748 733 502  BO8  BuS
TRABSISTOR 244 339 277 3315 430 427 302 468 461
SMALL SIGNAL 162 225 172 21$ 311 302 187 298 280
POWER 82 1t4 105 100 119 125 115 170 1861
DIODE 139 201 173 205 255 2u1 162 274 283
SMALL SIGNAL $3 76 sS4« 69 88 86 57 87 85
POWER 76 110 107 121 147 130 87 160 174
ZENER 10 15 12 15 20 25 18 27 27
THYRISTOR 23 34 26 25 43 45 27 45 B2
OTHER 13 11 10 23 20 20 11 21 39
OPTOELECTRONIC 0 11 10 23 18 16 22 38 61
LED LAMPS 0 0 0 2 3 2 3 6 5
LED DISPLAYS 0 1 2 7 10 g 10 2 29
COUPLERS 0 0 o 1 2 2 3 3 3
OTHER 0 10 8 13 3 Y 6 8 24
Source: DATAQUEST, Inc.
SIS Copyright © 30 December 1978 by DATAQUEST £ A8
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Apﬁendix A—Market Estimate Worksheets

Table A-9
ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS
{Dollars in Millions) .
1969 1970 1971 1972 1973 1974 1875 1976 1977
POTAL SEMICONDUCTOR 633 641 698 789 1195 14u8 1200 1422 1598
TOTAL I C ) 83 136 206 250 403 531 457 558 684
BIPOLAR DIGITAL 4l 66 127 141 252  2u6 181 227 2wl
7L
DTL
ECL
OTHER
¥OS 1 5 11 25 3% 122 108 182 220
PMOS 1 § 11 24 36 113 97 115 181
NMOS 0 0 o 0 0 2 6 16 57
CMOS 0 0 0 1 3 7 s 11 22
LINEAR %1 65 68 B4 ~112 163 168 187 223
INTERFACE
CONTROL
ENTERT ALNMENT
OTHER
HYBRID
POTAL DISCRETE 543 499 486 $27 771 893 717 BO5 836
TRANSISTOR 256 241 238 250 396 w43 350 28y 392
SMALL SIGNAL 184 166 158 159 230 260 220 223 203
POWER - 72 75 86 91 166 183 130 161 189
DIODE 242 204 191 219 296 349 276 305 324
SMALL SIGNAL 87 71 66 82 107 120 78 98 103
POWER 121 10§ 100 107 150 179 188 176 187
ZENER s 28 25 30 39 SO 30 91 3
TEYRISTOR 33 28 30 3 57 8 78 91 99
OTHER 12 25 27 w22 17 13 25 21
OPTOELECTRONIC 7 & 6 12 21 24 35 61 78
LED LAMPS o 1 1 4 6 6 10 23 &1
LED DISPLAYS 0 1 1 2 7 8§ 13 20 3
COUPLERS 0 0 0 1 2 3 3 M 6
OTHER 7 M u 5 6 6 s 14 7

Source: DATAQUEST, Inc.

SIS

Copyright & 30 December 1978 by DATAQUEST §
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Aﬁpendix

A—Market Estimate Worksheets

TOTAL I ©

TTL
oL
ECL
OTHER

MOS
PMOS
os
CMOS

LINEAR
INTERFACE
CONTROL
ENTERT ALNMENT
OTHER

HYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
DOWER

DIORE
SMALL SIGNAL
POWER
ZENER

THYRISTOR
OTHER

OPPOELECTRONIC
LED LAMFS
LED DISFLAYS
COUFPLERS
OTHER

Table A-10

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS

{Dollars in Millions)

1969 1970 1971 1972 1973 1974 1875 1876 1977

TOTAL SEMICORDUCTOR 10 12 17 29 72 132 120 198 191

0 0 2 ] 18 51 51 105 104

BIFPOLAR DIGITAL o 0 2 5 ig K[ 30 67 59

o000
=] = = I ]
oo oo
(=R =~ -
oo oco
L= = I SU L]
o O wotn
oo ;Mmoo
L= = IS R |

o
[ =]
=]
[y

18 16 32 g

10 12 5 23 50 70 53 68 73

& g 10 15 41 50 &0 56 59
o B 10 15 41 50 40 51 53
0 ¢ 0 0 Q 0 0 5 6
4 4 5 8 9 20 13 12 14
y 4 5 8 9 20 13 12 14
1) 0 0 0 0 0 0 0 ¢
Q Q 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 Q

=]
=]
o
L= ]
o
o
[ =]
o
o

0 0 0 1 3 11 16 25 ik
0 0 0 0 0 2 L3 6 3
0 0 0 0 2 5 7 11 S
0 o 0 0 g i 2 2 2
0 0 0 1 1 3 3 6 L

Source: DATAQUEST, Inc.

SIS

Copyright @ 30 December 1978 by DATAQUEST ¢
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TOTAL SENICONDHGTDE
TOTAL I €

BIPOLAR DIGITAL
TT)
orL
ECL
0T#ER

NOS
PMGE
NHOS
choS

LINEAR
INTERFACE
CONTROL

ENTRRTAINMENT -

OTHER
RTBRID
TOTAL DISCRETE
TRANSISTOR
SNALL SIGNAL
PONER
pIooe )
SNALL SIGRAL
POVER
ZERER .
THYRISTOR
OTHER DISCRETE

OFTOELECTRONIC

Table A-11

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Units in Millions)

196% 1970 1971 1972 1973 (97w 1975 1976 1977 1978 197% 1980 198} 1902
688) 7385 8287 11253 16265 10855 18913 19210 21355 2w05% 25758 26117 30915 33209
343 541 751 1199 1872 2622 2116 295  3u27  wdBN 5297 g09n 7022 Tu09
268.5 253.9 521.6 TW9.3 1328 1517 1146 Iwgw 1635 2127 2979 2919 33w 3702
91.1 127.7 29%.9 n9i.5 982 1219 902 1261 1800 ;
116.5 167.% 165.7 200.0 246 111 150 109 "
9,7 20,1 23.% 238 15 60 85 " 104
9.2 387  37.6 38,0 85 67 1% %1 60
I 13.8 21,8 u5.6 116 n? ow 515 (Y1) 95% 1166 136 1572 1003
3.3 13,6 0.6  w1.9 ay 128 152 15% 139
0.0 ¢.0 0.2 0.7 (1 15 a0 a0 18t
0.1 0.3 1.0 3.0 2 18 122 200 17
111.3 172,97 200.5 &0m,0 LR 11} 666 945 2124 1398 {602 1833 3102 48N
30,3 sp 67 [ 3 82 13
154.5 187 b1 253 358 429
112.9 203 %9 228 n9 W
106,80 an 126 124 160 187
6400 6630 TSIM 9973 14260 16247 12536 15625 17340 1081h 19591 20097 22519 23706
2310 2321 2465 3368 5115  STHO w796 §731 7217 8159 ew61  BTSS 9117 9153
2009 2050 2158 2985 4511 54029 w173 5992  6a2S
129 271 107 3179 609 11 623 719 792
4083 W07 AS1T  ER19  BTIE 10136  TWMB  R69% 9620 109000 10880 11410 12540 13580
2070 3188 3520 4120 5580 6440 w220  N)17 4602
1017 1019 1188 1938 2681 3006 2640 356U ¥090
196 e 209 37 51y 690 588 813 any
77 92 a4 128 222 269 217 272 321 339 166 392 432 1113
10 1o k1 62 87 a7 75 128 142 e 284 30 %30 527
10 L 22 B2 134 191 261 31 588 752 920 1122  £37Tw 1594

Source: DATAQUEST, Inc.

.\

SIAYSHIOAA dJeuillSH IMUBIA—V Xipuaddy
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AN

N

. Table A-1
\l.
ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
N (Dollars in Millions)
\\~I
k 1973 1974 1975 1976 1977 [1378 1979 1980 1981 1982
TOTAL SEMICONDUCTOR 4516 5373 4348 5762 6310 7283 8123 9590 11000 12628
TOTAL I € 1986 2495 2097 2036 3443 LOG3 4572 5510 6387 7401
BIPOLAR DIGITAL 90.8 975 572 903 1038 1204 1312 1509 1890 1902
TTL 648 719 436 719 833 952 995 1128 1250 1386
DTL 118 101 a1 b\ FL] S0 40 30 20 10
ECL 8% 13 5% 16 =11 120 1u4 173 207 249 -
OTHER 7 82 40 37 53 B2 133 178 213 257
MOS 562 873 835 1228 1430 1742 2020 2520 3009 3583
PMOS 494 690 607 Bu9 526 502 452 398 kLY 322
NMOS 13 72 133 377 634 902 1176 1636 2068 2561
CMOS 5 111 95 202 270 338 392 486 583 700
LINEAR 516 Bu7 590 805 975 1117 1240 1481 1688 1916
INTERFACE 72 91 74 a9 75 78 a1 85 A a5
CONTROL 200 251 240 322 390 450 510 629 722 B82S
ENTERT AINMENT 152 182 162 251 338 390 445 549 634 T
OTHER 92 123 114 143 172 199 204 218 242 262
BYBRID
TOrAL DISCRETE 2u65 2681 2034 2548 2627 2941 3229 3I6T9 4134 4G5S
TRANSISTOR 1307 1388 1068 1318 1330 1456 1573 1763 1946 2139
SMALL SIGNAL 812 855 626 779  T45 776 810 856 905  9u3
POWER 495 533 uy2 539 585 BA0 763 907 1041 1196
BIODE 846 941 T07 888 9aoh 1013 111w 1269 1415 1581
SMALL SIGNAL 277 322 211 259 236 2u8 27% - 314 352 393
DOWER 458 481 396 499 520 598 65% 745 829 932
ZENER 113 138 100 130 148 167 184 210 234 256
THYRISTOR 19% 231 180 231 280 335 398 476 ‘570 693
OTAER 117 121 79 109 113 137 14 171 203 42
GPPOELECTRORIC 165 197 217 280 240 279 322 401 '-l79\' . 572
LED LAMPS 22 23 29 40 40 45 49 B1 72 .89
LED DISPLAYS 102 120 128 141 a0 95 106 128 149 1'7_1_’5
COUELERS 15 21 22 30 40 55 70 a0 115 136
OTHER 26 33 43 69 70 au 97 122 143 172"-__
Source: DATAQUEST, Inc.

SIS

Copyright ® 12 May 1978 by DATAQUEST
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‘-\-"‘\.
Table A-2
ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)
.\ /
\\
"'.\ 1973 1974 1975 1976 1977 V1973 19_7g 1980 1981 @g

TOTAL SEMICONDUCTOR. 1964 2270 1818 2362 2659 3100 3384 3934 4383 L4867

TOTAL I € “. 689 1260 1018 1utu 1746 2041 2246 2646 2991 3364
BIPOLAR DIGITAL 510 573 362 L8 584 668 713 803 880 968
TTL

DTL

ECL

OTLIR

Mo 278  B42 432 650 805 973 1099 133n 1548 1781
PMOS

NMOS

CMOS \

LINEAR 201 2485 224 276 357 400 434 S09 563 615
INTERFACE _

CONTROL .

ENTERT ATNMENT

OTHER N

HYBRID b

POTAL DISCRETE 872 B8 672 797 812 937 995 1121 1196 1279
TRANSISTOR 421 347 u07 04 . 455 473 522 545 566
SMALL SIGNAL 230 169 197 192 “204 210 226 239 245
POWER 201 178 210 212 251 263 296 306 321
DIODE 301 223 270 272 314 832 373 395 415
SMALL SIGNAL 96 53 B0 50 S4° 58 65 B3 72
POWER 152 127 156 152 182 190 215 227 239
ZENER 53 43 sy 70 78 B4 93 99 104
THYRISTOR g1 60 80 100 123 148 173 198 23y
OTHER 75 &2 40 36 45 46 53 58 54
OPTOELECTRONIC 163 122 128 151 101 12 139  187. 196 224
LED LAMPS 11 12 13 18 16 18 21 25 - 2B 32
LED DISPLAYS 72 84 86 94 42 &6 52 83 72 83
COUPLERS 10 13 18 17 21 27 33 41 52 S8
OTHER 10 13 16 22 22 30 33 38 sy 51

Source: DATAQUEST, Inc.

SIS

Copyright © 12 May 1978 by DATAQUEST A2
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TOTAL SEMICONDUCTOR

TOTAL I €

BIPOLAR DIGITAL
TTL

prL

ECL

OTHER

MOS
PMOS
NMOS
cMOS

LINEAR
INTERFACE
CONTROL
ENTERT ATNMENT
OTHER

HYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

DIODE

SMALL SIGNAL
POWER

ZENER

THYRISTOR
OTHER

OPTOELECTRONIC
LED LAMPS
LED DISPLAYS
COUPLERS
OTHER

Table A-3
{Dollars in Millions)
1973 1974 1975 1976 1977
1158 1276 1001 1547 1516
432 535  Wu7 709 767
100 131 100 154 168
177 2wl 201 283 281
155 163 186 272 318
698 708 517 779 779
412 308 436 423
293 187 290 268
119 121 146 155
241 166 263 248
9% 70 85 74
121 78 154 152
26 18 4 22
B 29 S0 6B
17 14 30 &2
28 33 37 59 70
1 4 5 6 8
13 15 16 18 22
2 3 3 4 7
9 11 13 31 33

1978
1847
209

200

u3

366

- 861

459
284
175

275
77
171
27
78

49

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION

1979 1980 1981 1982
2073 2473 2870 3337
1038 1269 1892 1754
224 264 304 3ug
408 522 637 777
406 483 551 628
9u6 1087 1262 1417
499 563 633 710
293 306 320 333
206 257 313 377
304 351 402 uSE
85 98 113 126
187 . 216 2u6 282
32 ° 37 43 us
90 110 132 160
53 63 75 91
89 117 136 166
12 16 15 26
25 30 35" 42
16 22 27 32
36 49 S5 66
Source: DATAQUEST, Inc. ™,

N\,

L]

SIS

Copyright © 12 May 1978 by DATAQUEST
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.:\

N

s Table A-4
EST[MATED EUROPEAN SEMICONDUCTOR CONSUMPTION
. {Dollars in Millions)
"
1973 1973 1975 1976 1977 1878 1979 1980 1981 1982
TOTAL SEMICOWDUCTOR 1336 1591 1304 1521 1638 1862 2078 2412 2767 317y
TOPAL I C S14. 618 542 659 741 880 994 1203 1398 1626
SIPOLAR DISITAL 263 229 180 222 Zu5 287 315 366 413 467
T7L "
DTL .
ECL
OTHER
M0S 101 168 158 212 249 306 358 452 542 650
BMOS
¥MOS .
oMOS '
LINEAR 150 2201 204 225 247 287 321 885  uu3 509
INTRRFACE ' ,
CONTROL v
ENTERTAINMENT
OTHER
HYBRID N
TOTAL DISCRETE 795 G4y 728 821 849 925 1019 1130 1272 1430
TRANSISTOR 463 351 395 405 430 466 S07 560 612
SHALL SIGNAL 289 283 251 262 242 253 264 278 288
POWER 174 108  iss 163 188 213 243 282 325
DIODE 362 282 303 322 351 488 430 u481 538
SMALL SIGNAL 112 72 101 98 102 113 124 139 155
POWER 194 173 159 179 201 224 . 248 278 312
ZEVER 56 37 43 45 48 51 . 58 B4 B9
THYRISTOR 100 82 93 99 116 137 161 134 237
OTHER 19 13 30 23 28 28 32 37 a4
OPTOELECTRONIC 27 29 3 41 49 57 g5 79 97 118
LED LAMPS 7 6 7 g 10 12 12 1y 17 20
LED DISPLAYS 11 13 1a 17 20 20 20 25 29 . W
COUPLERS 3 Y 5 5 8 10 13 17 23 29
OTHER 6 6 g8 10 11 15 19 23 28 35

Source: DATAQUEST, Inc.

SIS

Copyright © 12 May 1978 by DATAQUEST
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5,

5,
N,
\
. Table A-5
ESTIMATED REST OF
'- (Dollars in Millions)
1973 1974 1975 1976 1977
TOTAL SEMICONDUCTOR i58 236 225 332 396
POTAL I C 51 82 90 154 189
BIPOLAR DIGITAL 35 L V4 30 39 41
L
DTL .
ECL k
OTHER N
MOS B 22 bty 83 95
PMOS ’
NMOS
CMOS
LINEAR 10 18 15 32 53
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID *
TOTAL DISCRETE 100 1wl 117 149 187
TRANSISTCR 82 62 80 98
SHMALL SIGNAL u3 27 41 43
DOWER 39 35 3% 55
DIOJDE 37 36 52 62
SMALL SIGNAL 20 16 13 14
POWER 14 18 30 a7
ZENER 3 2 9 11
THYRISTOR iz2 9 8 15
OTHER 10 10 q i2
OPTOELECTRONIC 7 13 18 29 20
LED LAMPS 0 1 u 7 &
LED DISPLAYS 6 8 g 12 6
COUPLERS 0 1 1 L L
OTHER 1 3 L & &

1978
474
233

ug

120

64

218
112
56
73

Uy
iu

=0 B B g

1979
588
234

60

155

79

265

135
Sk
81

. 90
19
54
17

23

w e @mEw

Source:

WORLD SEMICONDUCTOR CONSUMPTION

1880 1981 1332

771 980 1250
382 508 857

7% 23 118

212 282 378

104 131 164

3ul 42y 529
171 208 250
50 EB 17
111 140 173

115 137 174
27 21 40

22 28 35
32 46 62
73 33 43
38 S0 64
1 13 16

10 13 17
12 16 - 20

.

DATAQUEST, Inc.

.,
%

L)
“

515

Copyright @ 12 May 1978 by DATAQUEST
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-

~=y « TOTAL SEMICONDUCTOR

=M TOTAL I €

~—— BIPQLAR DIGITAL
TTL
oTL
BCL
OTHER

— 3o MOS
PMOS
WMOS
oMo

= LINEAR
-~ INTERFACE
CONTROL
ENTERT ATNMENT
OTHER

HYBRID
——=; TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

DIODE
SMALL SIGNAL
POWER
ZENER

THYRTSTOR
OTHER

~—%» OPTOELECTRONIC
LED LAMPS

LED DISPLAYS
COUPLERS

Table A-6 = |4 {

- oN UM PTION
ESTIMATED WORLDWIDE SEMICONDUCTOR/FACTORY-SHIPMENTS
(Dollars in Millions)

|

L o
1969 1970 1971 1872 1973 197y 1975 1976 1977
2476 2626 U540 3148 4616 5373 ! u3u8 5762 6310
668 827 913 1245 1986 2495: 2097 2936 3u43
402 423 455 538 908 975, 672 903 1038
175 175 283 349 68 719 - 496 719 833
141 189 116 98 118 101, 81 71 58
28 53 62 58 65 73 85 78 9y
58 . 4§ un 33 77 g2 40 37 53
30 100 162 276 562 873 835 1228 1430
29 97 - 153 260 494 690 607 649 526
0 0 2 5 13 72133 377 63
1 3 7 12 55 111 g5 202 270
236 304 296 431 516 BW7 $90 BOS 975
©ouy 72 91 74 89 75
190 200 251 240 322 390
100 152 182 162 251 338
94 92 123 114 183 172
1764 1749 1574 1796 2u65 2681 2034 2546 2627
86G 878 828 638 1307 1388 1088 1318 1330
585 574 518 597 812 855 626 779 745
288 308 310 3u1 495 533 442 538 585
B92 665 558 642 846 gu1 - 707 883 904
287 255 176 206 277 322 211 259 236
305 316 309 347 456 481 3956 499 520
100 9y 73 89 113 138 100 130 148
119 123 110 123 195 231 180 <231 280
gy a3 78 93 117 121 79 109 113
uy S0 $3 107 165 197 217 280 24D
6 6 15 22 23 29 40 40
13 21 55 102 120 125 141 90
1 2 7 15 21 22 30 40

a0 2 30 28 33 41 g9 70 °

OTHER

Source: DATAQUEST, Inc.

SIS

Copyright © 12 May 1978 by DATAQUEST
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“
Ay

ESTIMATED NORTH AME

TOTAL SEMICONDUCTOR

TOTAL I ©

BIFOLAR DIGITAL
TTL
DTL
ECL
OTHER

MOS
s
YOS
oMos

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

HYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POYER

DICDE
SMALL SIGNAL
POWER
ZENER

THYRISTOR
OTHER

OPTOELECTRONIC
LED LAMFPS
LED DISPLAYS
COUPLERS
(THER

Table A-7
RICAN SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions) :
1969 1970 1971 1972 1973 1974 1975 1976 1977
1327 1210 1161 1498 2209 2626 2132 2703 3020
498 524 §37 749 1192 1495 1221 1637 1968
326 287 263 382 556 594 400 519 618
142 118 135 224 428 4869 308 429 538
114 100 69 63 61 ug 43 41 36
23 3u 38 36 b1 45 33 19 35
47 . 37 21 19 26 31 16 10 9
21 75 101 169 383 592 638 798 930
20 72 93 156 323 432 353 332 226
0 0 2 4 12 66 108 304 uay
1 3 6 9 48 au 77 182 220
151 182 173 233 263 309 283 320 420
792 653 587 678 896 987 759 895 928
363 290 303 358 4u0  ue8 376 425 451
233 175 178 208 230  2w3  17¢ 21w 223
130 215 125 180 210 225 197 211 278
307 256 189 210 286 331 256 303 300
143 104 51 y7 73 96 &3 68 5y
108 101 102 119 159 172 141 167 170
56 51 36 by 54 K] 52 68 76
63 60 5y 64 95 102 75 101 119
59 47 81 46 75 86 52 66 58
37 33 37 71 12t 184 152 171 124
5 5 9 13 13 15 22 23
11 18 u6 83 98 98 102 57
1 2 5 11 15 1Y 20 22 -,
16 12 11 14 18 25 27 22 -
5
5_,.\
Source: DATAQUEST, Inc.

SIS

Copyright ©® 12 May 1978 by DATAQUEST
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Table A-8
ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)
N
__ 1969 1970 1971 1972 1973 1974 1375 1976 1977
TOTAL SEMICONDUCTOR 508 763 664 832 1140 1167 921 1514 1614
TOTAL I C - 67 167 168 2ul 372 418 392 657 708
BIPOLAR DIGITAL ~. 35 70 63 s¢ B2 105 75 105 124
TTL
DT
ECL
OTHER 5
N
MOS g« 20 50 82 180 156 184 286 290
PMOS 8 20 49 80 135 142 152 198 160
NMOS 0 -0 0 0 1 ¥ 19 58 100
CMOS 0 0 1 2 4 10 13 30 30
LINEAR w4 77 55 109 150 157 133 268 294
INTERFACE
CONTROL
ENTERT AINMENT .
OTHER \
N
HYBRID
POTAL DISCRETE 413 585 486 588 748 731 505 809  8us
TRANSISTOR 2un 339 277 315 °, 430 427 302 468 461
SMALL SIGNAL 162 225 172 215 311 302 187 298 280
POWER 82 114 105 100 119 125 115 170 181
DIODE 139 201 173 205 255 241 162 274 283
SMALL SIGNAL s3 76 5S4 63 88 86 57 87 85
POWER 76 110 107 121 1s7 130 87 160 171
ZENER 10 15 12 15 20 25 18 27 27
THYRISTOR 23 3% 26 25 43 45 27 45 62
OTHER 13 11 10 23 20 18 14 22 39
OPTOELECTRONIC 11 10 23 20 18 24 48 61
LED LAMPS 0 0 2 3 2 3 3 5
LED DISPLAYS 1 2 7 10 8 10 - 13 14
COUPLERS 0 0 1 2 2 3 3 5
OTEER 10 8 13 5 8 8 29 37
Source: DATAQUEST, Inc.
@

SIS Copytight @ 12 May 1978 by DATAQUEST
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Table A9

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)

TOTAL SEMICONDUCTOR 633 541 698 78% 1195 1u48 1175 1345 1483

POTAL I C .83 136 206 250 403 531 433 537 683

BIPOLAR DIGITAL 41 66 127 141 252  2u6 167 212 237
TTL
DTL )

ECL
OTHER .

MOS 1 5 11 25 39 122 108 138 203
PMOS 1 511 28 36 113 97 113 183
FMOS 0 0 0 0 0 2 6 15 SO
CHOS 0 0 0 1 a 7 S 10 20

LIFEAR 41 65 68 B4 112 163 1586 187 223
INTERFACE .

CONTROL N
ENTERTAINMENT 1y
OTHER Y
\‘.
HYBRID N
TOTAL DISCRETE 543 499 486 527 771 893 717 7w 761

TRANSISTOR 256 241 238 250 396 uu3_ 350 369 359
SMALL STGNAL 184 166 158 159 230 260 220 216 189
POWER 72 75 80 91 166 183 130 153 170

DIODE 2u2 204 191 219 296 39 276 209 307
SMALL STGNAL 87 71 66 82 107 120 78 . 92 83
POWER 121 105 100 407 150 179 168 172 179
ZENER 34 28 25 30 33 50 30 35 45

THYRISTOR 33 29 30 3 57 8 79 8% 99

OTHER 1225 27 W 22 17 13 21 16

OPTOELECTRONIC 7 & 5 12 24 24 25 3 33

LED LAMPS 1 1 4 8 8 7 9 9",

LED DISPLAYS 1 1 2 7 9 10 15 14

COUPLERS 0 0 1 2 3 3 4 9

OTHER " 4 5 6 6 5 6 7

Source: DATAQUEST, Inc.

SIS

Copyright ©® 12 May 1978 by DATAQUEST
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Table A-10

ESTIMATED REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS

TOTAL SEMICONDUCTOR

ToTAL I ¢

BIPOLAR DIGITAL
i

DTL

BCL

OTHER

MOS
EMOS
wos
CMOS

LINEAR
INTERFACE
CONTROL
ENTERT ATNMENT
(THER

HYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

DIODE

SMALL SIGNAL
POWER

ZENER

THYRISTOR
OTHER

OPTOELECTRONIC
LED LAMFS
LED DISPLAYS
COUPLERS
OTHER

(Dolars in Millions)

1969 1970 1571

10 12 17

0 0 2
0 0 2
Rt
0 o 0
0 o .0
0 i} v}
0 0 0
0 0 0

10 12 15

& 8 10
& 8 10
0 ] 0
4 4 5
4 4 5
0 0 0
0 0 0
0 0 0
0 0 ¢
0 o 0
Q ] 1]
0 5 0
a a 0
0 0 0

1974

1975 19%¥6 1977

1972 1873
29 72

5 19

5 18

0 ]

] 0

0 0

¢ ]

0 1

L]

=]

H OO o

= O RO W

132
51

30

L= = B A

18

70

=]

[N L

Source:

120 200 193
51 105 104

30 67 59

oomom
[ = = e

[ R IS R |

16 32 38

53 68 73

40 56 59

40 51 53

13. 12 1u
13 12 14

0 0 0
0 0 0
o o 0
\\.
0 0 0
16 27 16
4 6 3",
7 1 5 °
2 3
3 7 s

DATAQUEST, Inc.

SIS

Copyright ©® 12 May 1978 by DATAQUEST

a-10






Appendix A—Market Estimate Worksheets

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 Europe,
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 I-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-

818

Copyright © 30 May 1979 by DATAQUEST

cludes all non-captive suppliers to the semicon-
ductor 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 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 (MITT), 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
resuit, 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

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 Association (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 MITL

U.S. Commerce Department trade statistics
and MITI trade statistics constitute the major
published 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:

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

.S, and abroad

o 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

e Published product literature and price lists

¢ Interviews with knowledgeable manufactur-
ers, distributors, and users

e 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.

A0-2 Copyright © 30 May 1979 by DATAQUEST SIS
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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 commoen 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-

SIS Copyright © 30 May 1979 by DATAQUEST

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 and changing exchange rates. This
situation raises a related issue of how to express
foreign production in terms of current U.S. doi-
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 doliars. 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 originaily expressed 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 publica-
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 amounts 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 (Est-
mated Japanese Semiconductor Consumption),
and Tabie 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
dotilar, 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.

Aod Copyright © 30 May 1979 by DATAQUEST SIS
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Table A-1

lES}IhﬂJ&I1EIl\NWDEKIJD\V[I)EISﬂihdl(l)hﬂDlJ(?T()Fl(ZCHQSIJNIPIJI)Pi
{Dotlars in Millions)

TOTAL SEMICONDUCTOR

TOTAL I €

EIPOLAR DIGITAL,
TTL |
oreL
ECL -
OTHER: -

NMOS -
PMOS
NROS
CMOS

LIREAR -
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

BYEBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGRAL
POWEFR

pIODE

SMALL SIGRAL
POWER

ZENER

THYRISTOR
OTHER

OPTOELECTRORIC
LED LAMPS
LED DISPLAYS
COUPLERS
OTHER

Note:: Value of Japinese consumption included in worl

1983

1974 1975 1876 1977 1978 1979 1980 1981 1982
5405 4373 5827 gggz— xsi& 10313 11326 13216 15281
?4{&?
2510 2120 2938 3&f{ 5084 63ue 7199 8755 1buau
: ) fs] :
679 -- §62  90% ;n;& 1359 1617 1750 1984 2268
718 - 499 711 8B32/1070 1240 1278 1420 1613
105 81 71 5% 53 43 33 28 19
© 73 55 76 9% 140 175 223 264 308
82 47 %7 se 86 159 216 278 328
880 837 1229 zfgﬁ 2289 3023 3541 L498 5516
6597 608 643 5687 9% 671 711 650 592
72 123 377 698 1345 1923 228¢ 3167 sO71
111 95 206 274 345 429 549 681 853
1o
6§51 501 S04 ;o%%‘ 1436 1708 1908 2273 26B&0D
91 7% E9 9% 123 140 151 174 195
247 243 320 4o 527 547 739 909 10679
182 165$ 288 3477 508§ ° _S70 &0 677 765
123 118 147 188 281 T 3s1 L1k 513 621
' 2550
. 2700 2028 2601 2832 2317 3x23 3516 3738 3875
w7 '
1400 1063 1343 1350 1511 1608 1648 1728 1807
874 638  803¢Q%31 830 §u5  BSY 887 882
$26 425 540 sou6E9 681 763 79§ 881 828
a7
suL 709 904  9BL 13188 1292 1320 1407 1520
323 211 276 791295 3uE 62 361 374 390
482 398 SO cFssd 682 755 782 838 923
139 100 124 130 180 17w 177 191 207
-ﬁ% §/
232 180 243 - J291 217 353 369  WO4 438
128 76 133 '“l27  1se 170 181 185 210
185 225 288 309 _ 419 542 611 727 g62
23 32 sS4 77 8s a0 116 131 1S5S
120 128 151 #AUHD 193 226 249 298 3us
21 22 29 3u 51 B4 93 109 127
31 %3 Sy £S5 86 - 128 163 192 238

dwide totals has been transiated from ytl:l at ex-

change rate applicable during period of estimaie. See Table A-i2 for exchange rates used. Eure-
pean consumption and Resi-of-World consumption has been estimated directly in dollars, Please
see Introduction 10 Appendix A (or discussion of werms of forecast.

Source:

DATAQUEST, Ine.
Minisiry of International

Trade and Indusiry (MIT1, Japan)

17853
12310

2568
1859
15
363
N

8622

521
5088
1025

a1le
218
1289
857
Tu6

5253

1308
g4e
1012

1639
wo3
gl
228

NTu
232

290
174
397
142
2717

SIS
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TOTAL SEMICONDUCTOR

ToTAL I C

BIPOGLAR DIGITAL

Tl
prL
ECL
OTHER

NOS
PMOS
RMOS
CNODS

LINEAR
INTERFACE
CONTROL

ENTERTAINMERT

OTHER
ZYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SICGNAL
FPOWER

DIODE
SMALL SIGRAL
POWER
ZENER

THYRISTOR
OTHER

OFTQELECTRONIC
LED LAMPS
LED DISPLAYS
COUPLERS
OTHER

MNote:  See Imrodiuction 1o Appendix A for discussion of forecast.

0

" Table A-2

E511h4AVTEJ)IﬂCHRIT!:&h{EFH(L&hlSEJ&I(E)&H)LH:TCH!13CHQSIJhtPITCN4
{Dollars in Millions)

22

1874 1976 1577 19?3/ 1979 1980 1981 1982 - 1983
S| udé
2268 18310 2353 2710 ¢G0T 4363 S061 5837 66986
1259 1018 1uiS 1794 2304 | 2854 23162 3767 uwe2 5182
573 - 362 ue8 seu - 718] 852 910 1010 3147 1278
r ] ’ -
442 W32 660 . 885 1181 | 1891 1710 2155 2628 315§
244 224 27¢ 3ss 542 $02 568 159
; »

B84 664 791 821 983 1040 1068 1168
B3l 23% 00 400 480 482 505  53%
240 179 208 19§ 218 217 220 22%
193 160 192 205 245 265 288 310
297 223 267 285 302, 380 345 368 369 w12
94 52 &S 67- 701 73 75 78 80 02
148 128 153 1831 172 200 202 218 235 253
sy 43 49 §7- 60, &7 62 70 7% 738
81 60 g3 100 106 120 128 138 1w7?7 158
758 %3 41 as 45’ ug 50 Su 57 62
124 128 1% 105 16 199 218 256 297 348
12 13 16§ 1% 20 | 2% 27 28 T s
83 13 90 53 76 ¢ Bu 91 106 121 138
13 13 17 17 20 - 37 %0 4e 53 61
12 16 22 20 sS4 60 73 89 109

Souree: DATAQUEST, Inc.
U.S. Deparument of Commeree,
Bureau of the Census

C

L]
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Table A-3
ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
. {Dollars in Millions)
1974 1975 1976 1977 197é 1979 1960 1981 1982 1983
TOTAL SEMICONDUCTOR 131% 1005 1549 18233 2487 2840 3109 3619 415k L7uS
TOTAL T ¢C 551 . 451 713 877 1413 17385 1972 2412 2877 33178
BIPOLAR DIGITAL 135 101 156 190 227 250 270 311 355 407
rrL
oTL
ECL
OTHER
MOS . 2u8 203 286 izs 520 B4 985 1248 1543 1843
PMOS :
NMOS
[of (454
LIREAR ice 147 271 359 566 -3’3 717 853 981 1128
- INTERFACE
- CONTROL
. ENTERTAINMENT
OTHER
HYBRID
TOTAL DISCRETE T3 519 787 B76 972 989 10ii1 1086 1125 1200
TRANSISTOR b2y 311 hul w77 u98 497 501 522 546 579
SMALL SIGRAL 302 18¢ 293 302 308 288 2886 288 295 299
POWER 122 122 148 178 190 209 215 234 251 280
DIODE 248 168 266 2749 aso 352 363 kE: R 406 432
] SMALL SIGNAL 87 71 86 83 Su 91 91 ay 48 102
POWER 12% 79 156 171 225 228 236 250 268 283
ZERER 26 18 24 25 3 33 36 40 42 w7
THYRISTOR 38 29 51 73 72 2 85 95 103 111
OTHER 20 11 29 47 §2 58 62 65 70 j?B
OPTOELECTRONIC a2 s 49 80 102 116 12¢ i1b1 152 167
LED LAMPS 4 5 g 8 11 16 15 15 186 17
LED DISPLAYS 16 16 27 42 49 55 57 62 65 71
COUPLERS 3 3 4 7 11 11 11 13 186 17
OTRER 9 11 9 23 31 3u k3 51 55 62
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 ven value of
Japanese semiconductor consumption, 1973-1983. See introduction 1o Appendix A for discus-
sion of [orecast.
Source: DATAQUEST, Inc.
Ministry of Internationat
. Trade and Industry (MITI, Japan)

iy
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TOTAL SEMICONDUCTOR

POTAL I ¢

BTPOLAR DIGITAL
TTL

brL

ECL

OTHER

MOS
PMOS
KMOS
CNOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

BYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

DIODE

SHALL SIGNAL
POWER

ZENER

TRYRISTOR
OTHER

OPTCELECTRONIC
LED LAMPS
LED DISPLAYS
COUPLERS
OTHER

Table A4
ESTIMATED EURQPEAN SEMICONDUCTOR CONSUMPTION
(Dollars in Millions)

1874 1975 1976 1977 1978 1079 1980 198%F 19872 1883
1591 1333 1592 1803 2274 2713 2887 3480 4019 4619.
618, S61 673 800 1100 1401 1639 2032 2448 2927
229 189 226 259 360 439 485 563 650 752
168 158 216 274 408 S60 700 920 1148 1415
221 214 231 267 332 402 454 549 650 760
Suy4 728 852 913 1059 1164 1183 1251 1338 1428
463 351 410 442 465 510 °'S18 543 562  SAS
289 243 258 262 262 280 284 292 285 298
174 108 152 180 203 230 23w 251 267 287
362 282 309  3s4  4u2 w90 495 5§27 581  63u
112 72 107 123 182 168 162 170 174 179
194 173 163 187 239 265 278 287  3u0 382

56 37 a9 au 51 57 5% 60 67 73
100 a2 99 99 113 123 126 136 147 158
19 13 3u 286 39 41 Yy 45 ug 51
29 I &7 e0 115 1uB 1% 197 233 26

3 10 23 32 40 46 51 57 65 71
13 17 22 40 50 54 71 86 100 118
M 5 5 7 12 18 20 24 27 a0
3 12 17 11 13 20 23 30 %1 45

Note;: Value of European consumpiion bas been estimaced directly in dollars. Se¢ Introduction to
Appendix A for discussion of forecast,

Source:

DATAQUEST, Inc.

Copyright © 30 May 1979 by DATAQUEST
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TOTAL SEMICONDUCTOR

TOTAL I ¢

BIPOLAR DIGITAL
rrL

orL

ECL

OTHER

MOS
PMOS
NMQS
CMOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

HYBRID
POTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POVER

DIODE

SMALL SIGNAL
POWER

ZENER

THYRISTOR
OTHER

OPTODELECTRONIC
LED LAMPS

LED PISPLAYS
COUPLERS

Table A-5
ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION
(Dollars in Millions) 5‘@(
. PR c ot
L 8
1974 1975 1976 19717 19?3/f1979 1980 1981 1982 1983
7

236 225 333 436 593 759 867 1056 1271 1493
82" 90 134 180 287 ase 426 sS4y 677 823
("3} 0 s a7 Sk 76 BS 100 116 131
22 By 67 86 i10 132 146 175 198 219
18 16 32 57 1013 150 185 269 363 473
11 117 171 222 270 322 ase ary Ll 457
B2 62 92 111 128 161 167 181 194 209
43 27 LY §2 60 687 66 70 72 T4
39 35 L ¥ 59 68 9y 101 111 122 135
37 k1) 62 75 - 11 110 117 130 144 169
20 16 18 22 3o il i3 36 as upn
14 18 2 40 ']} 62 66 73 §2 a3
3 2 12 iy i8 17 18 21 24 27
12 -] B 18 26 28 30 35 b1 7
10 10 9 16 22 23 25 31 35 S
12 18 28 ay -1 79 102 135 180 213
1 13 7 i1 18 18 23 30 B0 48

8 ) 12 11 18 23 a0 41 59 70

1 1 3 | A 18 22 26 3 au

3 & 6 9 12 20 27 38 50 61

OTHER

Note:

Yalue of Rest-of-World consumpiion has been estimated directly in dollars and iranslated from

yen using exchange rate applicable during period of estimate. See [mroduction o Appendix A

for discussion of forecast.

Source: DATAQUEST, Inc.

SIS
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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
TOTAL SEMICONDUCTOR 2395 2505 2u58 3142 4798 Su0S 6373 5827 6782 @577
TOTAL IC €54 801 892 1244 2046 2510 2120 2938 3541 5084
BIPOLAR DIGITAL 396 w12 447 538 921 979 682 905 3070 1358
ITL 169 169 225 349 658 719 u9e T11 @63 1070
orL 441 1w 116 S8 121 105 8t 71 55  S3
EcL 20 53 62 58 65 73 55 76 9% 140
OTHER s8 w6 w4 33 77 82 47 &7 S8 96
MOS 29 97 156 275 $85 880 837 1229 1533 2289
PMOS 28 4 187 280 S36 697 609 GuB 563 599
¥MOS 0 Q 2 4 13 72 133 377 696 1S
CMOS 1 3 ? 12 56 11 95 204 274 34§
LINEAR 229 292 209 430 S40 651 601 804 1038 1436
INTERFACE 47 72 91 75 g9 95 123
CONTROL 190 210 247 242 320 w08 527
ENTERTALNMENT 9% 152 182 165 2u8 347 50§ P
OTHER 94 106 131 118 147 188 281
LY
HYBRID
TOTAL DISCRETE 1697 1656 1515 1791 2586 2700 2028 2601 2832 3174 f ‘
TRANSISTOR B30 824 794 935 1377 1800 1063 1343 1u30 1511
SMALL SICNAL 550 538 497 585 863 874 638 803 911 830
POWER 271 286 297 340 514 526 k25 540 619 681
DIODE 870 €33 537 640 887 o4& 709 904 OBy 1188
SMALL SIDNAL 279 243 169 205 291 323 281 276 295 346
POWER 293 298 296 346 480 MB2 39¢ SO SS9 G682
2ENER g8 @2 77 8% 116 139 100 124 130 160
THYRISTOR 115 118 107 123 202 237 180 241 291 317
OTHEK 82 81 77 93 120 124 76 113 127 158
OPTOELECTRONIC ' A8 852 107 166 195 225 288 309 419 -
LED LAMPS 6 6 15 22 23 a2 5% 66 89
LED DISPLAYS 13 21 55 108 120 120 151  1us 193 1
COUPLERS 1 2 7 15 21 22 29 3 51
OTHER 28 23 30 26 33 43 Si 65 86
Note: Value of Japanese factory shipments included in worldwide rotals have been transiated from yen i
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
(Dollars in Millions)
1969 1970 1971 1972 1973 197% 1975 1976 41977 1978
TOTAL SEMICOWDUCTOR 1327 1210 1161 1438 2209 2626 2119 2665 307y 3790
TOTAL I C 498 S24 537 748 1182 1489 1216 1612 2029 2659
BIFOLAR DIGITAL 326 287 263 382 556 595 395 S0 623 780
7L 142 136 135 224 nu28 470 303 410 537 630
DTL 114 100 63 63 61 49 43w 3 33
£CL 23 s 38 36 w1 45 33 3™ w5 57
OTHER 47 37 21 19 26 31 16 15 12 10
MOS 21 75 101 169 383 595 538 791 985S 134@
PNOS 20 T2 93 156 323 435 353 327 242 240
NMOS 0 o 2 4 12 66 108 2301 S2%  4s0
CMOS 1 3 5 9 48 o 77 183 218 258
LINEAR . 151 162 173 238 253 309 283 318 421 §31
. INTERFACE -
3 CONTROL
ENTERTAINMENT
OTHER .
HYBRID
TOTAL DISCRETE 792 653 587 678 89 983 75¢ 889 915 970
TRANSISTOR 363 290 303 358  wub 468 368 418 437 475
SMALL SICNAL 233 175 178 208 230 2% 189 225 225 239
POWER 130 115 $28 150 210 214 179 193 212 236
: DIODE 307 2% 188 210 286 327 256 300 313 346
SMALL SICNAL 143 104 51 4T 73 9% $2 731 18 80
POWER 108 101 102 119 159 169 142 164 171 196
ZENER 56 51 3 w4 54 63 §2 83 B4 70
THYRISTOR 63 &0 54 B4 95 102 7S 108 113 110
OTHER 58 &7 81 46 75 8& 52 67  §2 39
OPTOELECTRONIC 37 33 37 71 171 1s4 152 164 130 181
LED LAMPS 5 5 9 .13 13 15 19 23 25
[ LED DISPLAYS 11 18 & 83 o9p 98 99 57 80
' COUPLERS 1 2 5 11 15 1 20 20 28
OTHER % 12 1 1% 18 25 26 20 28
Source: DATAQUEST, Ine.
{
o S
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Table A-8

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
(Dollars in Millions)

1969 1970 1971 1872 1973 1974 1875 1976 1977 14978

TQTAL SEMICONDUCTOR 2% 642 583 8286 1322 1199 925 1521 1826 2569

TOTAL I'C 73 181 187 240 432 429 396 665 804 1357
BIFOLAR DIGITAL 29 59 (1 S0 95 108 76 106 140 197
TTL :
DTL
ECL .
OTHER
MOS 7 17 e 82 163 160 186 230 332 635
™08 7 17 43 80 157 146 158 200 180 185
NMOS 0 0 o 0 1 M 19 60 118 395
CMOS 0 0 1 2 5 10 13 a0 3u 55
LINEAR 37 65 w8 108 174 161 134 269 332  52%
INTERFACE
CONTROL . .
ENTERTAINMENT
OTHER
HYBRID
TOPAL DISCRETE 352 482 w27 563 @869 754 SO07  81iB 953  t10W
TRANSISTOR 206 285 243 317 500 439 305 474 520 559
SMALL SIGHAL 135 189 151 213 362 310 1A% 302 316 340
POWER 69 96 a2 99 138 129 116 172 208 219
DIODE 117 169 152 203 296 246 164 277 319 396
SMALL SIGNAL 45 64 u? &R 102 80 58 88 9% 120
POWER 6u 92 9u 120 171 13w 88 162 192 235
ZENER 8 13 11 15 23 26 10 27 30 43
THYRISTOR 19 29 23 25 50 u6 27 4 70 1
OTHER 11 9 9 23 23 21 11 21 w 65
OPTOELECTRONIC 0 9 9 23 2 16 22 38 69 10
LED LAMPS 0 0 2 3 2 3 & 3 13 ‘
LED DISPLAYS 1 2 7 12 8 10 21 a3 53
COUPLERS 0 0 1 2 2 3 3 3 a
OTHER 8 7 13 u " 6 8 27 30

Mote: Value of Japanese factory shipmenss have been translared from 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 shiprnents for 19691978 ex-
presses in yen.

Source: DATAQUEST, Inc.
Ministry of International
Trade and Industry (MIT1, Japan}

A8

Copyright © 30 May 1979 by DATAQUEST $is
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(Dollars in Millions)

Table A-9
ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS

1969 1970 1971 1972 1973 1974 1975 1976
TOTAL SENICONDUCTOR 633 641 656 789 1195 148 1209 1442
POTAL I C 83. 136 206 250 403 531 457 556
BIFOLAR DIGITAL 4t 86 127 141 252 246 181 227
7L
pTL -
gL
OTHER
MOS 1S 11 25 38 122 108 142
PMOS 1§ 11 2w 36 113 97 115
NNOS o o o o o 2 & 16
CMOS o o e 1 3 7 s 11
LINEAR ¥l 65 68 8w 112 183. 168 187
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HYBRID
TOTAL DISCRETE Su3 499 486  $27 771 883 717 826
TRANSISTOR 256 241 238 250 396 &43 350 395
SMALL SIGNAL 184 166 158 153 230 260 220 225
POWER 72 75 80 91 166 183 130 170
DIODE 242 204 181 219 296 34 276 315
SNALL SIGNAL 87 71 66 82 107 120 78 103
POVER 121 105 100 107 150 178 188 176
ZENER 3 28 25 30 39 S0 30 3
THYRISTOR 33 29 30 3 57 8 78 91
OTHER 12 25 27 2w 22 11 13 25
OPTOELECTRONIC 7 & 6 12 20 2w 38 61
LED LAYPS 1 1 s & & 10 23
LED DISPLAYS 1 T 27 s 13 20
COUPLERS 6 o 1 2 a3 3
OTHER « % 5 & & 8 1

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

Source:

1977
1587
702

2u8

207
134
51
22

247

889

414
217
197

338
107
195
as
107
3o
-1
L)
39

i

284
159

32

328

997

405
189
216

424
129
248

Y7

iis
50

137
y7
53
13
24

DATAQUEST, Inc.

518

t Copyright ©® 30 May 1979 by DATAQUEST
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Table A-10

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

1969 1970 1971 1972 1973 197¢ 1975 1976 1977 1978

POTAL SEMICONDUCTOR 10 12 17 29 72 132 120 3198 195 258

TOTAL I C 0 0 2 5 18 51 51 105 106 142
BIFGLAR DIGITAL - 0 2 5 18 30 30 67 59 68
7L
brL
ECL
OTHER
MOS 0 0 0 0 0 3 5 6 g 22
PMOS i} 0 0 0 0 3 5 [ 9 11
NMOS 0 0 0 0 0 0 0 0 0 8
CNOS 0 0 0 0 0 0 0 0 0 3
LINEAR ) ] 0 0 1 18 16 az 3g 52 )
INTERFACE
CONTROL v .
ENTERTAINMENT
OTHER
. B B
HYBRID
TOTAL DISCRETE 10 12 15 23 50 10 53 68 75 99
TRANSISTOR 6 8 10 15 41 50 50 56 59 72 '
SMALL SIGNAL 6 8 10 15 41 50 40 51 53 62
POWER 0 0 0 0 0 0 0 5 6 10
DIGDE 4 y 5 8 9 20 13 12 14 20
SMALL SIGNAL 4 Y 5 8 9 20 13 12 14 17
POWER 0 0 0 a 0 0 ¢ 0 0 3
ZENER 0 0 0 0 0 0 0 0 0 0
THYRISTOR o 0 o 0 0 0 0 0 1 3
OTHER i} 0 0 0 0 0 0 Q 1 4
QPTOELECTRONIC 0 0 0 1 a i1 16 25 14 17 Y
LED LAMES 0 0 0 0 0 2 4 & K] 4
LED DISPLAYS o 0 i 0 2 5 7 11 S 7
COUPLERS 0 o 0 0 0 1 2 2 2 2
OTHER 0 0 0 1 i 3 3 6 4 4

Nowe:  Vatue of Rest-of-World factory shipments have been estimated directly in U.S, dollars.

Source: DATAQUEST, Inc,

A-10 Copyright © 30 May 1979 by DATAQUEST SIS
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Table A-12

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

United

France: Germany: Kingdom:
Japan: .. Dollars Dollars Dollars

Dollars Per French Per Deutsch Per Pound
Year Per Yen Franc mark Sterling
1970 0.002795 0.1810 0.2744 2.3963
1971 0.002913 0.1822 0.2886 2.4506
1972 0.003311 0.1985 0.3140 2.4878
1973 0.003721 0.2267 0.3811 2.4587
1974 0.003427 0.2099 0.3897 2.3524
1975 0.003368 0.2337 0.4063 2.2069
1976 0.003376 0.2091 0.3998 1.7960
1977 0.003761 0.2042 0.4337 1.7602
1978 0.004822 0.2233 0.5012 1.9280
April 30, 1979 0.004507 0.2290 0.5277 2.0700

Source: Federal Reserve Bulleiin
DATAQUEST, Inc.

A-12 Copyright © 30 May 1979 by DATAQUEST SIS
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Table A-13

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
(Yen in Billions)

Source: DATAQUEST, Inc.
Minisiry of Internationai

1974 1875 1876 1977 1978 1979 1980 1981 1982 1983
TOTAL SENICONDUCTOR 363.4 29B.4 uS6.6 487.4 S§15.7 89,0 Guk4.3 Tue,1 B855.6 $70.9

TOTAL I € 1RO.8 33u.0 211.2 233,2 293,0 357,9 w@9,0 500,31 S96.6 700,5
BIPOLAR DIGITAL 3.4 30,0 46,2 $0.5 ®7.0 S1.8 S$6.0 64.5 73.6  8k.4
7L
DTL
£CL
OTHER
NOS 72.4  60.4 84,7 B7.2 428.6 17u.2 204.5 258.8 2I18.6 382.2
PMOS
¥¥0S
cHoS
LINEAR 48.0 3.6 80.3 85.5 117.4 134,0 146.7 176.8 2063.4 233.8
INTERFACE
CONTROL
ENTERTAINNERT
OTHER
HYBRID :

TOTAL DISCRETE 213.2 154.0 233.1 232.9 192,27 20S.1 209.2 218.8 227.5 235.8
TRARSISTOR 123.7 92,3 130.6 128.6 103.3 103.1 104.9 108.3 113.2 120.0
SMALL SICNAL $8.1 S6.1 66.8 80.3 63.8 59.7 59.3 $8.7 61.1 62.0
PONER 36.6  26.2 83,8 ue.5  38.4 3.3 w5.% 28,5 S2.1  S8.1
PIODE 72.4 80,0 78.8 7%.2 72.6 73.0 75.3 79,6 Bu.2 49,6
SMALL SIGNAL 20.4  21.06 25.8 22,1 49.5 18,9 18.9  19.5 20.3  21.1
POVER 36.4 23.5 46,2 W5.5 46.6 47.3 4.9 Si.8 52.2 S8.7
ZENER 7.6  S.4 7.1 6.1  &.4 6.8 7.8 8.3 8.7 9.7
THYRISTOR 11.4 8,6 15.1 19.% 15,0 17.0 17,6 19,7 21.4  23.0
OPHER 5.6 2,3 8.6 12,5 10,7 12,0 12.8 13,5 21.%  16.2

OPTOELECTRORIC 9.3 10,4 1.5  21.3 21,2 8.1 26.1 29,2 31.5 34,6
LED LAMPS 1.2 1.8 2.1 2.1 2.3 3.3 3.1 3.1 3.3 a.s
LED DISPLAYS “.? 4.8 8.0 11.2 10.2 11.%  13.8 12.8  13.5 1.7
COUPLERS 0.9 0.8 1.2 1.8 2.3 2.3 2.3 2.7 3.3 3.5
OTHER 2.6 3.3 2.7 &.1 6. 7.1 B.9 16.6 11.%  12.9

Trade and Industry {MIT!, Japan)

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

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
(Yen in Billions)

1969 1470 1971 1972 1973 1974 1975 1976 1877 1978

TOQTAL SEMICONDUCTOR 183.0 232.8 200.0 247.2 355.3 3u47.1 276.% uS0.5% 493.8 532.7

TOTAL I ¢ 26.3  S0.%  S0.&  72.3 112.3 125.3 117.6 197.1 212.3 281.4
BIPCLAR DIGITAL 16.% 21,1 38,9 15,1  24.6  31.4  22.6 31.5 37.2  4D.9
TTL
oL
ECL
OTHER
MOS 2.8 6.1 35,1 2%.§ w2.8 46,7 55.2 AS.8 86.9 131.7
BNOS 2.5 .1 14,8 23,9  w1.2 42,6 5.7 59,1 ué.%  38.%
RMOS 0.0 0.0 0.0 0.0 0.3 1.2 S.6  $7.7  31.4 81,9
CHOS 0,0 ¢.0 0.3 0.8 1.3 2.9 3.9 6.9 9.0 11.4
LINEAR 13.3 23.3 16.7  32.6  &&.¢ 47,2 39.7 78,7 88.2 108.%
INTERFACE
CONTROL
ENTERTAINMENT
OPHER
F34.1
TOTAL DISCRETE 126.7 179.1 146.2 170.0 227.3 216.6 151.5 242.7 253,2 229.7
TRANSISTOR 73.8 305.0 B3.2 9.2 129.2 128,2 90.5 1k0.3 13@.% 115,%
SMALL SIGNAL 48.0  70.7 51,7 64,3 83,1 80.6 S56.2 69.% Bu.0 70,5
POVER 28,8 4.3 31,5  29.9  37.1  37.6  3I%.&  S0.9  Su.&  4S.4
pIoDE ¥2.1  60.5 $2,0 61.3 79.5 €8.9 w8.T 42.6 ew.8 €2.§
SMALL SICGNAL 16.2  22.% 16.1  20.5 27.s 25,7 17.2 26.6 25.5 24,8
POWER 23,0 32,9 22,2 36,2 45,9 35,6 26.1 48.0 51,3 48,7
ZENER 2.9 4.6 1.0 4.5 6.2 7.8 $.u 8.0 7.9 8.9
THYRISTOR 6.8  10.4 7.9 7.5 12.4  13.4 8.0 13.6 18.5 17.8
OTHER 3.9 1.2 3.1 6.9 6.2 6.1 .2 .2  11.6  13.%
OPTOELECTRONIC 2.0 3.2 3.1 4.9 5.6 5.2 7.3 14.5 18,2  21.6
LED LANPS 0.9 1.8 1.6 2.7
LED DISPLAZS 2.9 6.2 6.6 11,0
COUPLERS 2.7 0.9 0.8 1.6
OTHER 2.6 5.8 7.2 5.2

Source: DATAQUEST, Inc.
Ministry of International
Trade and Indusiry (MITI, Japan)

A-14 Copyright © 30 May 1979 by DATAQUEST £ SIS
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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 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 meajor product categories of semiconductor devices. In these tables, semicon-
duetor components are divided into three major product groups: integrated ecircuits,
diserete 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 diserete 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 ineludes 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 Electrie. 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 ecomsumption 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 deviee 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 oceurring from that point where the device was tested and
marked, irrespective of where the device was assembled or where the initial wafer

SIS Volume I 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. Qur besis 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 implieit 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.

Historieal 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. Department of Commerce trade statisties, marketing
statisties 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 statisties and MITI trade statisties 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 III
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® Estimates presented by knowledgesable and reliable industry spokesmen

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

. Published product literature and price lists
o Interviews with knowledgeable manufacturers, distributors, and users

. Relevant projected world economiec 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 pest
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 represents an estimate.

VALUATION OF CONSUMPTION AND FACTORY SHIPMENTS

Regional 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. producerst
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 IT 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 index that measures price changes in aggregate semiconductor
product. In en 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 eleetronic 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 all
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 direectly 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
vear can be found in Table A-0 at the end of this introduction. Tables A-3 and A-8
give Japanese 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 date are expressed in current dollars. For
the consumption forecast, which appears in Tables A-1 through A-§, all estimates for

A-4 Copyright @ 21 August 1980 by DATAQUEST SIS Volume III
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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 elients upon
request.

Frederiek L. Zieber

Jean Page
Table A-0
ANNUAL FOREIGN EXCHANGE RATES
(Expressed in U.S. Dollars)

United

France: Germany: Kingdom:
Japan: Dollars Dollars Dollars

Dollars Per French Per Deutsch Per Pound
Year Per Yen Franc Mark Sterling
1970 $0.002795 3¢  $0.1810 $0.2744 $2.3963
1971 $0.002913 % $0.1822 $0.2886 $2.4506
1872 $0.003311 7?%; $0.1985 $0.3140 $2.4878
1973 $0.003721 > ° $0.2267 $0.3811 $2.4587
1974 $0,003427 24 5 $0.2099 $0.3897 $2.3524
1975 $0.003368 1% $0,2337 $0.4063 $2.2069
1976 $0,003376 $0.2091 $0.3998 $1.7960
1977 $0.003761 +v“ $0.2042 $0.4337 $1.7602
1978 $0, 004857 2°% $0,2251 $0.5051 $2.0260
1979 $0.004518 ' $0.2361 $0.5482 $2.1312
Jan-June $0.004231 $0.2385 $0.5557 $2.2778

average, 1980

Source: Federal Reserve Bulletin
DATAQUEST, Inc.

SIS Volume II1 Copyright @ 21 August 1980 by DATAQUEST A-5



Appendix A—Market Estimate Worksheets

Table A-1
ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)

1975 1576 1977 978 1979 1980 1981 1982 1981

|| e — e— | — mmmrwwr | w— — —rr——

—
Nl
o0
™

TOTAL SEMICONDUCTOR 4373 5827 6846 8853 11116 13532 14978 17733 21886 25928

TOTAL T C 2120 2938 3687 5235 7126 9246 10523 12770 16112 19456
BIPOLAR DIGITAL 682 905 1084 1405 1799 Q260 (3500 2967 3663 438)
L 499 711 879 1120 1482 1894 2108 2510 3110 3705
DTL . 81 71 55 $3 45 31 22 16 13 10
ECL 55 76 94 140 160 194 209 243 293 339
OTHER &7 41 58 92 112 145 165 198 247 299
nOS 837 1229 1539 2309 3430 czgggj 6985 9001 11084f
PMOS 609 648 569 595 660 40 120 700 670
NMOS 133 377 696 1366 2211 3270 39%6 5062 6701 8401
cHOS 35 204 274 348 559 793 939 1203 1600 2013
LINEAR 601 804 1064 1521 1897 q%;ydﬁb 2018 3448 4019 .
INTERFACE 75 89 95 123 160 2 201 238 291 339
CONTROL 243 320 408 S$37 718 815 902 1066 1304 1520
ENTERTATNMENT 165 248 372 S80 669 740 797 918 1096 1224
OTHER 118 3147 188 281 350 417 484 596 757 936
HYBRID . II
TOTAL DISCRETE 2028 2601 2650 3205 3395 3575 3669 3960 4514 4922
TRANSISTOR 1063 1343 1447 1857 1581 1621 1659 1792 2030 2198
SMALL SIGNAL 638 803 817 861 827 849 852 905 1001 1056
POWER 425 540 630 696 754 772 807 887 1028 1142
DIODE 709 s04 977 1173 1271 1378 1414 1513 1711 1853
SMALL SIGHAL 211 276 279 316 352 378 381 390 428 449
POWER 398 S04 569 682 736 615 842 926 1068 1170
ZENER 100 124 128 175 183 185 191 187 215 226
THYRISTOR 180 241 295 317 358 409 421 461 542 606
OTHER 76 113 131 158 185 167 175 194 231  26¢
OPTOSLECTRONIC 226 208 309 415 595 711 798 1003 1260 1547
LED LANPS 12 s4 66 89 113 136 150 183 220 264
LED DISPLAYS 126 151 144 193 265 315 351 434 539 647 3
COUPLERS 22 29 34 51 81 97 106 131 161 193
OTHER 43 sS4 65 86 136 163 191 255 340 443

Woce: Plsase sam Introduction to Appendinx A for discussion of terms and
definitions of forecast. )
gxchange rates are given in Table A~0 at the end of the Introduction.

Source: DATAQUEST, Inc.

A-6 Copyright © 21 August 1980 by DATAQUEST SIS Volume III
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Table A-2

ESTIMATED RORTH AMERICAN SEMICONDUCTOR CONSUMPTION
{(Millions of Dollars)

TOTAL SEMICONDUCTOR
TOTAL I C
BIPOLAR DIGITAL

ENTERTAINMERT
OTHER

BYBRID
TOTAL DISCRETE

TRARSISTOR
SMALL SIGNAL
POMER

o10DE

SMALL SIGHAL
POMER

IENER

THYRISTOR
OTHER

OPTOELECTRONIC
LED LAMPS
LED DISPLAYS
COUPLERS
OTHER

Hotet  Please see Introduccion to Appendix A
definitions of forecsst.

SIS Volume HOI

1875 1976 1977 1978
1810 2353 2720 23414
1018 1418 1784 2354
362 488 584 718
432 680  B45 115)
224 270 35% 485
664 781 830 914
339 400 405 451
179 208 154 219
160 1%2 211 232
223 26T 290 312
52 65 €0 55
12e 153 174 182
43 49 56 715
60 83 100 106
42 41 a6 45
128 144 105 )46
13 15 13 20
a6 90 53 76
13 17 17 20
1¢ 22 22 30

1978
4697
3378

966

1780

629

1095
521
241
280

376

1980
5907
sns
1252

2542

691

1157

541
246
295

425
71
2684
70

140
51

265
34
114
540
67

for discussion of

Bourees

1981 1982
6585 7660
5076 &0358
1371 1590
2944 3587
761 a8l
1170 1248
547 583
246 259
301 324
429 454
"l 72
287 300
1 73
142 152
52 $7
289 356
36 42
123 148
53 65
7 101
tarms and
PATAQUEST, Inc.

1383
9390

T544
1%40

455)

1053

1984
10%55

8916
2281

5481

1184

1509
703
292
411

539

U.$. Departaent of Commarce,
Sursan of the Census

Semiconductor Industry
Aspocistion (SIA)

Copyright @ 21 August 1980 by DATAQUEST
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ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

TOTAL SEMICONDUCTOR
TOTAL I C
BIPOLAR DIGITAL
L
DTL

ECL
OTHER

MOS *

PMOS
NMOS
CHOS

LINEAR
INTERFACE
CONTROL
ENTERTAINMENT
OTHER

EYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGNAL
POWER

DIODE
SMALL SIGNAL
POWER
ZENRER

THYRISTOR
OTHER

OPTOELECTRONIC
LED LAMPS
LED DISPLAYS
COUPLERS
OTHER

Table A-3

1975 1976 1477 1978 1979 1980 1981 1982 1983 1984
1005 1549 1833 2487 2656 3111 3507 4212 5284 6356
451 713 877 1413 1696 2114 2465 3040 3870 4766
101 156 180 227 237 265 302 37 469 571
203 286 328 620 904 1211 1449 1817 2351 2952
147 2MN 159 566 555 630 714 850 1050 1243
519 187 876 972 62% B4l 861 937 1091 1201
1l 441 477 498 398 370 375 407 473 514
189 293 302 ane 242 240 24) 258 290 308
122 148 175 190 156 130 134 14% 1B3 206
168 266 279 350 305 317 27 354 407 446
71 86 B3 94 80 85 13 8% 100 l0%
79 156 171 225 194 194 202 225 263 294
18 24 25 K} 3l 38 39 40 44 47
29 51 73 72 73 101 104 11% 137 153
11 29 47 52 53 53 5% 61 T4 86
35 49 80 102 131 156 18] 235 303 el
] 9 & 11 14 17 19 24 30 37
16 27 44 49 64 76 89 112 142 174
3 4 7 11 12 14 16 2l 26 32
11 9 23 3l 11 49 57 718 105 146

Note: Valos of Japaness cOnsumption has bsen translated from yen to dollars
st sxchange rate applicable during period of getimata.

Rxchange rates are given in Table A0 at the end of the Introduction,

(See Tuable A=12 for yen value of Japansse sqmicomductor consumption.)

Soureet

A-8 Copyright @ 21 August 1980 by DATAQUEST

Minisery of Intarnational Trade
and Industry (MITI, Japan}
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Table A-4

ESTIMATED EUROPEAN SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)

1975 19%6¢ 1977 1978 1979 1960 1961 1582 1983 1984
TOTAL SEMICONDUCTOR 1333 1592 180% 2310 28B0 3530 23843 4550 5608 6664

TOTAL I C 561 673 830 1146 1578 2110 2365 2920 3740 4600
B%;EL&! DIGITAL 18% 226 2%% 371 49 620 685 825 1028 12%§
DTL
ECL
OTHER
MOS ~ 158 216 278 428 612 925 1064 1363 1810 2280
PHOS
NMOS
CMOS
LINEAR 214 2 293 AT 470 565 616 733 902 10464
INTERFACE
CORTROL
ENTERTAIRMENT
OTHER
HYBRID
TOTAL DISCRETE 728 832 897 1029 1147 1225 1257 1354 1524 1659
TRANSISTOR 351 410 448 485 S32 S70 561 628 695 752
SMALL SIGHAL 243 258 268 282 302 31% 320 339 31s 399
POWER 108 152 180 203 230 251 28] 28% a1é 353
DIODE 282 309 g2 392 450 479 494 525 592 639
SMALL SIGHAL 72 107 108 137 178 185 186 189 207 217
POWER 173 163 180 209 223 237 248 2N 17 351
ZENER 37 k1] k2 46 49 57 60 62 (1} 1
THYRISTOR 82 - 99 9% 113 121 130 134 148 174 19%
OTHER 13 kT 28 s 44 46 48 $3 63 72
OPTOELECTRONIC 44 67 82 115 155 195 221 276 44 406
LED LAMPS 10 23 iz 40 48 60 &7 82 98 lie
LED DISPLAYS 17 22 32 50 63 79 88 109 136 164
COUPLERS S ] 7 12 22 27 30 37 (1 56

OTHER 12 17 11 13 r ¥ 29 36 48 64 68

¥ote: Pilease sse Introduction to Appendiz A for discuseion of terms and
dafinitions of forecast.
Enchange rates afe given in Table A-0 at the end of the Introduction,
Yalws of Ruropean coasumption hss besn estimated directly in dollars.

source: DATAQUEST, Inc.

SIS Volume III Copyright @ 21 August 1980 by DATAQUEST



Appendix A—Market Estimate Worksheets

Table A-5

ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)

[
L]
~4
v
'™
L]
ld

1877 18%6 1979 1980 1981 1982 1983 1984

TOTAL SEMICONDUCTOR 22% 333 484 648 883 S84 1105 1311 1624 1350

TOTAL 1 C 80 134 196 302 477 S37T €17 1%z 988 1174
BIPOLAR DIGITAL 36 35 51 B9 100 127 146 179 226 275
L
PTL
ECL
OTHER _
oS 46 67 88 110 134 150 178 219 289 371
PMCS
NMOS
cHos
LINEAR 16 32 57 103 243 260 293 354 443 S28
INTERFALE
CONTROL
ENTERTAINMENT
OTBER
HYBRID
TOTAL DISCRETE 117 171 246 290 324 352 381 423 492  $S4
PRANSISTOR 62 92 117 123 136 140 186 174 203 229 .
SMALL SIGNAL 27 44 53 S22 42 44 45 4% 2 57
POWER 35 48 64 71 88 9% 111 128 151 172
DIODE 36 62 86 119 140 157 164 180 206 229
SMALL SIGNAL 16 18 28 30 33 317 38 40 44 &7
POWER 18 32 44 66 84 100 188 118 138 156
ZENER 2 12 14 23 23 2 21 22 24 26
THYRISTOR 9 € 23 26 34 38 41 46 55 64
OTHER 10 9 20 22 20 17 20 23 20 32
OPIOELECTRONIC 19 28 &2 %6 82 95 107 136 174 222
LED LAMPS 4 7 15 18 22 25 28 35 a4 sS4
LED DISPLAYS 9 12 15 18 40 48 51 &5 83 103
COUPLERS 1 3 3 8 4 6 7 9 "t
OTHER 3 H 9 12 16 18 23 28 38 54

Hoce: Pleass aes Introduction to Appendix A for discussion of terms and
Safinitions of forecast.
Exchangs rates are¢ given in Table A=0 at the end of the Introduetion.
Value of hest-of-Norld consumption has besn estimated directly in
dellars.

Source: DMAMDEST, Ine.

A-10 Copyright © 21 August 1980 by DATAQUEST SIS Volume III
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Table A-6

ESTIMATED WORLDWIDE SEMICONDUCTOR PACTORY SHIPMENTS
(Millions of Deollars)

1970 1971 1972 1973 197¢ 1975 1976 1977 19768 1979
TOTAL SEMICONDOCTOR 2505 2459 3142 4798 S405 4373 SB27 6846 8859 11116
TOTAL I C 8gl 892 1244 2046 2510 2120 2938 3687 5235 Tiz6
S8IPOLAR DIGITAL 412 447 538 921 979 682 905 1084 1405 1799
TIL 169 228 a4 658 719 499 Tl 879 1120 1482
DTL 144 116 98 121 108 81 n 58 53 45
ECL 53 62 58 65 73 55 76 94 140 160
OTHER 46 44 EE ) 77 a2 47 49 56 92 112
MOS 87 156 276 58% 880 837 1229 153% 2309 M0
PMOS 94 147 260 516 697 609 640 569 595 680
NMOS 0 2 4 13 T2 133 ITT 696 1366 2231
CHos 3 7 12 56 111 95 204 il | 48 539
LINEAR 292 89 430 £40 651 601 BO4" 1064 15%2) 1897
INTERFACE 47 72 91 7% 1] s 123 160
CONTROL 150 219 247 243 320 408 §37 718
ENTERTAIRMENT 99 152 182 165 248 373 580 669
OTHER 94 106 131 118 147 198 291 50
HYBRID
TOTAL DISCRETE 1656 1515 1791 2586 2700 2028 2601 2850 3205 239%
TRANSISTOR 824 794 93% 1377 1400 J063 1343 1447 1557 1881
EMALL SIGNAL 538 497 595 B63 874 638 803 M} 4861 827
POWER 286 97 340 514 8526 425 540 636 696 754
DIODE 633 537 640 887 944 709 9504 $77 1173 1271
SMALL SIGNAL 243 16% 205 291 a2a 211 276 279 316 as2
POMER 298 296 b 480 482 398 504 569 682 T3
IENER 92 72 88 116 13 100 124 129 175 183
THYRISTOR 118 107 123 202 232 180 241 25 117 s
OTHER -3 17 93 120 124 76 113 i 158 185
OPTOELECTRONIC 48 52 107 166 195 225 288 los 419 595
LED LAMPS [ 3 6 15 22 23 2 54 11 a9 113
LED DISPLAYS 113 21 55 104 120 128 15 144 193 268
COUPLERS 1 2 ? 15 21 22 29 34 51 81
OTBER 28 23 o 2% 3 43 S4 85 a8 136
Notui  Plaase sew Introduction to Appendix A for discussion of cerms and
dafinicions of forecast.
Sxphangs rates ars given in Table M0 at the ond of the Intraduction.
) Souzcw: DATAQUEST, Ine.

SIS Volume 111
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Appendix A—Market Estimate Worksheets

Table A-~7

ESTIMATED NORTH AMERICAN SEMICONDUCTIOR FACTORY SHIPMENTS

{(Millions of Deollars)

1970 1971 1972 1973 1974 1975 18%6 1977 1978
TOTAL SEMICONDUCTOR 1210 liel 1498 2209 2626 2119 2665 230R1 3B})?
TOTAL I € 524 537 74% 1192 149% 1216 1612 2027 2681
BIPOLAR DIGITAL 287 263 42 556 595 39S 505 621 791
TTL 116 138 224 428 470 303 410 537 680
DTL 100 69 83 . 61 49 43 41 kT 33
ECL 34 38 36 41 45 33 3 40 £7
i OTHER 37 21 19 26 1 16 15 10 21
MOS “ 75 16l 169 383 5985 528 791 985 1348
PMOS T2 93 156 323 418 353 an 242 240
HMOS 0 2 4 12 66 108 301 $28 850
CMOS 3 6 9 48 94 17 163 218 258
LINEAR 162 173 238 253 309 283 316 421 542
INTERFACE
CONTROL
ENTERTAIHNMENT
OTHER
HYBRID
TOTAL DISCRETE 653 587 678 896 983 751 s 924 975
TRANSISTOR 290 302 158 420 468 i6n 418 437 495
SMALL SIGNAL 1758 178 208 230 254 189 225 217 252
POWER 115 128 150 210 214 179 193 220 243
DIODE 256 189 210 186 327 256 e 322 331
SMALL SIGHAL 104 S1 47 7 95 62 73 12 47
POWER 101 102 11% 159 169 142 164 187 193
ZENER $1 36 44 $4 61 52 63 63 31
THYRISTOR 60 54 64 95 102 7% 104 113 110
OTHER 47 41 446 7% [ 13 52 67 ¥ 9
OPTOELECTRONIC 33 n 71 121 144 152 164 130 161
LED LAMPS 5 S 9 13 13 15 9 2] 25
LED DISPLAYS 11 10 46 el 98 99 99 (1] 80
COUPLERS 1 2 3 11 15 14 20 20 28
OTHER 16 12 11 14 18 25 26 20 28
Wote:r Pleass ses Introduction te Appendix A fer diacussion of terms and
detinitions of forecest.
Bource: DATAQURST, Ine.

Semiconductor Industry

A-12 Copyright ® 21 August 1980 by DATAQUEST
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Table A-8

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
{(Millions of Dollars)

1970 1971 1872 1973 1974 1975 1976 1977 1878 1979
TOTAL SEMICONDUCTOR 642 583 826 1322 1199 925 1521 1826 2569 2878
TOTAL I € 141 147 240 432 429 3% 665 804 1357 1730
BIPOLAR DIGITAL 59 %8 S0 85 108 76 106 140 197 231
L
OTL
ECL
OTHER .
noS 17 44 82 163 160 166 290 332 635 887
PMOS 17 43 80 157 146 154 260 180 185 18%
NMOS 0 0 o 1 ¢ 19 60 118 2395 €04
cHOS ) i 2 S 10 13 30 34 35 88
LINEAR 65 4B 106 174 161 134 269 332  52% 612
INTERFACE
CONTROL
ENTERTAINMENT
OTHER
HEYBRID
TOTAL DISCRETE 492 427 S63  BEY 754 S07 818 953 1108 999
TRANSISTOR 285 243 312 500 439 305 474 526 559 472
SHALL SIGNAL 189 151 213 362 310 189 302 309 340 261
POWER 96 92 99 138 129 116 172 217 219 211
pIoDE 169 152 203 296 248 164 277 312 298 377
SHALL SIGNAL 64 47 63 102 ee 58 88 96 120 112
POWER 92 94 120 171 134 88 162 18T 235 224
IENER 13 11 15 23 26 18 27 30 4 &
TEYRISTOR 29 23 25 S0 46 27 46 70 86 83
OTHER 9 9 23 23 21, 11 21 44 65 &
OPTOELECTRONIC g 9 23 21 16 22 3 69 104 149
LED LAMPS 0 0 2 3 2 3 6 ¢ 13 32
LED DISPLAYS 1 2 7T 12 6 10 21 33 53 s
COUPLERS 0 0 1 2 2 3 3 3 & 11
OTHER 8 T 13 4 4 6 8 27 30 47

Noty: PMleass see Introdection to Appandix A for discuseion of terms and

detinitions of focecast.

Esghangs rates are given in Table A~0 at the end of the Introduction.
{Boe Table A=1) for estimpted walue of Japaness factory shipeants

ampressed in yen.)

SIS Volume I

source:

Ministry of Intsrnaticnal Trade

s Ine.

and Indusery (MIT1, Jepen)

Copyright ® 21 August 1980 by DATAQUEST
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Table A-$S

ESTIMATED EUROPEAN SEMICONDUCTOR FACTORY SHIPMENTS
{Millions of Dollars)

1970 1871 1972 1973 1974 1875 1976 1977 1978 1979

TOTAL SEMICONDUCTOR 641 698 789 1195 1448 1209 1443 1744 2213 2542

TOTAL I C 136 206 230 403 531 457 556 750 1064 1302

Bé;gblk DIGITAL 66 129 14l 252 246 18 227 264 349 383
DTL
ECL .o
OTHER .

MOS ] 11 25 39 122 lo8 142 213 04 416
PHQS 5 11 24 36 113 97 115 138 139 170
NMOS 0 0 0 0 2 6 1€ 33 113 201
CMOS 0 o 1 3 7 5 11 22 32 45

LINEAR 65 68 84 112 163 168 187 273 411 493
INTERPACE
CONTROL
ENTERTAINMENT
OTHER

HYBRID

TOTAL DISCRETE 499 486 527 1 893 717 826 898 1012 ]1lo02

TRANSISTOR 241 238 250 396 443 350 395 425 431 440 .
SMALL SIGNAL 166 158 159 230 260 220 22% 232 207 204
POWER 75 80 $1 166 183 130 170 193 224 244

DICDE 204 151 219 296 348 276 3l% 328 413 461
SMALL SIGRAL 71 66 82 107 120 78 103 97 126 160
POWER 105 100 107 150 179 168 178 195 249 262
ZERER 8 25 k1) k) S0 30 2} 36 as a8

THYRISTOR 29 30 3 LY 84 78 2l 111 118 142

CTRER 25 27 24 22 17 13 25 M 50 51

OPTOELECTRONIC 3 3 12 2l 24 k1] 61 86 137 1138

LED LAMPS 1 1 4 6 6 1o 23 6 47 41

LED DISPLAYS 1 1 2 7 9 13 20 k) s3 53

COUPLERS 0 0 1 F) 3 a 4 4 11 17

OTHER 4 4 5 6 & 9 14 14 24 27

Hote: Plesss ses Introduction to Appendix A for discussion eof terms and
definitions of forecast.
Exchange rates are given in Table A0 at the end of the Intreduction.
Valoe of Zuropwan factory shipeents has been estimated digectly in
0.8, dollars.

source: DATACIEST, Inc.

A-14 Copyright ® 21 August 1980 by DATAQUEST SIS Volume III
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Table A-l0

ESTIMATED REST OF WORLD SEMICONDUCTOR PACTORY SEIPMENTS
(Millions of Dollars)}

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

—

TOTAL SEMICONDUCTOR 12 1? 29 72 132 120 198 195 260 388
TOTAL I C ] 2 ] 1% 51 £}  16% 106 133 199
BIPOLAR DIGITAL o 2 5 is k1] 30 67 $9 68 §7
TTL
DTL
ECL
OTHER
”
nOS 0 0 0 0 3 ] é 9 22 49
PHOS 0 0 0 0 3 S 6 9 11 19
NMOS ] a L] 9 0 0 [} 0 8 15
CHOS , 0 0 0 & 0 0 0 0 3 1%
LINEAR 0 9 0 1 18 16 a2 38 43 53
INTERFACE
CONTROL i
ENTERTAINMENT
QTHER
RYBRID
TOTAL DISCRETE 12 15 23 30 70 52 68 7 116 134
TRANSISTCOR 8 10 15 41 30 Ly 36 59 72 92
SMALL SIGWAL e 10 1% 41 50 40 51 53 62 78
POWER 1} 9 1} 0 0 0 5 6 10 17
DICDE 4 5 ] 9 20 13 12 14 3l k)
SHALL SIGNAL 4 S 8 9 20 13 12 14 23 18
POWER 0 0 0 o 0 0 0 0 5 ic
ZENER 0 0 o 0 0 0 0 o 3 4
THYRISTOR 0 L1} 0 0 o 0 0 1 3 S
OTBER 0 0 0 0 0 [ 0 1 4 L]
QPTOLLECTRONIC 0 0 1 3 11 i6. 5 14 17 55
LED LAMPS o 0 o 0 2 4 3 k| 4 10
LED DISPLAYS 0 a 0 2 5 ? 11 5 7 36
COUPLERS 0 0 o 0 1 2 2 2 2 3
OTHER 0 0 1 1 3 3 § 4 4 &

Roter Flaase see Introduction to Appendix A for discussion of tearms and
dafinitions of torecast.
Bashange rates sre given in Table A=0 at the end of the Introduction.
mml of mﬁ-ﬂuu factory shipments hes besn sstimated directly
s U.8. 4 9

Source: DATAJUEST, Inc.

SIS Volume Il Copyright ® 21 August 1980 by DATAQUEST A-15



Appendix A—Market Estimate Worksheets

Table A-1l

(Millions of Units)

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
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Appendix A—Market Estimate Worksheets

Table A=-12

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
{Billions of Yen)

1978 197§ 1977 1973 1979 1980 1981 1982 1983 1984

TOTAL SEMICOMDUCTOR 298.5  45B.% 487.4  SI2.1 587.9 68B.& V6.0 9315 1165.1 13550
TOTAL IC 1340 221.2 233,27 290.9  IVE.3 467.%  S4S5.5 672.9 156.6  1054.9

BIFGLAR DIGITAL 0.0 46.2 50.4 4.7 £2.4 8.7 6.3 82.8 101.3 126.4

L

DIL
=L
OTHER
MGS 60,4 84.7 87.2 127,77 200.1  268.0 320.7  402.2 520.4 €33.4
PMOS
NMOS
o8
LIKEAR 3.6 80.3 95.5 116.,5 122.8 141.2 156.0 188.1 232.4 75.1
INTERFACE .
CONTROL
ENTERTATNMENT
OTHER
HYMRID
TOTAL DISCRETE 134,1 23,1 232.9 200.1 18NS 1861 190.5  207.5 1.5 265.0
TRANSISTOR 92.3 13¢.6 126.% 102.5 Be.1 81.% a3.0 30.1 104,7 1138
SMMLL SIGNAL 56,1 86.0 80.3 63.4 £3.6 531 53,3 1.1 64.2 68,2
POWEN 3.2 43.0 46.% 3.1 .5 28.8 2%.7 33.0 40,5 45.8
DIGDE 3.9 8.8 7.2 72.1 €7.5 0.1 72.3 a4 $0.0 .7
SMALL SIGHAL 1.0 25.5 22.0 19.4 17.7 8.8 1%.0 18.7 22.1 23.2
POWER 2.5 46.2 45.5 46.3 42.9 421.9 44.7 .8 86.2 65.1
2ENER 5.4 7.1 6.7 6.4 6.9 8.4 8.6 5.9 .7 10.4
THYRISTOR 8.6 15.1 19.4 pL | 16.2 22.4 23,0 5.5 3¢.3 M2
QTHER .3 B.h 12.5 10.7 11.7 i11.7 12.2 13.5 5.4 10.0
CPTOZLECTRONIC 10.4 4.6 1.3 21.1 2%.1 M.6 40,0 52.1 £7.0 $6.1
LED LAMPS 1.5 2.7 1.6 2.3 1 1.8 4.2 5.3 6.6 8.2
LEC DISPLAYS 4.8 .0 1.7 10.1 14.2 16.8 19.7 24.8 1.4 .3
COUPLERS 0.9 1.2 1.9 2.3 2.7 3.1 s 4.7 5.0 7.1
OTHER 3 1.7 6.1 6.4 g.1 10.9 12.¢ 17.3 23.2 2.3

sSoures: DATAQUEST, Inc.
Ministry of International Trade
and Industry (MITI, Japan)

SIS Volume I Copyright © 21 August 1980 by DATAQUEST A-17
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ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SREIPMENTS

TUTAL SEMICONDUCTOR
TOTAL IC

BIFCLAR DIGITAL
TTL
o7
®L
QTHER

HOs
PMOS
Wos
OMOS

LINEAR
INTERPACE
CONTROL
ENTERTAINMENT
OTRER

BYBRID
TOTAL DISCRETE

TRANSISTOR
SMALL SIGHAL
FOWER

DIODE
SMALL STGNAL
FOWER
ZENER

THYRISTOR
OTHER
OPTOELACTRONIC
LED LAMPS
LED DISPLAYS

COUFLERE
OTRIR

A-18

Table A-13

(Yen in Billions)

1970 1871 i%72 1973 1874 1975 1976 1977 1978 1879
232,7  200.1 246.8 255.2 347.1 276.3  454.1 485.6 S529.1 637,
$0.5  $0.7 72,2 12,3 125.3  117.§  196.9 213.8  279.4 3830
21,1 18.8  15.1  24.6 3.4 22.6 3L 37,2 40.6. Sl
L4

6.1 15.1 24.5 41,8 4.7 §5.2 85,7 BB.3 130.7 196.4
6.1 4.8 23,9 4l.2  42.6 45,7 58,1 479 381 412
0.0 0.0 0.0 0.3 1.2 5.6 7.7 3.4 8L 1337
0.0 0.3 0.6 13 2.9 2% 69 S0 113 19.5
23,3 167 32,6 443 477 9.7 79T es.3 108.1  135.5
179.0  146.3 1697 227.3  216.6 151.5  242.7 253.4 228.2  221.1
105.0 3.2 54,1 129.2 1228.2 $0.6  140.3 138.¢ 1I1S.1 104.5
70.7  $1.7  64.3 93,1  90.6 S6.2 89.4 B2.2 0.0 57.8
3.3 LS 2909 3.1 37,6 M4 S0.8 570 45,1 46.7
60.4  52.1  £1.2  7%.5  68.5 48,7  82.6 83.2 82,0 834
2.9 16,1 20,5 27.4 25,7 17.2  26.6 25,5  24.7  24.8
329 32.2 36,2 459 5.6 26,1 48.0 49.7  4B.4 49,6
4.6 3.8 45 6.2 7.6 S.4 8.0 8.0 8.8 9.1
10.4 7.9 7.5 124 13.4 6.0 136 186 17.7 184
3.2 31 6% 6.2 61 42 62 1L 134 4.8
12 3L A 5.6 5.2 1.3 4,5 184 2.5 33,0
0. 1.8 L. .7 1l

2.9 6.2 8.8 10,9 13.2

0.9 6.y 0.8 1.7 2.4

2.6 5.6 .2 6.2 10,4

Source: DATAQUEST, Inc.

Minisery of International Trade
and Industry (MITI, Japan)

Copyright @ 21 August 1980 by DATAQUEST
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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 semiconduetor 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-8 have additional
breakouts under Bipolar Digitel and MOS. These new breakouts segment the market
by function.

Table A-6 details world factory shipments of semiconductors up to 1980.
Tables A-T 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
eircuits, 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 deviee 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
small 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 gll noncaptive suppliers to the semiconductor market. It excludes captive
suppliers that manufacture devices solely for the benefit of the parent eompany,

SIS Volume I Copyright © 11 August 1981 by DATAQUEST A-1
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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 mearket 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 eariier Appendix A editions, hybrid devices were included as a separate
segment of integrated eircuits. However, since hybrid devices are primarily a
special packaging arrangement, this segment has been omitted. Hybrid devices
meanufactured by semiconductor compeanies 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 compeanies, 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 & large degree on data collected by the
Electronies 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 (MITD.

A-2 Copyright © 11 August 1981 by DATAQUEST SIS Voiume QU1
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For West European markets, U.S. Department of Commerce trade
statisties, 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 mejor 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
indireet means, wherever possible. Thus, the data in Appendix A are consistent
with Market Share estimates in Appendix B and with the individual eompany
revenue breakdowns in the companies section, as well as with summary tables
presented in Chapter 2, "Semiconductor Markets."”

SIS Volume I Copyright ® 11 August 1981 by DATAQUEST A-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 unavailabile,
and a zero in a table represents an estimate.

VALUATION OF CONSUMPTION AND FACTORY SHIPMENTS

Regional econsumption 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 eany 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 effeet would tend to make the component purchaser's dollar worth more
as time passed in terms of purcehasing electronic capability.

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

A-4 Copyright © 11 August 1981 by DATAQUEST SIS Volume I
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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
ean 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 dolars. 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.
19835; i.e., zero inflation and unchanging exchange rates.” 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.

-/—”/_\
Frederick L. Zieber ~

Jean Page
Katy Guill
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Year

1970
-1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

Appendix A—Market Estimate Worksheets

January-March

average,

A-6

1981

Table A-Q

ANNUAL FOREIGN EXCHANGE RATES

(Expressed in U.S. Dollars)

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

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

Federal Reserve Bulletin

DATAQUEST, Inc.

Copyright © 11 August 1981 by DATAQUEST
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ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION

Table A-1

{Millions of Dollars)

1)

1985

1976 1977 1978 1979 1980 1981 1982 1983  198¢
TOTAL SEMICONDUCTOR 5827 6846 8859 11116 14119 13763 15513 19586 23978 29093
Total Integrated Circuit 2941 3687 5235 7126 9772 9552 11232 14121 17607 21701
Bipolar bigital .B6S 1026 1313 1703 2450 2499 2890 3562 42304 5200
TTL 682 830 1041 1410 2117
DTL 71 56 56 48 45
ECL 76 94 140 157 lse
Other 36 45 78 a8 99
Bipolar Digital (RECAP) B6S 1026 1315 1703 2450 2499 2890 3562 4304 5200
Memory 327 553
Logic 1376 1897
MOS 123¢ 1564 2369 3480 4921 4735 5713 7354 9412 11799
NMOS 2346 518
PMOS 517 3455
CMOS 617 948
{ MOS (RECAP) 1239 1564 2369 3480  492) 4735 5713 7354 9412 11799
(\ Memory 170% 2514
) Microprocessor 543 799
Logic 1232 1608
Linear 837 1097 1551 1843 2401 2318 2629 3208 3891 4702
Total Discrete 2598 2850 3205  33%5 3648 3537 3896 4488 5172  S922
Transistor 1333 1437 1547 1571 1655 1646 1800 2071 2363 2689
Small Signal 793 801 851 Bl7 B49 B51 800 1007 1118 1243
Power Transistor 540 636 €96 754 806 795 300 1064 1245 1446
Diode 911 997 1193 1291 1427 1334 1475 1695 1973 2265
Small Signal 286 309 366 407 443 362 k]3] 434 521 584
Power 504 559 662 711 780 785 884 1030 1193 1384
Zener 121 129 165 173 194 187 203 231 259 297
Thyristor 241 29% 317 ki1 g0 369 412 479 559 645
Other 113 121 148 1715 176 188 209 243 277 323
Total Optoelectronic 288 309 419 5905 699 674 785 979 1199 14740
LED Lanmps 54 66 89 113 130 128 142 173 207 245
LED Displays 151 144 193 265 294 278 329 414 508 €27
Optical Couplers 29 34 51 81 102 104 119 142 170 208
Other 54 65 86 136 172 164 195 250 314 390
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.

SIS Volume I
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_;i
Table A-2

ESTIMATED NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
{Mitlions of Dollars)

1976 1977 1978 1979 1980 1981 1982 1983 1984 1885
TOTAL SEMICOHDUCTOR 2351 2720 3414 4677 6039 5902 7055 8748 10685 12851

Total Integrated Circuit 1418 1784 2354 337% 4721 4604 5574 7019 8693 10585

Bipolar Digital 488 584 718 981 1419 1413 1862 2036 2432 2908
TTL
bTL
ECL
Other ' -
MOS 660 845 1151 1765 2521 2413 3017 3889 4954 6118
NMOS
PMOS
CHOs
Linear 279 355 485 629 781 778 895 10%4 1307 1359
Total Discrete 789 831 914 1075 1078 1065 1201 1382 1566 1748 .
Transistor 400 405 451 521 513 508 567 649 733 809 [\,.
Small Signal 208 194 219 241 231 221 240 269 296 320 2
Power Transistor 192 211 232 280 282 287 327 380 437 489
Diode 265 290 312 376 391 ag4 435 504 569 638
Smell Signal €5 60 55 61 63 €l 67 76 B4 92
Power 153 174 182 235 246 243 279 324 369 418
Zener 47 56 75 80 82 80 89 104 116 128
Thyristor 83 100 106 130 128 125 144 166 193 220
Other 41 36 45 48 46 48 $5 63 71 81
Total Optoelectronic 144 108 146 227 240 233 260 347 426 518
LED Lamps 15 13 20 29 30 30 34 41 46 53
LED Displays 90 53 76 58 96 88 106 131 160 193
Optical Couplers 17 17 20 43 54 55 65 79 97 118

Other 22 22 30 57 60 60 75 96 123 154
Note: Please see Introduction to Appendix A for discussion of terms and definitions of forecast.
Source  DATAQUEST, Inc.
V.S, Department of Commerce,
Buresu of the Census

Semiconductor Industry
Association (S14)

A8 Copyright © 11 August 1981 by DATAQUEST SIS Volume IIf
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Table A-3

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)

1976 1977 1978 197% 1980 1981 1982 1983 1984 1985

TOTAL SEMICOHDUCTOR 1549 1833 2487 2671 3438 3574 4040 4963 6114 7475
Total Integrated Circuit 7;3 B77 1413 1711 2269 2351 2688 3384 4253 5300
Bipolar Digital -156 190 221 237 413 441 501 616 764 534
TTL
DTL
ECL
Other
MOS 286 328 620 204 1119 1169 1352 1747 2249 2866
NMOS
PMOS
LMOS
Linear 271 359 5656 570 737 741 835 1021 1240 1500
(" Total Discrate 787 876 972 829 983 1027 113& 1298 1513 1741
. Transistor 441 477 498 98 465 482 527 605 682 780
Small signal 293 302 308 242 275 280 299 332 365 406
Power Transistor 148 17% 190 156 180 202 228 273 317 374
Diode 266 279 50 305 363 381 423 480 58S 675
Small Signal gé B3 94 80 107 114 124 138 193 216
Power 156 171 225 194 216 225 254 281 334 388
Zener 24 25 31 31 40 4z 45 51 58 71
Thyristor 51 73 T2 73 94 99 116 129 149 172
Qther 29 47 52 53 61 65 72 84 97 114
Total Optoelectronic 49 80 102 131 186 196 220 281 348 434
LED Lamps 9 6 1] 14 30 32 35 44 53 62
LED bisplays 27 44 49 64 B3 B8 99 128 159 200
Optical Couplers 4 7 11 12 16 17 19 23 26 31
Other 9 23 3l 41 57 59 67 BE 110 141

®

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 eonsumption,)
Source: Ministey of International Trade
and Industry {MIT], Japan}

SIS Volume I Copyright © 11 August 1981 by DATAQUEST A-9



Appendix A—Market Estimate Worksheets

Table A-4

ESTIMATED WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION

(Millions of Dollars)

1976 1977 1978 197% 1980 1981 1982 1583 1984 1985
TOTAL SEMICONDUCTOR 1594 1821 2354 2970 3670 33 3716 4490 5462 6644
Total Integrated Circuit 676 | B42 1210 1648 2317 2144 2429 3015 3755 4666
Bipolar Digital 186 213 325 420 537 562 629 784 947 1154
TTL
DTL
ECL
Other
MOS 226 303 488 677 il04 966 1139 1443 1845 2339
HMOS
PMOS
CMOS
Linear 264 326 397 551 676 596 661 788 963 1168
Total Discrete 851 B97 1029 1167 1182 1055 1129 1287 1482 1702
Trangistor 400 438 475 522 511 492 523 596 6589 791
Small Signal 248 252 2712 292 275 2B6 281 324 366 413
Power Transistor 152 186 203 230 236 2086 232 272 323 378
Diode 318 342 412 470 503 404 433 494 565 648
Small Signal 117 138 187 233 225 143 148 165 182 205
Power * 163 170 188 198 231 221 242 285 334 387
Zener 38 34 36 39 47 40 42 44 49 56
Thyristor 99 99 113 121 133 109 118 134 158 182
Other 34 18 29 54 45 50 55 63 70 81
Total Optoelectronic 67 B2 115 155 16l 138 158 188 225 274
LED Lamps 23 32 40 43 41 s 40 47 55 66
LED Displays 22 3z 50 63 58 51 62 75 g2 115
Optical Couplers 5 7 12 22 27 25 27 30 3s 44
Other 17 11 13 22 35 24 29 36 43 51
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.
Yalue of Western European factory shipments has been estimated directly in U.5. Dollars.
Source: DATAQUEST, Inc.
August, 1981
A-10 Copyright © 11 August 1981 by DATAQUEST SIS Volume I
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Table A-5
ESTIMATED REST OF WORLD SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)
1976 1977 1978 1979 1980 1981 1982 1983 1984 198%
TOTAL SEMICONDUCTOR 3313 472 604 798 972 950 102 1387 1713 2123
Total Integrated Circuit 134 184 258 392 4865 453 541 703 906 1150
Bipolar Digital 3 39 45 65 8l 83 98 126 16l 199
T™TL
DTL
ECL
Other
MOS 67 Bg 110 14 177 167 205 275 364 476
NMOS
PMOS
CMOS
Linear 32 57 103 133 207 203 238 302 381 475
) Total Discrete 171 246 290 324 395 aso 434 521 611 731
<; Transistor 92 117 123 130 166 164 183 221 259 o9
B Small Signal 44 53 52 42 68 64 70 82 a1 104
Power Transistor 48 64 . 71 1] 98 100 113 139 i68 205
Diode 62 86 119 140 170 165 184 217 254 364
Small Signal 18 28 30 a3 43 44 48 55 62 71
Power 32 44 66 B4 97 96 109 130 156 1491
Zener 12 14 23 23 25 25 27 32 36 42
Thyristor B 23 26 34 35 as 40 50 59 71
Other 9 20 22 20 24 25 27 33 39 47
Total Optoelectronic 28b 42 56 82 112 107 127 163 200 242
LED Lamps . 7 15 ig 22 29 28 33 41 83 64
LED Displays 12 is 18 40 57 51 62 43| 97 119
Optical Couplers 3 3 B 4 6 7 8 10 i2 i5
Other 6 9 12 16 20 21 24 32 38 44

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.
Velue of Rest-of-World Consumption has been estimated directly in dollars.

Source:

SIS Volume I ‘Copyright © 11 August 1981 by DATAQUEST
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Table A-6

ESTIMATED WORLDWIDE SEMICONDUCTOR FACTORY SHIPMENTS

(Millions of Dollars)

1971 1972 1973 1974 1975 1976 1977 1978 1979 19890
TOTAL SEMICONDUCTOR 2459 3142 4798 5405 4373 S827 6846  8B59 11116 14119
Total Integrated Circuit B892 1244 2046 2510 2120 2941 687 5235 7126 8772
Bipolar Digital 447 526 890 944 663 865 1026 1315 1703 2450
PTL ' 341 633 695 484 682 B30 1041 1410 2117
DTL Se 118 103 B3 71 56 56 48 43
ECL 55 64 72 LT 76 94 140 157 189
Other 32 78 74 as 36 46 78 88 99
Bipolar Digital (RECRP) 447 526 890 944 663 865 1026 1315 1703 2450
Memory 27 £53
Logic 1376 1897
MOS 156 278 591 B90 847 1239 1564 2369 3480 4921
HMOS 2 4 13 72 133 377 696 1366 2216 991
PMOS 147 262 522 707 619 658 594 635 675 120
CHOS 7 12 56 111 95 204 274 368 589 280
MOS (RECAP) 156 278 591 890 847 1239 1564 2269 3480 4921
Memory 17058 2514
Microprocessor 543 799
Logic 1232 1608
Lineatr 289 440 565 676 610 837 1097 1551@ 1943 2401
Total Discrete 1515 1791 2586 2700 2028 2598 2850 3205 3395 648
Transistor 794 935 1377 1400 1063 1333 1437 1547 1571 1655
Small signal 497 595 863 874 638 793 801 851 817 849
Power Transistor 297 340 514 526 425 540 636 696 754 BOG
Diode 537 640 8a7 944 709 911 997 1193 1251 1427
Small Signal 169 205 291 323 211 286 o9 366 407 443
Power 296 46 480 482 398 504 559 662 711 790
Zener 72 89 116 139 100 121 129 165 173 194
Thyristor 107 123 202 232 1la0 241 295 317 358 3%0
Other 77 93 120 124 76 1123 121 148 175 176
Total Optoelectronic 52 107 l6é 195 225 288 309 419 595 699
LED Lamps € 15 22 23 32 54 -1 89 113 130
LED Displays 21 55 104 120 128 151 144 193 265 294
Optical Couplers 2 7 15 21 22 29 34 51 gl 103
Other 23 30 25 3l 43 54 65 13 136 172
Note: Please see Introduction to Appendix A for discussion of terms and definitions of forecast.
Exchsnge rutes are given in Table A-D at the end of the Introduction.
Source: DATAQUEST, Inc.
August, 1981
A-12 . Copyright © 11 August 1981 by DATAQUEST SIS Volume III
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ESTIMATED NORTH AMERICAN SEMICONDUCTOR FACTORY SHIPMENTS
(Millions of Dollars)

Table A-7

SIS Volume IM

Copyright ® 11 August 1981 by DATAQUEST

197} 1972 1973 1974 1975 1876 1577 1878 1978 1980
TOTAL SEMICONDUCTOR 116l 1498 2209 2626 2119 2665 3081 asi? 5288 6593
Total Integrated Circuit 537 149 1182 1499 1216 1612 20217 2681 aBes 5118
Bipolar Digita) " 263 342 556 595 395 505 621 791 1093 1500
TTL 135 224 428 470 303 410 537 680 955 1336
DTL 69 63 61 49 43 41 k¥ 33 30 21
ECL 38 36 41 45 33 39 40 57 17 98
Other 21 19 26 31 16 15 10 21 31 45
MOS 10l 169 383 595 538 791 985 1348 2063 2689
NMCS 2 4 12 66 108 301 525 00 1486 1948
PMOS 23 156 323 435 353 327 242 190 186 1ss
CHOS 6 9 48 94 77 163 218 258 391 543
Lipear 173 238 253 309 283 316 421 542 739 929
P Total Discrete 587 678 896 9ge3 751 889 924 975 1140 1220
\. Transistor 303 358 440 48 368 418 437 495 569 577
B Small Signal 178 208 230 254 189 225 217 252 287 289
Power Transistor 125 150 210 214 179 193 220 243 282 288
- Diode 189 210 286 327 256 300 322 331 401 458
Small Signal 51 47 73 85 62 73 72 47 62 - 60
Power 102 119 159 le9 142 164 187 193 23% 28BS
Zener 36 44 54 63 52 63 63 9l 100 113
Thyristor 54 64 95 102 75 104 113 110 1z8 140
Other 41 46 75 86 52 67 52 39 42 AS
Total Optoelectronic 37 n 121 144 152 164 130 16l 253 255
LED Lamps 5 9 13 13 15 19 21 25 30 27
LED Pisplays 18 46 83 98 98 99 69 80 117 110
Optical Couplers 2 5 11 15 14 20 20 28 50 60
Other 12 11 14 1e 25 26 20 28 56 58
Note: Please see Introduction to Appendix A for discussion of terms and definitions of forecast,
Source: DATAQUEST, Inc.

Semiconductor Industry

Association (SIA)
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Table A-8

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS

TOTAL SEMICONDUCTOR

Total Integrated Circuit

Bipolar pigital
TTL
DTL
ECL
Other

MOS
KMOS
PMOS
CMGS

Linear
Total Discrete

Transjistor
Small Signal
Fower Transistor

piode -
Small Signal
Power
Zener

Thyristoer
Other

Total Optoelectronic
LED Lanmps
LED Displays
Optical Couplers
Other

Note: Pleese 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.(See Table A~15 for estimated

{Millions of Dollars)

value of Jepanese factory shipments expressed in yen}

A-14

Source:

Copyright © 11 August 1981 by DATAQUEST

1971 1872 1973 1974 1875 1876 1977 1978 1979 1980
563  B26 1322 1199 925 1521 1826 2569 2878 3840
147 240 432 429 396 665 804 1357 1730 2534

55 50 95 108 76 106 140 197 231 323
48 82 163 160 186 290 332 635 887 1391
o 0 1 4 19 60 118 365 566 961
43 80 157 146 154 200 180 165 155 150
1 2 5 10 13 30 34 105 166 280
48 108 174 161 134 269 332 525 612 820
427  S63  B69 754 507 818 953 1108 999 1097
243 312 500 439 305 474 526 559 472 506
1s1 213 362 310 189 302 309 340 261 268
92 $9 138 129 116 172 217 218 211 238
152 203 296 248 164 277 313 398 377 42%
a7 68 102 88 58 88 96 120 112 138
94 120 171 134 88 162 187 235 224 245
11 15 23 26 18 27 30 13 al a2
23 25 50 46 27 46 70 86 83 93
9 23 23 21 11 21 44 65 67 73

9 23 31 16 22 38 69 104 149 209

0 2 3 2 3 6 6 13 32 61

2 4 12 8 10 21 33 53 59 81

0 1 3 2 3 3 3 g 11 14

7 13 N " 6 8 27 36 47 53

Ministry of International Trade
and Industry (MIT1, Japan)

SIS Volume I
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Table A-9

ESTIMATED WESTERN EUROPEAN SEMICONDUCTOR FACTOﬁY SHIPMENTS
(Millions of Dollars)

1971 1s%2 1973 1974 1975 197¢ 1977 1978 1979 1980

TOTAL SEMICONDUCTOR €98 788 1195 1448 1208 1443 1744 2213 2562 3190
Total Integrated Circuit 206 250 403 53} 457 559 750 1064 1302 1566
Bipolar Digital 127 129 221 211 162 187 206 259 282 509
TTL
PTL
ECL -
Other
MOS 11 27 45 13z 118 152 238 364 481 770
NMOS 0 o 0 2 6 16 53 153 27% 525
PMOS 11 26 42 123 107 1258 163 179 157 155
CHOS 0 1 3 7 5 11 22 32 45 a0
Linear 68 94 137 1886 177 220 306 441 539 587
Total Discrete 486 527 771 893 717 823 898 1012 1122 1167
(. Transistor 238 250 396 443 350 385 415 421 438 462
Small Signal 158 159 230 260 220 215 222 197 194 208
Powar Transistor 80 91 166 183 130 170 193 224 244 254
) Diode 191 219 296 349 276 322 348 433 481 501
Small Signal 66 82 107 120 78 113 127 176 215 222
Power 100 107 150 179 les 178 185 229 238 246
iener . 25 30 39 50 30 31 36 28 28 3
Thyristor a0 34 57 84 78 9l 111 118 142 151
Other 27 24 22 17 13 25 24 40 61 53
Total Optoelectronic 6 12 21 - 24 33 61 96 137 138 157
LED Lamps 1 4 6 & 1¢ 23 kY3 47 41 az
LED Displays 1 2 7 9 13 20 37 53 £3 54
Optical Couplers 0 1 2 3 3 4 9 13 17 25
Other 4 5 6 6

9 14 14 24 27 46

Note: Pleese see Introduction to Appendix A for discussion of terins and definitions of forcast. Aot
Exchange rates are given in Table A0 st the end of the Introduction.
Value of Western European factory shipments has been estimated directly in U.S. Dollars.

Source: DATAQUEST, Ine.
August, 1981

SIS. Volume I Copyright ® 11 August 1981 by DATAQUEST A-15
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Table A-10

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

1871 1972 1973 1974 1875 1976 1977 1878 1979 1580

TOTAL SEMICONDUCTOR 17 29 72 132 120 19g 195 260 388 49¢
Total Integrated Circuit 2 - 5 19 51 51 105 106 133 199 254
Bipoclar Digital 2 5 18 30 30 67 59 68 .97 118
TTL
DTL
ECL
Other
MOS 0 0 0 3 5 6 9 22 49 71
NMOS ¢ o 0 0 0 0 0 8 15 .21
PHOS 0 i} 0 3 5 6 L} 11 19 15
CMOS 0 o 0 0 1} 0 o 3 1s 35
Linear 0 0 1l 18 16 3z 38 43 53 65
Total Discrete 15 23 S0 70 53 68 75 110 134 164
Transistor 10 15 41 50 40 56 59 72 892 110
Snmall Signal 10 15 41 50 40 51 53 62 75 84
Power Transistor 1] 1] 1] 0 0 s 6 10 17 26
Diode 5 8 9 20 13 1z .14 31 32 43
Small Signal 5 8 9 20 13 12 14 23 1ig 23
Power 0 0 0 ] ¢ 1] ¢ 5 10 14
Zener 0 0 0 1 0 0 0 3 4 6
Thyristor 0 0 0 Q o 0 1 -3 S 6
Cther 0 e} 0 0 0 0 1 4 5 5
Total Optoelectronic 0 1 3 11 16 25 14 17 =31 78
LED Lamps 0 0 0 2 4 6 3 4 1¢ 10
LED Displays 0 0 2 5 1 11 5 ) 36 49
Optical Couplers 0 1] 0 1 2 2 2 2 3 4
Other 0 1l 1 3 3 6 4 4 6 15

Note: Please see Introduction to Appendix A for discussion of terms end definitions of forecast.
Exchange rates are given in Table A-0 &t the end of the Introduction.
Value of Rest-of-World factory shipments has been estimated directly in U.8, Dollars.

Source; DATAQUEST, Inc.
August, 1981

A-16 - Coﬁyright © 11 August 1981 by DATAQUEST SIS Volume I
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Table A-11

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Millions of Units)

1971 1872 1973 1974 1975 1976 18717 1978 1979 1980

TOTAL SEMICORDUCTOR 8287 11254 16412 19155 15430 20168 24096 30009 37312 44524
Total Integrated Circuit 751 1199 1916 2422 2116 2954 /%?z' 5259 7381 9027
S
Bipolar Digital 1523 749 1274 1517 1146 1494 1638 2232 3149 3508
TTL 295 492 928 121¢ a4z 1261 1400 1986 2844
DL 166 200 246 171 150 109 71 50 43
ECL 23 23 35 60 5% 83 104 121 166
Other 38 34 65 67 39 41 60 75 13
MOS 22 46 110 217 304 51s 748 1208 1787 2630
RMOS 1 1 4 is 30 80 156 306 519
PMOS 20 42 84 128 152 155 189 310 366
CMOS 1 3 22 74 122 280 403 592 902
Linear 207 404 534 €88 666 845 1279 is8l¢ 2445 2889
S, Total Discrete 7514 9973 14360 16542 13053 16783 19753 23627 28135 33223
\._. Transistor 2465 3364 5115 5740 4796 6731 7387 8529 9732 11003
Small Signal 2158 2985 4511 5029 4173 5992 6575 751% 8653 9603
Fower Transistor 307 79 604 711 623 739 8l2 954 1079 1400
Diode 4917 6419 8936 10436 7965 9652 11B63 14492 17437 20895
Emall Signal 3820 4120 5740 £740 4737 §275 6926 8332 9680 12614
Power : 1188 1928 2682 3006 2640 3564 4090 5188 6139 6888
Zener 209 371 514 8§90 S&8 813 847 972 1518 1391
"I'hyr.i.stor 94 128 222 269 217 272 321 isg 402 399
Other 38 62 B7 97 75 128 182 25} 564 926
Total Qptoelectronic 22 82 134 191 261 431 681 1128 1796 2274

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

Source: DATAQUEST, ine,
August, 1981

SIS Volume ITI Copyright ® 11 August 1981 by DATAQUEST A-17
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Table A-12

ESTIMATED WORLDWIDE SEMICONDUCTOR CONSUMPTION FORECAST
(Millicns of Units)

1980 1981 l9s2 1983 1984 l9gs

TOTAL SEMICONDUCTOR 44524 43209 49102 58130 69662 82474
Total Integrated Circuit 9027 8770 10149 12069 14533 17483

Bipolar pigital I 3508 3332 3959 4567 5186 5977
TTL
DTL
ECL R
Cther
MCS 26230 2645 3023 3641 4659 5841
NMOS
PMOS
CMODS
Linear 2889 2793 3167 3BE1 4688 5665
Total Discrete 33223 32132 35934 42145 50333 59111 (,_. .
Transistor 11003 11631 13087 15563 18423 21806 \.
Small Signal 92603 10131 11250 13250 15528 18279
Power Transistor 1400 1500 1837 2313 2895 1527
Diode 20895 19164 21386 24904 30005 35105
Small Signal 12614 10343 1loBé 12400 148BB6 16686
Power 6888 7476 BB40 10842 13256 16282
Zener 1393 1345 1460 1662 1863 2137
Thyristor 399 348 361 399 447 500
Other 926 89 1100 1279 1458 1700
Total Cptoelectronic 2274 2407 3019 3916 '4796 5880

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

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

TOTAL SEMICONDUCTOR

Total Integrated Cirecuit

pipolar Digital
TTL
DTL
ECL
Other

MOS
NMOE
PHOS
CMOS

Linear

Control
Interface

L~
\, Special Consumer
Other
Total Discrete
Transistotr
Sma2ll Signal
Power Transistor
Diode
Small Signal
Power
Zener
Thyristor
Other

Total Optoelectroenic

SIS. Volume I

Table A-13
ESTIMATED AVERAGE SELLING PRICES
(DoBars)

1971 1972 1973 1974 1975 1876 1877 1978 1979 19880
5.30 0.28 ©0.29 0.28 0.28 0,29 0.28 0.30 0.3¢ 0.32
1.19 1.04 1.04 1.04 1,00 0.9 1.61 1.00 0.97 1.08
0.86 0.72 0.69 0.65 O0.60 O0.61 0.66 0.63 0.57 0.70

0.76 0.7 ©0.67 0.59 0.55 0.5 0,63 0.56 0.52

0.70 0.4% 0.4% 0.61 0.54 0.65 0.77 1.06 1.05

2.70 2.52 1.86 1.22 1.00 0.92 ©0.90 1.16 0.96

1.16 0.7 1.18 1.22 1.21 1.15 0.93 1.23 1.17
7.09 6.00 5.32 4.06 2.75 2.3% 2,06 1.91 1.92 1.87

4.80 4.43 4.71  4.46 4.46  4.30

7.35 .19 6.14 5.45 4.01 4.18 3,01 1.92 1.80

7.00 4.00 2.5 1,50 0.78 0.73 0.68 0.59 0.60
1.40 1.06 1.01 0.95 ©0.90 0.85 ©0.83 0.84 0.78 0.83

1.23  1.12 1.00 .92 0.0 ©0.83 0.83 0.80

1.57 1.44 1.36 1.23 1,09 1.0% 1.07 0.83

0.88 ©0.75 0.73 0.72 0,71 0.77 0.81 0.74

0.68 1.13 1.04 0.95 0.92 0.87 0.83 0.76
0.20 0.18 0.18 ©0.16 ©.16 ©0.15 0.14 O0.14 0.12 0.11
0.32 0.28 0.27 0.24 0.22 0,20 0.20 0.18 0.16 0.15
0.23 0.20 ©.1% 0.17 ©0.15 0,13 0.12 0.11 ©0.10 0.09
0.7 0.90 0.85 0.74 G.68 0.73 0.78 0.73 0.70 0.58
0.11 0.16 ©0.10 06.09 0,09 0.08 ©0.08 0.08 0.07 0.07
0.08 0.07 0.06 0.06 ©0.05 0.05 0.04 0.04 0.04 0.04
0.25 ©0.18 O0.18 0.16 0.15 0.14 0.14 0.13 ©0.12 ©6.11
0.34 ©0.24 0.23 0.20 0.17 ©0.}5 0.15 ©0.16 0.1} 0.14
1.14 0.96 0.9} 0.86 O0.83 0.89 0.92 ©0.91 0.89 0.98
2,03 1.5¢ 1.38 1.28 1.01 0.88 0.72 O0.63 0.33 0.19
2.36 1.30 1.24 1.062 0.86 0.67 0.45 0.37 ©0.33 0.31
Source: D;%TAQUEST, Inc.

Copyright © 11 August 1981 by DATAQUEST

August, 1981
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Appendix A—Market Estimate Worksheets

Table A-14

ESTIMATED JAPANESE SEMICONDUCTOR CONSUMPTION
(Billions of Yen)

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

TOTAL SEMICONDUCTOR 458.9% 487.3 S512.1 587.9 772.8 803.3 9068.2 1115.7 1374.]1 1680.3
Total Integrated Circuit 211.2 233.1 290.9 375.3 S510.0 52B.5 604.2 760.7 955.9 1191,3

Bipolar Digital 46.2 S0.4 46.7 52.4 92.8 99.1 112.6 138.5 171.7 209.9
TTL
DTL
ECL
Other
MOS 84.7 87.2 127.7 200.1 251.% 262.8 303.9 3%2.7 505.5 644.2
NMOS
PMOS
cMOS _
Linear 80.3 95.5 116.5 122.8 165.7 166.6 187.7 229.5 278.7 337.2
Total Discrete 233.1 23z2.9 200.1 183.5 221.0 230.8 254.5 291.8 340.1 391.4 fr
Transistor 130.6 126.8 102.5 88.1 1l04.5 108.3 1llg.5 136.0 153.3 175.3 \.
Small Signal B6.8 80.3 63.4 53.6 61.8 62.9 67.2 74.6 B2.0 91.2
Power Transistor 43.8 46.5 39.1 34.5 42.7 45.4 51.3 61.4 71.3 B4.1
Diode 78.8 74.2 72.1 §7.5 81.7 g85.6 5.1 107.9 131.5 15}1.8
Small Signal 25.5 22.0 19.4 17.7 24.1 25.6 27.9 3l.0 43.4 48.6
Power 46.2 45.5 46,3 42.9 4B.6 50.6 57.1 65.4 75.1 87.2
Zener 7.1 6.7 6.4 6.9 9.0 9.4 18.1 11.5 13.0 16.0
Thyristor 15.1 19.4 14.8 16.2 21.1 22.3 24.7 29.0 33.5 38.7
Other B.6 12.5 10.7 11.7 13.7 14.6 16.2 18.9 21.8 25.46
Total {ptoelectronic 14.6 21.3 21.1 2%.1 41.8 44.0 49.5 63.2 78.1 97.6
LED Lanps 2.7 1.6 2.3 3.1 6.7 7.1 7.9 9.9 1l.9 13.¢
LED Displays 8.0 11.7 10.1 14.2 18.7 19.8 22,2 28.8 35.7 45.0
Optical Couplers 1.2 1.9 2.3 2.7 3.6 3.8 4.3 $.2 5.8 7.0
Other 2.7 6.1 6.4 8.1 12.8 13.3 15.1 19.3 24.7 31.7

Source: DATAQUEST, Ine. -
Ministry of International Trade
and Industry (MITI, Japan)
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Table A-15

ESTIMATED JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS
(Billions of Yen)

1971 1972 1973 1574 187% 1876 1937 1978 1979 1980

TOTAL SEMICONDUCTOR 200.1 246.9 346.2 347.1 276.3 454.1 485.6 529.1 637.2 864.2
Total Integrated Circuit 50.7 72.2 112.3 125.3 117.% 1%96.9 213.8 279.4 383.0 6570.3

Bipelar Digital 18.9 15,1 24.6 31.4 22,6 21.5 37.2 40.6 51.1 72.6

TTL

DTL

ECL

Other z
MoSs ‘ 15.1 24.5 42.8 46.7 55.2 85.7 88.3 130.7 196.4 30%9.7
HHMOS 0.0 0.0 0.3 1.2 5.6 17. 31.4 Bl.3 133.7 219.9
PMOS 14.8 23.9 4.2 42.6 45.7 59.1 47.9 38.1 43.2 26.%
CMOS 0.3 0.6 1.3 2.% 3.9 8.9 9.0 11.3 19.5 62.9
Linear 16.7 32.6 44.9 47.2 39.7 78.7 g8.3 108.,1 135.5 188.0
o Total Discrete 146.3 169.8 228.3 216.6 151.5 242.7 253.4 228.2 221.2 246.9
“ X Transistor 83.2 94.2 130.2 128.2 90.6 140.3 129.9 115.1 104.5 113.8
Small Signal 51.7 64.3 93.1 90.6 56.2 89.4 82.2 70.0 57.6 61.7
Power Transistor 31.5% 29.9 37.1 37.6 34.4 50.9 57.7 45.1 46.7 82.2
Diode 52.1 61.2 79.5 68.% 48.7 B2.6 83.2 82.0 B3.5 95.8
Small Signal 16.1 20.5 27.4 25.7 17.2 26.6 25.5 24.7 24.8 31.1
Power 32.2 36.2 45.9 35.6 26.1 48.0  48.7 48.4 48.6 5.5
Zener 3.8 £.5 6.2 7.6 5.4 8.0 8.0 B.9 9.1 9.2
Thyristor 7.9 7.5 12.4 13.4 8,0 13.6 1l8.6 17.7 18B.4 20.9
Other 3. 6.9 6.2 6.1 4.2 6.2 11.7 13.4 14.8 16.4
Total Optoelectronic 3.1 4.9 5.6 5.2 7.2 14.5 18.4 21.5 33.0 47.0
LED Lanps ’ 0.9 1.8 1.6 2.7 7.1 13,7
LED Displays 2.9 6.2 g.8 1¢.9 13.1 la.2
Optical Couplers 0.9 0.9 0.8 1.7 2.4 3.1
Other 2.6 5.6 7.2 6.2 10.4 12,0
Source: DATAQUEST, Inc.
Ministry of International Trade
and Industry (MITI], Japan)
\ hI.
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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 geographical 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 all forecast tables begin
with 1980 and end with 1988 with an additional 1993 column. Please refer t{o the
"Forecast” section for a discussion of the differences between historical and future
dollar values, A list of Appendix A Tables detailing the type of data, region, years
and units, is as follows:

LIST OF TABLES-APPENDIX A )

Table Region Consumption/Production Years Units
A-0  Japan, Western Europe Exchange Rates 1973-1982 Verious
A-1 Worldwide Consumption 1973-1982 Dollars
A-2 North America Consumption 1973~1982 Dollars
A~3 Japan Consumption 1973-1982 Dollars
A-4 Japan Consumption 1973-1982 Yen
A~5  Westen Europe Consumption 1973-1982 Dollars
A-6  Restof World Consumption 1973-1982 Dollars
A-7 Worldwide Factory Shipments 1973-1982 Dollars
A-8 North America Factory Shipments 1973-1982 Dollars
A-9 Japan Factory Shipments 1973-1982 Dollars
A-10 Japan Factory Shipments 1973-1982 Yen
A-11 Western Europe Factory Shipments 1973-1982 Dollars
A-12 Rest of World Factory Shipments 1973-1982 Dollars
A~13 Worldwide Average Selling Price 1973-1982 Dollars
A-14  Worldwide Consumption 1973-1982 Units
A-I5 Worldwide Consumption 1980-1988; 1993 Dollars
A-16 North America Consumption 1980-1988; 1993 Dollars
A-17 Japan Consumption 1980~1988; 1993 Dollars
A-18 Western Europe Consumption 1930-1988; 1993 Dollars
A-19 Rest of World Consumption 1980-1988; 1993 Dollars
A-20 Worldwide Average Selling Price 1980-1988; 1993 Dollars

A-21 Worldwide Consumption 1980-1988; 1933 Units

Source: DATAQUEST
May 1983

SIS Yolume [l  Copyright @ 10 May 1983 Dataquest Incorporated A-]



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
eircuits, 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
ineludes all merchent 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 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 ineluded. Devices that are used internally are valued at current market prices.

Consumption-For purposes of Appendix A, DATAQUEST defines eonsumption 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 semiconductor
device may be performed in several different locations. For the purposes of

Appendix A, factory shipments is defined geographically as ocecurring 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 companies are now included in the most
appropriate product segment, usually in the linear segment.

Power Devices-The 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 smail signal diodes are rated at less than 1 amp, Special discrete
devices that are neither transistors, diodes, nor thyristors are categorized as Other.

A=2 Copyright © 10 May 1983 Dataquest Incorporated SIS Volume II
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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. Ouwr 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 Ameriea, including Mexico, is considered part of the ROW category. Western
Europe includes Austria, Belgium, the Federal Republic of Germeny, France,
Greece, Italy, Luxembourg, the Scandinavien countries (Denmark, Finland, Norway,
Sweden), Spain and the United Kingdom.

DATA SQOURCES

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
Statisties 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
statisties, 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
econsumption and factory shipments.

DATAQUEST beljeves 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 ElA, MITI,
SIA, and the U.S, Department of Commerce

SIS Volume Il Copyright © 10 May 1983 Dataquest Incorporated A-3



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
compered the value of direetly 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 shipments totals of Appendix A because Appendix A
includes factories of all national origin producing in Japen. 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.

VYALUATION OF CONSUMPTION AND FACTORY SHIPMENTS

Regioneal consumption and factory shipments are all expressed in U.S. dollars,
(In addition, Japan is expressed 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 end, because of the U.S. producers' large presence in international
markets, the dollar is the preferred choice.

However, the choice of the U.S. doller (or any single curreney, for that matter)

as the cwrrency 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 semiconduector

markets suffered from an overall price inflation in the 1970s, continuing into the
1980s.

A-4 «  Copyright ©® 10 May 1983 Dataquest Incorporated SIS Volume OI



Appendix A-Introduction

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 rapidiy 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 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 rates 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
semiconductor components one must look at the price per function of a eircuit, the
complexity of the circuit, and the produet 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 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 decressing 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, ss far as possible, we prepare our estimates in terms of loecal currencies before
conversion to U.S. dollars. The exchange rates for major currencies can be found in
Table A-) 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 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 I  Copyright ® 10 May 1983 Dataquest Incorporated A-5
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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 op
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

A-6 Copyright @ 10 May 1983 Dataquest Incorporated SIS Volume Il



Year

1970
1971
1972
1973
1974
19875
1976
1977
1978
1979
1980
1981
1982

SIS Volume Il  Copyright © 10 May 1983 Dataquest Incorporated
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Table A-0

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

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

Pexr 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

Source:

West
Germany:
Doliars

Per Deutsch

Mark

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

so - 5&32 v

$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

Federal Reserve Bulletin

DATAQUEST
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Table A-2

HISTORICAL NORTH AMERICAN SEMICONDUCTOR CONSUMPTION*

(Millians of Dollars) e
1973 through 1982
(73-92)
1973 197¢ 1375 1576 1977 1978 1878 1990 1981 1982 G 4
i BIPOLAR DIGITAL §21 573 362 44 583 721 1451 1567 1236 1368 11.32
] L
' oTL
] ECL
wtecRATED | OTHER
CIACUIT | MOS DIGITAL 200 4a2 432 660 845 1151 1704 2512 2455 2185 29.99
1 CHOB
} preves
, ity .
I LINEAR 215 244 224 270 357 485 5@ 731 as0 897 16.61
| TRANSISTOR 393 431 139 400 405 451 521 516  ST4 484 2.34
1 SMALL STGNAL 210 240 179 208 194 219 241 234 269 218 0.42
: PONER 183 191 160 1sz 211 232 280 I: 305 266 4.24
I DIODE 297 297 223 265 281 34 36 390 395 369 2.
DISCRETE | SMALL SIGRAL 4 Y] 52 € §0 55 1 3 72 79 -3.22
' POWER 155 148 128 1§83 A4 M2 235 246 M2 220 187,
¢ 1ENER It 54 I " 57 7 80 82 an 79 5.69
| mmrrisTos 74 8 0 83 100 106 130 120 121 108 4.29
| oTHER 74 7% P a 13 a5 ) 4% 1 51 -3.64
t LED LANPS » 12 13 15 15 20 29 30 29 »n 17.01
aFrO ' LED DIGPLAYS « 3] 86 90 59 85 T % 1% 1) 3.60
' OPTO COUPLENS s 1 13 17 17 21 " 54 56 54 22.01
¢ OTHER 10 13 16 22 24 30 57 0 51 54 20061
1 I.C. 1036 12% 10Dis 1418 1795 2357 3415 4752 4581 5050 19.37
TOTAL I DISCRETE 6830 834 664 789 @32 816 1076 1080 1135 1014 2.14
: 0P10 92 12) 120 44 115 156 228 280 241 233 10.89
' SEMICONDUCTOR 1956 2264 1810 23S0 2742 3429 4718 6073 5957 6297 13,87

*Golumne wmay not add due to rounding

Mote: Please see Inkraduction to Appendix A for discussion of terms and defiaitions. Exchange rates are
given in Table A-0 st the end of the Introduction.

Source:

DATAQUEST

U.5. Department of Commerce,
Bureay of the Cenaus,
Semiconductor Trade Statistics
Program (STSP)
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HISTORICAL JAPANESE SEMICONDUCTOR CONSUMPTION*

Table A-3

(Millions of Dollars)
1973 through 1982

713-62
1973 1974 1975 1976 1977 1978 1879 1589 1981 1962 &
| BIPOLAR DIGITAL 10 135 100 156 288 283 208 348 525 527 18.02
[ | TrL
[} oL
] ECL
INTEGRATED I OTHER
i
CIRCUIT | WOS DIRTTAL IS0 248 200 206 328 €01 76} 1081 1157 1318 4.1
I ons
( reeme
1 PHOB
]
| LINEAR 160 168 147 2171 359 S50 Gl9 795  SM6 957 21.33
1 TRANSISTOR 418 424 311 441 483 498 426 469 S8 481 1.80
) SMALL BICWAL 307 302 198 2931 308 308 260 278 32 276 -1.18
i POWER 111 122 122 148 175 190 166 190 266 215 7.62
1
1 DIODE 242 248 168 266 27% 353 33 370 ASL 146 4.05
DISCRETE | SMALL SIGNAL 22 97 n o 03 97 8¢ 111 115 11 3.65
1 POWER 127 125 I K56 171 125 1%8 219 132 19% ©2
' SENER 2 26 " 24 25 3 T aw au M 444
[ |
3 THYRISTOR 28 9 29 5t 7 75 7% Y 85 7] 11.40
[
i oTeER _ 13 20 11 29 “a 52 53 ™ 72 77 16.82
i LED LARPS 4 4 5 9 s 16 20 T 51 " 3l.ue
oPTo 3 LED DISPLAYS 12 1% 16 27 u 4 6 83 125 11§ 20.67
t OPIO COUMLERS 1 3 3 s 7 1 13 16 22 7 4025
t OTHRR 7 ’ 11 9 22 n n 54 0 3] 28.531
i E.C. 458 SS1 4581 713 @07 14)5 1699 2234 2663 27199 22.20
0TAL i DISCRETE 707 731 S19 787 Q82 918  B6F 994 1266 988 3.7
H 0PTO 24 22 FH 4 1 107 13 183 278 250 9.1
]
1 SEWICONDUCTOR 118% 1314 1005 1545 1050 2500 2705 3411 4207 4037 14.55

#Columns may not add due to rounding

Note:

Value of Japanese consumption has been tranolated from yen to dellare at exchange rate applicable

during eetimate period.

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

Table 4 for yen value of Japanese semiconductor consumption.

Source;

DATAQUEST

Ministry of International Trada

Sae

and Industey (MITI, Jspan}
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Table A-4

HISTORICAL JAPANESE SEMICONDUCTOR CONSUMPTION*
(Billions of Yen)
1973 through 1982

{73-82
1973 1974 1975 1976 1977 1978 1979 1580 1981 1982 CAG {
: BIPOLAR DIGITAL 29.56 39.39 29.99 46.21 53.18 54.55 66.30 78.10 115.80 131.10 18.00
TTL
| DTL
] ECL
INTEGRATED | OTHER
I
CIRCUIT : NOE DIGITAL 48.37 72.37 60.27 84.7) 87.22 124.85 172.79 245.18 253.90 326.80 23.65
I NMOS
i PHOS
I
| LINEAR 45.14 49.02 43.64 B0.27 95.46 114.07 136.90 178.70 217.49 237.93 20.28
| TRANSISTOR 112.32 123,72 92.34 130,62 128.43 103,29 94.27 105.38 145.09 122.06 0.93
1 SMALL SIGNAL 82.49 98,12 56.11 86.79 861.90 €3.88 57.54 62.69 B86.44 60.61 -2.03
: POWER 29.83 35.60 36.22 43.84 46.53 139.41 136.74 42.69 58.65 53.45 6.70
| DIODE 65.03 72.37 49.88 78.79 74.19 73.21 £9.27 83.14 99.45 86.02 3.16
DISCRETE | BMALL SIGNAL 24.72 28,30 21,08 25.47 22,07 20.12 18.59 24.94 38.59 131,57 2.76
I POWER 34.12 36.480 2).46 46.21 45,47 46.67 43.82 49.21 51.16 45.99 3.37
: IENER 6.18 7.59 5.34 7.11 6.65 6.43 6.86 08.99 9.70 8.45 3.54
: THYRISTOR 7.52 11.38 8.61 15.11 19.41 15.56 16.82 21.12 18.74 18.40 10.44
| OTHER 5.11  5.84 13.27 B.59 12.50 10.78 11.73 13.71 15.88 19.14 15.82
] LED LANPE 1.07 1.17 1.48 2,67 2.13 3,32 4.43 6.74 11.25 11.44 30.05
OPTO I LED DISPLAYS 3.22 4.67 4.75 8,00 11.70 10.16 14.16 18.65 27.56 20.64 27.56
] OPTO COUPLERS ©0.27 0.88 0.89 1.18 1.86 2.208 2.8 1.60 4.B5 5.22 39.05
1 OTHER 1.88 2.63 13.27 2.67 5.85 6.43 9.07 12.13 17.64 16.66 27.42
I 1.C. 123.06 160.78 133.90 211.19 235.85 293.47 375.99 501.96 587.19 695.8) 21.23
TOTAL I DISCRETE 189.97 213.31 154.09 233.11 234.52 202.84 152.09 223.35 279.15 245.62 2.90
: OPTO 6.45 9,34 10.39 14.51 21.54 22.19 30.54 41.12 61.30 62.15 28.63
I SEMICONDUCTOR 319.48 383.43 298.38 458.61 491.92 516.50 598.62 766.45 927.64 1003.6 13.56

*Columns may not add due to rounding

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

Source:

DATAQUEST

Ministry of International Trade
and Industry (MITI, Japan)
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Tabla A-5

HISTORICAL WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION*
(Millions of Dollars)

1973 through 1982

(73-02)
1973 1974 1975 1976 1877 1978 1979 1580 1961 1982 CAG 3
: BIPOLAR DIGITAL 263 223 169 196 228 291 390  S18 454 434 ERT)
ki N
] L
] ECL
INTRGRATED : OTHER
cIRCUT ¢ MBS DIGITAL 0 109 168 158 226 352 536 781 1139 M8z 94 7.7
]
1 Rs0s
1 ey
I
) | LINBAR 160 21 214 264 Ja4 412 576 [11) 456 (111 15.95
1 TRANBISTON 474 463 351 400 424 463 SI1 511 463 48 -0.14
f SMALL SIGNAL 291 289 243 249 244 265 26 235 231 241 -1.81
! PONER 183 17¢ 108 152 10 198 225 236 212 221 2.12
i prooe 320 36z 202 318 342 462 46¢  S03  Jed 291 2.25
DISCREM | SWALL BTGWAL 2 2 72 1M1 13 M2 228 135 157 154 5 an
T PONER 185 184 173 163 170  1a4 184 Ar 192 202 0.90
] SEHER 0 56 1 30 1 36 Y ” 35 35 -2.26
| THYRISTOR 2w 100 02 9 T 116 118 13 103 108 1.98
I
I ovaER 18 19 13 3 s 28 " o 45 7 11.25
! LED LANPS s s 10 2 77 5 2 a 4 “ 24.78
oPro \ LED DISPLAYS 10 11 17 22 2 4 54 58 57 &5 .12
H OPTO COUPIERS 3 1 5 5 6 10 19 0 27 b 2817
' oreer H $ 12 17 H 1n 18 35 29 3 20,02
) IC. S32 618 560 676 04 1238 1747 2333 1892 1388 15.77
TOTAL i DISCRETE 900 944 728 @51 461 1804 1138 1132 995  1ol) 1.30
i oPT0 5 29 " 67 1 97 133 161 154 168 23.57
{ SEMICOMDUCEOR 457 1581 1333 1594 1853 2313 3016 3686 3040 3167 .01

*Columne may not add due to rounding

Nota:

Please see Introduction to Appendix A for discuasion of terms and definitions.

given in Table A-0 &t the end

ERERSCFES cErAzwmivieE ¥y f SERASS

Exchange rates are

Source:

DATAQUEST
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Table A-6

HISTORICAL REST OF WORLD SEMICONDUCTOR CONSUMPTION*

1973 through 1982

(Millions of Dollars)

(73-82)
1873 1974 1975 1976 1977 1978 1979 1%80 1981 1982 CAG %
| BTPOLAR DIGITAL 35 42 30 15 39 45 67 85 108 109 13.45
] ™L
I DTL
I ECL
INTEGRATED | OTHER
1
CIRCUIT | MOS DIGITAL 18 22 a“ 67 B8 110 134 177 182 248 33.e4
] CHOS
1 NROS
1 PHOS
I
I LINEAR 14 18 16 32 57 103 193 206 213 227 36.28
| TRANSISTOR 16 82 62 92 117 123 128 166 212 216 12.31
i SMALL SIGHAL 35 43 27 44 53 52 42 68 112 103 11.39
: POWER 37 a8 EL] 48 64 71 86 28 100 113 13.21
| DIODE 28 37 is 62 85 115 137 164 175 154 20.85
DISCRETE | EMALL BIGNAL 13 20 16 18 27 28 3o L1 65 48 15.62
| POWER 13 14 18 32 44 66 84 96 a0 78 22,03
i ZENER 2 3 2 12 14 21 23 24 30 e 34.07
I
| THYRISTOR 8 12 9 8 23 26 34 35 36 38 18.90
|
| OTHER 9 10 10 9 20 22 20 24 13 14 5.03
] LED LAMPS ] 1 4 7 15 18 22 29 s 29 N/A
OPTO I LED DISPLAYS 6 ] 9 12 15 18 40 57 55 58 28.67
I OPTO COUPLERS 0 1 1 3 k] 8 4 6 5 7 N/A
I QTHER 1 3 4 6 9 12 16 18 19 15 35.11
] 1.C. 67 B2 S0 134 184 258 194 468 504 584 27.20
TOTAL 1 DISCRETE 121 141 117 171 245 286 319 389 436 422 14.89
: 0oPTO ? 13 18 28 42 56 82 110 114 109 35.67
I SEMICONDUCTOR 195 236 225 3 471 600 795 967 1054 1115 21.38

*Columna may not add due to rounding

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

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

Source:

Exchange rates are

DATAQUEST

-V Xipuaddy
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Appendix A—Historical Factory Shipments
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Table A-10

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

173-82)
1973 1974 1975 1976 1977 1978 1979 1980 1961 1982 CAG %
| BYPOLAR DIGITAL 24.72 31.51 22.56 31.40 37.23 40.65 51.12 72.58 94.37 133.50 20.61
I TTL
1 PTL
1 ECL
INTEGRATED | OTHER
I
CIRCUIT | MOS DIGTTAL 42.72 46.69 55.22 §5.90 68.28 130.66 196.29 309.86 343.98 483.28 30.94
| CMOS 1.34 2,92 3.86 B.89 9.04 11.20 19.47 62.92 71.66 89.25 §9.40
| HMOS  ©0.27 1.17 5.4 17.77 31.78 81.30 133.67 219.98 249.83 371.66 123.35
: PMOS 41.11 4#2.60 45.72 59.24 47.86 38.16 43.15 26.96 22.49 22.37 -6.54
! LINEAR 44.87 46.98 39.78 79.68 08.28 108.06 135.44 188.07 254.60 269.73 22.05
| TRANSISTOR 130.05 128.10 90.55 140.40 139.86 115.11 104.45 113.92 156.33 144.69 1.19
I SMALL BIGNAL 92.97 90.46 56.11 89.45 82.16 70.10 57.76 61.79 86.44 72.09 -2.79
I POWER 37.08 37.64 24.44 50.95 57.70 45.01 46.69 52.13 69.9%90 72.59 7.75
1
| DIODE 79.54 72.37 48.69 82.05 83.2) B81.92 83.43 95.72 116.87 102.92 2.91
DISCRETE | SMALL BIGNAL 27.41 25.68 17.22 26.07 25.53 24.68 24.79 31.01 48.07 42.26 4.93
1 POWER - 45.95 39.10 26.13 47.98 49.72 48.32 49.57 55.50 57.99 51.711 1.32
! TRRER 6.18 7.59 5.34 @.00 7.98 8.92 9.07 9.21 10.80 6,95 4.20
1
: THYRISTOR 12,36 13.42 8.02 13.63 18.61 17.84 18.37 20.90 20.73 19.64 5.28
| OTHER 6.18 6.13 3.27 6.22 11.70 13.48 14.83 16.40 20.51 23.87 16.20
I LED LANPS 0.81 0.56 ©.89 1.78 1.60 2.70 7.08 13.71 17.86 19.64 42.59
oPT0 ] LED DISPLAYS 2.69 2.3) 2.97 6.22 8.77 10.99 13.06 18.20 24.92 26.85 29.14
1 OPTO COUPLERS 0.54 0.58 0.89 0.89 0.80 1.66 2.43 3.5 5.07 6.22 31.26
! OTHER 0.81 1.17 1.78 2,37 7.18 6.22 9.96 11.91 16.10 17.15 40.46
I 1.C. 112.32 125.18 117.57 196.97 213.78 279.37 382.85 570.51 693.0) 886.51 25.80
TOTAL I DISCRETE 228.13 220.02 150.53 242.29 253.40 228.35 221.08 246.95 314.43 281.11 2.75
: OPTO 4.84 4.67 6.53 11,26 18.35 21.57 32.5) 46.96 63.95 69.86 34.54
' SEMICONDUCTOR 345.28 349.87 274.63 450.52 485.53 529,28 636.46 864.42 1071.4 1247.5 15.34

*Columns msy not add due to rounding

Note:

Source:

Plesse see Introduction to Appendix A for discussion of terms and definitions.

DATAQUEST
Minietry of International Trade
and Industry (MITI, Japan)
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Table A-11

HISTORICAL WESTERN EUROPEAN SEMICONDUCTOR FACTORY SHIPHENTS*
(Millions of Dollars)
1973 cthrough 1982

{73-42)
1973 1974 1975 1976 1977 1978 1979 1930 1981 )982 CAG 3
| BIFOLAR DIGTTAL FLE] 246 101 187 208 259 k1.1 50% 93 43§ 6§.71
1 L
I DTL
1 ECL
INTRGRATED 1 OTHER
1
CIRCUIT | ROS DIGYTAL 45 122 108 152 210 364 101 10 621 60 34.77
1 Caos 3 ? 5 1 2 32 45 90 &0 b L] 46.97
) HMOS 0 2 § 16 53 153 79 550 429 (113 WA
I PHo8 42 113 97 125 18) 179 157 140 112 T T.12
1
t LINEAR 137 163 168 20 106 4“1 564 507 492 544 16.58
1 TRANSISTOR 1% 143 56 385 415 21 443 62 48 455 1.56
1 EMALL BIGNAL 25 %0 220 215 22 197 139 b1l 7 213 0.14
i POWER 166 183 1310 170 193 2 244 254 211 222 3,24
H
1 BRIODS 29¢ e 21 a2 48 4313 "l 501 e 8l 2.90
DISCRETE ) SNALL SIGHAL 107 120 73 113 137 176 215 222 135 149 1.15
t PONER 154 179 1468 178 185 229 238 246 188 201 .11
i ZERER E} ] 50 30 1) k) 28 28 1 30 31 =1.04
]
1 THYRISTOA 57 Bd kL 91 11 114 142 151 m 120 .41
I
| OTHER . 22 17 13 25 4 40 11 53 54 9 .06
1 LED LAMPS 6 $ 10 23 35 7 41 ¥ k1) 43 2446
oFID ] LED DISPLAYS ? 9 13 0 31 4" 33 54 56 1] 28.31
1 OPT0 COUPLERE 2 3 k] 4 9 13 17 25 n 8 .07
1 OYRER s 6 3 4 14 b1 7 L1 44 n 20.02
1 I.C. 425 531 457 559 TS50 1066 3431 1976 1546 1640 16.19
TOTAL 1 DISCRETE m 93 nzy 023 a9 1812 1127 1147 07 1414 31.09
H OPTO 1 24 5 61 9 120 138 157 166 1113 25,99
I
1 SEMICONDUCTOR 1217 1448 1443 1337 2304 2696 3200 2699 2822 $.80

1209

*Colusne may not sdd due to rounding

Mote:

Please see Introduction to Appendix 4 for discuseion of terme and definitions.

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

Exchange rates sre

Source:

DATAQUEST
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Table A-12

HISTORICAL REST OF WORLD SEMICONDUCTOR FACTORY SHIPMENTS®
(Millions of Dollars)
1973 through 1982

173-62)
1973 1974 1975 1976 1977 1976 1979 1960 1961 1%62 CAG 3
| BIPOLAR DIGITAL 1] k1 k] ] 67 59 [T ” 118 110 100 20.9%
I L
3 DTL
] RCL
INTEGRATED : OTHER
CIRCUIT | NOB DIGITAL ] k] 5 [ 4 FX ] 49 7 1] 100 L 1LY
[ CHos ] o [ 0 [J k] 15 s 40 (1] WA
1 i L] [ 0 0 [} 8 15 2 7 35 Wik
} PHOS . 3 S 6 » n 19 15 13 13 W/
| LINEAR 10 1s 113 2 k1 LX) 53 5 75 L] 27.33
1 TRANSIBTOR (1) S0 40 56 69 64 102 116 140 139 14,53
1 GMALL SIGMAL 11 50 40 51 b ] 57 [} L L) 107 105 11.01
i FOWER 0 [ 9 H [ 7 F 32 3 N WA
b
| DIODE 9 2 13 12 14 5 32 L] 59 58 23.00
DISCRRIE |} SAALL SIGHAL 9 ¢ 13 12 14 24 10 2 kL) 23 13.00
i POWER 0 L] ] 0 0 2 10 14 1% 15 N/
1 1ENER e ] [} 0 0 k] 4 [ 10 14 N/
1
I THYRISTOR ] [ 0 0 1 k] 5 § 6 L3 WA
1
1 OTHER ] L] 0 [} ) 4 ] 5 4 é WA
| LED LAMPB ] 2 4 [ 3 4 10 18 12 10 WA
orm 1 LED DIBPLAYS 1 3 7 3] 11 16 17 LL] 65 53 4.0
1 OPTO COUPLERS ] 1 2 2 2 1 3 4 4 5 WA
1 OTRER 4 b | 3 3 ] 2 ] ) 1¢ 1% 10.72
i I.C. 28 51 51 105 10;- ) JRE] 199 284 265 il 2%.56
TOTAL 1 DISCRETE 50 b 53 [ 1) 15 % 144 170 109 209 17.22
: OPTO 6 11 1% 25 F n L1 n a T8 32.99
1 SENICONDINCTOR L 132 120 198 201 252 109 495 555 575 11.63

paieJodaoou] ysonbeieg gg61 ABIW 01 @ JudlaAdon NI swINfoA SIS

61-v

*Coluane may not add due to rounding

Note: Plaase sea Iatroduction to Appendix A for discussion of terms and defipicions. Exchange rates are
given im Teble A-0 ac the end of the Introduction.

Sourca: DATAQUEST
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Table a-13l

HISTORICAL WORLDWIDE AVERAGE SELLING PRICES*
{Dollars)
1973 through 1982

1973 1974 1975 1976 1977 1578 1978 1980 1981 1982
1 BIPOLAR DIGITAL 0.§9 ©0.65 ©.60 D0.61 0.66 0.63 9,57 0.70 0.7 0.62
I L
1 DTL
[} ECL
INTEGRATED | oTneR .
CIRCUIT | WOS DIGITAL 5,32 4.06 2.75 2.3% 2.0 1.8 1.92 1.87 1.66 1.85
1 cog  2.55 1.50 0.7 0.71 0.68 9.5% 0.60 .62 0.64 0.63
1 HHOE  4.90 4.80 441 471 446 446 430 448 443 445
1 PROS  6.14 5,45 4.61 428 3000 1,92 1.80 1.5 130 1.70
1
| LINEAR 1.01 0.95 0.90 0.45 0.83 0,84 0.79 0.83 .01 6.79
| TRANBISTOR 0.27 0.24 0.22 013 819 0.18 0.17 .16 0.15 0.1
I SHALL SIGHMAL 0.1% 0.17 0.)5 0.1} 0.12 0.1} 0.10 0.89 0.09 0.00
[ POWER ©0.85 0.74 0.68 #.73 0.78 0.73 0.70 0.66 0.56 0.5
1
1 p10DR 0.11 030 ¢.10 0.09 0.08 0,08 0.42 0.07 0.07 0.0
DISCRETE | SMALL SIGNAL 8.0 0.06 0.05 0.05 0.04 0.04 &.04 0.08 0.04 6.08
' POWER 0,38 816 015 0.14 0.4 0.3 012 0.11 0.10 6.9
I toNeR 0.2 8.20 0.17 0.13 0.5 €18 0.1 0.2¢ 0.1 0.13
I
| TBYRISTOR 0.91 0.06 ©0.93 0.89 0.92 .31 0.9 0.98 1.09 0.95
|
| omien 138 1.2 1.00 008 0.72 0.63 033 0.2 0.2 0.2)
' LED LANPS .15 0.18 0,13 0.12 0.12
crro | LED DISPLAYS 1.2 1.40 143 31.50 1.30
' OPTO COVPLERS 0.60 0.9% 6.3 0,77 0.7¢
] OTHER 0.85 0.72 6.80 1.07 1.1}
t 1.C. 1.03 1.0¢ 1.06 1.00 1.00 1.00 497 1.08 1.06 1.02
TOTAL DISCABTE 8.19 818 0.6 015 O34 0.3 .12 0.2 0.1 &1l
: OPTO  1.24  1.02 0.86 0.67 0,45 0.47 0.5 0.4 0.41 0.39
' SEAICOMDUCTOR 0.31 0.30 0.29 0,20 0.26 0.29 0.31 .34 0.31 033

*Coluans may not add due to rounding

Hore:

Plesse ses Introduction to Appendix A for discumeion of terms and definitions.
given in Teble A-0 at the and of the Introduction.

Exchange cates are

Source:
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Table A-14

HISTORICAL WORLDWIDE SEMICONDUCTOR CONSUMPTION*
(Millions of Units)

1973 through 1982

1973 1974 1975 1976 1317 1878 1979 1960 1961 1962 782
| BIPOLAR DIGITAL 1386 1506 1137 1414 1606 2095 3170 3500 3320 3932 12.65
1 L
1 DTL
{ £cL
wreaRATeD § OTHER
CIRCUIT | WO DIGITAL 16 217 304 518 759 1238 1813 2630 2511 3883 43.59
| CHOS
I w08
i PHOS
1
I LINEAR S61 683 668 985 1322 184S 2523 2913 3265 40l 22.16
| TRARSISTOR 5063 5652 4870 6060 7466 9619 9371 10696 12955 12059 10.12
i SWALL SIGRAL 4456 5141 4251 61d0 6656 7673 8290 9511 11378 E0S550 16.04
] PONER 685 711 625 740 808 947 1081 1188 1577 1589 18.70
| DIooE 0021 9091 7462 10137 12578 15021 17564 19654 20542 18940 10.02
DISCRETE | SHALL SIGNAL 4050 5383 4220 5720 7725 9056 18075 11075 11725 9935 §.34
i POWER 2667 1813 2653 3600 1993 6054 5925 7200 7460 7611 12,36
i SEMER 504 695 508 807 860 917 1564 1379 1357 1354 1160
| Tovarsron 208 236 217 270 38 348 40z 38 M7 42 5.16
1 orugn @ 97 75 )28 168 235 SIS 617 673 830 28.50
I LED LANFS S92 638 1000 1300 1357
0PT0 i LED DIEFLAYS 146 183 203 221 182
i OPO COUPLERS 62 100 126 143 1%
I oTuER # 184 186 176 151
I 1.Cc. 2018 2109 2921 3687 5178 1506 9ded 9097 10196 19.72
TOTAL I DISCRETR 13388 1 12632 17366 20530 24221 27852 31425 34486 32172 10.23
! OPTO 118 131 262 436 680 889 1106 1513 134k 191§ 36.12
i SEMICONDUCTOR 13526 17848 15002 20717 24457 30291 16464 41981 45424 44783 12.35

*Columns may not add dus to rounding

Note:

Plesse see Introduction to Appendix A for discussion of terms and definitions.

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

Source:

Buchange rateg are
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Table A-15

WORLDWIDE SEMICONDUCTOR CONSUMPTION FORECAST*

(Millions of Dollars)

1980 through 1988, plus 1993

1960 198 19902 1993 1984 1985 1sa¢ 1987  19se'SERlBl  1e03 858N
I BIPOLAR DIGITAL 2450 2324 2438 2707 3110 3496 897 4246 4634 11.32 7138 9.02
i 2117 .
i DIL 45
1 ECL 139
INTRGRATED | OTHER 99 =
i .
CIRCUIT | %08 DIGITAL 4919 806312171 16279 20951 (6266 )30.6& 88223 27.42
1 e 940 2875 4125 5675 33.63 35000 35.19
i WMOS 3498 9021 1189% 15061 1036} 29.54 53150 23.69
I PWOB AT 275 255 215 188 -12.68 65 -15.95
V
I LINEAR 2418 4691 5664 6755 7928 19.80 17983 17.80
| TRANSISTOR 1662 2097 2310 2553 2617 .24 €103 7.8
i SRALL SIGHAL 656 1015 1084 1170 1259 .91 1602 4.9
1 FONER 006 1082 1226 1383 1558 11.43 2501  4.93
1
1 brane 1428 1611 1776 1952 2137 9,22 3200  B.46
pisceEeR: | SMALL BICRAL 443 470 512 550 581 678 165  5.30
< POWER 792 915 1027 1142 1265 10.79 2048 10.12
' teNER 183 218 237 260 201 8.3 394 6.8
i
{ TAYRISTOR 390 30 477 $33 589 10.44 1006 11.30
i
| oTHER 176 115 1M 202 223 8 270 301 333 9.73 sS04 0.64
1 LSD Lanes 130 156 156 161 190 233 277 321 38y 16.48 756 14.21
o0 9 LED DIBPLAYS 294 332 327 346 299 458 S14 16 714 13.93 1204 11.02
f OFTO COUPLEMS 163 110 110 115 136 162 1% 239 204 17.18  $39 15.31
1 otwer 167 18 167 11 200 233 210 308 362 13.79 668 13.04
) 1.C. $787 640 10421 12331 15753 20056 25840 31952 <IGUZE, 24.57 113344 12.38
oL | DISCARTE 3656 3832 3435 3612 3937 4386 483) 8333 SETE 8.30 G628  8.46
: oPTO 634 707 760 803 822 1087 1258 1430 1749 14.83 3207 12.99
1 SENICONDUCTOR 14137 14258 14616 16746 20612 25031 31931 38741 46453 21.30 1215371 21.97

*Columns may not add due to rounding

Note:

Please see Introduction to Appendiz A for discuesion of terme and definitions.

given in Table A-0 st the end of the Iatraduction.

Source:

Exchangs rates are
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Table A-16
WORTH AMERICAN SEMICONDUCTOR CONSUMPTION FORECAST*

{Millions of Dollars)
1980 through 1988, plus 1993

pajeJodacou] 3senbeleq £86t ABW 01 © 1uBlakdoD  [Ij swnjop SIS

£e-v

(62-64) (69-93}
1980 1901 1582 198) 1984 1985 1908 1987 1980 CAGC & 1993 CAG & >
| BIFOLAR DIGITAL 1507 1236 1366 1482 1668 183) 1996 2115 2199  6.25 3027  6.60 =
] ™0
I oTI. =}
i ECL ®
INTEGRATED | OTHER =
) —
CIRCUIT | MO5 DIGITAL 2512 2455 3785 « 3310 4532 6426 0654 10838 13022 29:38-.38737 24.36 e:
I g e
i renes —_ _ — e
1 ENOS
( 5 }
ll.-ll_ll_l' 711 A% Be7 1081 13586 1687 2062 2499 2950 21.00 6960 l!._?_ﬂ:
{ TRANSISTOR 516 514 464 491 S51 629 TS 190 965 10,18 1186 .52 I
) EMALL BIGNAL 234 269 214 222 245 D4 9% 320 339 1.65 421 4.8)
) PONER 202 385 266 269 306 355 406  4T0 526 12.06 763 1.712 0
| .
{ DICDE 3 315 369 393 433 48% 552 607 653 10.080 %65 .12 @
DISCRETE | SMALL S1GRAL 63 7 0 73 7 1 6 104 113 .33 140 5,54 =]
1 POWER 246 242 220 238 266 303 34% 36T 418 1131 640 9.36 W
l ™ 82 1 7% "2 1 9 167 116 122 1.53 169 6.7 =
i
| THYRISTOR 126 121 108 116 132 150 170 188 205 11.30 318 9.}4 a
|
| OTHER % a8 53 57 €5 7 (%) %z 101 11,37 15 9.09 b = |
| LED LANPS 38 2 17 T3 s 54 s 7 99 15.79 164 13.00 bt
orro ( LED DISPLAYS ”% 95 as 83 107 120 133 174 188 14.58 3 13.%6 o
i OPTO COUPLERS 54 56 54 57 64 75 #1110 124 1489 240 14.12 =
( OTUER 60 §l 54 57 $3 n $1 105 122 14.58 226 13.12
i 1.C. 4752 4581  S059 5283 7556 P94 12713 15452 16171 23.84 48724 21.81 o |
TOTAL ( DISCRETE 1681 1135 1014 1057 1181 1343 1520 1677 1824 10,30 2635 7.85 o
: OPTO 240 241 an M6 M 331% 38 46 1 833 14,82 1004 13.%0 -y
‘ 14 n !
L SENLCONDUCTOR 6073  58%) 6287 /uns"nu' Y1610 14618 17895 20528 21.82 53381 20.59 g
74y 4
{ -
K] \]

*Columns may not add due to rounding

Note: Plesse see Introduction to Appendix A for discuseion of terws and definitions. Exchange rates ara
givan in Table A-0 ot the end of the Introduction. '

Source: DATAQUEST
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Tahle A-17

JAPANESE SEMICONDUCTOR CONSUMPTION FORECAST*
{Millions of Dollars)
1980 through 1988, plua 1993

pejedodsoou] ysenbeisg ¢861 A8l 01 @ IudB1aAdoD

Il awnjoA SIS

{02-88) (88-93)
1940 1981 1302 1983 184 1983 1904 1967 1980 CAG % 1933 cCAG &
{ BIPOLAR DPIGYTAL kLS 328 527 418 741 "7 297 1117 1248 15.36 2045 10.52
] TIL
] DL
] ECL
INTEGRATED | OTHER
1
CIRCUIT | MO5 DIGYTAL 1091 1152 1318 1661 2276 3073 4025 5193 6456 30,44 22250 28.08
] CHOB
1 oS
| M08
] .
.V LINEAR 195 208 957 L 1109 1375 }6TT 2003 2355 2697 18.8% 5790 16.54
| TRANSISTOR 4169 658 491 503 1y 562 543 618 664  5.17 800  3.a8
| SMALL SIGHNAL 9 192 276 24 95 kL] 320 334 54 424 w08 2.47
1 POMNER 190 k1] 215 21% 224 248 261 204 0 6.30 e 5.2)
1
. | DIODE 370 451 34 53 2 13 407 416 435 3.9 510 3.013
DISCRETH | SMALL SIGMAL 111 115 127 129 134 143 147 148 152 3.05 176 2.98
| POWER 19 232 185 189 200 212 21 221 Ml 4.9 w34
] SEMER 40 L 1] kL] 15 13 n EL 40 2 2.3 9 1.1
1
1 THYRISTOR " a5 T4 15 7 1 »n [ L] N 2% 102 3.0
1
1 OTHER 6l 12 17 79 5 ” 9% 105 118 .9 15%  6.69
1 LED LAMPS 30 51 4% 4“4 55 69 1 2 118 15.67 221 14.97
aPre | LEDh DIBPLAYS LK 125 116 116 128 141 153 180 131 18.5% 348 10.42
i OFT0 COUPLERS 16 22 n 1 1) 32 k13 “ 51 15.97 105 15.54
1 OTHER 54 » &7 72 7 | 1] % 106 127 11.27 0% 18,48
! I.C. 224 2463 2799 3368 4392 5617 7035 0665 10393 24,49 30093 23.69
TOTAL 1 DISCAETE 94 1266 88 1010 1853 1327 1168 1224 1302 4,72 1571 1.8)
: OPTO0 183 pal ] 250 25 288 130 363 412 500 12.27 8831 12.05
! SEMICONDUCTOR 311 4207 4037 4651 5730 074 BS66 10301 12195 30.28 32547 21.69

*Columns may not add due o rounding

Mote: Please see Introduction to Appendix A for discussion of terms and definitions. Exchange rates ars
given in Teble A-0 st che end of the Introduction.

Source: DATAQUEST
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Table A-18

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION FORECAST#
(Millions of Dollars)
1980 through 1988, plus 1993

1990 150 1902 1983 1984 1985 1906 1967 1saa'"ERENL 1993 10Ei83
4 BrroLaR prGITAL 510 4s¢ a3 0 se0 665 765 ee6 %63 14.24 1692 11.93
TTL
) bTL
' zeL
TNTEGRATED : OTHER
CRcuIT 1 W08 DIGITAL M3 2 sam 1123 1423 1622 2350 3045 3363 26.90 14661 29.9
CNOS
1 L]
I OB
i
I LINEAR (10 556 606 679 T84 #31 1110 1341 1627 17.93 3722 18.00
) 1 TRANSISTOR S11 463 468 TUsi9 567 620 679 762 851 10,50 1430 10.%4
i SWALL SIGMAL 275 151 247 265 200 299 38 349 )17 T3 511 6.52
| POWER 236 212 2 250 266 321 361 413 474 1388 913 10l
) | Drops 500 3 3m 40 475 320 S6 633 715 1061 1192 10.76
Bascrers | SMLL SIGMAL 228 157 154 165 175 186 19 26 24 7.38 33 6.5
| POMER 231 132 202 231 256 288 322 367 48 121 770 13.00
: wNER 47 35 38 3 42 46 & s6 63 101 101 9%
| Tuvnzaron 133103 105 17 130 144 189 181 205 11.62 361 11.9%
| OtHER O 52 57 62 €1 7% B4 1018 135 895
! LEDLAWS 4 &1 4 @ 54 66 Bl % M7 17.14 260 10.0
orr0 1 LED DISPLAYS 58 57 65 377 %2 a0 122 138 188 le 20 1277
1 oPFto couRLERS 27 17 28 30 30 & 54 e . o295 7 1o
b ok 35 23 3 6 42 50§75 75 15.90 161 16.51
t 1.C. 2333 1092 130 2286 2707 3418 4225 5256 €553 22.04 20075 25,10
oL ¢ o1 192 995 1onl 122 1229 136 1430 1657 1855 10267 316 1484
¢ orto 161 154 18 151 222 218 I 369 442 17.53 936 16.19
' SENICONDUCTOR 3686 3041 3167 3599 4238 504 6013 7200 0850 10.73 24129 22.2

*Coluana may not add due to rounding

Note:

Please see Introduction to Appendix A for discussion of terms snd definictione.

given in Table A-O at the end of tha Introduction.

Exchange vates urs

Source:
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Tahle A~19

REST OF WORLD SEMICONDUCTOR CONSUMPTION FORECAST*
(Millions of Dollars)
1980 through 1988, plus 1993

pajeaodaoou] 1sanbeysg ¢g61 A8 01 @ yB1asdo)

(62-84) 198-93)
158 198k 1982 1983 1984 1965 1986 !__9!_'! 1968 CAG & 19%) CAG &
I BIPOLAR BIGITAL 85 109 109 113 21 13 139 146 232 13,45 e 10.02
] L
[ OTL
] ECL
INTEGRATED : OTHER
CIRCUIT | WOB DIGITAL 177 102 40 95 575 850 1250 1875 2825 58,12 1257% J34.8¢
1 =
[ NMOS
1 PROS
|
| CINEAR 108 213 21 264 322 19% 479 560 654 19.3) 1503 16.)1
1 TRANSISTOR 166 212 216 216 240 106 33 k1 5} 437 11.4% E8T  9.47
1 SMALL BIGMAL 66 12 103 101 110 128 147 187 1% 10.57 262 6£.75
] POMER 98 1400 11 115 130 158 186 216 48 14,03 425 11.37
H
! DIODE 164 175 154 154 173 209 248 290 134 1380 540 10.09
DISCRAETE ] SMALL BIGMAL “ [ 1] 48 47 52 1 Th [ ¥1 31 11,40 110 5.6
] POWER 9% 0 8 B0 111 112 1315 161 198 15.83 I 12,91
] SRHER 2 30 L 27 30 k1] LI (1] 54 11.5% 75 6.79
]
| TAYRISTOR 35 k1) k!l ] 39 45 55 66 79 91 15,710 225 19,85
]
I OTAER 2 13 14 14 16 20 M4 29 31 15.40 54 18,35
] LEP LANPE i 35 9 30 .1 4“ 51 62 73 1667 103 7.13
OFr0 ] LED DIBPLAYS 57 55 11 ] (114 12 as 16% 124 145 14.53 192 5,70
] OPTD OOUPLERS [ 5 T 7 9 11 13 15 13 17.08 17 -1L.14
1 OTHER 18 19 15 » 16 1% i) n n 38 16,79 72 13.43
1 1.C. (1] 504 584 . 774 1018 1377 1868 2381 3711 J6.1B 14452 31.25
TOTAL 1 DIGCARTE E1 ) 418 22 423 T 570 671 kL)) 695 13,18 1506 10.97
1 oPTO 110 114 109 113 13& 166 158 21) 214 16,64 B4 4.9
1
1 SENLCONDUCTOR 967 1854 1115 1310 1628 2113 2737 3595 4800 27.96 16342 27.34
#Columns may not add due to rounding
Hote: Plesse see Introduction to Appandix A for diecussion of verme and definitions. Exchange rates are
given in Table A-0 at the apnd of the latroduction.
Bource: DATAQUEST
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Table A=-20.

WORLDWIDE AVERAGE SELLING PRICES FORECAST*

1980 through 1988, plus 1993

(Dollars)

1960 1981 1962 1993 1984 1965 1886 1987 1968 1993
§ BIPOLAR DIGITAL 0.70 0.70 6.82 0.65 .70 0.75 0.06 0.96 9,9 1.00
m
t oL
1 ECL
INTEGRATED | OTHER
i
CIRCUIT | WOS DIGITAL 1.7 .86 1.85 1.66 1.9 2.25 2,30 2.35 2.45 2.50
' MOS8 0.62  0.64  0.63 0.61 0.75 0.9%5 1.1% 1.23 1.3% 1.50
i WACE  4.40  4.43 4.4 .40 .40 4.80 400 41 442 4.44
: PO  1.75 1.7 1.70 1.95  1.9%  1.75  1.75 .16 1.6 1.7
1 LINEAR 0.0 0.0 0.7% 0.860 0.84 0.85 0.87 0.90 0.93 0.95
I TAANSISTOR 0.16 0.1% 0.l4 6.15 0.16 @14 0.15 0.13 .13 0.13
) SMALL SIGNAL 0.0% 0.09 0.08 0.09 0.09 0.00 0.08 0.07 #.87 0.06
! POWER 0.68 0.56 0.54 0.56 8.57 .57 0.5 0.54 &.5¢ 0.51
I DIODE 0.0  0.07 #.07 0.07 0.07 0.86 0.06 0.06 #.0§ 0.06
DISCRETE | SMALL SIGWAL 0.04 0.08 8.04 0.0¢ 0.4 0.03 0.03 0.03 &.04 0.04
1 PONER 0.11 6.10 .09 0.16 6,10 0.8 0.0% 0.08 §.00 0.06
! SEHER  0.14 0.14 0.13 0.1 .13 0.12 0.12 0.11 8.1} 0.12
| TuraIsToR 0.9 1.0% 0.9% 0.97 .97 9.9 0.96 0.9 8.95 0.93
| OTHER 0.26 8,26 622 0.8 018 0.7 0a7 0.6 .16 0.13
i LED LANPE  0.13 #.12 .12 )
OPTa ] LED DIBPLAYE 1.45 1.50 1.30
' OPTO COUPLERE 0.03 8.77 #.70
i OTHER 0.98 1.07 1.1}
' 1., 1.0 1.06 1.02 1.07  1.17  1.31  1.40 1.51 1.6} 1.65
T0TAL i DISCRETE 0.12 0,11 .11 0.11 0.11 ¢.10 0.1¢ 0.0 0.10 0.09
: OFTC  0.46 0.4  #.39 0.20 ©0.26 .27 0.26 0.26 0,26 0.25
) SEMICONDUCTOR  0.34 0.31 €.33 0,36 0.40 .40 0.45 0.46 0.53 0.7%

#Columns may not add due to rounding

Note: #Plesse sse Introduction to Appendix A for discuseion of terms and definitions. Exchenge cvates are
given in Table A-0 at the snd of the Introduction.

Source:
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Table

A-21

WORLDWIDE SEMICONDUCTOR CONSUMPTION FORECAST*
(Millions of Uaita)
1980 through 1988, plus 1993

182-98) {88-93)
1980 1981 1982 1983 1964 1985 1944 1987 1380 CAGh 19%3 CAG &
| BIPGLAR DIGITAL 3508 3320 3932 4165 4443 4681 4071 4710 4878 1.07 T138  ?7.91
I L
| DTL
i ECL
INTEGRAYED | OTHER
1
CInCOIY | W05 PIGITAL 2630  25)1 2863 3409 4493 5409 Te7e 8915 10720 26.16 35209 26.91
] CNOB
] HHOS
' PNOS
[
| LINEAR 2913 IMS M0 391y 4568 55)1%  &510  I%06 @523 17,55 16939 17.30
| TRAMSISTOR L0696 11955 120%% 112139 12004 14586 15739 19275 20871 10.14 31604 8,65
1 EMALL SIGHWAL 9511 11378 18550 960% 18344 12688 11550 16714 17966  9.94 26T00  §.22
| POMER 11085 1577 150% 1530 1660 1038 208%  2561 2065 12.08 4904 11,19
1
I aIODE 19654 10542 18%40 19130 20708 27917 30453 34972 33142 10.35 56542 11.28
DISCEETE | EBMALL SIGMAL 11075 1172% 99715 18330 11050 15533 17067 14333 14973 7,16 19115 5.0
] POMER 7200 460 7611 7380 0150 10167 11411 14275 15813 13.73 34133 16.64
] TENER 1379 1357 1354 1400 1508 1617 1975 2364 2555 11.82 3393  5.18
]
| TAYRIETOR a9 7 342 k14 356 448 97 535 620 11.03 1082 1)1.77
|
| OTHER 77 673 L kL] 1122 1239 145% 1584 1801 2041 17.55 1877 13.125
i LED LAMPE 1000 1300 1357
orro 1 LED DISPLAYS 203 22] 52
1 OPTO COUPLERS 124 143 156
i OTHER 104 118 151
] 1.G, 044 9097 10156 1E572 13504 15509 18459 21139 24123 16,37 61357 20.53
TOTAL 1 DISCRETE !112%_ 3486 321712 162 JAMT 44409 AR2TT S6684 SETLE 10.49 93104 10,42
: orro L}!_' _'I]]f‘“‘l!;i} 2068 3293 A026 4038 5731 6727 24.74 12828 13.78
1 SENICONDOCTOR 41901 45424 44283 46265 51143 $4025 71575 #3551 87565 11.75 167269 1)3.62
*Columns may not add due to vounding
Waote: Pleass see Introduction to Appendix A for diecussion of terms and definitions. Exchange rates are
given in Table A-0 st the end of the Introduction.
Source: DATAQUEST
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Consumption and Factory Shipments

INTRODUCTION

Consumption/factory shipments data comprise a set of detailed tables

that

estimate

semiconductor

consumpt ion

and

semiconductor

factory

shipments both worldwide and for four major geographical regions for the

years 1974 through 1989 and 1994.
divided into historical data tables and
factory shipments tables are historical data tables only.

Semiconductor consumption tables are
forecast tables, Semiconductor

All historical

tables begin with 1974 and end with 1963, while all forecast tables begin
with 1982 and end with 1989 with an additional 1994 column.

to the
historical and future dollar values.

*Forecast”

of data, region, years and units, is as follows:

LIST OF TABLES-—CONSWMPTION/FACTORY SHIPMENTS

Please refer

section for a discussion of the differences between
A l1list of tables detailing the type

Consumption/
Table Region Factory Shipments Years Units
o Japan,
Western Europe Exchange Rates 1970-1983 Various
1 Worldwide Consumption 1974-1983 Dollars
2 Worldwide Consumption 1982~1989; 1994 Dollars
3 North america Consumption 1974-1983 Dollars
4 North America Consumption 1982-1989; 1994 bollars
5 Japan Congsumption 1974-1983 Dollars
6 Japan Consumption 1982-1989; 1994 Dollars
7 Japan Consumption 1974-1983 Yen
§ Japan Consunmption 1982-1989; 1994 Yen
9 Western Europe Consumption 1974-1983 Dollars
10 Western Europe Consumption 1982-1989; 1994 Dollars
11 Rest of World Consumption 1974-19823 Deollars
12 Rest of World Consumption 1982-1989; 1994 Dollars
13 Worldwide Average Selling Price 1974-1983 Dollars
14 Worldwide Average Selling Price 1982-1989; 1994 Dollars
15 Worldwide Consumption 1974-1983 Units
16 Worldwide Consunption 1982~1989; 1934 Units
17 Worldwide Factory Shipments 1974-1983 Dollars
18 MNorth America Factory Shipments 1974-1983 Dollars
19 Japan Factory Shipments 1974-1983 Dollars
20 Japan Factory Shipments 1974-1983 Yen
21 Western Europe Factory Shipments 1974-1983 Dollars
22 Rest of world Factory Shipments 1974-1983 Dollars
SIS Products-Markets © 1984 Dataguest Incorporated June 25 ed. 1l
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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 intc 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, 1IBM, 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 NRCR,
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.

2 © 1984 Dataguest Incorporated June 25 ed. SIS Products-Markets



Consumption and Factory Shipments

Power Devices--The 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; 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 BAustria, 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.8. 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.5. 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 uvsed to
estimate ROW consumption and factory shipments.

SIS Products-Markets ¢ 1984 Dataquest Incorporated June 25 ed. 3



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:

s 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 wvalue of directly obtained data
elements with wvalues 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 reasocnably 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.

4 © 1984 Dataquest Incorporated June 25 ed. SIS Products-Markets



Consumption and Factory Shipments

VALUATION OF CONSTMPTION AND FACTORY SHIPMENTS

Regional dJdonsumption and factory shipments are 2all expressed in
U.5. dollars, (Japanese consumption and shipments 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 D.S. producers' large presence in international markets,
the dollar is the preferred cheice.

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
19708, 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, eguipment, and labor inpute to the
seniconductor 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 histerical 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

818 Products-Markets © 1984 Dataquest Incorporated June 25 ed. 5



Consumption and Factory Shipments

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.

BExchange 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 S5, 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.

PORECAST

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. 2All 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 wupon
request.

é © 1984 Dataguest Incorporated June 25 ed, SIS Products-Markets



Year

1970
1971
1972
1873
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983*

Consumption and Factory Shipments

Table 0

ANNUAL FOREIGN EXCHANGE RATES

{Expressed in U.5. Dollars)

Japan
{(Dollars
per_ien)

$0.002795
$0.002913
$6.003311
$0.003721
$0.003427
30.003368
30.003376
30.003761
$0.004857
$0.004518
$0.004449
$0.004519
30.004022
$0.004255

*DATAQUEST estimates

818 Products-Markets

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
3$0.1304

Source:

West
Germany
{Dollars

per Deutsche

Mark)

$0.2744
$0.2886
$0,.3140
$0.3811
$0,.3897
30.4063
$0.3998
$0.4337
$0.5051
$0.5482
$0.5463
$0.4429
$0,4123
$0.3894

United
Kingdom
(Dollars
per FPound

Sterling)

$2.3963
$2.4506
$2.4878
$2.4587
$2.3524
$2,2069
$1.7960
$1.7662
$1.9310
$2.1312
$2.3241
$1.8741
$1.7418
$1.5120

The Wall Street Journal

DATAQUEST

© 1984 Dataguest Incorporated June 25 ed. 7
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Total Semiconductor

Tota! Integrated Cirguit
Blpolor Digital {Taechnology)
e o9y

OTL
€L
Other Bipolar Digital

Bipolar Digitol (Function)
Bipolar Digita) Memory
Bipolar Digitel Logic

W5 {Technol
ogy)

PMOS
oS

M5 {(Function)
Memory
MOS Microprocesser
M5 Logic

Linear

Total Discrete

Transiator
Smaii Signal Tromeistor
Power Tronaistor

Dig‘;: 3 i
'l Signal Diods
Power Diode
Zerer Dlode

Thyristor
Othar Discrete

Totol Qptoelectronic
Lcmps
LED Disp
Opticui Couplors
Other Optoelectronics

TABLE 1

HISTORICAL WORLOWIDE SEMCONDUCTOR. CONSLMPT TON
(Mitlions of Dollars)-
1974 through 1983

CAG %
1974 1975 1976 1977 1978 1979 1982 1981 1982 1983 (74-43)
5,495 4,373 5827 6,916 8,868 11,088 14,056 14,334 14,832 18,685 148
2,51¢ 2,120 2941 370 5268 7,077 9,65 9,788 19,711 14,133 1.2
973 682 865 1,866 1,320 1,690 2,400 2,362 2,425 3043 13,4
7i9 499 682 852 1,846 1,375 2,076 2004 2,058 2,623 5.5
105 a1 ril 1 56 52 45 43 40 @ (10.2)
73 55 76 100 142 179 189 rrl 235 20  16.8
a2 47 36 47 78 a3 99 a5 92 90 1.9
979 682 865 1,060 1,320 1,600 2,489 2,362 2,425 3,043 134

326 556 553 508 €01

1,364 1,853 1,809 1,917 2,442
880 837 1,239 1,613 2,398 3,460 4,890 4,749 5,546 7,694 27.2
72 133 377 716 1,477 2,364 3469 3,188 3801 5372 61.5
6a7 609 658 613 574 557 473 357 3% 322 ( 8.2
23 a5 204 284 47 539 048 1,174 1,325 2,000 37.9
880 a7 1,239 1,613 2,398 3,460 4,899 4,749 5546 7,604 27.2

1,672 2,263 2,041 2,675 3,689

570 892 1,970 1,272 1,919

1,248 1,735 1,638 1,599 2,196
651 601 B37 1,087 1,550 1,927 2,360 2,677 2,740 3,386 2019
2,760 2,078 2,598 2,849 3,184 3,407 3,673 3,763 3.M5 3,549 31
1,400 1,063 1,333 1,429 1,535 1,658 1,766 1,995 1,660 1,813 2.9
a74 638 793 799 844 870 897 1,025 865 938 8.8
526 425 549 630 691 788 869 a8 795 a7 5.8
944 709 911 997 1,184 1,219 1,346 1,324 1,173 1,240 31
323 211 286 309 362 420 450 432 383 387 2.9
482 398 504 559 €57 653 728 723 623 690 4,9
13¢ 108 121 120 165 146 168 169 167 163 1.8
232 180 241 293 M7 360 392 n2 306 314 3.4
124 7% 13 121 148 179 189 182 174 182 4.4
195 225 288 306 416 604 724 783 836 1,003 20.9
23 32 54 65 89 124 148 178 192 245 0.t
120 128 151 144 193 255 291 292 295 57 12,9
21 22 29 33 50 85 104 114 123 154  24.8
3 43 54 64 84 139 181 199 196 246 259

Source:

DATAUEST
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TABLE 3

HISTORICAL NORTH AMERICAN SEMICTRDUCTOR CEREIMPTION

{(Miilions of Dollgrs)
1974 through 1983

- N TN
v : CAG %
'/ 1974 ' 1975 1976 1977 1978 1979 1960 1981 1982 1983  (74-83)
Total Ssmiconductor \“._-2.264 1818 2,35 2,742 3,429 4,819 5,067 6,085 6,551 8,286 15.8
Total Integroted Circuit 1,258 1,918 t.4i8a 1,795 2,357 I MNi 4744 A4.866 5268 6,909 20.8
Bip%:{r Digital (Technology) 573 kv 488 593 721 922 1,443 1,322 t. M2 1,716 13.0
oTL
ECL
Other Bipalar Digitol
Bipoler Digital (Function) 573 62 48R 593 721 922 1,443 1,322 1,82 N8 13.0
Bipolar Digital Memory . 207 393 382 N5 M
Bipotar Digital Logic 715 1,058 940 1,427 1,335
M5 (Technology) 442 432 660 845 1,151 1,825 2,593 2,532 3,078 4085 280
PO
oS
MOS (Function) 412 432 ) BA5 1,151 1,825 2,593 2,532 3,079 4,085 728.9
Mamory 1,027 1,289 {1,064 1,497 1,932
MIS Microprocensor 35S 533 836 18 1,048
MOS Logic 433 B2 832 871 1,185
Lineor 244 224 270 357 485 564 708 812 B48 1,108 18.3
Total Discrete 884 664 789 832 e 1,867 1,073 1,141 998 1,049 1.9
Tronsistor 43 9 400 495 45 521 516 574 483 489 1.4
Smail Signol Tronsistor 240 179 208 194 219 241 234 269 218 22e 1.9)
Powar Tronsistor M 168 192 211 232 282 282 o5 265 3.9
Diode 297 223 265 291 314 368 385 o5 359 3 3.2
Small Signol Diode 94 52 65 60 55 61 63 72 68 73 2.8)
Powar Diode 149 128 153 174 182 235 246 242 203 238 53
Zenar Diode 54 43 47 57 77 72 76 81 88 82 4.8
Thyriastor 81 63 a3 100 196 130 129 125 19 109 3.4
Other Discrete 75 42 41 a5 48 43 47 55 58 2.8)
Total Optoslectronic 121 128 144 15 156 249 250 278 285 328 11.7
LED Lamps 12 13 15 15 20 34 3 46 48 61 19.8
LED Displays a3 86 ] 59 as 97 92 90 a9 98 1.9
Optical Couplers 13 13 17 17 21 48 53 64 66 79 2.2
Other Optoeiectronics 13 1% 22 24 b 62 ral 78 B2 90 24.¢
Source: DATACLEST
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Total Integrated Clrcuit

Bip?_:{r Digital (Technoiogy)

DTL
ECL
Othar Bipolar Digital

Bipolor Digital {(Function)
Bipplar Digital Memory
Bipelar Digitet Logic

M)S (Tachnol
NS o)

PVOS
oS

MOS (Function)
M5 Memory
WIS Microprocessar
M5 Legic

Linear
Tota! Discrete

Traonsiator
Small Signet Tronsister
Powar Transistor

Diode
Smai il Signal Diode
Power Diode
Zerer Diode

Thyristor
Other Discrete

Foto! Optoslectronic
LED Lomps
LED Dispioys
Optical Couplers
Other Optoalectronion

TADLE 4

NORTH AMERICAN SEMICONDUCTOR OONSUMPTION FORECAST

{MiLtions of Dollars)
1982 through 1989, plua 1964

CAG % CAG X

1982 1983 1984 1985 1986 1987 1968 1989 {83-89) 1994 {89-94)
6.551 B,286 12,008 15,562 17,73 19,038 22,805 28,668 230 79,344 2.6
5,268 6,909 10,278 13,542 15,513 16,710 20,205 25,708 24.5 74209 23.7
1.342 1.6 2,385 2,826 3,02% 2,908 3.346 3,800 14.6 6,648 1.4
1,42 1,716 2,385 2,828 3,021 2,90% 3,46 3,600 14.6 6,648 11.4
ns 381 503 589 646 660 704 773 12.5 1,099 7.3
1,827 1,335 1,882 2,237 2,375 2,249 2,642 3,107 15.1 5,549 12.3
3,078 4,085 6,52¢ 8,923 19,3684 11,321 14,242 18,856 29.9 61,37 25.8
J,o78 2,085 6,520 858,923 10,364 11,32t 14,242 18,856 2.0 81,07 2%.6
1,497 1,932 3.573 4,911 5512 5.577 6,758 B,998 23,2 29,728 27.0
718 1,048 1,469 2,037 2,55 3,091 4,183 5,687 326 2056 29.0
871 1,185 1,478 1,895 2,315 2,653 3.3 4,10 248 $1.,273 2.0
848 1,1e8 1,373 1,793 2,128 2,402 2,617 2,970 17.9 6,374 16.5
998 1,049 1,353 1,578 1,763 1,756 1.895 2,000 12.4 2,838 6.4
483 469 635 748 812 858 949 1,085 14.2 1,466 6.2
218 220 283 326 357 383 411 449 12.6 554 4.3
265 269 352 422 455 475 538 636 15.4 912 7.5
359 393 499 582 626 630 661 684 9.7 915 6.0
68 73 91 105 114 116 122 128 9.8 174 6.3
223 238 307 61 en 387 406 416 9.8 562 6.2
as 82 1ot 116 124 127 135 149 9.3 179 5.9
191 109 137 15e 156 156 161 170 7.7 217 5.0
55 58 ez 98 199 LAR 124 141 16.8 238 1n.e
285 328 377 447 515 573 705 880 17.9 2,169 19.8
43 61 7 93 142 186 132 163 17.8 378 18.3
83 98 113 130 148 148 177 197 12.3 3 13.5
66 79 86 102 15 145 187 230 19.5 597 21.9

82 90 1 n7 148 174 208 9% 2.5 823 23.2

Source: DATAQUEST
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Total Semiconductor
Totol Integroted Circuit

Bipolar Digital (Technology)
TTL '
ot
L
Other Bipolar Digital

Bipolor Digital (Function)
Bipolar Digital Memory
Bipolar Digital Logig

MOS {Technology)

PMOS
oS

MIS (Function)
Memory 3
MOS Microprocessor
M5 Logic

Lineor
Total Discrete

Tromsiator
Smoll Signal Transistor
Pewer Translator

Diode
Smol) Signal Diode
Power Diode
Zener Diocde

Thyristor
Other Discreate

Total Optosisctronie
LED l%mpa
iasploys
Opticol Couplers
Other Optoelectronica

{Millions nf Doilors)

TANE 5
HISTORICAL JAPANESE SEMICCHNDUCTOR OONSUMPT ION

1974 through 1983

CAG %
1974 1975 1976 1977 1978 1979 1982 1981 1902 1983  (74-83)

1,314 1,905 1,549 1,85 2,500 2,661 3,307 4,245 4.0672 5568 17.4
551 451 713 BR7 1,415 1,655 2,132 2,738 2,87 35972 245
135 o 156 200 263 299 48 480 538 €82 19.7
135 "m 156 200 263 263 M8 480 536 &2 19.7

32 T 65 89 109

267 o4 415 447 573
248 ot 285 8 fO2 754 1,015 1,164 1,272 1,932 25.6
248 203 286 k7] 7] 754 1,015 1,164 1,272 1,832 256

753 447 500 583 962

113 143 242 i3 520

388 425 422 ims 450
168 147 271 359 550 602 7% 1,092 1,062 1,358 26.1
731 519 787 882 478 858 992 1,272 961 1,232 6.0
424 m 441 423 498 426 469 658 500 676 5.3
302 189 293 308 308 260 279 392 250 335 1.2
122 122 148 175 190 166 190 266 250 341 12.1
248 168 266 279 353 n3 by 451 360 445 5.7
a7 7 86 B3 o7 84 L3 175 149 189 7.2
125 79 156 m 225 198 219 pL7. 190 227 §.9
26 18 24 25 3 31 49 a4 3 7 4.0
39 29 51 73 7 76 95 87 69 7% 7.7
20 " 29 47 52 53 58 76 32 s 6.4
32 35 49 a 197 138 183 237 241 B4 N
4 5 9 8 16 20 30 52 67 192 433
16 16 27 “ 49 62 a3 ] 93 14 27,3
3 3 4 7 11 13 16 17 2 32 3.
9 1" 9 22 N 43 54 69 ) 9  29.2

uondwnsuo)) [CILOISIH




Consumption Forecast
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TABLE 7
HISTORICAL JAPANESE SEMIQCNDUCTOR CONSUWPTION

(Billions of Y;&
1974 through 1

CAG %
1974 1975 1976 1977 1978 1979 198¢ 1881 1982 1983 (74-83)

“Total Semiconductor Jg3y.7 2985 4a5B.5 4976 525.9 582.8 750.7 938.1 1,803.9 1.,308.4 14.6
Total Integroted Circuit 160.9 1339 211, 23.6 297.1 362.4 484 .0 a4 .7 711.8 933.4 21.6
Bip?_lrtr Digital (Technology) 39.4 380 46.2 S3.8 55.2 €5.5 79.0 1061 1329 1603  18.9
OTL
£CL
Othar Bipolor Digital
Bipeiar Digital {(Function) 39.4 0.9 46.2 538 552 65.5 79.¢ 106.1 132.9 160.3 6.9
Bipolor Digital Mewory 7.0 i0.¢ 14,4 24 2.6
Bipolor Digital Logic 58.5 69.9 9.7 119.9 154.7
S gTechnoloqy) 72.4 68.3 B4.7 8R.2 126 4 165.1 238.4 257.2 315.5 454 .0 2.5
S
oS
M5 (Funetion) 72.4 603 A4.7 8R.2 126.4 165.1 250.4 257.2 315.5 454 @ 2.6
Memory 55.4 191.5 1195 1495 226.)
MIS Microprocessor 24.7 3.5 53.5 8z.1 122.2
MOS Logic B 85.0 9.5 93.3 a3.8 195.8
Linear A9 .1 4% 7 Po.2 9.6 1155 151.8 174 .6 M3 263.4 39 231
Tota! Dizcrete 213.5 1541 2330 237.3 205.4 199.1 25.2 2811 238.3 289.5 3.4
Transistor 123.8 §2.4 130.5 129.9 1046 93.3 1906.5 145.4 124.0 156.9 2.8
Small Signal Transistor 88.2 56.1 86.7 a2.9 64.7 56.9 63.3 86.6 62.0 78.7 ( 1.3)
Power Tranaistor 35.6 36.2 43.8 47t M9 36.4 431 58.8 §2.0 8e.1 9.4
Diode 72.4 49.9 8.7 75 749 68.5 B4 0 99.7 89.3 104.6 4.2
Smal | Signol Diode 283 211 255 22,3 204 18.4 5.2 38.7 37.9 42.5 4.6
Powser Diode 36.5 23.5 46.2 46.9 47.3 43.4 49.7 51.3 44.6 53.3 4.3
Zener Diods 7.6 53 7.1 6.7 6.5 6.8 9.t 9.7 7.7 8.7 1.5
Thyristor 1.4 8.6 15.1 19.6 15.8 16.6 21.86 19.2 17.4 17.9 5.1
Other Dincrete 5.8 3.3 B.6 12.6 19.9 11.6 13.2 16.8 7.9 8.2 3.9
Total Optoslectronic 9.3 -19.4 14.5 21.8 22.5 ».2 41.5 52.4 50.8 85.%5 27.9
LED Lamps 1.2 1.5 2.7 2.2 3.4 4.4 6.8 11.5 16.6 4.0 39.9
LED Disploys 4.7 4.8 8.0 11.8 19.3 13.6 18.8 H.g 231 J32.9 4.2
Opticol Couplers 0.9 e.9 1.2 1.9 2.3 2.8 3.6 3.8 5.2 7.5 27.0
Other Optoslectronics 2.6 33 2.7 5.9 8.5 9.4 12.3 15.2 14.9 21.¢ 28.1
Exchonge Rate {Yen/USS$) 2920 2970 2968 26806 2100 2193.9 227.9 . 248.9 235.9

Source: DATACUEST
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Consumption Forecast
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TABLE 9

HISTORICAL WESTERN EURCPEAN SEMICONDUCTOR COMSUMPT ION
(Millions of Dollars)
1974 through 1983

CAG %
1974 1975 1976 1977 1978 1879 1988 19" 1982 1983  (74-83)
Total Semiconductor 1.5 1,333 1,504 1,853 2,339 3,218 3,688 3041 3167 330 8.7
Total Integrated Clreuit 618 561 676 904 1,238 1,747 2,333 1,892 1,968 2,323 15.8
aip1o_|rqu Digitol (Technology) — 229 189 1 28 M 390 510 454 434 483 B.6
DTL
ECL
Othsr Bipelar Digital
Bipolor Digital (Function) 229 189 186 228 291 390 510 454 I 483 8.6
Bipolor Digital Memory 85 118 103 109 1€7
Bipolar Digital togic 305 394 st 334 376
M5 {Technotogy) 163 158 226 352 535 781 1,13 1,227 247
PYS
oN0S
waéﬁn:t ion) 168 158 276 2 53% 781 1,139 882 948 1.227 4.7
Menor 357 543 426 462 581
MOS Microprocassér 125 189 149 168 239
M Logie 289 427 37 m 407
Linear rra 214 264 324 412 576 654 556 508 613 12.8
Total Discrete Q44 728 851 881 1,004 1,138 1,192 995 1.1 gss ( 1.9)
Tronsistor 463 st 400 424 483 511 511 463 468 405 { 1.5]
Small Signal Tronsistor 289 243 248 244 265 286 275 251 247 29 3.5
Power Transiator 174 108 152 19¢ 198 225 236 212 pral 196 1.3
Qiode 362 282 318 342 402 468 523 384 399 Ba ( 1.0)
Small Signal Diode 12 72 1"? 139 182 w8 25 157 154 124 1.1
Power Diode 194 173 163 170 184 194 23 192 202 178 2 1.0]
Zener Diode 56 37 38 33 36 38 47 35 35 28 7.4
Thyrister 180 az 9 97 119 118 133 123 105 91 ( 1.9)
Qther Discrete 19 13 34 18 29 49 45 45 47 40 8.6
- Total Optoalectronic 29 44 67 68 97 133 161 154 168 181 22.6
Lomps <] i@ 23 27 K3 42 41 41 &4 47 25,7
LED Diaplays 13 17 22 26 41 54 58 57 65 &4 19.4
Opticat Couplers 4 5 5 19 19 27 7 8 33 26.4
Other Optosiectronics 6 12 17 g 1" 18 3 29 3t 37 22.4
Sourcs: DATAQUEST
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Total Semiconductor
Total Integroted Circuit
Bipolar Digital (Techns)
o0 ( ogy)

OTL
€CL
Other Bipotor Digifal

Bipelor Digital (Function)
Bipolor Digital Mamory
Bipolor Digital Logic

WS (Technalogy)

oS
oS

M (Function)
lﬂé Merno 'y
MOS Microprocessor
M5 Logic

Lineor
Total Discrete

Tronsistor
Smoll Signot Tronsistor
Powar Traonsistor

Dioda
Smoj) Signol Diode
Powar Diode
Zener Diode

Thyr|stor
Other Discrets

Totol Optoelectronic
Lanps
LED Displays
Optical Couplers
-Othar Optoslectromics

TABLE 12

WESTERN EUROPEAN SEMICOMDUCTCR QONSUMPTION FORECAST

guillions of Dotlars)
1982 through 1989, plus 1994
CAG % CAG %
1982 1983 1984 1985 1986 1987 1988 1989 (83-89) 1994 (89-94)
3,167 3,379 4,212 5385 6,154 6,523 7,878 9,860 19.6 24 519 20.9
1,988 2.323 J.681 4,000 4,849 5,249 6,471 8,302 23.8 22,360 2.7
434 483 604 762 B82 919 1,002 1,319 18.1 2,650 15.1
434 483 604 762 882 919 1,092 1,319 8.1 2,650 15.1
109 197 143 183 213 226 269 hy. ] 2.9 660 15.8
134 7’6 461 579 &69 693 813 908 17.5 1,990 15.9
948 1,227 1,772 2,499 3,047 3,392 4,314 5, 840 29.7 171,820 5.0
M8 1,227 1,772 2,499  },047 3,392 4,314 5,840 20.7 17,820 2.0
459 81 BT 1,067 1,251 1,349 1,67 2,183 24.7 5,570 26.6
168 239 hyi] 588 758 BEs 1,174 1,662 3B.2 6,199 b .3 |
m 407 592 1,838 1,164 1,478 1,995 38.3 6,060 249
606 613 705 819 920 938 1,065 1,230 12.3 1,89 9.0
1,611 866 914 965 1,909 51 983 1,035 3.9 1,160 2.3
468 405 422 445 465 437 451 474 2.7 53¢ 2.3
247 209 215 215 218 200 208 204 ( 9.9) 18 ( 1.9)
221 196 207 238 247 237 251 270 5.5 345 S.e
391 330 3s3 373 389 367 379 08 3.2 t.6
154 124 130 133 135 124 124 126 2.3 197 ( 3.2
202 178 192 207 226 241 22 238 5.0 4.2
35 28 n 33 34 32 33 34 3.3 it ( 1.8)
105 1] 97 103 109 193 197 113 3.7 137 3.9
47 40 42 44 46 44 46 L 3.8 63 4.7
168 181 217 260 206 323 374 445 16.2 099 7.3
44 47 53 60 64 56 72 89 9.3 168 14.9
65 64 75 87 95 o8 196 113 9.9 13 2.8
28 33 43 56 69 )] 191 132 6.0 388 23.5
hil 37 46 57 68 78 95 12¢ 2.7 329 21,7

Source: DATAMNUEST
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Total Semiconductor
Total Integrated Cireuit
Bipolar Digital (Technolog
olor Dig ( o)

DTL
ECcL
Othar Gipolar Digitol

Bipolar Digitat {(Function)
Bipolar Digital Memory
Bipotar Digital Legic

ME (Technology)
NS

PMOS
oS

MS (Function)
Memory
MOS Migroprocessor
MY Logic

Linear
Total Discrete

Tronsiater
Small Signal Tronsistor
Powar Tronsistor

Diode
Smol) Signal Diode
Power Diode
Zener Diode

Thyriator
Other Discrete

’l‘otolEgptoeloctronlc
anps
LED Displays
Optical Couplers
Other Qptoslectronics

TABLE 11

HISTORICAL REST OF WORLD SEMIOONDUCTOR CONSUMPTION
(Millions of Dollars)

1974 through 1983

CAG %
1982 1983  (74-83)

1974 1975 1976 1977 1978 1979 19899 {98
236 225 33 471 600 790 996 963 1,042 1,461 2.5
82 o 134 184 258 364 450 494 85 929  31.0
42 30 s 39 a5 79 108 106 13 162 16.2
42 30 s 39 45 79 108 106 13 182 6.2
2 3 3 4 4
77 105 183 109 158
22 44 67 88 110 100 143 17 248 5 18
2 44 67 88 10 190 143 171 248 A0 9.8
25 34 51 106 194
17 27 43 63 112
53 82 n 79 144
18 16 2 57 103 185 199 27 24 N7 3s
141 17 171 245 286 334 416 355 345 o2 123
82 62 92 17 123 200 270 210 209 243 12.8
43 27 44 53 52 B3 109 13 150 174  16.8
39 35 48 64 2 17 161 97 59 69 6.5
37 36 62 85 115 78 88 94 &3 72 7.7
20 16 18 27 28 47 51 28 12 9 8.5)
14 18 32 44 66 26 2 57 38 47 144
3 2 12 18 21 5 5 g 13 6 204
12 e ) 23 26 36 35 37 as 33 137
18 10 20 22 20 23 14 ") 49 19.3
13 18 28 42 56 92 130 114 112 139 29.2
1 4 7 15 18 28 43 39 33 3% 489
8 9 12 15 18 42 58 46 48 5 23.9
1 1 3 3 8 3 8 6 8 1 2.2
3 4 6 9 12 15 21 23 23 2 2.7
Source: DATAQUEST
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Total Semiconductor
Total Integrated Clreuit
Bipolar Digital {Technolog
olar Dig ( ogy)
pTL
L
Other Bipoior Digitat
Bipolar Digita! (Function)
Bipolor Digitol Memory
Bipolor Digitel Logic
M5 (Technol
Y ogy)

PM'.'JS

M:GméFunct ion)

MOS Microproetmr
MOS Logic

Linear
Totol Discrete

Transistor
Snoll Signol Tramsistor
Power Tronsistor

Oiode
Snali Signal Diode
Power Dioda
Zener Diode

Thyristor
Other Discrate

Total Optoslectronic
Lamps
LED Disploys
Opticol Couplers
Hher Optoelactronics

REST OF WORLD SEMIOCNOUCTOR CONSIMPTION FORECAST

TABLE 12

(Miliions of Oollors)
1982 through 1989, plus 1994

CAMG % Ci: %
1982 1983 1984 1985 1986 1987 1988 1989 {B3-89) 1994 (89-94)
1,042 1,481 2,030 2.5%3% 2,967 3,108 3,849 5,018 2.8 13,69 o)
585 923 L3863 1,824 2,19 2,248 2,797 3.784 26.4 11,367 24.8
113 162 239 332 3ap o7 476 618 2.0 1,39 16.7
113 162 239 332 398 397 476 618 25.6 1,33 16.7
4 4 6 8 9 10 14 19 297 45 18.9
199 158 233 324 ) 387 462 599 24 .9 1,294 16.7
248 450 721 1,825 1,276 1,330 1,681 2.3 n.3 7.964 28.2
248 450 721 1,025 1,276 1,330 1,681 2,301 .3 7,964 28.2
106 194 328 469 586 608 780 1,032 334 4,055 Ja.e
83 112 166 227 279 300 3835 539 29.9 1,781 27.9
79 144 227 329 a1 LN 516 670 29.2 2,128 26.8
224 nz 403 a8y 517 521 642 Bss 18.2 2,084 19.0
345 42 511 561 589 626 748 BS54 13.4 1,272 8.3
209 243 312 345 362 82 465 534 14.0 8ot B.4
152 174 229 245 255 268 329 360 12.9 493 8.5
50 69 a2 100 107 114 145 174 16.7 308 12.¢
63 72 94 192 108 18 149 16Q 14.2 28 8.3
12 9 12 13 14 15 18 21 15.2 32 8.8
38 47 59 64 67 74 99 193 14.0 156 8.7
13 16 23 25 27 29 32 38 14.5 56 6.8
a8 45 49 51 52 63 70 19.7 102 7.8
40 49 50 &85 68 74 8a 99 1e.7 En 1] 7.8
112 130 156 178 187 234 304 380 19.6 1,008 21.4
A3 36 3B 41 43 48 59 a3 4.9 19% 1B.14
48 55 67 79 82 a3 19 137 16.4 350 20.6
8 10 14 19 21 29 37 S 38 1686  26.2
23 29 37 39 4 64 89 1@ 249 208 221
Source: DATAQUEST
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TABLE 14

Average Selling Price Forecast
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SS90
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23-1_.1

28R

cHOP -

388G

L -
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MX Logic
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0.07 ( 4.7)

.74
o.e7

8.73 8.72 8.72
9.97 0.97
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0.76 8.75
@ 09

.09

8.79
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Small Signal Tronsistor

Power Tronsistor

Di ode

Transistor
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3858

0900

2852

Y

385

aaee
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EHES

388-

cCoeS
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Coe®

g38%

sesee

s382

SeES

Smat) Signal Diode
Power Diode

Zaner Diode

Thyristor

0.87 (os) e.85 ( ©.5)
020 ( 2.3) .18 ( 2.1)

.88

@.89 9.89 .89
8.22 8 .22 8.21 a.21

9.99

a.92
2.23 0.23

2.95

0.23

Other Discrete
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TABLE 17
HISTORTCAL WORLDWIDE SEMIOCNDUCTOR FACTORY SHIPMENTS

{Millions of Dollars)

1974 through 1083
CAG %
1974 1975 1976 1977 1978 1979 1968 1981 1982 1983  (74-83)
Total Semiconducter 5405 4,373 5,827 6,916 89,858 11,089 14,056 14,334 14,832 18,685 14.8
Totol Integrated Clrcuit 2,510 2120 2941 3.7/ 5268 T,077 9,659 9,788 18711 14,133 21.2

Bipolar Bigital (Technology) 979 682 865 1,960 1,320 1,690 2,409 2,362 2,425 3,043 13.4
TTL 719 439 €82 852 1,846 1,375 2.0@ 2.0334 2,058 2,623 15.5

DTL 185 81 Al 61 56 52 49 49 ( 10.2)
L 73 55 76 109 140 170 189 226 235 290 16.6
Other Bipelor Digital 82 47 36 47 78 93 9 95 92 90 1.0
Bipolar Digite) (Function) 979 682 865 1,060 1,320 1,690 2,400 2,362 2,435 J. 043 1).4
Bipelar Digital Memory 326 556 553 500 61
Bipolar Digital Legic 1,364 1,853 1,809 1,917 2,442
M5 (Tachnology) 850 837 1,29 1,813 2,398 3,460 4,890 4,749 5546 7,694 27.2
NS 72 133 kysl 716  31.477 2,364 3,469 3,188 3,89 5,372 61.5
POS 697 609 658 613 574 557 473 a7 X iz ( 8.2)
ans M 95 204 284 a7 539 4R 1,174 1,325 2,000 37.9
%Functim) 880 837 1,239 1,813 2,308 3,460 4,890 4,740 5,546 7 694 27.2
Mertory 1,672 2,263 2,61 2,675 3,669
WIS Microprocessor 570 gsz t,07% 1,272 1,99
M5 Logic 1,18 1,735 1,638 1,599 2,106
Lirear 651 661 837 1,097 1,559 1,927 2,380 2,677 2,740 3,396 2.1
Total Discrets 2,700 2,028 2,598 2,40 3,184 3,407 3,673 3,763 3. M5 3549 3.t
Tronsistor 1,420 1,063 1,333 1,429 1,535 1,658 1,766 1,995 1,660 1,813 2.9
Small Signal Tronsistor 874 6838 793 799 Ba4 870 837 1,825 865 938 e.8
Power Translator 526 425 540 630 691 788 B69 8oe 795 ars 5.8
Diode ) 944 709 911 997 1,184 1,219 1,346 1,324 1,173 1,248 31
Smol | Signol Diode 323 21% 286 309 362 420 450 432 383 387 2.e
Power Diode 482 398 S04 559 657 653 728 723 623 699 4.1
Zener Diode 139 100 21 129 165 146 168 169 167 163 1.8
Thyristor 232 180 241 293 Nz %0 32 352 308 34 3.4
Other Dlacrate 124 76 113 21 148 170 169 182 174 182 4.4
Total Optoslectronic 195 225 288 306 416 604 724 783 86  1.900 2.0
LED Lampa 23 2 54 65 89 124 148 178 192 246 3.1
LED Disploys 129 128 151 144 193 255 291 292 205 357 12.9
Optical Couplers 21 22 29 33 50 86 104 114 123 154 24.8
Other Optoslectronics 3 43 54 64 84 139 181 199 196 246 25.9

Source: DATAQEST
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Totol Semiconductor
Total Integrated Circult

Blp?%fr Olgitol {Tachnology)

OTL
£CL
Cther Blpolar Digital

Bipolar Digitol (Function)
Bipoler Digital Memory
Bipolar Digital togic

M5 {Technology
NS )

S
o5

M5 (Function)
Mamory
M)S Microprocessor
M) Logie

Linear
Total Discrete

Transintor
Small Signal Tronsistor
Power Tronsistor

Dig S i
I Si I Diode
Power Dig

Zenar Diode

Thyristor
Othar Discretse

Total Optoelectronic
LED Lomps
LED Displays
Opticol Couplers
Other Optoslectronics

TABLE

18

HISTCRICAL NORTH AMFRICAN SEMICONLICTOR FACTORY SHIPMENTS

(Millions of Deollgrs)

1974 through 1983

1974 1975 1976 1977
2,626 2,119 2.665 3,152
1,499 1,216 1,612 2,110
595 335 505 655
470 303 419 £71
4G 43 41 34
45 a3 39 49
31 16 15 10
595 395 505 655
595 538 731 1,034
56 188 301 545
435 353 327 261
94 77 163 228
595 538 il 1,034
329 283 ME a1
913 risll aR9 a14
468 368 418 429
254 189 225 215
214 179 193 214
327 56 300 322
95 62 73 72
169 142 164 187
63 52 63 &3
192 75 194 111
86 52 &7 52
144 152 154 128
3 1% 19 21
98 o8 99 69
15 14 28 18
18 25 28 19

1978 1979
TEETE e
3857 5.7
2,721 MT71?
797 976
6506 as53
33 27
57 69
21 27
797 976
1,382 2,043
924 1, 466
200 188
258 i)
1,382 2,043
542 698
975 1,105
495 579
252 292
243 287
3N 359
A7 60
193 215
a1 B4
14 132
39 37
161 257
25 3
80 117
28 49
28 61

1,468

CAG %
1982 1983  (74-83)

1981

——
6,287 6,822 6,499 13.9
4,820 5473 7,009 18.8
1,33 1,38t 1,757 12.8
1,248 1,239 1,993 14.5
15 13 15 (12.3)
99 89 99 8.2
49 40 50 5.5
1,393 1,381 t.757 12.8
2,482 3,046 3,945 23.4
1,679 2,166 2,849 51.9
162 166 158 ( 19.6)
841 T4 947 29.3
2,482 3046 3,945 23.4
45 1,046 1,348 17.8
1,19 1,862 1,187 1.3
698 561 5N 2.2
289 272 1.1
39 289 290 3.4
411 385 426 2.4
5 &9 57 ( 5.5)
258 20 259 4.9
b 1s % 4.9
141 97 197 2.5
&) 19 23 (13.8)
276 342 19.1
49 49 63 19.2
108 89 100 9.2
56 1] 2.6
72 B 98 2.7
Source: DATAIUEST
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TABLE 19

HISTORICAL JAPANESE SEMICCNDIUCTOR FACTORY SHIFMENTS

(Millsone of Dollors}
1974 through 1983

CAG %
1982 1983 (74-83)

1974 1975 1976 1977 1978 1979 1968 1981
Total Semiconductor 1,199 925 1.52) 1,826 2,555 2,860 3.861 4,814 4,748 6,300 20.4
Total Integroted Cireult 429 396 665 Bod 1,350 1,730 2,539 3143 3,309  4.595 Ja.1
Blp?'ll’ﬁr Digita! (Technology) 168 76 106 149 196 2K s 428 57 614 213
DTL
ECL
Other Bipolor Digitol
Bipolar Digital (Funetion) 108 76 185 140 196 231 323 428 517 614 7.3
Qipolar Digital Memory
Bipolar Digital Logic
Ms !Technology) . 160 186 299 a3z 630 887 1,379 1,568 1,730 2,652 36.6
4 19 62 18 32 6504 979 1,069 1,242 1,826 97.%
OS 146 154 200 188 184 195 128 162 81 8 ( 6.5}
oS 19 13 ) 34 54 Ba 200 389 407 746 81.5
MJ‘SIéFuiclion) 160 186 299 332 630 a7 1,379 1,566 1,730 2,652 3.6
Memory
MOS Microproceasot
M) Logic
Linear 161 134 269 332 524 612 837 1,156 1,062 1,329 26.4
Total Discrate 754 07 818 953 1,11 981 1,183 1,388 1,158 1,385 7.0
Tronsiator 439 305 474 526 555 472 511 709 527 678 4.9
Small Signal Transistor 30 189 a2 309 338 254 268 392 263 332 2.8
Power Tronsistor 129 116 172 217 217 218 243 317 264 346 11.6
Diode 248 164 277 313 305 359 426 492 449 507 8.3
Small Signal Diode 88 o8 a8 96 119 125 152 198 192 208 19.9
Power Uiode 1M faea 162 187 233 202 238 254 21 256 7.5
Zener Dioda 26 8 27 30 43 32 36 43 36 A3 5.7
Thyristor ' 46 27 46 79 86 a3 93 94 78 % 7.7
Gther Discrete 21 1" 21 a4 65 67 73 a3 104 i 28.3
Totol Optoelectronic 16 22 B 69 104 158 219 283 281 399 43.0
LED Lamps 2 3 6 6 13 43 Fi) 87 86 19 57.5
LED Oisplays 8 115 2 i3 53 59 81 100 104 149 3B.4
Optical Couplers 2 3 3 3 8 1" 14 23 24 35 37.4
Other Optoelectronics 4 6 8 27 o a5 53 73 67 96 42.3

sjudwidiqs £10)08,] [8U0ISIH
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Total Semiconductor

Tota! Integroted Circult
Bipolar Digital (Technology)
TTL
oTL
ECL
Other Bipolor Digital
Bipotor Digital (Function)

Bipolar Digital Mesory
Bipalar Digite! Legic

MOS !Tachnology)
S

o0

MS (Function}
Memory
MOS Microprocespar
MXE Logic

Linear
Total Oiscrete

Tronsistor
Small Signal Tronsistor
Powsr Tronsister

Diode
Smoil Signol Diode
Powar Diode
Zener Diode

Thyristor
Other Dimcreta
Total Optoslectronic
LED Lamps
LED Disploya
Optical Couplers
Othar Optoeisctronics

Exchange Rate {YenAsSt)

HISTORICAL JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS

TAOLE 20

{Biltions of Yen
1974 through 198

CAG %
1974 1975 1976 1977 1978 1979 1960 1981 1982 1983  {74-83)
350.0 2747 450.2 491.2 5365 628.3 876.4 1.063.9 1,177.5 1,499.3 17.5
1253 117.6 1968 2163 2R35 3789 5764 6946 820.8 11,0798 279
NS 26 3.4 37T 4.2 50.6 73.3 946 1282 143 18.4
M5 26 M4 37T M2 58.6 73.3 94.6 128.2 1443 18,4
46.7 55,2 B5.8  BO.3 1323 1943 M39 M8 4290 623.2 3.4
1.2 56 17.8° 3.7 823 1323 2222 2¥.2 8.9 4291 928
42,6 457 59.2 484 386 2.7 27.2 2.5 20.1 18.8 8.7)
2.9 39 8.9 g.1 13 19.3 83.6 860 1999 1753 57.6
4.7 55.2 858 89.3 1323 1943 3.0 4.8 42900 6232 334
47,0 3.8 796 893 1100 1349 19990 2553 2634 312.3 234
2202 150.6 2421 2564 23.2 2148 2% .4 6.7 287.2 3257 44
12,2 90.6 1403 1415 1166 193.4 1168 1567 1.7 150.3 2.4
9.5 561 83.4 831 7.0 55.6 £0.8 86.6 65.2 78.0 1.6)
377 M5 5.9 584 458 47.7 55.2 701 65.5 81.3 89
724 487 8208 842 829 78.6 96.7 108.7 1114 1191 5.7
257 17.2 288 258 250 27.4 M.5 4.8 47.6 48.9 7.4
39.1 261 4898 53 489 a4.2 54.0 $6.1 54.8 60.2 4.9
7.5 5.3 g.e 8.1 9.0 7.0 8.2 8.8 g.9 19.1 3.2
13.4 8¢ 136 188 1B.1 18.2 211 2.8 19.3 21.1 5.2
6.1 3.3 6.2 1.8 136 14.7 16.6 2.6 5.8 2.1  17.5
4.7 65 1.2 186 2.8 M.6 49.7 62.5 €9.7 938 .5
0.6 8.9 1.8 1.6 2.7 9.4 16.1 19.2 .3 8.0 537
2.3 3.9 6.2 8.9 111 12.9 18.4 22.9 25.8 3.0 3.1
0.6 0.9 2.9 0.8 1.7 2.4 3.2 5.1 6.9 8.2 M.2
1.2 1.8 2.4 7.3 6.3 9.9 12.0 16.1 16.6 226 300
2028 2070 2060 260.¢ 2t0.0 219.0 2270 2210 248,06 2250
Source: DATAQUEST
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Total Semiconductor

Total Inlegroted Circuit

BipTo_}Er Digital (Technology)

oTL
ECL
QOther Bipolar Digltal

Bipolar Digital (Function)
Bipolar Digital Memory
Bipolor Digital Logic

MOS (Technology)

oS
M0S

M5 (Function)
Memmory
WIS Microproceasor
MXS Logic

Liraar
Total Discrete

Tronsistor
Small Signat Tronsistor
Power Transistor

Diode
Small Signol Diode
Powar Diode
Zenar Diode

Thyristor
Othar Discrete

Total Optoelectronic
omp's
LED Displays
Opticol Couplers
Other Optoslectronics

(Miilions of Dollars)

TABLE 21
HISTORICAL WESTERN EUROPEAN SEMICCMDUCTOR FACTORY SHIPMENTS

1974 through 1983

oG X
1982 1983  (74-83)

1974 1975 1976 1977 19¥8 1979 1980 1389
1,448 1,200 1,443 1,737 2,204 2,706 3,18t 2,722 2,726 3,043 8.6
5M 457 559 7SH 1,084 1,43t 1,067 1,%6 1,608 2,012 16.9
248 181 a7 206 259 386 500 435 04 469 7.2
246 181 187 208 259 386 500 435 404 460 7.2
122 108 152 238 364 481 760 629 660 964 258
2 3 16 53 153 279 550 418 460 665 90.6
13 97 125 163 179 157 140 114 78 8 ( 3.5
7 5 11 22 2 15 00 97 12 217 465
122 108 152 2B, 164 481 799 629 £68 964 258
163 168 220 306 4 564 587 502 544 583  15.3
£93 717 823 g8 1,812 1,137 1,157 1,000 943 g5 { 0.6)
443 350 385 415 421 463 472 448 455 a5 { 1.5
260 20 215 222 197 208 208 237 233 195 3.1
183 130 170 193 224 255 264 211 222 190 2.4
M9 276 322 348 433 471 481 387 32 200 1.7
120 78 113 127 176 215 213 155 107 185 1.5
179 168 178 185 229 23 236 202 194 17 2.5
50 30 3 36 28 26 32 0 1" 24 7.8
84 78 H " 118 142 151 114 128 14 3.5
17 13 25 24 49 6t 53 54 48 44 1.7
24 35 51 89 128 138 157 156 175 18 25.5
6 10 23 35 a7 41 32 39 43 49 263
9 13 26 k1] 44 53 54 48 66 66 24.8
3 3 4 g 13 17 25 27 28 4 e
6 9 14 14 24 27 46 44 3B 3 2.4

Source: DATAQUEST
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Tetal Semiconductor
Total integrated Circuit

Bipolar Digitol {Yechnology)
™ o
DTL
ECL
Other Bipolar Digitol

Bipolar Digital (Function)
Bipolar Digitol Memory
Bipolar Digital Legic

MOS (Technology)

PG
a5

MDS (Functiom)
Mermory
MXS Microprocessor
MOS Logic

Linear
Total Discrete

Transistor
Snatt Signol Transistor
Powar Tronsistor

Diode
Small Signal Diode
Power Diode
Zenar Diode

Thyristor
Other Discrete

Total Optoelectronic
LED Ili |
isplays
Optical Couplers
Other Optoslectronics

{Millrons of Dotlars)

TABLF 22
HISTORICAL REST OF WORID SEMIOTNDUCTOR FACTORY SHIPMENTS

1974 through 1683

CAC %
1974 1975 1976 1977 1978 1979 19A@  i981 1962 1983  (74-43)
132 120 198 201 252 434 567 511 %36 783 1.8
51 51 95 106 133 199 254 259 3 476 8.2
30 30 67 59 68 97 118 106 123 212 243
30, " 67 59 &8 o7 18 106 123 212 243
3 5 [ 9 2 49 71 78 119 133 52.4
8 15 21 7] 23 a1
3 5 9 1 19 15 9 5 2 { 4.4)
3 15 k.. 47 a2 90
3 5 (3 9 22 49 71 78 110 133 52.4
18 15 32 38 43 53 65 75 ] 131 247
70 53 63 75 96 184 244 184 152 211 13.0
50 49 56 59 64 144 191 140 17 179 15.2
50 49 51 53 57 118 137 107 97 13 1.2
5 8 7 28 54 33 ) 49
20 13 12 14 25 30 42 4 27 27 3.4
P 13 12 14 20 20 26 20 15 17 { 1.8)
2 8 10 9 7 4
3 4 6 5 5 5
1 3 5 6 6 5 3
1 4 5 4 3 2
1 16 o) 2 23 59 89 &8 63 75 240
2 4 6 3 4 10 10 12 14 15 251
5 7 1" 11 16 26 46 33 36 2 267
1 2 2 2 1 9 5 a 3 4 16.7
3 3 § 4 2 6 8 19 19 15 19.8

Source:

DATAQUEST
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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)

e Congumption Forecast (Worldwide)

) Historical Consumption (North American)

® Consumption Porecast (North American)

® Historical Consumption (Japanese)

® Consumption Forecast (Japanese)

® Historical Consumption {(Japanese, Yen)

® Consumption Forecast (Japanese, Yen)

o Historidal Consumption (Western European)

e Consumption Forecast (Western European)

* Historical Consumption (Rest of World)

® Consumption Forecast (Rest of wWorld)

e  Historical Average Selling Price (Worldwide)
. Average Selling Price Porecast (Worldwide)

) Historical Unit Consumption (Worldwide)

e Unit Consumption Forecast (Worldwide)

- Historical Pactory Shipments {(Worldwide)

* Historical Pactory Shipments (North American)
. Historical Factory Shipments (Japanese)

. Historical Pactory Shipments (Japanese, Yen)
! Historical Pactory Shipments (Western European)

e Historical Pactory Shipments (Rest of World)

SIS Products - Markets © 1985 Dataquest Incorporated June 17 ed,



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 19%0, 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
0. Japan,
Western Europe Exchange Rates 1970-1984 Various
1l Worldwide Consumption 1975-~1984 Dollars
2 Worldwide Consumption 1983=-1990; 1995 Dollars
3 North America Consumption 1975-1984 Dollars
4 North America Consumption 1983-1990; 1995 Dollars
S Japan Consumption 1975-1984 Dollars
6 Japan Consumption 1983-1990; 1995 Dollars
7 Japan Consumption 1975-1984 Yen
8 Japan Consumption 1983-1990; 1995 Yen
9 Western Eurcope Consumption 1975~1984 Dollars
10 Wegtern Europe Consumption 1983-1990; 1995 Dollars
11 Rest of World Consumption 1975-1984 Dollars
12 Rest of World Consumption 1983-1990; 1995 Dollars
13 Worldwide Average Selling Price 1975-1984 Dollars
14 Worldwide Average Selling Price 1983-1990; 1995 Dollars
15°  Worldwide Consumption ) 1975-1984 Units
le Worldwide Consumption 1983-1990; 1995 Units
17 Worldwide Pactory Shipments 1975-1984 Dollars
18 North America Pactory Shipments 1975-1984 Dollars
19 Japan Factory Shipments 1975-1984 Dollars
20 Japan Factory Shipments 1975-1984 Yen
21 Western Europe Factory Shipments 1975-1984 . Dollars
22 Rest of World Factory Shipments 1975-1984 Dollars

S18 Products-Markets ¢ 1985 Dataquest Incorporated June 17 ed. 1
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Consumption and Factory Shipments

Bach table gives estimates of semiconductor consumption or factery .
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
Blectric), 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. PFor 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 devicea. 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.

FPactory Shipments Location--The fabrication and assembly of a semi-
conductor device may be pecrformed 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 l-watt power-handling capability. Power diodes
are rated at 1 amp or higher; small-signal diocdes 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 (S8IA).

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.5. 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 Pinance (MOP) 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 EBuropean 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 hetre are the most -
accurate and meaningful generally available today. The sources o©f the
data and the guidelines for the forecasts presented in the tables are:

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

e 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 wvalues 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 egqual 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., & blank space in a table indicates that a reasonably
accurate estimate is unavailable, and a 2ero in a table represents an
estimate.
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Consumption and Factory Shipments

VALUATION OF CONSUMPTION AND FACTORY SHIPMENTS

Regional consumption and factory shipments are all expressed in
U.S. dellars (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
19705, 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. 1Indeed, 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 dellar 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 vear) for all historical data; comparisons between
different years must be interpreted accordingly.

Average Selling Prices

When c¢onsidering 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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Consumption and Factory Shipments

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 inveolves combining data from
many countries, each of which has different and changing exchange rates.
DATAQUEST uses Annual PForeign 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 3, 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.

PORECAST

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. &ll 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
reguest.
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Consumption and Factory Shipments

Table 0

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

West United

France Germany Kingdom

Japan (Dollars {Dollars (Dollars

(Dollars per French per Deutsche per Pound

Year per_Yen) Pranc) Mark) Sterling)
1970 $0.002795 $0.1808 $0.2740 $2.3810
1971 $0.002913 $0.1815 $0.2874 $2.4390
1972 $0.003311 $0.1984 $0.3135 -$2.5000
1973 $0.003721 $0.2247 $0.3745 $2.4390
1974 - $0.003427 $0.2079 $0.3861 $2.3256
1975 $0.003368 $0.2331 . $0.4065 $2.2222
1976 $0,003376 $0.2092 $0.3968 §1.8182
1977 $0.00376l $0.2037 $0.4310 $1.7544
1978 $0.004857 $0.2217 $0.4975 $1.9231
1979 $0.004518 $0.2353 $0.5464 $2.1277
. 5980 $0.004449 $0.2364 $0.5495 $2.3256
1981 $0.004519 $0.1842 $0.4425 $1.0408
1982 $0.004022 $0.1522 $0.4115 $1.7544
1983 $0.004203 $0.1312 $0.3922 $1.4085
1984 $0.004219 $0.1144 $0.3509 $1.3333

Source: The International Monetary Fund
DATAQUEST
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TABLE 1

HISTORICAL WORLDWIDE SEMIQUNDUCTOR CONSIMPTION
{Millions of Dollars)
1975 through 1684
CAG %
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 (75-84)
4,396 5,872 6,848 8,029 19,995 13,933 14.568 15,029 19,176 28,676 23.2
2,162 2,977 3,643 5,196 6,999 9,351 9,786 10,652 14,368 22,353 2.6
682 865 994 1,261 1,674 2374 2,337 2,412 2,998 4,800 24.2
499 68z m 9% 1,365 1,939 1,823 1,806 2,423 4,055 265.2
81 Fi 61 55 51 45 43 40 46 3 ( 8.1)
55 76 95 138 170 300 376 k] 445 67  30.6
47 36 67 78 a8 99 95 92 90 100 8.8
682 B6S 94 1,261 1,674 2,374 2,337 2,412 2,998 4,800 242
N4 572 558 S11 593 83
1,350 1,802 1,779 1,901 2,408 3,969
837 1,23 1,584 2,132 3,346 4,715 4,82 5642 5,013 12,97 3.6
133 7 655 1,361 2,184 3,207 3,1% . 5,45 8,818 S9.4
609 658 513 574 497 Sa3 451 378 36t ( 5.3
- 204 e 397 665 1,005 1,181 1,364 2,207 3776 5.6
837 1,239 1,584 2,332 3.M6 4715 4,822 5,642 6,013 12,9657 .8
1.676 2,230 2,675 2.7 1691 6,183
541 862 1,085 1,318 2013 3,217
1,129 1,623 1,662 1,623 2,309 3,587
643 873 1,065 1,513 1,889 2,272 2,627 2,608 3,357 4,588 24.4
2,019 2,612 2,53 3.3 3522 3,800 1985 3,547 3,796 4,973 0.5
1,048 1,351 1,460 1,625 1,696 1,841 2,019 1,791 1,914 2,469 9.9
629 85 ;] B892 831 938 1, 953 1,082 1,297 8.4
419 546 660 733 903 a1 912 1,164 12,0
700 096 1,001 1,184 1,277 1,440 1,417 1,240 1,341 1,74 1.9 -
207 y..)] n 379 437 478 454 393 N7 539 1.2
394 436 563 663 €88 786 ™ 665 743 993 0.8
99 19 127 151 152 177 192 191 175 262 11.4
183 242 300 339 385 401 356 Ns M 433 10.0
88 123 142 153 184 200 193 192 229 285 139
215 283 302 422 564 689 197 20 1,012 1,3 226
H 53 3 18t 119 136 160 187 245 3 2.8
123 148 139 187 M 268 285 206 3313 418 146
2 29 M 52 8¢ 100 122 129 162 2% M»5
4@ 53 56 82 13 185 219 218 272 382 8.5

Source: DATAQUESTY
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TABLE 2

CONDUGTOR  CONSLWPT |
96Sl.!lllitms of Dollars)

ON FOREDASY

through 1999, plua 1995

1988

GAG X CAG X
(84-90) 1995 (90-95)

1963 1984 1985 1986 1967 1989 1999
19,176 28,676 25,532 30,251 39,632 49,556 50,788 60,727 13.3 157,135 0.9
14,368 22,353 19,578 23,732 32,143 41,010 42,327 51,542 14.9 140,045 221
2,008 4,800 3,87 4,535 5,83 7,204 7,268 8,195 9.3 2090 20.6
2,423 4,055
9 38
45 67
9% 100 .
2,998 4,800 361 4SB S8 7204 720 8135 9.3 Wm0 208
503 831 8% 709 858 987 927 1. 36 1,584 990
2,405 3,969 3.215 3,806 4973 €217 6,32 7,966 10.3 19,36 ~ 2.9
8,013 12,967 11,850 14,348 20,348 26,867 27,881 35,37 18.2 103,783 24.9
5,445 8.818 7.2 8837 1,118 12,627 11,813 1,31 4.3 20,781 129
381 373 254, 201 188 112 106 (189) 104 ( 0.4)
2,207 3,776 356 5,510 9.035 14,052 16,756 23,952 361 82,888  28.2
2}
8.013 12,967 11 059 14,348 20,348 26,867 27,881 35,379 18.2 103,753 24.8
3,691 6,163 931 6,687 9,646 13,118 12,200 15,128 161 48,844 26.8
2,013 3.217 2 883 3, 8319 7074 B2 10,831 2.4 28,03 21.9
2,309 3,587 3725 4048 538 6, 7.476 9,420 11.5 27816 4.9
3,357 4,586 448 43 5,96 7.0 74077 7,98 9.6 15,342 149
3,79 4,973 4824 5085 5773 6,45 6,42 689 55 11,65 10.0
1,914 2,461 2,45 2,5%0 2,885 ° 3,253 34 I6H 8.7 8,667 12.9
1,002 1,297 1,45 1,200 1,445 1,574 1,626 1,7 5.3 3,699 159
912 1,164 17200 1,240 1,440 1,679 $,718 1,861 8.1 2,968 ¥.9
LM 1,794 1,715 1.844 2,067 2,278 2,471 2,288 4.1 3,089 6.2
417 5% 493 5% 567 629 574 61t 2.1 ™ 47
749 993 986 1,671 1,212 1,386 1,263 1,349 5.2 1,868 6.7
175 262 2% 253 288 k1Y) 4 2 37 51 8.7
312 4 | 4 45 514 457 42 03 29 37
29 285 7 3 362 42 4% o 95 M8 88
1,812 1,350 1,330 1.45¢ 1,718, 1,981 285 2,35 9.6 6,05 21.0
245 320 Mo axm 72 4912 413 487 7.2 1,263 2t.@
33 a8 48 447 519 506 ] 643 74 1.8 190
162 23 28 255 300 364 37 456 12,1 1,233 2.0
272 382 34 423 516 819 669 M 119 2824 220
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ALOS
s

M5 {Function

- hté Mamory )

—~MXE Micro Davices

—~ MOS Logic

s, Linsor
~7 Total Discrete

Tronsiator
Smal! Signal Transistor
Power Transistor

Diode
Small Signal Diode
Power Diode
Zenar Diode
Thyristor
Other Discrete

-7 Total Optoslectronic
LED Lamps
LED Displays
Optical Couplera
Other Optoelectronica

TABLE 3

25.4
n.3 .
27.8

2.6
1.7

9.4

8.5
141
12.7
14.3
15.1

9.4
4.8

(e

28.7

HISTORICAL NONTH AWMERICAN SEMI BR OCONSLMPTION
" (Milliona of Dollars)
1975 through 1984
CAG X
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 (75-84)

1,758 2,313 2,756 3,382 4,419 5868 6,269 6,738 8,779 13,443
966 1,380 1,691 2,211 3,068 4,377 4,607 5,234 7,164 11,195
323 47 5% 666 901 1,411 1,339 1,367 1,729 2,99
323 470 837 566 901 1,411 1,339 1,57 1,729 2.901
185 96 35 320 423 577
716 1,015 964 1,047 1,306 2,324
419 640 8% 1,099 1,703 2,442 2,55 3,185 4,416 8,891
419 840 B 1,099 1,703 2,442 2,55 3,183 4,416 6,991
1,008 1, 1,107 1,%92 2,051 3,201
188 377 489 641 1,088 1,764
49 8% 999 9% 1,297 1,926
24 270 324 448 456 524 673 €84 1,019 1,403
664 789 940 1,005 1,161 1,280 1,306 1,221 1,296 1,003
339 400 486 515 545 572 €0 6N 508 764
179 228 228 251 254 264 349 304 290 A0
160 192 258 264 291 38 M9 307 e 34
23 265 295 30 417 483 484 92 IR
52 &5 64 55 76 92 92 77 103 152
128 153 174 191 264 306 2868 2245 04 427
Q 47 s? 24 85 104 12 95 153
60 83 15 130 139 159 154 129 134 213
2 “ a“ ) & ] 7 47 62 o4
128 144 125 166 190 202 264 283 319 445
13 15 24 32 8 20 42 » 57 109
% 62 8l s 83 Vi 7 & 81
13 17 19 24 42 48 70 " 86 128
16 2 20 29 53 7 o1 99 Ht 129

26.1

Source: DATAQUEST
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Total Sewiconductor
Total Integrated Circuit

WORLDWIDE SEMICCNDUCTOR CONSUMPT
illionas of Dollars)
1 through 1990, plus 1995

TABLE 2

{a )]

FORECAST

1908 -

CAG X CAG %
1996 (84-90) 1995 (90-95)

Bipolar Digital (Technology) 2,998
L ¢ o) 2,423

DL
L
Other Bipolar Digital

Bipolor Digital (Function}
Bipolar Digital H\o'r’;';
Bipalar Digital Logic

M5 (Technology)

RS
s

Kﬁuél-'mctim)

MIS Micro Devices
M5 Loglc

Linear
Total Discrate
Tronsistor
Swali Signal Tronsiator
Power Transistor
Diode
Small Signal Diode
Power Diode
Zenar Diode
Thyristor
Other Discrete
Yotol Optoelactronic
LED Lowps
LED Displayn

Opticol Couplars
Other Optoelectronlics

1983 1584 1985 - 1986 1987 1960
19,176 28,678 25,532 30,251 38,632 49,555 50,788 60,727 133 157,13 209
14,38 22,353 19,378 23.732 32,143 41,118 42,327 51,542 149 140045 221
:g 381 4513 581 7,204 7,269 8,195 9.3 20,950 2.8
o 3 -
445 607
90 100 .
2.998 4,800 3871 4,535 5,831 . 7.269 B,19% 8.3 20.9% 208
593 83 656 709 858 987 927 1,08 36 1,54 9.0
2,405 3,969 3.215 3,826 4,973 6217 6342 7,166 0.3 19,366 ' 2.9
8,013 12,967 11,850 ° 14,348 20,348 867 27,88t 35,379 182 103,753 4.0
5,445 8,818 7,299 8, 1,110 12,627 11,013 11,3 43 2751 129
361 n 2541 201 . 203 1588 12 106 ( 18.9) 14 ( 0.4)
2,207 3,778 3.50537’5.510 9,035 14,852 16,756 23,952 .10 ®2.808 282
8,013 12,967 11,000 14.348 20,08 26,867 27,6881 35,379 18.2 103,753 24.0
3691 6,168 4,98 8, 9,646 13,118 12,200 15,128 16.1 49,044 280
2,013 3,217 2, 3633 5,319 7,074 ,205 10,83t 22.4 20,093 21.0
2,39 3,587 . 4,048 383 6, 7.478 9,420 17.5 27,816 24.0
3,357 4,586 4,448 4049 5964 7.8% 7,177 7,968 9.6 15342 14.0
3,796 4,973 4824 5085 5773 6,45 6,42 685 55 11,8433 19,9
1,014 2,461 2,45 2,%¢ 2,885 3,255 3,344 3,6M 6.7 6,667 129
1,002 1,297 1,245 1,260 1,445 1,574 1,628 1,77 53 3em 159
912 1,164 1,200 1,240 1,440 1,679 1,718 1,861 8.t 2,968 8.8
1.3 1,794 1,715 1,844 2,087 2,278 247 2,28 4.1 S.o0m 8.2
47 539 493 520 567 629 574 611 2.1 70 43
749 993 988 1,871 1,212 1,306 1,263 1,349 52 1,868 8.7
175 262 236 253 N ki e 3.7 451 8.7
32 433 h":.3 M 459 514 457 442 2.3 529 3.7
29 285 9 310 362 422 40 491 2.5 748 8.8
1,012 1,350 1,330 1,454 11,716, 1,981 2,05 2,35 9.6 6,057 2.0
245 320 310 329 372 412 43 487 7.2 1,283 I,
13 418 418 4“7 | 519 586 580 643 7.4 1,537 19.0
162 230 228 255 39 364 37 456 121 1,233 R0
272 382 374 423 516 819 669 743 1.9 2,024 228

Soisirce: DATAQUEST
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DrL
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—_ F,gil:u:»h:lrgnlglt«:l Munory)
-- . Bipolar Digital Loglc
MXS (Technology)
NS
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- s
M5 (Function
- llé Mamory )
- - MDS Micro Devices
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— L]I'Iedr
~ Total Diacreste
Tranaistor
Snall Signal Trangistor
Power Trans|stor
D‘:Il Signal Diode
igna
Powar Di
Zenwr Diode
Thyristor
Other Discrete
FTotol Optoelactreonic
I LEgchmpa
LED Displays

tical Couplers
Other Optoslectronics

TABLE 3

SEMICCNDUCTOR CONSUMPTION

1975 through 1984

1975 1977 1978 1979
1,758 2,756 3,382 4,419
966 1,691 2,211 3.060
323 837 666 901
323 537 668 901
185
716
49 60 8% 1,09 1,703
419 8@ 83 1,009 1,703
1,028
186
489
24 20 34 M8 456
664 783 940 1,085 1,161
339 400 48 515 545
179 208 28 251 254
1% 192 258 264 20
23 265 235 3@ 417
52 65 64 55
122 153 174 191
43 47 57 64
) 83 15 1%
42 “ 4 50
128 144 125 168
13 15 24 32
86 90 62 81
13 17 24 42
16 2 29 53

-l

§ #38

»N

<

&8
~

afss ¥2N B
sk 553 ¥ 3 85

4

8
2

g 8 & ¥y
s288 o
2g3ad

b 3
-4

1982 1983 1984
€,73 8,779 13,443
5,234 7,164 11,198
1,367 1,78 2,91
1.367 1,729 2,991
320 423 s7
1,047 1,306 2,324
3,183 4,416 6.6
3,183 4,416 6,890
1,52 2651 3,20
841 1,068 1,764
90 1,207 1,928
684 1,49 1,403
1,21 t,208 1,883
81 508 764
304 290 43
37 308 I
434 502 732
7 183 152
245 304 427
12 95 153
129 134 213
47 62 ™
io ) 319 445
. -4 109
74 a5 81
" 88 126
99 m 129
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Bipolar Digital Memory
Bipolar Digital Logic
MDS (Technology)
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s

lm“:éﬁ!\cl ion)

ME uiero Devices
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Lineor
Total Discrete

Transistor
Smol| Signol Transistor
Ponr Transistor

Diode
Sull Signal Diode
Power Dig
Zener Diode

Thyristor

Other Discrete
Total Optoelectronic

LED Lanpse

LED Display

Qpticol Couplcrs
Other Optoslectronics

TABLE 4

MNORTH AMERICAN SEMI

1963 1984
RSN
8,779 13,443
7,164 11,195
1,720 2,99
1,720 2,901
423 577
1,306 2,324
4,46 6,00
4,416 6,891
2,051 3,201
1,068 1,764
1,297 1,926
1,019 1,403
1,298 1,883
%98 764
290 430
Joe 354
562 72
103 152
304 427
85 153
14 213
62 94
N9 445
57 199
65 81
86 126
11 129

CONDUCTOR QCNSUMPTION FORECAST
Qaguilllom of Doligre)
through 1990, plus 1995 <.
S e Ty
1985 1986 1987 1988
TEECEINE sk RS T
.10, 719 12 910 17,361 21,658
3o
8, 391 10 m 14,609 18,5%
2,145 2,510 3,234 3.9
2,145 2,510 3.234 3,97
a2 414 - 507 575
1,753 2,086 2,727 3,396
5,38 7,832 9.846 12,754
538 7082 986 12,754
2,399 3.278.: 4,758 6.316
1,334 1,741 2,436 3,168
1,625 2,013\ 2,660 .

1,188 1,23 1,529 1,005
1,626 1,688 2,19 2.483
698 T45 1,000 1.142
373 70 478 541
325 375 522 )
673 682 ar2 N
147 143 189 226
97 404 52 548
129 135 162 197
172 177 209 234
83 84 15 142
422 442 556° 63
102 112 138 150
a7 97 183 114
17 125 147 172
96 108 178 203

——

CAG X CAG X
(84-90) 1995 (90-95)

1589 1990
SN S

21,941 26,128 11,7 64,966 20.0
18,792 22,6355 125 50444 29
3,060 4,412 7.2 10,613 19.2
3,968 4,412 7.2 1613 192
537 560 8.3 8% 7.4
3,423 3,024 8.7 974 2.6
13,006 18,231 15.3 #4110 224
13,006 18,231 15.3 4,118 x4
8,793 93 142 21,229 2‘.5
3,608 4635 175 10958 1588
3.7 4,53 15.2 11,923 21.5
1,626 2,012 6.2 3Im 13.%
2,481 2,1 7.0 4% 101
1,202 1,342 9.8 2658 146
o682 672 7.7 1,600 189
620 67 12,3 1,058 9.6
929 269 5.1 1,268 5.1
205 24 6.7 262 32
S28 574 LN | ™ $.2
156 191 3.8 266 6.8
201 192 ( 1.7) 196 a.4
143 187 121 e 7.8
668 763 9.4 2,129 22.8
150 176 8.3 45 2.7
m 121 6.9 277 180
188 216 9.4 563 211
219 o8 1.7 a» 27.4

Source: DATAQUEST
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TABLE 5

HISTORICAL JAPANESE SEMICCNDUCTOR CONSLMPTION
. (Millions of Dollara)
\ 1975 through 19684

CM; %
1976 1976 1977 1978 1979 1980 1989 1962 1983 1884 (75-84)

*pa LT sunp pajeaodiooul asonbeieq SH6T ©

5319 IW-S30NPOI3 SIS

Total Semiconductor 1,080 1,632 1,723 2,48 2,768 23,383 4,295 4,082 50566 8,35 255
Totol Integroted Circuit 545 a7 864 1,399 1,738 2,201 2,793 2,855 3,952 6,160 309
Bip%l{f Digital (Technology) 149 174 199 250 34 M5 438 488 624 9% 238
OTL
ECL
Other Bipolar Digital
Bipolar Digital {Function) 140 174 199 259 304 M8 438 498 624 93 235
Bipelar Digital Memory 52 57 77 a7 59 99
Bipolar Digital Logie 252 268 351 a1 565 837
M5 {Technology) 216 306 34 588 762 991 1,174 1,263 1,520 3,263 5.2
RS
oS
%Fumt lon) 216 306 M4 589 762 991 1,174 1,283 {920 3,283 33.2
Memory y 256 423 491 534 865 1.63
MOS Micro Devides 213 269 404 4486 594 a2
ME Logic 293 299 2% 2a3 461 . v}
Linegr 189 307 360 552 672 885 1,181 1,094 1,408 1,962 29.7
Tatal Dlacrete 510 )] 792 946 839 988 1,23 e 1,232 t.6N 14.1
Translstor 459 431 483 443 488 €56 5083 874 99 133
Small Signol Transistor 180 305 275 299 268 290 ) 252 334 405 9.4
Power Tronsistor 16 154 156 184 172 198 265 251 340 504 17.7
Dlode 159 251 259 348 Ry.r 57 A55 361 443 603 16.0
Small Signal Diode &7 81 77 96 85 118 177 150 160 242 153
Power Diocds 75 148 150 222 204 217 234 180 226 m 17.1
Zener Diode 17 22 23 0 32 40 “ 3 » Se 2.7
Thyristor 32 " 52 57 63 72 74 4 50 6 8.9
Other Dincrete 23 3 45 52 S5 87 64 58 65 9% 184
Total Optoelectronic 25 44 67 183 14 196 265 257 a2 223 4.2
LED Laomps 4 8 7 16 7 b4 58 n 167 114 45,
LED Displays 1" 24 35 47 63 8 11 9 147 192 3.4
Opticol Couplers 2 4 8 19 13 17 19 22 M 48  42.3
Other Optoalectronics 8 8 18 Jo 4“4 56 77 65 o4 169 4.3

Source: DATAQUEST
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TABLE 6 -
JAPANESE COMSUWPT ION FORECAST
illions of Dollars)
N 1983 through 1998, plus’ 1995
CAG X CAG X
1983 1984 1965 1986 1987 1968 1989 1998 (84-90) 1995 (90-95)
E E - ]
Total Semlconductor 5,566 8,355 8,009 9,485 12,283 15323 15,830 19,146 14.8 51,366 21.8
Total Integroted Circuit 3,852 6,161 5,8/ 7,138 9,724 12,50 13,8652 16,073 17.3 45,582 23).2

Bip%:_:_ﬁr Digital (Tcehnologx) 624 936 824 975 1.21 1,582 1,623 1,872 12.2 5,154 2.6
DTL
ECL
Other Bipolar Digital .

Bipoiar Dlgigal {Function) 624 936 824 975 1. 21 1,582 1,623 1,872 12.2 5,194 2.6
Bipolar Digital Memory 53 9 96 100 132 158 152 14 9.9 34 5.5
Bipolar Diglital Legic 565 as7 78 875 1,139 1,424 1,471 1,698 12.5 4,800 .5

MXS (Technology) 1,920 3,263 3,081 4,040 5.84 7.919 8,37 1073 2.0 313.745 2.7
PMOS
oS
%Fwt ion) 1,922 3,283 3,081 4,040 5,841 7.919 8.3%7 10,735 2.9 . .7
Mamory 865 1,69 1,464 1,995 2,981 4,19 3,965 4,992 20.4 18,815 1.5
M5 Micro Davices 594 a2 B54 1,100 1.622 2,186 2.503 3,520 27.4 . 2.8
M5 Logic 461 82 763 1,238 1,538 1,749 2,225 18.5 . %1
Lineor 1,408 1,962 1,954 2,123 \ 2,612 3.069 32 3,466 2.9 . 13.8
Total Discrete 1,232 1,81 1,679 1,750 1,807 1,972 1,965 2,158 4.4 3.520 19.3
Tronsistor . 674 909 951 N5 : 966 1,67 1,101 1,214 4.9 2,29 13.0
Smal) Signal Trangistor 334 405 421 421 i 4% =74 4.3 1.1 18.4
Power Tramsistor ~ 340 S04 530 494 | 538 618 633 693 5.5 1,138 10.4
: |

Diode B 43 603 573 656 '] 655 o4 662 T2 3.0 952 $.7
Small Sigrnal Diode 109 242 21 228 24 240 ys ] 246 0.3 hi)) 4.8
Power Diode 226 b)) by, 0] 373 37 376 4“1 4.8 548 5.9
Zonar Diode 37 L) 58 ‘ 58 67 66 G4 4.2 23 7.8

Thyr|ntor 50 69 64 73 Y74 o T2 n .5 73 0.6
Other Discrete &S 90 ) 106 P12 127 130 152 8.1 256 1.9
Yotal Optoelectironic 82 523 1) 5897 672 781 813 915 9.8 2,284 19.9
LED Lamps 167 114 1% - 120 128 142 143 169 é.8 447 21.%

LED Diaplayn 147 192 195 205 247 281 200 32 8.4 T 19.9
tical Couplers - 48 47 54 79 87 108 13.0 206 24.2
Othar Optoslactronies 84 169 194 218 m 323 334 12.@ 749 17.5

A ?nﬁ - b0 Source: DATAQUEST
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Total Semiconductor
Total Integrated Circuit
Bipolar Digitol (Technology)
TIL
DTL
ECL
Other Blpolar Digltol
Bipeler Digital (Functlon)

Bipclar Digital Memory
Bipolar Dlgltol Logic

s ! Technology)
RD5
OS5

MDS (Function)
M5 Mamory i
M MicToptotanssy
MS Logic

Lirear

Total Discrete
Tronsistor

Small Signal Trondistor
Power Tronsistor

Diode
Small Signol Dlode
Power Diode
Zenar Diode

Thyrintor

Other Discreto
Totol Optoelectronic

LD Grspiays

tical Couplers
g't)htr Optoelectronics

Exchange Rate (YenAKS$)

TABLE 7

HIS'I'G?ICAI. JAPANESE SEMIOCNDUCTOR CONSUMPTION

Billions of Yen)
975 through 1984

CAG X
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 (75-04)
320.8 483.1 463.5 S514.% 606.2 767.9 949.2 1,012.3 1,308.0 1,680.t1 2.4
161.9 2330 2324 2938 1806 499.8 6173 7080 9287 1.460.2 27.7
41.6 55 5.1 54.4 66.6 78.3 9.8 123.5 146.6 2218 20.4
#.6 5.5 5.1 54.4 66.6 78.3 95.8 123.5 1466 21,8 20.4

1.4 12.9 17.0 21.6 13.8 23.5

55.2 4 .8 181.9 132.8 198.4
64.2 906 845 123.5 166.9 259.% 332 4512 TN N9
64.2 9906 B4.5 1235 166.9 250 2.5 3312 4512 TN M9

56.1 96.0 108.5 132.4 203.3 J58.4

48.6 81.1 8.3 110.6 133.8 194.8

64.2 67.9 61.7 79.2 108.3 190.1
56.1 9.9 96.8 1159 147.2 196.4 260,06 271.3 3309 4650 2.5
151.5 237.1 213.0 198.7 1947 2238 2734 2406 2095 396.0 t1.3
87.9 135.9 1159 191.4 96.4 110.8 145.0 124.7 158.4 215.4 190.5
53, 99, 740 62.8 887 65.8 6.4 62.5 78.5 96.0 8.7
4.5 456 420 3BE 3.7 44.9 58.6 62.2 79.9 119.4 14.8
47.2 743 69.7 731 70.5 83.3 100.8 8.5 104.1 142.9 13.1
19.9 240 20.7 20.2 18.6 25.0 39.1 37.2 42.3 57.4 12.5
2.3 438 428 46.6 44.7 49.3 5.7 44.8 53.1 3.7 14.2
58 6.5 6.2 6.3 7.0 9.1 9.7 7.7 8.7 11.9 9.9
9.5 15.4 15.3 13.2 15.8 16.8 13.7 1.9 11.8 16.4 8.2
6.8 1.5 12.1 10.9 12.0 12.9 14.1 14.4 15.3 21.3 13.5
7.4 13.0 18.0 21.8 3.9 4.5 58.8 83.7 8.8 124.6  35.7
1.2 2.4 1.9 3.4 4.8 7.3 12.8 17.8 25.1 276 4.5
33 7.1 9.7 9.9 13.8 20.2 24.5 24.6 4.5 455 M0
0.6 1.2 1.6 2.1 2.8 39 4.2 55 8.e 1.4 38.8
2.4 2.4 4.8 8.3 9.6 13.2 17.9 16.1 2.4 4.1 3.9
2076 2960 2096 2100 2190 2270 21,0 2480 2350 2370 ( 2.5
Source: DATAQUEST -
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Consumption Forecast

CAG %
(90-95)
21.8
23.2
2.6

~ o e

R =
gIEE R
Ty e -
wgle n o
mm T noo
S

1990
443.7

1.917.1 2,247.9 2,892.1 3,60.6 3,751.7 4.,537.8

928.7 1,460.2 1,388.6 1,691.7 2,304.6 2,979.1 3,093.3 3,809.3
0t.2 384.7

1988

1987
374.9

231

(Billions of Yen)

1983 through 1990, plus 1995
1986

1985
195.3

TADLE 8
JAPANESE SEMICONDUCTOR OONSUMPTION FORECAST
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330.9 4650 4631 5832 6130 727.4 7.9 821.4 9.9 1544 139
428.3

Linear

19.3

834.2

4.4

511.4

467.4  465.7 .

280.5 6.0 7.9 4148

Total Discrete
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Smal) Signal Diode

Powsr Diode
Zoner Diode

Thyristor

2.6
1.0

16.4 15.2 17.3 17.5 18.2 17.1 16.8 0.5 17.3
30.8 2.1

11.8
15.3

36.@ 6.7

21.6 251 2.5 3.1

2.3

Other Discrete

Total Optoelectronic

ooooo

ooooo

-----

ooooo

-----

ooooo

ooooo

-----

.....

plays
Couplers

Other Optoelactronica

LED Lamps
Exchaonge Rote (YenAlS$)

LED Dis
Optlcol

¢ 1985 Dataquest Incorporated June 17 ed.

257.0

270 2370 2370 257.¢ 2570 2370 257.0
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TABLE 9 .
HISTORICAL WESTERN ELROPEAN SEMICONDUCTOR QONSLMPTION

{Mi1lions of Dollars)
. 1975 through 1584

CAG X
1975 1976 1977 1978 1879 1988 1981 1982 1983 1984 (75-84)

Total Semiconductor 1,333 1,504 1,886 2,339 3,018 3,686 3040 3,167 330 4,805 153
Totoi Integrated Circuit 561 676 oo4 1,23 1,747 2,333 1,892 1,988 2,323 3,634 23,1
Bipi#:r Digital (Technology) 189 186 228 p]| 300 518 454 434 483 72¢ 161
o )
ECL
Other Bipoler Digita)
Bipolar Digital (Function) 189 186 228 01 390 510 454 A34 483 724 16,1
Qipolar Digital Mewory 85 116 183 100 187 149
Bipolar Digital Logic Jas 394 351 334 Ie 575
Mﬁi&guhmﬂuwj 158 26 2 535 m 113 882 M8 1,227 2082 3.2
PMOS
(s Lo .3
Mﬁ%éﬁmcﬂoo) 158 26 32 535 78t 1,18 8e2 948 1,227 2,092 23.2
Memory 367 426 489 &8t 995
MOS Micro Devices 125 189 149 168 23 465
MOS Logic 209 37 3t 407 632
Lineor 214 264 324 412 576 684 556 606 613 a8 16.1
Total Discrete 728 851 M4 1,004 1138 1,192 995 1,01t 866 963 A2
Tronaistor 351 400 424 463 51t 511 463 468 408 450 2.8
Small Signal Tronsiator 243 248 244 265 288 275 21 247 210 23 ( 0.9)
Powsr Trangistor 108 152 180 198 225 236 212 222 198 227 8.6
Diode 282 8 352 402 450 523 284 m 327 358 2.7
Smal | Signal Diode 72 117 143 182 228 225 157 154 125 132 7.0
Power Diode 173 163 176 184 194 2 192 22 174 193 1.2
Zener Diods hr) 38 33 36 38 47 35 28 3 ( 1.3)
Thyriator 82 99 198 119 118 133 103 185 1] 183 2.8
Other Discrete 13 34 3 29 49 45 45 47 » 52 18.7
Total Optoelectronic 44 67 68 97 133 161 154 168 18 28 18.8
LED Lomps 18 23 27 35 42 41 ] “ 45 85 209
LED Displays 17 2 26 # 54 58 57 €5 66 m 17.0
Optical lors 5 5 6 19 19 27 x 28 32 49 2.9
Other Optoelectronica 12 17 9 18 35 29 3 38 43 152

Source: DATACLEST
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WESTERMN ELRCPEAN SEMICOMDUCTOR OONSLMPTION FORECAST
Mi{lionas of Dollars)
through 1990, plm 1995

1983
“Total Semiconductor 3,370
Total Integrated Circuit 2,323
Bip?_%tr Digital (Technology) 483
DTL
ECL
Other Bipolar Digital
Bipolar Digital (Function) 483
Bipolar Digital Memory 167
Bipolar Digital Logic 376
MXS (Technol 1,227
R oqy)
PGS
oS
NS (Functlon) d.27
MXS Memory 581
NS Micro Dovicas 239
M5 Logic 497
Linear 813
Yotal Discrete 866
Tronaistor 408
Small Signal Tronsistor - 210
Power Troneistor 158
Dlode 327
Small Slgml Diode 125
Power Diode 174
Zener Diode 28
Thyrister N
Other Discrate 40
Total Optoslectronic 181
LD Lomps 45
LD Disploys 66
Optical Couplers 2
Other q:loelectronica 335

1984

‘l

3

.5

634

724

724
149
575

:

2352

1

2308 o & 858 S8% 8

TABLE 19

19861-»]1937

CAG X CAG X
(84-90) 1985  (90-95)

1985 " 1968 1989 1990
2,900 5685 7.149 8,857 9,178 10,040 14.7 28,444  21.1
3.676 4379 5801 7414 7,755 9.475 1.3 26,160 22.5
716 &9 1,631 1,27 1285 1,481 123 3773 21.1
716 &9 1,831 1,27 1,288 1,450 123 3,773 211
183 188 212 246 23 220 9.7 M7 108
S53 640 819 1,84 1,854 1,192 12,0 3,36 230
2,038 2,507 3,502 4,648 4,94 6315 20.2 19,07 24.8
2,038 2,52 3,502 4,648 4,94 6315 202 19097 248
822 1'003 1404 1903 1,795 2208 144 7069 26.0
534 ‘661 ‘958 1383 1,512 2.6 27.8 5.47% 2.0
62 838 1,140 1.4% 163 2063 218 6552 2.8
922 1,048 1,268 1,496 1,528 1709 131 3,200 14.0
96 1.5 1,677 1,163 1,185 1,185 2.3 1.410 5.0
467 489 499 S3  S515 519 2.4 6% 4.2
27 24 27 2 U3 22 ( 0.8) 17 ( 4.3)
48 25 272 300 2 7 ' 52 460 8@
369 396 404 437 412 48 2.2 512 4.8
132 134 13 130 128 17 ( 2.0) 106 ( 2.0
03 26 22 257 MB 20 44 M9 7.8
S 37 4 » a4 37 7 28
W13 15 124 1T 120 2.6 188 9.5
53 88 %) 63 81 8 1.8 7% 38
28 220 21 3@ Ma- 30 98 &4  19.4
53 54 58 61 4 ® 41 174 28
% 8 % ] 82 @ 43 181 15
9 58 n 84 98 183 171 267 21.0
o 56 8i 86 97 145 252 21,0

Source: DATACLUEST
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Total Semiconductor
Total Integroted Clrcuit
Bipolar Digital {Technology)
TTL
DTL
ECL
Othar Bipolar Digital
Bipolar Digital (Function)
Bipolar Digital Memory
Bipolar Digital Legic
MG (Technology)
NOS

PG
s

M:a:éﬁnction}
Memory
MG Micro Devices
MOS Logic T

Linear
Total Discrete

Tronsistor
Small Signal Tromslstor
Power Tranaistor

Diode
Small Signal Diode. .
Power Diode
Zener Diode

Thyristor
Other Discrate

Total Optoelectronic
LED Lamps
LED Disploys
Optical Couplara
Other Optoelectronien:

197%

1976

25 333 48

92
o

16
"7

2
»

134
h .3

-k
24

punuwd 0 @ PRES 5329

TABLE 11
HISTORICAL REST OF WORLD SEMI

>TOR CONSLMPTION
(Milllona of Dollars
1975 through 1984
CAG X
1977 1978 1979 1989 1961 1982 1983 1984 (75-84)
660 796 996 | 963 1,042 1,461 2,073 28.0
184 258 364 450 494 585 929 1,363 3.3
» 45 79 168 106 13 162 2% 25.9
» 3 79 108 106 13 162 23 25.9
2 3 3 4 4 6
7 105 103 1e9 158 233
. 11@ 162 143 m 248 AS0 721 35.4
..} 119 100 143 m 248 450 72t 30.4
25 M 51 106 194 328
17 27 43 83 12 168
58 a2 77 ” 144 27
57 183 185 199 27 24 nz 423 43.1
257 334 418 5 5 402 536 8.4
119 164 200 e 21¢ 209 254 338 0.7
53 77 83 199 13 150 168 2% 7.4
66 8 17 161 a7 59 66 99 12.2
9% 124 78 as 94 63 & 103 12.1
27 37 47 51 28 12 9 3 (2.3
54 &6 26 32 57 38 45 62 14.7
14 2 5 5 9 13 15 b ] e
23 3% 36 h -] 37 » 37 48 0.4
20 2 2 23 14 40 62 49 19.3
#2 56 92 132 114 112 130 174 2.7
15 18 28 43 | 33 36 42 2.9
15 18 42 58 46 48 o5 7o 26.6
3 8 6 8 6 [ ] 10 16 36.1
] 12 16 21 23 23 29 41 2.5
Source: DATALEST
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Consumption Forecast
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TABLE 13

HISTORICAL WORLDWIDE AVERAGE SELLING PRICES

20
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TABLE 14

Average Selling Price Forecast
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TABLE 1S

HISTORICAL WORLOWIDE SEMICONDUCTOR CONSUMPTION
{(Millions of Unita)

. 1975 through 1984
CAG X
1975 1976 1977 1978 1979 1900 1981 1982 1983 1984 (75-84)
Total Semiconductor 14,872 20,6904 24,908 30,839 37,272 43,573 46,849 45,962 57,655 79,963 20.8
Total Integroted Clreuit 2,155 2,964 3,550 5,824 7,092 08,727 9,478 19,489 13,65 20,102 ,.2
Bip‘ﬂ"f_r Digital {Technalogy) 1,137 1,418 1,56 2,002 2,937 3.3 3.3% 3.8 4612 7,38 231
DTL
ECL
Other Bipolar Digital .
Bipoiar Digital {Function) 1,137 1,418 1,506 2,002 2,937 331 33 3800 4,612 7,385 231
Bipolor Digital Memory
Bipclar Digltel Logic
MOS (Technoiogy) 4 518 769 1.2t 1,74 2,509 2,896 3,297 4651 6,683 0.8
NS 3o 82 147 305 597 1,641 1,042 1,341 1,728 2,396 6.7
RS 152 157 204 299 276 287 265 )| 206 213 3.8
Qs , 122 281 418 617 81 1,270 1,58 1,735 2,716 3,954 7.3
m&él-'umtion) S04 58 769 1,221 1,734 2,509 2,896 3,297« 4,651 6,603 40.08
Memory T3 451 84 874 1,138 1,643
M5 Micro Devices 137 2% 39 35 592 740
MOS Logic 1,269 1,909 1,933 2,029 2,923 4,22
Linear T4 1,027 1,283 1,01 2,422 2,737 3,283 3,2 4,417 6n3 269
Totol Discrete 12,466 17,308 20,679 24,917 29,068 33,288 35,326 33,314 41,191 55,893 8.1
Traonslator 4,810 6,940 7,513 9,113 10,060 11,750 13,826 13,484 16,176 24,456 19.8
Swmall Signal Tronsistor 4193 6,192 6,667 8,19 6,910 10,422 12,178 11,913 14,314 21,617 20.0
Powar Transistor 616 748 846 1,004 1,150 g2 8, 1,552 1,860 2,839 18.5
Diode 7.349 9,956 12,643 15,109 18,040 20,360 20,431 10,603 23,681 290,37 16.8
Small Signal Bode 4,140 5,620 7,775 9,250 10,925 11,950 11, 9,825 13,990 17,967 17.7
Power Diode 2,627 3543 4021 5100 5733 7,145 7,710 717,389 B, 32 9,07 14.7
Zener Dlode 582 793 o47 83 1,382 1,264 1,371 1,469 1,458 2,382 8.9
Thyristor 20 n 326 313 419 “ws 37 32 3% 637 12.%
Other Discrete 87 140 197 2483 558 769 742 a5 996 1,425 36.4
Total Optoelectronic 250 422 &M gsa 1,111 1,557 2.M5 2,159 2,784 3,968 .0
LED Lamnps 661 1,846 1,500 1,568 2,042 2,909 .
LED Displays 167 185 190 220 243 3e
Optical Couplers 101 120 158 184 245 n
Other Optoeiectronics 182 206 196 196 254 378

uondwnsuo)) un) [BILOISTH
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£e

1983
. E
Totol Semiconductor 57,656
Total Integrated Circuit 13,680
Bip_?_In::r Digital (Technology) 4.612
DTL
8L
Other Bipolar Digital
Bipolar Digital (Function) 4,612
Bipolor Bigitel Memory
Bipolar Digital Logle
M5 (Technology) 4,651
1,729
FH:B 206
2,716
MOS Fumtlon) 4,651
M’-é 1,136
WS Micro Devices 552
M Logic 2,923
Linear 4,417
Total Discrete M.
Transistor 18,176
Smail Signol Tronsistor 14,314
Power Transistor 1,861
Diode 23,681
Smal! Signal Diode 13,900
Power Diode 8,322
Zenar Diode 1,458
Thyristor 39
Othar Discrate 996
Total Optoslectronic 2,754
LED Lamps 2,042
LED Displays 243
Opticol Couplers 2145
Othar Optoalactronics 254

TABLE 16
WORLDWIDE SEMICONDUCTOR OONSUMPTION FORECAST
(Miltions of Units)

1583 through 1990, plus 1995

1964 1985 1986 1987 1988

1989 1990

79,96 89,759 96,364 113,427 136,056 135,765 149,404
20,102 18,201 21,080 26,634 31,491 33,07 38,882
7,385 5955 6,871 83% §.605 9,564 10,244
7,305 5,955 6,871 8,30 9,605 9.564 10,244
6,603 8,153 7,474 19,020 12,574 13,95 17,185
2,26 2,281 2,699 461 834 3,420 3,516
213 145 15 113 107 64 60
3,994 3.727 4,660 JAd4 8,333 10,46t 13,589
6,603 6,153 7.474 10,020 12,374 13,945 17,165
1,643 1,800 2,263 3,183 4,112 H04 5,008
740 B4 1,122 1,710 408 2,951 4,108
4,220 3.549 4,089 5,127 588 90 7.8%
6,115 €093 6,735 8,283 9,512 9569 10,624
55,893 67,689 79,815 81,660 98,310 96,321 103,954
24,456 27,977 28,379 32,680 44,014 45,422 49,724
21,617 24,900 25,200 28,900 350 40,650 44,2%
838 3,077 31479 3,758 4,664 4,772 5,474
29,378 37,751 48,200 48,380 51,185 47,828 58,673
17,967 24,650 26,000 28,350 M.45%0 28,7200 30,550
9,027 10,956 11,900 15,150 16,325 15,788 16,863
2,382 2,145 2,300 2,680 3,410 3340 3,260
a7 5668 a4 685 767 682 7))
1,425 1,98 1,632 1,96 2,344 2,599 2,888
3,568 3,868 4,48 5134 6,254 6,365 7,418
2,99 2,818 3,290 720 4,578 4,580 5,41
e 312 344 454 450 502
n 8 au 498 597 651 748
378 3 423 518 625 676 757

G X oG X
(84-90) 1995  (98-95)
1.0 N3,674 16.9
1.2 84,543 173
5.6 22,053 16.6
586 2,0 16.6
17.3 43,550 20.5
66 637 125
( 19.0) 8 ( 0.7)
22.6 37,1688 2.3
17.3 43,550 20.5
218 15252 23.5
336 11,361 2.3
0.4 18757 16.9
9.6 18,94 12.3
19.9 207,948 4.9
12.6 132,874 21.7
12.7 123,30 22.7
1.8 9,574 1.8
9.5 €9,288 8.5
9.3 38,50 4.7
1.0 26,686 9.8
54 4100 47
o8 82 37
12.5 4,967 1.5
1.0 21,182 23.4
19.9 15,788 23,9
84 1.2 198
12.4 2,000 2.8
122 2,065 2.2

Source: DATAQUEST
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Totol Semiconductor
Total Integroted Circuit
Bipolar Digitat {Technology)
TTL
DTL

KL
Other Bipolar Digital

Bipolor Digital (Function)
Bipolar Digital Memory
Bipolar Digitel Logic

WMOS (Technology)
NOS

S
Qs

M5 (Function)
Memory
M5 Micro Davices
M5 Logic
Linear
Total Discrete
Tronsistor
Small Signal Tronsistor
Power Tronsistor
Diode
Small Signol Diode
i

rD
Zener Diode

Thyristor
Other Discrete
Total Optoslectronic
LED Disp!
plays
ticol Couplers
i

her Cptostectronics

HISTORICAL WORLDWIDE SEM

TABLE 17

TOONDLCTOR FACTORY SHIPMENTS
(Millions of Dollors)

1975 through 1904
: CAG X
1975 1976 1977 1978 1979 1880 198t 1962 1983 1 (75-64)
L& ]
4,36 5,872 6,848 8,829 19,995 13,933 14,568 15,029 19,176 28,6768 23.2
2,162 2,977 3,643 5,108 6,909 9,361 9,706 19,662 14,368 22,353 2.8
682 865 994 1,261 1,674 2374 2,337 2,412 2,998 4,000 24.2
499 682 ™ 99 1,365 1,830 1,823 1,889 2,423 4,055 @ 25.2
a8 n 61 55 51 45 43 40 40 3 ( 8.1)
55 78 95 138 170 300 376 331 45 607 30.6
47 36 &7 78 &a 99 95 92 99 100 asa
682 865 994 1,261 1,674 2,374 2,337 2,42 2,998 4,800 242
324 572 558 511 543
1,350 1,802 1,779 1,91 2,405 3,

a7 1,23 1,584 2332 3346 4,715 4,82 5642 803 12,967 X.6
133 377 655 1,381 2,184 3,207 3,199 3902 5445 8,818 59.4
609 658 613 574 497 563 451 376 361 7 ( 53)
95 204 318 397 665 1,005 1,181 1,364 2,207 3776 SB.8
837 1,23 1,584 2,332 3,6 4,715 4,82 5,642 8,013 12,967 3B

1,676 2,232 2,875 2,701 3,681 6,163

541 852 1,085 1,318 203 3217

1,129 1,623 1,662 1,623 2,303 3,597
843 873 1,065 1,513 1,889 2,272 2,627 2,608 3.X7 4.5 4.4
2,019 2,612 2,985 3,301 3,52 3,683 3,985 3,547 3,79 4,973 10.5
1,048 1,351 1,460 1,62% 1,696 1,841 2,019 1,791 1,994 2,461 9.9
629 aa5 a0 892 an 938 1,096 953 1,002 1,297 8.4
19 548 660 733 605 923 923 838 912 1,164 12,0
700 896 1,001 1,184 1,277 1441 1,417 1,240 1.3 1,794 11.0
207 281 n 370 4357 478 454 393 7 83 112
354 496 563 663 688 786 ™ 655 749 993 10.8
99 19 127 151 152 177 192 m 175 262 1t.4
183 242 300 3% 365 40 356 35 32 423 10.9
] 123 142 153 184 200 193 192 29 25 13.9
215 283 32 422 564 689 797 B2 t012 1.3 2.6
3 53 73 101 119 138 160 187 245 3 2.8
123 148 134 187 24 268 285 208 313 418 146
21 29 34 52 28 100 122 129 162 23¢ W5
40 53 56 82 121 185 210 218 272 Ja2 288

Source: ‘DATAQUEST
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Total Semiconductor
Total Integrated Circult
Blp?_lrfr Digital (Technology)
OTL
L
Other Bipolar Digitol
Bipolar Digital (Function)

Bipolar Digltal Memo
Bipolar Digital l.ogi?

m&mlogy)

PSS
oS

WS (Function)
M:é Memary
MOS Micro Devices
M5 Logic

Linear
Total Discrete

Tronsistor
Smol | Signal Tronaistor
Power Transistor

Diode

Smoli Signal Diode
Power Diocde

Zenar Diode

Thyrlator
Other Discrets

Total Optoelectronic
LED Lamps
LED Dimplays
Optical Couplars
Other Optoslectronics

(Millions of Dollars)

TABLE 18
HISTORICAL NORTH AMERICAN SEMICONDUCTOR FACIORY SHIPMBMTS

1975 through 1984

1975 1978 1977 1978 1979 1989
2,065 2,M6 3,189 3,797 4,956 6,427
1,249 1,670 2022 2,572 3,557 4,79
395 506 a7 ™ 958 1,409
Ja3 410 490 633 83 1,261
43 4 4 32 27 21
3 » B o5 65 tea
16 15 30 21 3 L)
385 5es 7 ™ 958 1,438
540 807 1,43 1,321 1,94 2,50
108 J04 493 a1t 1,24 1,70
355 338 274 b 129 234
7 165 263 309 518 613
540 807 1,000 1,321 1,94 2,550
Jt4 38 385 510 658
&n 892 1,042 109 1,176 1,374
n9 422 512 556 595 859
159 228 247 267 JN e
168 194 265 209 254 3
234 3 bl 329 400 497
o4 Fad 79 54 Li a9
M 166 200 158 240 o5
49 63 62 n” 89 103
2 104 127 129 130 149
52 &3 62 4 5 69
139 154 125 166 233 281
14 18 29 37 28 28
o 97 65 72 96 90
13 19 20 » “ 57
21 20 1 7 &5 88

1961

19682

6,629
4,903
1,531
1,203

15
108

1.31

7,043
$.425

1,369
1,192
3

1
119
45

1,369

3,142
2,177
212
753

3,142

gaf $5R 8 2

[”) - -
o F R 2

Rads

CAG X
1983 1984 (75-84)

8,760 12,601 22.4
7.108 19,527 26.7

1,7 2,948 2.0
1.5?; 2,508 27.0

12 (13.2)

1 228  27.7
® o 107
1,736 2,948 25.0
4111 6,055 0.8
. 4386 50.9
192 1% ( 8.5)
1,111 1,520 3.3
4,111 6,065 0.8

25 30 8.0
807 575 12.5
a7 101 7.2
318 #3138
102 151 14,1
100 169 9.9
58 4 ( 2.8)
351 497  15.2
49 ? 196
™ g4 0.4
1280 2.9
148 206 28.8

Source: DATAQUEST
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TABLE 19
HISTORICAL JAPANESE SBMI
1975 through 1384

1960

QONDUCTOR FACTORY SHIPMENTS
(Millions of Dollars)

1975 1976 1977 1978 1979 1981 1982
] I E ]
Total Semiconductor 1,008 1,56 1,708 2,525 2,892 3,768 4,707 4,680
Total Integroted Circuit 41 652 765 1,337 1,72 2,48 3058 3,38
Blp_tli_{_fr Digital (Technology) 82 115 132 193 233 M7 425 516
DTL
ECL :
Other Bipolar Digital
Bipelar Dlgital (Function) & 15 132 193 233 N7 425 516
Bipotar Digital Memory
Bipolar Digitel Logic
M5 (Technology) 164 274 307 625 875 1.4 1,519 1.7%
NS 19 57 109 389 596 933 1,040 1,242
PMOS 152 189 187 183 192 114 100 -]
o6 13 28 3 53 87 267 by, 4a7
MXE (Function) 1684 274 625 87% 1,314 1,519 1,73
MOS Memory
MIS Micro Devices
M5 Logic
Linear 145 263 326 519 614 817 1,114 1,062
Total Discrete 572 829 8% 1,683 1,825 1,118 1,32 1,183
Transistor 3% 488 474 S44 494 529 678 524
Small Signal Transistor 210 n 278 3 266 277 3 261
Power Transistor 129 177 196 203 28 252 o2 263
Diode 177 %8 %8 397 21 S11 a0z
Small Signal Diode 62 82 1 12¢ 13 158 206 164
Power Diode 95 152 178 4 212 235 264 204
Zener Diode 20 25 29 43 3 36 ] M
Thyristor 3 47 81 78 88 25 *H 80
Qther Discrete 23 35 42 54 67 73 o4 97
Total Optoelactronic 25 45 68 185 145 202 2n 2
LED Lamps 3 6 6 13 43 68 92 ]
LED Displays 12 20 2 55 59 m 105 109
Optical Couplers 3 4 3 8 18 13 23 23
Other Cptoelectronics 7 15 27 2 33 43 57 48

oG X
1983 1984 (75-84)
L | A A
6.660 10,647 20.9
4832 8.13% 2.3
650 1,085 33.0
650 1,065 33.0
2,805 5,105 447
1,931 31491 76.7
& 127 ( 2.0)
78 1,787 ° 72.8
2,805 5,185 44.7
1,377 1,966 33.8
1,432 1,952 14.6
77 940 120
46 451 8.9
361 43 160
s67 631 16.3
M8 28B4 18.4
2% M9 5.6
i 58 12,6
9% 131 16.8
122 190 26.4
e 58 4.2
132 101 57.7
16 227 386
3 9 364
2 w2 M7

syudwudigg A103d8 ] [BILIO)STH
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TABLE 20
HISTORICAL JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS

‘BIIIions of Yen}
475 through 1984

- CAG X
1975 1978 1977 1978 1979 19680 1981 1982 1983 1984 (75-84)
E |

T
Total Semiconductor 299.4 451,7 459.5 530.3 633.3 8553 1,040.2 1,160.9 1.,567.0 2,523.3 2.7
Total Integrated Circuit 1221 193,06 2058 2008 3771 5557 673.8 B20.4 1,135.5 1,922 %9
Bip?_:_tr Digital (Technology) 244 3408 355 405 51.0 72.¢ 93.9 1280 1528 2524 9.7
DTL
ECL
Other Bipelor Digital
Bipolar Digita)l (Function) 4.4 M0 X5 $S5 51.9 72.0 93.9 1280 1528 2524 29.7
Bipolar Digital Memory
Bipolar Digital togic
MXS (Technoiogy) 546 81,1 826 131.3 191.6 2083 3%5.7 4206 659.2 1,299 4.1
56 169 293 81,7 1305 211.8 2298 3089 4538 763 N3
DS 45.1 559 449 B4 42.0 2.9 22.1 2.1 2.0 1.1 ( 4.4)
s 3.9 8.3 83 na 19.1 6.6 8.8 1009 185.4 423.5 685
W5 (Function) 546 81,1 82,6 113 191.6 2083 357 4290 €59.2 1,209 41
Memor:
M5 Micro’p'rocenor
MOS Logie .
Linear 43.1 77.8 87.7 t109.0 1345 18553 246.2 263.4 323.6 4859 0.3
Total Discrete 169.9 2454 2354 27,4 2245 2538 332 2735 X665 4828 118
Tronsistor 100.7 144.4 127.5 1142 198.2 120.1 149.4 1300 166,37 22,8 9.2
Seall Signal Tronsistor 62.4 921 748 6.5 58.3 62.9 82.7 64.7 81.3 106.9 8.2
Power Tronsistor 3B.3 524 52,7 M7 43.9 57.2 86.7 65.2 g4.8 1159 I
Diode 526 76.7 B80.2 A4 82.3 5.6 1129 99.7 119.% 1638 135
Small Signal Diode 18.4 243 245 25.2 28.7 34.9 45.5 40.7 48.9 87.3 145
Powsr Diode 20.2 45.0 47,9 4.1 46.4 53.3 58.3 5.6 0.2 8.7 1.7
Zener Diode 5.9 7.4 7.8 9.0 7.2 8.2 a1 8.4 101 13.7 2.8
Thyristor 88 139 164 154 19.3 21.8 20.1 19.8 2.3 e 1.7
Other Discrate 68 108.4 1.3 134 14.7 18.8 2.8 24.1 2.9 450 233
Total Optoslectronic 7.4 133 183 220 3.8 45.9 61.2 67.0 My 128 N7
LED Lowpa 0.9 1.8 1.6 2.7 9.4 15.4 20.3 2.3 3.0 2.9 58
LED Dispiays 3.8 5.9 86 11.8 12.9 17.7 23.2 27.0 3B.8 3.8 B2
Optical Cou?lora 9.9 1.2 0.8 1.7 2.2 3.0 5.1 5.7 8.2 11.8 33.8
Other Optoelectronics 241 4.4 7.3 6.1 7.2 9.8 12.6 1.9 16.9 4.2 3N3
Exchange Rate (Yen/ASS) 287.¢ 2000 288.0 2108 2190 227.0 21,0 2400 2.6 2W.0

Source: OATAGUEST
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Total Semiconductor
Total Integrated Circuit

Bipolar Digitol (Tschnology)
TTL w
DTL
ECL
Other Bipolar Digitaol

Bipolar Digital (Function}

Bipelar Digital Memary
Bipolar Digital Logic

MOS !Tochnology)
POS

oS

MOS (Function)
Memory
MIS Micro Devices
MOS Logic

Lineor
Total Discrete

Tranaiator
Snall Signal Transistor
Power Transistor

Diode
Smoll Signal Diode
Power Diode
Zenar Diode

Thyristor
Other Discrate

Total Optoslectronic
anps
LED Displays
Optical Couplers
Other Optoelectronies

HISTORICAL WESTERN

TABLE 21
SEMICONDUCTOR FACTORY SHIPMENTS

ELIROPEAN
{Millions of Dollara)

1975 through 1984

1975 1976 1977 1978
1,203 1,443 1,747 2,215
451 S50 750 1,064
17 187 2206 250
175 187 206 259
108 152 238 364
6 16 83 153
97 125 183 1M
5 11 2 32
18 152 238 364
198 220 306 M1
717 @23 %es 1,23
36 WS M5 420
20 215 222 197
1 172 193 22
26 32 M8 433
7 U3 122 178
168 178 185 229
3 kY] 3% 28
9 1M 12

13 25 34 s
35 61 8@ 128
10 23 = 47
13 2 3 “
3 4 9 13

8 14 14 24

1979
L]

2,705

1,43

86

938

1,137

R¥E

]
-

215
230

1981

CAG X
1983 1984 (75-84)

1980 1982
3,181 2,706 2,726 3,033 4355 15.4
1,867 1,%6 1,608 22 3,096 239
500 435 404 460 08 148
500 435 404 460 08 148
760 629 650 964 1,583 .8
S50 418 480 665 1,164 70.8
140 114 78 82 85 1.5)
90 97 122 217 34 %5
790 629 660 964 1,583
587 502 S44 08 905 N6
1,157 984 943 . 84S 1,064 4.3
472 448 45% 85 458 4.0
208 237 233 185 252 1.5
264 21 222 19 245 7.3
-l n 2 300 388 3.9
213 13 107 185 136 6.4
236 202 194 m 21 3.1
32 30 L 24 3 0.4
151 m 128 114 128 5.7
53 54 48 46 50 16.%
157 156 175 178 195 21.0
32 3 43 43 49 193
54 48 66 56 57 17.8
25 z 28 - “4 M8
46 44 38 3 45 19.6

Source: DATAQUEST
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Consumption and Shipment Data

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

. Consumption and Pactory Shipments
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Consumption and Factoi'y 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 ornly. 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 Iears Units
1] Japan,

Western Eurcpe Exchange Rates 1970-1985 Various
la Worldwide Consumption 1977-1982 Dollars
1b Worldwide Consumption 1983-19388 Dollars
1lc Worldwide Consumption 1989-1991; 1996 Dellars
2a North American Consumption 1977-1982 Dollars
2b North American Consumption 1983-1988 Dollars
2¢c North American Consumption 1989-1991; 1996 Dellars
3a Japan Consumption 1977-1982 Dellars
3b Japan Consumption . 1983-19588 Dollars
3e Japan Consumption 1989-1991; 1996 Dollars
4a Japan Consumption 1977-1982 Yen
4b Japan Consumption 19831988 Yen
4c Japan Consumption 1989-1991; 1996 Yen
5a Western Europe Consumption 1977-1982 Dollars
5b Western Europe Consumption 1983-1988 Dollars
S5¢ Western Europe Consumption 1989-1991; 1996 Dollars
6a Rest of World Coasumpticn 1977-1982 Dollars
6b Rest of World Consumption 1983-1938 Dollars
6c Rest of World Consumption ' 1989-1991; 1996 Dollars
7a Worldwide Average Selling Prices 1977-1982 Dollars
b Worldwide Average Selling Prices 1983-1988 Dollars
Tc Worldwide Average Selling Prices 1989-1991; 1996 Dollars

{Continued}
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Consumption and Factory Shipments

LIST OF TABLES--CONSUMPTION/FACTORY SHIPMENTS (Continued)

Table Regiopn Covered Years Units
8a . Worldwide Consumption ' 1977-1982 Units
8b Worldwide Consumption 1983-1988 Units
Bc Worldwide Consumption 1989-1991; 1996 Units
9a Worldwide Factory Shipments 1977-1981 Dollars
9b Worldwide Factory Shipments 1982-1986 Deollars

10 North American Factory Shipments 1977-1986 Dollars
11 Japan Factory Shipments 1977-1986 Dellars
12 Japan Factory Shipments 1977-1986 Yen

13 Western Europe Factory Shipments 1977-1986 Dollars
14 Rest of World Factory Shipments 1977-1986 Dollars

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 Jdivided into a number of subgroups, some of
which are segmented further.

DEFINITIONE AND CONVENTIONS

Datagquest 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 extermal
shipments and internal consumption are included. Devices that are used
internally are valued at current market prices.

Congsumption--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.

2 ® 1986 Dataguest Incorporated October SIS Industry-Technology



Consumption and Factory Shipments

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
wera included as a separate segment of integrated circmits. 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 Deviceg--The 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; 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).

Regiong--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 SQURCES

The information presented in the consumptions/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 followiag:

. 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.

SIS Industry-Technology 9 1986 Dataguest Incorporated October 3



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 Eurcpean markets, U.S. Department of Commerce trade
statistics, marketing statistics from WSTS data, and Datagquest’'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 dJdata, 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

L4 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

L 2 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 valus of directly obtained dJata
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 tctals of the market share data do

' ® 1986 Dataguest Incorporated Qctober 8IS Industry-Technology



Consumption and Factory Shipments

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 1like 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,

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 bhasis for the tables, brings with it some
problems that require the readers' careful consideration in interpreting
the data.

Inflatjon

All countries that participate significantly in international
semiconductor markets suffered from an overall price inflation in the
19708, 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 compeosite
*market baskets” of goeds. 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

SIS Industry-Technology ® 1986 Dataguest Incorporated October 5
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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
ecircuit, 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 regicnal 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.
Dataguest 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/docllar 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.

*

[} ® 1986 Dataquest Incorporated October SIS Industry-Technology



._.J

Consumption and Factory Shipments

FORECAST

As mentioned previously, historical data are expressed in current
dollars or decllaxs 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 dellars and exchanges 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 Datagquest clients upon
request.

SIS Industry-Techunology © 1986 Dataquest Incorporated October Y



1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1584
1985

Consumption and Factory Shipments

Table 0

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

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

SIS Industry-Technolaogy

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

Wezt
Germany
{Dollars

per Deutsche

Mark)

$0.2740
$0.2874
$0.3138
$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

United

Kingdom
{Dollars
per Pound
Sterling)

$2.3810
$2.4390
$2.5000
$£2.4390
$2.3256
$2.2222
$l.8182
$1.7544
$1.9231
$2.12717
$£2.3256
$1.0408
$1.7544
£1.4085
$1.3333
$1.2821

Source: The Internaticnal Monetary Fund

Dataguest
May 1986
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Table l1a

WORLDWIDE SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

1977 1978 1979 1980 1981 1982

Total Semiconductor 6968 8953 11114 14118 14828 15261
Total IC 3763 5230 7028 9546 10046 10894

Bipolar Digital (Technology) 994 1261 1674 2374 2337 2412

TTL ™m 990 1365 1930 1823 1889 i
ECL 95 138 170 300 376 N
Other Bipolar Digitat 128 133 13¢ 144 133 132

Bipolar Digital (Function) 994 1261 1674 2374 2337 2412

Bipolar Digital Memory 324 572 558 511
Bipolar Digital Lagic 1350 1802 1779 1901
MOS (Technology) 1534 2332 3346 4715 4822 5642
WMOS 655 1361 2184 3207 3190 3902
PMOS 613 574 497 503 451 376
CHOS 316 397 665 1005 1181 1364
MOS (Function) 1584 2332 3346 4715 4822 5642
MOS Memory 1676 2230 2075 Prqi]]
MOS Wicro Device 541 862 1085 1318
MOS Logic 1129 1623 1662 1623
Linear 118% 1637 2008 2457 2887 2840
Total Discrete 2903 3301 3522 3833 3985 3547
Total Optoelectronic 302 422 5é4 689 797 B20

Source: Dataquest
October 1986
Reaf. 1085

10 @ 1986 Dataquest Incorporated October SIS Industry-Technology
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Table 1b

WOBRLDWIDE SEMICONDUCTIOR CONSUOMPTION
{Millions of Dollars)

Total Semiconductor

Total IC

1983 1984 1985 1986 1987 1988

45557

19665 29087 24823 30642 36080

14684 22753 18988 23508 28472 37024

Bipolar Digitat (Technology) 2998 4812 3799 4486 8176 6384

m
ECL
Other Bipolar Digital

2423 4067 3058
445 £07 607
130 138 134

Bipoler Digital (Function) 2998 4B12 3799 4486 5176 46384

Bipolar Digital Memory
Bipolar Digital Logic

MOS (Technology)
NNOS
PMOS
CMOS

MOS (Function)
WOS Memory
MOS Micro Device
MOS Logie

Linear

Total Discreta

Total Optoalectronic

SIS Industry-Technology

593 719 603 685 761 8%4
2405 4093 3196 380t 4415 54590

8013 13014 10422 12850 18593 22835
5496 8850 6483 7231 819¢ 9732
e 281 146 116 105 a7
2198 3883 3788 5543 8297 13016

8013 13014 10422 12890 16593 22835
3591 4261 4013 4353 S607 8452
2013 3261 2751 3485 4404 5841
2309 3492 3458 5052 6582 - 8542
3673 4927 4T67 6132 6703 7805
3949 5054 4670 5557 5830 482
1032 1280 1165 1577 1728 2051
Source: Dataquest

Dctober 1986
Ref. 1086
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Table 1lc

WORLDWIDE SEMICONDUCTOR CONSUMPTION
{(Millions of Dollars)

CAGR CAGR

1989 1990 1921 (86-91) 1996 (91-96)
Total Semiconductor 45059 51832 62674 15.4% 133189 16.3%
Total IC 35514 42516 52204 17.3% 116857 17.5%

Bipolar Digital (Technology) 6059 S687 7904 12.0% 14812 13.4%
TTL
ECL
Other Bipofar Digitat

Bipolar Digital (Function) 6059 4687  To04 12.0% 14812 13.4%

8ipolar Digital Memory 838 934 1035 B.4% 1417 6.5%
Bipoler Digital Logic 5170 5753 6869 12.6% 13395 14.3%
MOS {Technology) 22778 27540 3489% 22.0% 86538 19.9% .
KMOS 7900 8195 7616 1.0% 6006 -4, 6%
PMOS 72 67 61 -12.1% 55 -2.0% '
CHoS 14806 19278 27217 37.5% 86527 24.2%
MOS (Funetion) - 22778 27540 34894 22.0% B&588 19.9%
HOS Memory To64 9356 11486 21.4% 26537 18.2%
MO5 Micro Device 6365 7658 10207 24.0% 24905 19.5%
MOS Logic 8749 10526 13201 21.2% 35146 21.6%
Linear 7877 8289 406 8.9% 15497 10.5%
Total Discrete 6531 7056 7320 7.1% 11319 7.7%
Total Optoelectronic 2014 2250 2650 10.9% 4973 13.4%

Source: Dataquest
Octobar 1986
Ref. 1086

12 ® 1986 Dataquest Incorporated Octcber SIS Industry-Technology
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Table 2a

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)

1917 1978 1979 1980 1981 1982

ammm anaw anaw -paa mm-

Total Semiconductor 2876 3506 4538 6053 6529 6970

Total (C 1811 2335 379 4562 4867 5466

Bipolar Digital (Technology) 537 bbb 901 1411 1339 1367
TTL .
ECL
Other Gipolar Digital

Bipolar Digital (Function) 537 666 901 1411 1339 1347

Bipolar Digital Memory 185 396 3 320
Bipolar Digital Logic 716 1015 964 1047
M5 (Technology) 830 109¢ 1703 2442 2595 3ia3
HHOS
PHOS
CMOS
MOS (Function) 830 1099 1703 2442 2595 3nas
MOS Memory 1028 1230 1107 1592
MOS Micro Device 186 377 489 &41
MOS Logic 489 835 999 950
Linear 44 570 575 709 933 216
Total Discrete 940 1005 1161 1289 1398 1221
Total Optoelectronic 125 164 198 202 264 283

Source: Dataquest
October 19846

Ref. 1084

14 © 1986 Dataquest Incorporated Qctober SIS Industry-Technology
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Table 2b

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
{Millions of Dellars)

Total Semiconductor
Total IC

Bipolar Digital (Technology)
L
ECL
Other Bipolar Digital

Bipolar Digital (Function)
Bipoler Digital Memory
Bipolar Digital Logic

MOS (Technology)
NMOS
PHOS
CHOS
MOS (Function)
MOS Memory
M3S Micro Device
MOS Logic
Linesr

Total Discrets

Total Optoelectronic

515 Industry-Technology

1983
o141
T400

1729

1729
423
1306

4416

4416
2051
1068
1297
1255
1397

34k

1984

13139

10940

(%3]
2612

6355

6355
3248
1719
1388
1742
1727

472

1985

9607

7710

315
1699

4247

4247
1774
1195
1278
1457
1528

69

1986
10219
az214

2142

2142

1803

4438

4438
1659
1168
161
1634

1599

Source:

1987 1948
11445 14893
9415 12560
2302 2919
2302 2919
mn 444
1931 2473
5378 Thbs
5378 T446
2126 3110
1357 1854
1385 2482
1735 2195
1611 1793
419 540
Dataquest
October 1986
Ref. 1086

® 1986 Dataguest Incorporated October
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Table 2c

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
{(Millions of Dollars)

CAGR CAGR
1989 1990 1991 (86-91) 1996 ¢(91-96}

sane mame  EEEE EEBewsE  EEEE EFaFEss

Total Semiconductor 14096 15615 18329 12.4% 37601 15.5%
Total IC 11838 13235 15735 13.9% 33720 16.5%

Bipolar Digital (Technology) 2718 2965 3442 10.08 6220 12.6%
L
ECL
Other Bipolar Digital

Bipelar Digital (Function) 2718 2945 3442 10.0X 6220 12.46%

Bipolar Digital Memory 447 468 517 8.8% 770 8.3%
Bipotar Digital Logic 2270 2457 2925 10.2% 5450 13.3%
MOS (Technology) 7013 7995 9700 16.9% 23100 19.0%
NHOS
puos @
CMOS
MOS (Function} 7013 7995 9700 16.9% 23100 19.0%
MOS Memory 2706 3100 IS 17.46% 7600 15.3%
MOS Micro Device 19357 2198 2650 17.8% 6500 19.7%
MOS Logic 2370 2697 1325 15.6%  $000 22.0%
Linear 2107 2275 2593 9.7% 4400 11.2%
Total Discrete 1757 1856 2008 4. 7% 2976 8.2%
Total Optoelectronic 501 524 586 7.6% 905 9.1%

Source: Dataguest
October 19846
Ref. 1086
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Table 3a

JAPANESE SEMICONDUCTIOR CONSUMPTIION
(Millions of Dollars)

1977 1978 1979 1980 1981 1982

asam asaa P -ana Py -

Total Semicenductor 1723 2448 2788 3383 4295 4082
Total IC 854 1399 1738 2201 2793 2855
Bipolar Digital (Technology) 190 259 304 345 438 498
7L
ECL
Other Bipolar Digital

Bipolar Digital (Function) 190 259 304 345 438 498

Bipolar Digital Memory 52 57 w7 a7
Bipolar Digital Logic 252 288 361 411
MOS (Technology) 34 588 762 991 174 1263
NMOS
PMOS
CHOS
MO$ (Function) 314 588 752 oM 117 1263
MOS Memory 256 423 491 534
MOS Micro Device 213 269 404 446
MOS Logic 293 299 2re 283
Linear 350 552 672 845 1181 1094
Total Discrete 792 946 Ba¢ 986 1237 970
Total Optoelectronic 67 103 141 196 265 257

Source: Dataquest
Qctober 1986
Ref. 1086
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Table 3b

JAPANESE SEMICONDUCTOR CONSUMPTION
{Millions of Dollara)

1933 1984 1985 1986 1987 1988

-

.- e .- man -aam

Total Semiconductor 5651 8845 8599 12087 14426 17341
Total IC 4002 6705 6567 9320 11528 14133
Bipolar Digital (Technology)  é24 999 953 1350 1686 1974
Tt
ECL
Other Bipolar Digital

8ipolar digital (Function) 624 999 953 1350 1686 1974

g8ipolar Digital Memory 59 132 125 162 196 216
Bipolar.Digital Loglc 545 B&T 828 1188 1490 1758
MOS (Technalogy) 1920 37a2 3595 5078 6767 8835
HMOS -
PMOS
CMOS
MOS {(Function) 1920 3742 3595 5076 6767 8835
MOS Memory 855 1705 1353 1450 2137 3024
MUS Micro Device 594 913 936 1456 1908 2435
MOS Logic 481 1124 1306 1970 2ree 3376
Linesr 1458 1964 2019 2094 3075 3324
Total Discrete 1267 1669 1566 2031 2088 2276
Total Optoelectronic g2 471 466 736 810 932

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

Table 3c

JAPANESE SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

* - CAGR CAGR
i 1989 1990 1991 (86-91) 1996 (91-96)

Total Semiconductor 17484 20769 25018 19.5% 52436 16.0%
Total IC 14311 17185 20880 21.3% 45689 17.0%

Bipolar Digital (Technology) 190G 2166 2570 18.0% 4625 12.5%
TTL
ECL S
Other Bipolar Digital

Bipolar Digital (Function) 1900 2166 2570 18.08 4625 12.5%

Bipolsr Digital Memory 212 225 241 11.6X 315 5.5%
Bipolar Digital Logic 1688 1941 2329 18.8% 4310 13.1%
MOS (Technology) 9125 11406 14323  25.9% 34958  19.5%
RMOS
PMOS
LMOS
MOS (Function) 125 11404 14323 25.9% 34958 19.5%
MOS Memory 2752 3578 4222 20.9% 10506 20,0%
MOS Micro Device 2727 1305 4495 27.9% 10327 18.1%
MOS Logic 3646 4521 5606 27.5% 14125 20.3%
Linear 3286 3595 3087 12.0%8 6106 8.9%
Total Discrets 2251 2523 2553 10.5% 4174 7.9%
Total Optoelectronic 922 1081 1285 18.4% 28573 14.9%

Source: Dataguest
' Qctober 1986
Ref. 1086
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Consumption and Factory Shipments

Table 4a

JAPANESE SEMICONDUCTOR CONSUMPTION
{Billions of Yen)

1977 1978 1979 1980 1981 1982

P tea PR .. P [Rp—

Total Semiconductor 463.5 5141 606.2 T68.1- 949.t 1012.3
Total ¢ 232.4 293.8 380.7 499.7T 617.3 T08.0
Bipclar bigital (Technology) 51.1 S4.4 66.6 78.3 9.8 123.5
TTL 19.4 20.8 28.5 33.6 41.5 53.3

ECL 15.3 16.4 25.6 30.2 37.3 45.6
Other Bipolar Digital 16.4 17.2 12.5 14.5 18.0 2h.6
Bipelar Digital (Function) 51.1 54.4 66.6 758.3 96.8 123.5
Bipolar Digital Memory 11.4 12.9 17.0 21.6
Bipolar Digital Logie 55.2 é5.4 9.6 101.9
MOS (Technology) 84.5 123.5 166.9 225.0 259.5 313.2
WMOS 30.1 w1 1071 1516 173.9  207.3
PMOS 45.8 35.9 23.9 19.5 16.9 14.1
CMOS 8.6 10.5 35.9 54.5 68.7 91.8
MOS (Function) 845 123.5 186.9 225.0 259.5 313.2
MOS Memory 56.1 98.0 108.5 132.4
MOS Nicro Device ' 46,6 61.1 89.3  110.6
MOS Logic 64.2 67.% 61.7 70.2
Linear 95.8 115.9 147.2 196.4 261.0 2.3
Total Discrete 213.1  198.6 194.7 223.8 273.3 240.5
Total Optoelectronic 18.0 21.7 0.8 44,6 58.5 63.8
Exchange Rate (Yen/USS$) 269.0  210.0 210.0 227.0 221.0 248.0

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

Table 4b

JAPANESE SEMICONDUCTOR CONSUMPTION

{Billions of Yen)

1983 1984 1945 1986 1987 1988
Total Semiconductor 1328.¢ 2096.5 2047.9 2007.3 2236.3 24088.0
Total IC 940.5 1589.2 1565.0 1547.0 1787.2 2190.6
gipolar Digital (Technology) 146.7 236.8 227.7 223.3 261.5 308.0
1118 8%.6 111.4 106.2 101.0 113.0 129.0
ECL s1.0 #3.2 85.0 88.9 109.3 133.6
other Bipolar Digital Jo0.1 42,2 38.5 33.4 39.2 43.4
gipotar Digital (Function) 146.7 236.8 227.7 223.3 261.5 306.0
Bipotar Digital Memory 13.9 31.3 9.9 26.8 30.4 335
Bipolar Digital Logic 132.8 205.5 197.8 194.5 231.1 272.5
Wos (Technology) 451.2 886,9 858.4 842.3 1049.0 1389.4
NMOS 303.4 S571.9 539.1 478,9 535.1 59%.3
PMOS 13.6 16.6 17.0 9.3 9.6 8.2
CMOS 135.2 298.4 302.3 354.1 503.3 765.4
MOS (Function) 451.2 B886,9 858.4 B42.3 1049.0 1369.4
MOS Memory 203.3  404,1 325.2 2TL.0 3313 468.7
MOS Micro Device 139.6 216.4 2211 262.7 295.8 3.4
MOS Logic 108.3 266.4 312.1 325.6 421.9 523.3
Linear 342.6 465.5 47B.9 4814 4TE.T  515.2
Total Discrete 297.8 395.7 372.7 338.1 323.6 352.9
Total Optoelectronic 89.7 111.6 110,2 122.2 125.5 144.5
Exchange Rate (Yen/USS) 235.0 237.0 238.0 166.0 155.0 155.0
Source: Datacquest
October 1986

Ref. 1086

SIS Industry-Technology ® 1986 Dataquest Inrcorporated October 23



Consumption and Factory Shipments

Table 4c¢

JAPANESE SEMICONDUCTOR CONSUMPTION
{Billions of Yen)

CAGR CAGR
1989 1990 1991 (86-91) 1996 (91-96)

amm. asem  mmt+ sessass vesas Smmm==-—-

Total Semiconductor 2710.0 3219.2 3877.8 11.2% 8127.6 16.0%
Tatal 1C 2218,2 2660.7 32356.4 12.9% 7081.8 17.0%

Bipalar Digital (Technology) 294.5 335.8 398.4 9.8% 716.9 12.5%

TTL . 120,10 128.5 1473 5.9% 215.0 7.9%
ECL 133.9 166.0 199.3 15.3% 444.5 17.4%
Other Bipolar Digitat -~ 40.5 41.3 51.8 5.1%  57.4 2.1%

Bipolar Digital (Function) 294.5 335.8 398.4 9.8% 716.9 12.5%

Bipolar Digital Memory 32.9 3.9 37.4 3.3% 48.8 5.5%
Bipclar Digital Logic 261.6 300.9 351.0 10.5% 668.1 13.1%
MOS (Technatogy) 14144 1767.7 2220.0 17.2% 5418.5 19.5%
NHOS 507.8 502.0 569.3 0.9% 88s.9 8.8%
PHOS 5.6 5.4 4.9 -18.7% 3.9 -4,5%
CMOS 901.0 1280.3 1645.8 32.6% 4547.7 22.5%

MOS (function) 1614.4 1767.7 2220.0 17.2% 5418.5 19.5%
MOS Memory 426.6  554.6 &54.4 12.4% 15628.4 20.0%
MOS Micro Device 422.7 512.3 &696.7 21.1% 1400.7 18.1%
MOS Logic 565.1 700.8 B48.9 18.6% 2189.4 20.3%
Linear 509.3 557.2 418.0 4.3% 946.4 8.9%
Total Discrete 348.9  3IN.0  442.2 2.9% 547.0 7.9%
Total Optoelectronic 142.9  167.5 199.2 10.4% 398.8 14.9%

Exchange Rate (Yen/USS) 155.0 155.0 155.0 155.0

Source: Dataquest
Cetober 1985
Ref. 1086

24 @ 1986 Dataquest Incorporated October SIS Industry-Technology



26

Consumption and Factory Shipments

Table 5a

WESTERN EUROPEAN SEMICORDUCTOR CONSUMPTION
{Millions of Dollars)

1977 1978 1979 1980 1981 1982

PR .- +ren IR E XY PEEYY P

Total Semiconductor 1385 2319 3018 3685 3041 3167
Total IC S04 1238 1747 2333 1892 1988
Bipolar Digital (Technology) 228 P 390 510 454 434
L
ECL
Other Bipolar Digital

Bipolar Digital (Function) 228 29 390 510 454 434

Bipolar Digital Memory 85 116 103 100
Bipolar Digital Logic 305 394 351 334
MOS (Technology) 352 535 a1 139 882 948
NMOS .
PMOS
CMOS
MOS (Function) 352 535 781 1139 ga2 P48
MOS Memory 367 543 426 469
MOS Micro Device 125 139 149 168
MOS Logic 289 407 307 N
Linear 324 412 576 684 556 606
Total Discrete 914 1004 1133 1192 995 101
Total Optosiectronic &3 o7 133 1861 154 168

Source: Dataquest
Octobar 1986
Ref. 1084
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Consumption and Factory Shipments

Table 5b

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

Total Semiconductor

Total IC

1983

3370

2323

Bipolar Digital (Technology) 483

7L
ECL

Other Bipolar Digital

Bipolar Digital (Fumction) 483
Bipolar Digital Memory 107
Bipolar_bigital Logic 7]

MOS (Technology) 1227
NMOS
PHOS
CMOS

MOS (Function) 1227
HOS Memory 581
MOS Micro Device 239
MOS Logic 407

Linear 513

Total Discrete 866
Total Optoslectronic 181

SIS Industry-Technology

® 1936 Dataquest Incorporated October

1984
4805
3534

T24

724
149
573

2092

2092

465
632

818

1985
4720

3556

157
552

1953

1953
730
485
718
89
954

210

1984
5417
4088

782

172
810

2280

822
578

1025
1681

268

Source;

1987 1988
6200 7898
4760 6323
908 1132
908 1132
179 209
729 923
a2 3899
2732 3899
69 1393
674 42
1089 1564
1120 1292
1144 1241
296 334
Pataquest
October 19856
Ref. 1086
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Consumption and Factory Shipments

Table S5c .

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTIOR
(Millions of Dollars} i

CAGR CAGR
1989 1990 1991 (86-91) 1996 (91-96)

ammm ases  ssms svarsés = msss stasmm=

Total Semiconductor 8274 9356 11968 15.8% 25035 15.9%
Total IC ) 6608 7545 908 18.6% 22207 17.5%

Bipotar Digitatl (Technology) 1090 1153 1410 12.1% 2748 14.3%
ML '
ECL
Other Bipolar Digital

Bipolar Digital (Function) 1090 1153 1410 12.1X% 2748 146.3%

Bipolar Digital Memory 204 213 245 7.7% 280 2.7%
Bipolar Digital Logic 886 940 1165 13.3% 2458 16.2%
MOS (Technology) 4194 5013 6852 23,.3% 16760 19.6%
NMOS
PMOS .
C£MOS
MOS (Function) 4194 5013 6852 23.3% 16760 19.6%
MOS Memory 1440 1715 2366 21.1% 4556 14.0%
MOS Micre Davice 1121 1377 2018 26.8% 5356 21.1%
MOS Logic 1633 1921 2468 22.8% 4948 23.0%
Linsar 1324 1379 1646 10.7% 2699 10.4%
Total Discrete 1329 1446 1621 9.2% 1935 3.6%
Total Optoelectronic 337 345 439 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)

1977 1978 1979 1980 1981 1982

aAsna amee - PR e e

Total Semiconductor 483 660 790 996 963 1042

Total IC 184 258 364 450 494 585
Bipolar Digital (Technology) 39 45 7 108 106 113
14 (8 ’
ECL

Other Bipolar Digital

Bipolar Digital (Function) 39 45 ¢ 108 106 113
Bipolar Digitsl Memory 2 3 3 4
Bipolar Digital Logic 7 105 103 109

MOS (Technology) I 88 110 100 143 171 248
NMOS
PMOS
CMOS

MOS (Function) a8 110 100 143 mn 248
MOS Memory 25 34 51 106
MOS Micro Device 17 27 43 63
MOS Logic 58 a2 7 79

Linear ST 103 185 199 217 224

Total Discrete 257 346 33 416 355 Z45
Total Optoelectronic 42 Sé 92 130 114 112

Source: Dataquest
Cetober 1986
Ref. 10346
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Consumption and Factory Shipments

Table 6b

REST OF WORLD SEMICONDUCTOR CONSUMPTIOR
(Millions of Dollars)

1983 1984 1985 1684 1987 1988

——— mmm- - reew — e

Total Semiconductor 1503 2298 1897 2919 4009 5425
Total IC 959 1474 1158 18846 2769 4008

Bipoter Digital (Technology) 162 244 13 212 280 359
TTL
ECL
Other Bipolar Digital

Bipolar Digital (Function) 162 246 13 212 280 359
Bipolar Digital Memory & 7 é 12 15 23
Bipolar bigital Logic 158 239 125 200 265 338

HOS (Technology) 450 825 827 1096 1716 2655
NMOS
PMOS
CMOS

MOS (Function) 450 825 627 1096 1716 2655
HOS Memory 194 33 136 222 3 925
MOS Micro Device 112 164 135 283 455 610
MOS Leogic 144 348 356 591 836 . 1120

Linear 347 403 97 578 i3 954

Total Discrete 419 &95 622 856 1037 1172
Total Optoelectronic 125 129 120 1467 203 245

Source: Dataquast
October 1986
rRef. 1086
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Consumption and Factory Shipménts

Table 6¢

REST OF WORLD SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

CAGR CAGR
1989 1990 1991 (86-91) 1996 (91-96)

Total Semiconductor 5205 s092 7359 25.4% 18115 19.7%
Total IC 3757 4571 5581 30.4% 15281 21.9%
_ Bipolar Digital (Technology) 35 403 482 24.2% 1219 20.4%
B o 1R

ECL
Other Bipolar Digital

Bipolar Digital (Function) 351 - 403 432 26.2% 1219 20.4%

Bipolar Digitai Memory 25 268 32 32.2% 52 10.2%
8ipolar Digital Logic 326 375 450 25.8% 1147 21.0%
MOS (Technolagy) 2446 3128 409 35.3% 11770 24.0%
HMOS
PHOS
CMOS
MOS (Function) 2446 3128 4019 36.3% 11770 24.0%
MOS Memory 766 963 1173 43.2% 3875 27.0%
MOS Micro Device 580 78 1044 40,6X 2822 22.0%
MOS Leogice 1100 1387 1802 31,08 5073 23.0%
Linear - 960 1040 1180 19.9% 2292 14.2%
Total Discrete 1194 123 1338 13.6% 2234 10.8%
Total Optoelectronic 254 250 340 19.0% 600 12.0%

Source: Dataquest
October 1986
Ref. 1085
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Consumption and Factory Shipments

Table 7a

WORLDWIDE AVERAGE SELLING PRICES
(Dollars)

1977 1978 1979 1980 1981 1982

aana amaw avam P T LR

Total Semiconductor 0.28 .29 0.30 0.32 0.3 0.33
Total 1C 1.02 1.1 0.97 1.07 1.02 1.1

Bipolar Digital (Technology) 0.46 0.63 0.57 0.70 0.70 0.62
TTL
ECL
Other Bipotar Digital

Bipolar Digital (Function) 0.56 0.63 0.57 0.70 0.70 0.62
Bipolar Digital Memory
Bipolar Digital Logic

MOS (Technology) 2.06 1.9 1,93 1.8 1.6 1.7
NMOS 4.46 4,46 3.66 3,08 3.06 2.9
PMOS . 3.0 1.92 1.80 1.7% 1.70 1.70
CHOS 0.76 0.54 0.78 0.7 0.74 0.78

MOS (Function) 2.06 1.4 1.93 1.81 1.66 1.7
MOS Memory 0.00 0.00 5.15 4.90 3.7 3.06
MOS Micro Device .00 0.00 3.96 3.4 3.40 3.34
MOS Logie 0.00 0.00 0.89 0.85 0.8  0.80

Linear 0.83 0.84 0.78 0.83 0.1 0.79

Total Discrete 0.14 0.13 .12 0.12 0.11 0.1
Total Optoelectronic 0.45 0.47  0.%1 0.44 0.39 0.38

Source: Datagquest
- October 1986
ref, 1085
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Consumption and Factory Shipments

Table 7b

WORLDWIDE AVERAGE SELLING PRICES
(Dollars)

SIS Industry-Technology © 1986 Dataquest Incorporated October s



Consumption and Factory Shipments

Table 7c

WORLDWIDE AVERAGE SELLING PRICES
(Dollars)

CAGR CAGR
1989 1990 1991 (86-91} 1996 (9196}

XY mwrs a4 e SEE===a 0 resS EESemmaa

Total Semiconductor 0.44 G.46 0.46 6.0% 0.62 6,0%

Total IC 1.41 1.50 1.59 8.4% 2.00 4.6%

Bipolar Digital (Technology) 0.86 (.90 0.1 5.1%  1.00 1.9%
TTL
ECL
Other Bipolar Digital

Bipolar Digital (Punction) 0.386 0.90 0.M 5.1%  1.00 1.9%
Bipolar Digital Memory
Bipolar Digital Logic

MOS (Technology) 2,16 2.30 2.36 7.1%  3.09 5.5%
NMOS 2.98  3.31  3.00 3.8 3.00 0.0%
PMOS 1.7 1.76 1.7 0.5% 1.84 0.6%
CMOS 1.8¢  2.06 2.23 15.8% 3.09 6.7%

MOS (Function) 2.16 230 2.3 7.1%  3.09 5.5%
NOS Memory 2.76 3.18 3.20 4,8% 3.5 -0.3%
NOS Micro Device 3.9 3.59 3.50 -1.9% 3.06 -2.8%
MOS Logic 1.42 1.5 1.60 11,5% 3.08  14.0%

Linear 0.93 0.93 0.9 4,38 1.00 1.2%

Totat Discrets 0.09 0.09 0.08 -2.4%  0.08 -1.2%
Total Optoelectronic ) 0.38  0.37 0.34 0.4% 0.35 1.2%

Source: Dataquest
October 1986
ref, 1086
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Consumption and Factory Shipments

Table 8a

ONSUMPTION
WORLDWIDE SEMICONDUCTOR C T
(Millions of Units)

1977 1978 1979 1980 1981 1982

Total Semiconductor 25053 30986 37421 43899 7180 44284
Total I¢ 3703 517 7242 goss 9808 10791

Bipolar Digiea| (Technology) 1506 2002 2937 3394 3339 z890
TTL
ECL
Other Bipolar Digital

Bipolar Digita( {Function) 1505 2002 2937 3391 3339 3890

Bipolar Digital Memory
Bipotar Digital Logie

NOS (Technotogy) 769 1221 1731 2603 2906 3306
NMNOS 147 305 597 1041 1642 1341
PMOS 204 299 278 287 265 221
CNOS 418 817 - gsa 1275 1598 1744

MOS (Function) 769 1221 1731 2603 25904 3306
MOS Memary 325 455 &55 as3
MOS Micro Davice 137 23¢9 319 395
MOS Logic 1269 1909 1933 2029

Linesr M2 N9 B a0 3ee, 3595

Total Discrete 20879 24917 29048 33288 35328 33314
Totat Optoelectronic 671 898 111 1557 2045 2159

Source: Dataquest
October 1935
Ref. 1085

5I§ Industry-Technology
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Consumption and Factory Shipments

Table 8h

WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Millions of Units)

1983 1984 1985 1986 1987 1988

Total Semiconductor 60344 79853 71308 77845 84733 103503
Total iC 14110 20455 17857 19835 22432 26375

Bipolar Digital (Techmology) 4612 7403 5351 5981 6552 7511
TTL
ECL
Other Bipolar Digitat

Bipolar Digital (Function) 4612 7403 5351 5981 6552 N
Bipolar Bigital Memory
Bipolar Digital Logic

MOS (Technology) 4565 6482 6234 6964 0348 10287

NMOS 17645 2605 2610 2498 271 28B4
PHOS 182 1561 a3 &6 &0 49
cHOS 2738 37 3540 4399 55648 7354
MOS (Function) 4685  64B2 6234 6964 8348 10287
MOS Memory 1150 1635 1586 1721 1927 2501
MOS Micro Device 562 739 715 850 1027 1314

MOS Logic 2923 4108 3933 4393 5395 647
Linesr 4833 6569 6272 689G  TS3Y  BSV7
Totat Digcrete 43443 55882 49952 53840 57558 71451
Total Optoelectronic 2791 3516 3449 4350 4643 5478

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

Table 8c

WORLDWIDE SEMICONDUCTOR CONSUMPTION
{Millions of Units)

CAGR CAGR
1989 1990 1991 (86-91) 1996 (91-96)

-y nm Ases 2 4mas sssamas 0 2484 Smemma=

Total Semiconductor 102688 112581 136923 13.9% 215850 9.5%
Total IC 25853 28298 33448 13.4% 58337 $1.8%

gipolar Digital (Technology) 7045 7430 85686 10.2% 14812 11.3%
L
ECL
Other Bipolar Digital

Bipolar Digital (Function) 7045 7430 8686 10.2% 14812 11.3%
Bipolar Digital Memory
Bipolar Digital Logic

Mas (Technology) 10554 11955 14756 18.8X 28028 13.7%
NMOS 2679 2467 2517 -0.7% 230 -38.0%
PMOS 41 38 34 -16.4% 30 -2.5%
CMOS 7834 9450 12205 28.1% 27768 17.9%

MOS (Function) 10554 11955 14796 18.8X 28028 13.7%
MOS Memory 27T 2942 3589 17.7% 8425 18.6%
MOS Micro Device 1615 2133 2916 32.5% 8192 22.9%
MOS Logic 6161 4880 3251 16.08 11411 &.7%

Linear . 8255 8913 10006 9.8X 15497 9.1%

Total Discrete 71521 78222 95TV 13.9% 143671 B.4%
Total Optoelectronic 5314 6061 7498 17.4% 13842 12.5%

Source: Dataquest
October 1786
Ref. 1084
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Consumption and Factory Shipments

Table 9a
WORLDWIDE SEMICONDUCTOE FACTORY SHIPMENTS
(Millions of Dollars)

1977 1978 1979 1980 1981
Total Semiconductor 4968 8953 11114 14118 14828
Total 1IC 37463 5230 7028 9546 10046

Bipolar Digital (Technology) 9% 1261 1674 2374 2337

TIL m 990 1365 1930 1823
ECt 95 138 170 300 376
Other Bipolar Digital 128 133 139 144 138

Bipolar Digitsl (Function) P94 1261 1674 2374 2337

Bipolar Digital Memory 324 572 558
Bipolar Digital Logic 1350 1802 1779
MOS (Technology) 1584 2332 3346 4715 4822
NHOS 65% 1361 2184 3207 3190
PHMOS 613 574 W7 503 451

fu_ 316 397 665 1005 1181

MOS (Function) 1584 2332 k% /4.3 4715 4822
MOS Memory 704 996 1676 2230 2075
MOS Micro Device 541 862 1085
MOS Logic 1129 1623 1662
Linear 1185 1637 2008 2457 2887
Total Discrete 2903 3301 3522 3883 3985
Total Optoelsctronic 302 422 564 &89 797

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

Table 9b

WORLDWIDE SEMICONDUCTOR FACTORY SHIFMENTS
{Millions of Dollars)

Total Semiconductor

Total IC

1982 1983 1984 1988 1986

15261 19665 29087 24823 30642

10894 14684 22753 18988 23508

gipolar Digital (Technology) 2412 2998 4812 3799 4487

T 1889 2423 4067 3058
ECL k| 445 607 607
Other Bipolar Digital 132 130 138 134

Bipolar Digital ¢(Function) 2612

2998 4812 3799 4487

Bipotar Digital Memory 511 593 719 603 685
Bipolsr Digital Logic 1901 2405 4093 3196 3801

MOS (Technology)
NMOS
PMOS
CMOS

MOS (Function)
MOS Memory
MOS Micro Device
MOS Logic
Linear

Total Discrete

Total Optoelectronic

SIS Industry-Technology

5642 8013 13074 10422 12890
g2 5496 3850

376 e 281 146 116
1364 2198 3883 3783 3543

5642 8013 13014 10422 12890
701 N 6261 4013 4353
1318 2013 3261 2751 3485
1623 2309 3492 3s58 5052
2840 3673 “927 4767 6132
3547 3949 5054 4670 5557

820 1032 1280 1165 1577

Source: Dataquest

Qctober 1986
Ref. 1085
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Consumption and Factory Shipments

Table 10
HISTORICAL NORTH AMERICAM 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.

44 ® 1986 Dataquest Incorporated October 8IS Industry-Technology



Consumption and Factory Shipments

Table 11
HISTORICAL JAPANESE SEMICONDUCTOR FACTORY SHIPMENTS

{Millions of Dollars)
1976 through 1985

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

§18 Industry-Technology © 1986 Dataguest Incorperated October 45



Consumption and Factory Shipments

Table 12
HISTORICAL JAPANESE SEMICONDUCTOR FACTORY SHIPMENRTS

(Millions of Yen)
1976 through 1985

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

486 ® 1986 Dataquest Incorporated October SIS Industry-Technology



Consumption and Factory Shipments

Table 13
HISTORICAL EUROPEAN SEMICONDUCTIOR FACTORY SHIPMENTS

(Millions of Dollars)
1976 through 1935

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

SIS Industry-Technology @ 1986 Dataquest Incorporated October 47



Consumption and Factory Shipments

Table 14
HISTORICAL REST OF WORLD 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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Consumption and Shipment Data

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

Consumption and Factory Shipments
Historical Consumption (Worldwide)
Consumption Porecast (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 Pofecast (Worldwide)
Historical Unit Consumption (Worldwide)

Unit Consumption Forecast (Worldwide)
Historical Factory Shipments (Worldwide)
Historical Factory Shipments (North American)
Historical Factory Shipments (Japanese)
Historical Factory Shipmen%s {(Japanese, Yen)
Historical Factory Shipments (Western European)

Historical Factory Shipments (Rest of World)

818 Products - Markets © 1986 Datagquest Incorporated June
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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 thne
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,

units, is as follows:

reqgion,

LIST OF TABLES--CONSUMPTION/FACTORY SHIPMENTS

years and

Table Region Covered Years Dnits
0 Japan,
Western Europe Exchange Rates 1970~-1935 Various
1 Worldwide Consumption 1976-1985 Dollars
2 Worldwide Consumption 1984-1991; 1996 Dollars
3 North America Consumption 1976-1985 Dollars
4 North America Consumption 1984=1991; 1996 Dollarcs
5 Japan Consumption 1976-1985 Dollars
6 Japan Ceonsumption 1984-1991; 1996 Dollars
7 Japan Consumption 1976-1985 Yen
8 Japan Consumption 1984-1991; 1996 Yen
9 Western Eurcope Consumption 1976-1985 Dollars
10 Western Europe Consumption 1984-1991; 1996 Dollars
11 Rest of World Consumption 1976-1985 Dollars
12 Rest of World Consumption 1984-1991; 1996 Dollars
13 Worldwide Average Selling Price 1976-1985 Dollars
14 Worldwide Average Selling Price 1984-1991; 1996 Dollars
i5 Worldwide Consumption 1976-1985 Units
16 Worldwide Consumption 1984-1991; 1996 Units
17 Worldwide Factory Shipments 1976-1985 Dollars
18 North America Factory Shipments 1976-1985 Dollars
19 Japan Factory Shipments 1976-~1985 Dollars
20 Japan Factory Shipments 1976-1985 Yen
21 Western Europe Factory Shipments 1976-1985 Dollars
22 Rest of World Factory Shipments 1976-1985 bollars
SIS Industry-Technology © 1586 Dataquest Incorporated May 1



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 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 consomption 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 dJdevices manufactured by semiconductor
companies are now included in the most appropriate product segment,
usually the linear segment.

2 & 1986 Dataquest Incorporated May SIS Industry-Technology



Consumption and Factory Shipments

Power Devices~=The 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; 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 cutput 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).

Regiongs—-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 Pederal Republic of Germany, France, Greece, Ttaly, Luxembouryg, the
Scandinavian countries (Denmark, Finland, Norway, Sweden), Spain, and the
Unjted Kingdom,

DATA SQURCES

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.8. 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 Pinance (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
gtatistics, marketing statistics from WSTS data, and DATAQUEST's
estimates of regional company sales are used to determine
factory shipments and consumption.

L 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.

SIS Industry~-Technology © 1986 Dataguest Incorporated May 32



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:

L] 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 Kkey objectives in preparing these estimates is to achieve
consistency among the varicus 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 c¢btained 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 c¢ompanies 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 gpace in a table indicates that a reasocnably
accurate estimate is unavailable, and a 2zero in a table represents an
estimate.

4 . © 1986 Dataguest Incorporated May SIS Industry-Technology



Consumption and Factory Shipments

VALUATION OF CONSUMPTION AND FACTORY SHIPMENTS

Regional consumption and factory shipments are all expressed in
U.S8. dollars, (Japanese consumption and shipments are, however, also
expressed in ven). 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 ©.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 reqguire 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, eguipment, 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 (ASP3s) for
semiconductor components, one must look at the price per function of a
circuit, the complexity of the circuit, and the product aix according to
this increasing complexity. It is true. that one characteristic of the

8IS Industry-Technology © 1986 Dataquest Incorporated May 5
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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 Jlocal 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 S, 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 regicnal
market‘gize 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. Aall 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 1is available to DATAQUEST clients upon
request.

& © 1986 Dataguest Incorporated May 8IS Industry-Technology
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Table 0

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

West United
France Germany Kingdom
Japan (Dollars {Dollars (Dollars
(Dollars per French per Deutsche per Pound
Year per Yen) FPranc) Mark) Sterling)
1970 $0.002795 30.1808 $0.2740 $2.3810
1971 $0,002913 $0.1815 %0.2874 $2.4390
1872 30.003311 30.1984 $0.3135 32,5000
1973 $0.003721 $0.2247 $0.3745% $2.4390
1974 $0.003427 30.2079 30.386) 32,3256
1975 $0.003368 $0.2331 $0.4065 $2.2222
1576 $0.003376 $0.2092 $0.3968 $1.8182
1977 $0.003761 $0.2037 $0.4310 $1.7544
1978 $0.004857 $0.2217 30.4975 $1.9231
1979 $0.004518 $0.2353 $0.5464 $2.1277
1980 $0.004449 30.2364 $0.5495 $2.3256
1981 $0.004519 $0.1842 $0.4425 $1.0408
1982 $0.004022 30.1522 $0.4115 $1.7544
1983 $0.004203 $0.1312 $0.3922 $1.4085
1984 $0.004219 $0.1144 $0.3509 $1.3333
1985 $0.004202 $0.1114 $0.3401 $1.2821

Source: The International Monetary Fund
DATAQUEST
May 1986

SIS Industry-Technology © 1986 Datagquest Incorporated May 7T
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Total Semiconduater.
Total IC

Biﬁll_ar Digital (Technology)

ECL
Other Bipolor Digital
Bipolar Digilol (Function)

Bipolar Digitol Memory
Bipolar Digital Logic

MX% (Technology)
NS
POS

o

M5 {Functlon)
M.',é Memory
MXS Micro Device
MD5 Logic

Linear
Totol Discreta
Tranzistor
Smail Signot Transistor
Power Tranaistor
Diode
Small Slgnal Diode
Power Dicds
2ener Dicde
Thyristor
Other Discrets
Total Optoelectronic
LED
LED Disploys

Optical Couplers
Other Optoelectroniey

2612
1351

836
2o

119
242
123

148

o

HISTCRICAL WORLDWIDE SEMICONDUCTOR OCNSUMPTION
(Millions of Dallars)

1977

3763
994
128
994

1584

613
e

1584

1185

1460

101

TABLE 1

1976 through 1985

1978
8953

2332
1361
574
%87

1637
331
1625

733

1184
I

151

197%
11114
7ezs

131

1969
14118
9546
2374
1930
300
144
2374
572
1882
4715
3207

503
10035

4715
223

882
1623

. N \

1981

218

1318

218

1983
19665
14684

2423
130

2495
8213
5496

39
2198
813

2013
2303

673

1946
938
1446

794
193

314
243
1832

152
272

L4
o
CACR
1985 (76-85)
24735 17.1%
16875 2.3
3784 17.8%
Jodl 18.1%
6a7 26.%
134 2.5%
3784 17.8%
505
3189
19324 26.6%
6390 37.&%
146 -15.4%
3788 8.
10324 26. 6%
4008
2751
3565
4767 19.2%
4676 8.7%
2280 6.0
1109 3.6%
1N a8.e8x
1621 6.8%
436 4
892 6.7%
243 8.3
445 7.a%
330 11.6%
1184 17.2%
249 18.8%
421 12.2%
173 22.e%
341 23.e%%
Source: DATAQUEST
May 1986
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TABLE 2
WORLOWIDE SEMICOMDUCTOR QONSUMPTION FORECA ST
(Ml ions of Dulloroz
1984 through 1991, plue 1998

CAGR CAGR
19990 1991 (1985-91) 1996 (19891-96)

1084 1088 1588 1087 1988 1989
Total Semiconductor 29087 24735 28821 30183 47M8 48357 55458 67908 18.3% 152562 17.6%
Total Integroted Clrecult 275 18878 21941 30408 38670 IVB48 48108 57284 20.3 135059 8.7
Biﬁu'l-ar Digltal (Tochnology) 4812 Yra4 4004 3109 6ot 5747 6453 523 12.1% 14203 13.8%
EcL
Other Blpolar Digltal
Blsolur Digltol {Function) 4812 hy,." | 40084 5109 oM 5147 6453 7523 12.1% 14203 15.6%
ipofar Ulgltal Memory 719 595 642 T44 a3 829 882 92 7.4% 1120 4.2
Bipolar Digliel Logle 4993 g a2 4385 5178 4927 5501 6611 12.9% 13083 14,.6%
WOS (Technology) 13014 18324 2182 - 1 24040 23020 20000 h.L ) 24.9% 00929 H.1%
anse 30 .7, | 5900 10253 at97 8093 8y 5.5 6494 A2
AOs 281 146 118 193 ar 72 67 81 3™ 55 —2.a%
s h A ] 3788 524 8103 13706 15357 20006 29798 41.0% 93380, 25.7%
%Fuml lon} 13014 18524 12182 18297 24046 23626 29066 34398 24.59% 99929 21.1%
Memory 6261 4000 4583 7348 18033 8935 11089 14055 23. % Lea2 18.7%
M0S Micro Device 3261 251 3385 5055 6734 6939 8965 11761 27.4% N2 21.%%
MOS Logle 3492 A565 4244 5804 7 TIs2 2012 12582 23.4% 35675 .2
L Inear 4927 4767 5875 7182 8813 8475 9789 1134 15.5% 20918 13 0%
Total Discrets 5054 4578 5401 8924 6625 8497 7009 7895 9.1% 2001 B 7
Translstor 2328 208 2819 903 3272 1339 3656 55 19.9% 6827 10.4%
Small Signol Tronsletor 120% 109 1313 1458 1574 1624 1785 217 1.2 3 19.3%
Power Transistor 1243 1"Hn 1308 1451 1698 1ms 1891 2138 19.6% 35\ 19.6%
Dioda 1792 1621 1909 2072 »2mn 2159 2308 2572 a.em 3528 6.5%
Smal) Signol Diode 537 406 545 857 626 572 622 689 6. 826 3%
Fower Dode 992 892 1089 t215 1313 1262 1367 1550 9.8% 22506 7.7
Zener Dlode 263 24 275 299 33 35 N9 333 5.4% 452 6.
Thyristor 438 445 57 5% 606 336 519 542 Ix 645 3. 5%
Other Diwerets 296 A\ 356 404 469 463 526 826 1".» 1ee 9.8%
Totat Optoelectronie - 1200 184 1479 1741 2051 212 2341 2749 15.1% 5511 14.9%
LED Lowpe 7 249 309 348 32 350 433 509 12.7% 968 14.2%
LED.Dlaploys 433 421 505 582 876 642 737 B46 12.7% 1507 12.2%
Optical Couplers 189 173 218 256 305 J23 379 451 17.% 942 15.9%
Othar Optoelsctronics 381 34 441 557 ern €87 792 943 18.5% 2004 17.1%
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TABLE 3

HISTCRICAL NORTH AMERICAN SEMICONDUCTOR CONSUMPTICN
(Milliona of Dollorl)

1976 through 1965

1976 1977 1978 1979 1980 1981 1582 1983 1984 1985 (75%’)‘
Tota! Semiconductor 2423 2876 356 4538 603 6629 6970 9141 13130 9607 16.5%
Yotal € 1490 18%1 2335 3179 4562 4867 5466 7400 10940 7710 20.0%

Blﬁll-or Digltal {Technology) 470 537 666 91 1411 133 1367 1729 2843 2006 17.5%

ECL
Other Blpolar Digital .
1339 1367 1729 2843

Bipolar Digltal (Function} 479 55 666 ] 1441 2006 17. 9%
Eopolur Igital Mamory 185 396 375 320 423 431 M5
Bipolor Digltal Logic 716 1015 964 1047 1306 2412 1691
NS g Tachnology) 649 a%w 1099 1703 2442 2505 3183 4416 6355 4247 23.4%
ADS
oS
l(?‘éﬁmctim) 640 ale 1099 1793 2442 2595 a3 4416 6355 4247 23.4%
Memory 1028 1230 1197 1592 2051 3248 1774
M Micro Device 185 377 489 &4 1060 1719 1195
MX% Logic 469 835 999 950 1297 1388 1278
Linear 300 444 570 575 708 833 916 1255 1742 1457 16.1%
Total Discrate 789 940 1005 1161 1289 13%8 12 1397 1727 1528 7.6%
Tranalstor 400 496 515 545 572 611 630 732 672 5.9%
Svall Signel Troneistor 208 28 21 254 264 Y] 304 296 47 294 I
Power Troneistor 192 258 264 291 Je8 349 334 3B 7.8%
Diode 265 295 e M7 483 404 434 555 721 592 9.3
Smal) Signal Diode 65 64 55 92 92 7 123 146 123 7.%%
Power Diode 153 174 19 264 306 208 245 319 429 333 9.
Zener Diode 47 57 &4 77 ] 194 112 113 148 134 12.%
Thyrletor a3 15 130 139 159 154 129 136 204 188 9.4%
Other Discrete o “ 50 5 ™ 47 76 20 78 7.4%
Total Optosisctronic 144 125 166 198 x2 264 283 344 472 359 1.0%
LED Lamps 15 24 2 20 42 3 57 88 61 16.9%
LED Displays 90 62 81 % 63 Fi 74 100 154 127 3.9
Oftical Couplers 17 19 24 42 48 0 7 76 94 17.6%
Other Optostlectronics = 20 2 i o 99 (AR 136 111 19.7%

Source: DATAQUEST
May 1506
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1954
Total Semiconductor 13139
Total Integroted Circuit 10940

Biﬁiur Digital {Technology) 2843

ECL
Other Bipoelar Digital

Bipolor- Digital (Function) 2843
Bipolar Digital Mamory 431
Bipolar Digital Logic 2412

MOS (Technology) 6355
NS
RS
o5

I.Dhslél-'unclion) 6355

Memory 3248

M35 Micro Device 1719
MIS Logic 1388
Linear 1742
Totol Discreta 1727

Tronszistor 732
Small Signoi Transistor 347
Power Tronafstor 385

Diode 7N
Small Signal Diode 146
Powar O ode 409
Zenar Diode 146

Thyriator 204

Other Discrete 99

Tota! Optoelectronic 472

LED Lanps 88

LED Displays 154

Optical Couplers 94

Cther Optoelectronics 136

. N

TABLE 4

NORTH AMERICAN SEMICONDUCTOR CONSLWPTION FORECAST

1585

e

315
1691

4247

4247

Milllons of Dollars)
through 1931, plus 1996

1

1986
10667
8509

2062
2062

346
1716

1876
157
1601

147

1987
14330
177

2534

2132
8

7318

2199
2152

213

1988
17799
14851

2042

2942
2494

5

1989
16575
13773

2733

2733

™
190
128

3
114

133

1990
19689
16506

33

481

10727

10727
4266

216
2749
2313
1119

514

851
183

CAGR
1991 (1985-91) 1996
23977 16.9% S2773
20285 17.8% 46313
395 9.7 6229
3495 9.7% 6229
489 7.6% 613
3006 190.1% - 5616
13409 2.9% 32738
13409 H.1m 32738
5333 20.1% 11309
4956 22.6% 10549
4020 21.€% 10580
3 15.1% 7346
2667 9.7% 4206
1309 11.8% 2269
623 13.3% 1032
686 10.47 1237
954 8.3 1342
222 10.0% 274
558 9.a% 828
174 4.4% 240
186 0.8% n
218 18.7% 394
1925 18.6% 2254
175 9.2 382
287 14.6% 586
196 18.7% 435
367 22.1% a5
Source:

CAGR
(1991-96)

17.1%
18.9%

DATACUEST
May 1986
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1976
Total Semiconductor 1632
Total IC 787
Giﬁ{nr Digitol (Technology) 174
ECL
Other Bipolar Diglto)
Bipotar Digital (Funetlon) 174
Bipalar gigitus Memary
Bipolor Digital Logle
M5 (Techmology) 6
N5
P0G
oS
M:aél-‘unction) 306
Hemory
MXS Micro Daview
MX Logic
Linear a7
Total Discrete 8o
T i1 Sianal Tronslato 35
ignal Tronslstor
Power Tranalstor 154
Diode 231
Small Signal Diode 81
Power Diode 148
Zenar Dicde 22
Thyristor 52
Othar Discrets
Toto) Optostectronic
LED Lowps
Soticor Comml
ico ars
Other Optoelectronics

wrPak 3

1977
1723

190

190

Go¥.d & 4 NEyY FHE R

TABLE S

1976 through 1985

1978
2048
1399

250

&

¢ o wNe¥ B88 £ B %

€3538
[--R N L]

HISTORICAL JAPANESE SEMICCROUCTCR CONSLWMPTICH
(Miilions of Dollars)

1979 1980 1981 1982
2768 3383 4295 4082
1738 2201 2793 2B55
Ja4 345 438 498
304 M5 438 498
52 57 77 87
252 288 361 a1
762 a9 1174 1263
762 991 1174 1263
56 423 491 534
213 269 404 446
293 289 Fip) 283
672 865 1181 18594
889 986 123 97e
448 488 856 503
268 250 391 252
172 158 265 251
322 367 455 361
86 119 177 150
204 217 234 160
32 48 44 3
72 74 62 48
55 57 64 58
14 196 265 257
21 32 58 rd
63 89 M 99
13 17 19 22
44 58 7 65

1983
5651

624

624

1928

1928

147

132

I742

3742

913
1124

47
173

43
152

1985
Boes

953
125
828
3595

I59%
1353

936
1306

2019
1566
766
320
437
556
219
287
50
106
138
466
101
17

42
152

Source:

o)
2.3
26.6%
20.6%

&
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Total Semiconductor
Tota! Integrated Circult

Bipolar Digital (Technology)
pelor Dig ( ogy)

ECL
Other Bipolar Digltal

Blpolclr Digital (Functfen)
Bipolor Digital Memo
Bipelor Digitet Loglc

M)S (Technology)
NMOS

POS
oS

M3S (Function)
MOS Memory
MOS Micro Devioe
M5 Logic

Linear
Total Discrete
Tranaiator

Small Signal Transistor
Power Transistor

Diode
Snall Signal Dicode
Power Diode

Zener Diode
Thyristor
Other Discrete

Total Optoelectronic
LED
LED Disploys
Optical Couplers
Other Dptoelactronics

132

Jrd2

3742

913
1124

471
173
152

JAPANESE SEMIOONDUC
98il.llllu::r'as of Dol lare)

1985
8599

2219

TABLE @
O CONSUMPTICN FORECAST
through 1991, plus 1988

1986 1587 1988 1989
11634 14425 17840 (7825
Bi96 11870 15010 15026
1164 62 1702 1638

1164 1462 172 1638
1025 1302 1536 1475
4608 &3 9100 o228

7S 2622 3697 27

1652 2295 2846 3218

2732 J557 4208 4159

1951 1911 2083 2060

948 946 1247 1278
444

436 421 458
512 525 603 620
73 700 741 767
254 240 257 236
412 400 415 403

65 62 59 68
132 126 1 125

140 136 154 150

126 132 148 130
213 232 262 255
52 57 67 79
196 225 272 275

190
21699
18557

1BES

1865
1696
11928

11928

gl

CADR,

1991 (1985-81) 1996
26805 20.9% 61699
23238 23.4% 56138

213 15.1% 4361

2213 15.1% 4361

178 6.1% 223

2635 16.2% 4138
15642 27.8% 42944
15642 27.8% 42544

5366 25.87  1)956

4967 32.1% 13442

5309 26.3% 15548

5383 17.9% Ba33

2607 8.9% 315

1379 19.3% 2306

19.1% 1003

794 10.5% 1383
899 8.3 1138
I04 5.6% 363
526 10.6% €89
63 5.5% 85
125 2.8% 124
204 6.7% 347
960 12.8% 1645
174 9.5% 262
24 11.1% 481
183 16.1% 168
B2 15.6% 754

Source:

CAGR
{1991-96)

18.1%
19.3%

—
[ 3

& ronus

-
—

'Y

}sedai0 g uonduwnsuo)




TABLE 7

HISTORICAL JAPANESE SEMICONDUCTOR QOHSUMPTION

Billlona of Yen
5976 through 19&%

14

1985 (76-85)

1328.@ 2056.5 2046.5

Historical Consumption

17.4%
23.6%
17.9%
17.9%

Q’ -] Olm"
s38 g
@mwn

1584

B

1589.2
236.8

0, o~ o0

2 §¢ $og
Lt BT =) @om
§|g 8 1 A8s
1 D NSO
Elg =g geR
- " now
glﬁ g E RYg
Blo n @ o+
,|§ g &8 8-8

1978
514.1
293.8

5.4

54.4

1977
463.5
232.4

51

5

1976
.2
1.5

483

233.9
5
51.5

ital Memory

ital (Function)
Bipotar Dlgital Logic

lar Di
polar

Other Bipolar Digital
&i

ECL
Big?

Biﬁ{or Digital (Technotogy)

Total IC

Total Samiconductor
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5.8%
12.4%

15.3 13.2 15.8 18.8 13.7 11.9 1.8 16.4 25.2

15.4

Thyristor

32.8

10.9 12.0 12.9 14.1 14.4 15.3 2.3

12.1

1.5

Other Diacrete

BREBYN

‘‘‘‘‘

.....

.....

.....

Couplers

Cther Optoatectronics
Exchangs Rale (YenAS$)

piays

LED Lanps

LED Dis

Total Optostectronic
Cptical

269.0 218.9 213.9 227.0 221.@ 248.0 235.6 237.6 233.0
Source:

296.9
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TABLE 8

JAPANESE SEMICONDUCTOR CONSLMPTION FORECAST
gBIIIions of Yen)
1984 through 1991, plys 1996

CAGR CAGR
1684 1885 1988 1987 1983 1989 1950 1991 (1965-91) 19958 {1991-96)
Total Semlconductor 2096.5 2046.5 2239.9 29285 3621.4 3618.6 4405.2 S441.4 17.7% 12525.@ 18.1%
Total Integrated Circuit 1589.2 1563.9 1724.7  2499.7 J047.0 J050.3 I767.2 4M7.2 20.2% 11396.0 19.3%
aiﬁll_ur Digital (Technology) 236.8 226.9 23.3 2068 455 3325 JB.6  449.2 12.1% 8385.3 14.5%
ECL )
Cther Bipolar Digital
Bipelar Digltal (Function) 2.8 .228.9 236.3 296.8 3455 3325 386 449.2 12.1% 8853 14,.5%
Bipolar Digital Memory 31.3 29.8 28.2 32.5 3.7 3.1 34.3 36.1 3.2% 453 4.6%
Bipolar Digital Logic 205.5 187.1 208.1 264.3 3118 299.4 343 At31 13.1% 840.0 15.3%
MOS (Technology) 836.9  B55.6 933.8 1382.7 1847.3 1873.3 2421.53 I75.3 24.4% BNM7.6 22.4%
POS '
oS
M5 (Function) 886.9  895.6 §33.8 1382.7 1847.3 1873.3 2421.5 MNN5.3 24.4% BN7.6 22.4%
MY Memory 94,1 322.0 348.1 532,33 7150, 675.4 851.0 1089.) 22.5% 2833.1 21.1%
MOS Micro Device 216.4 2228 2583 345 5199 545.1 741.4  1008.3 208.6% 2728.7 22.0%
MOS Legic 266.4 319.8 3354 4659 577.7 6528 829.1 1877.7 23,4 3155.8 24,07,
Linear 465.5  480.5 554.6 7302 B54.2 BM4.5 967.1  1892.7 14.7% 17931 19.4%
Total Discrete 395.7 372.6 396.9 388.6 422.8 418.3 468.4 529.3 6.0 7948 8.5%
Yraonsistor 215.2 182.3 192.4 192.4 2125 2189 2465  280.0 7.4% 46B.1 19.8%
Small Signal Transistor 96.0 78.3 88.5 85.5 90.1 93.0 195.6 118.8 7.2% 203.6 11.4%
Power Tronsister 119.2 194.8 183.9 106.6 122.4 125.9 140.9 161.2 7.6% 2645 19.4%
Diode ) ] 142.8 132.3 148.4 142.1 150.4 143.5 161.4 182.5 550 231.1 4.8%
Smoll Signal Diode 57.4 52.1 51.56 48.7 52.2 47.9 55.6 61.7 2.9% 73.7 3.
Power Diode 73.5 68.3 a3.6 81.2 84.2 81.8 92.4 106.8 7.7% 139.9 5.9%
Zenar Diode 1n.g 1.9 13.2 12.2 14.0 13.8 13.4 14.0 2.7% 17.5 4.8%
Thyristor 16.4 25.2 28.8 26.2 28.6 25.4 2.8 5.4 8.1% 252 -0.2%
Cther Discrete 21.3 32.8 28.4 27.6 .3 3.5 3.5 41.4 4.0% TB.4 n.2a
Totol Optoslectronic 111.6 119.9 119.2 130.8 151.6 150.8 169.6 1949 9.9% 334.2 11.4%
ED Lamps 24 .4 24.0 25.6 26.8 29.6 26.4 .3 35.3 6.6n 53.2 B.5%
LED Displays 41.9 49.7 43.2 46.7 53.2 5.8 571.7 65,2 8.2 93.6 7.5%
Optical Couplers 19.2 18.¢ 19.8 11.6 13.6 16.9 18.5 20.9 13.1% 43 10.4%
Other Optoelectronica 36.9 36.2 3.8 45.7 55.2 55.8 62.1 73.5 12.5% 1531 15.8%
Exchange Rote (Yen/US$) 237.¢ 2.0 203.¢ 20308 2030 2030 2030 203.0 2e3.0

Source: DATAQUEST
May 1986
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Historical Consumption
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Total Semiconductor
Total Integrated Circuit
Bipolor Digital {Technol
Bl ogy)

ECL
Other Bipolar Digital

Bipolar Digital sFunr.tion)
Bipolar Digitol Memory
Bipolar Digital Lagic

MX (Technology)

RS
o5

L(B“éFmion}

y .
MOS Micro Device:
MOS Logic

Linear
Total Discrete

Transistor
Smail Signol Transistor
Power Tranaistor

Dié.dl: s i
1 Si I Diode
Power Di&:

Zener Diode

Thyristor
Other Discrete

Total Optoelectronic
LED Lanps

LFD} Displays

Opticol Couplers

Other Optoelactronics

1984

724

724
149
575

43

88

WESTERN EUROPEAN SEMICONDUCTCR
Mi|lions of Dollare)

1885

694

694
149

1855

TABLE 1@

CONSLMPTION FORECAST

1 through 1991, plus 1996

1986
4923
3679

695

1587
6391
Socd

886

173
713

1988
7947
6460
1100

1180
209
831

N3

84

2 a8 a%

LIBK

1989
8274
776
118

1118

1990
9829

1262

1262
1040

NE&

CAGR

1991 {1985-91) 1996
11968 17.1% 25414
10264 0.0 23009
1460 13.2% 2868
1460 13.2% 2858
233 7.7 266
1227 14.5% 2602
7008 25.1% 17344
7038 25.1%2 734
2451 2. 4726
2198 28.68% 5697
2457 25.6% 6918
1706 "n.4% 2000
1265 4. 7% 1512
606 5.0% 8385
24 2.2% 208
362 7.3 477
460 4.5% 565
126 0. 121
30 8.7% 82
44 5.5% 52
140 5.2% 200
59 2.1% 72
439 11.5% 893
a 7.e% 169
107 5.9 189
11 14.6% 241
148 18.7% 323

Source:

(199?—?6!)
16.3%
17.5%
14.5%

S od
ANRY 3
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- o
oA
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TABLE 11

HISTORICAL REST OF WORLD SEMICONDUCTOR OONSUMPTICH
(Millions of Dollars)
1976 through 1985

1976 1977 1978 1979 1980 1981 1982 1983
Total Semiconductor 333 483 652 790 906 963 1042 1503
Total IC 134 184 258 364 4508 494 585 959
Bi%{ur Digital (Technology) 35 J9 45 79 108 106 13 162
ECL
Gther Bipelor Digital
Pipolor Digitat {Function) 35 k) 45 79 108 106 13 162
E?polur igital Memory 2 3 3 4 4
Bipolar Digital Legic 77 1es 183 109 158
MY (Technology) 67 88 110 100 143 m 248 450
NS
PG
oS
%Fuﬂctlon) 67 83 1@ 100 143 17 248 450
Menory 25 34 51 166 194
M5 Micre Davics 17 27 43 63 112
MS Logie ' 58 a2 77 79 144
Linear 32 57 163 185 199 17 224 347
‘Total Discrets m 257 354 416 355 M5 419
Tronsiator a2 119 164 200 270 219 269 232
Small Signol Tronsistor 44 53 7 a3 109 "3 150 168
Power Tronsistor 48 66 87 117 161 o7 59 66
Diode 62 95 124 78 88 54 .63 86
Small Signal Diode 18 7 37 47 51 28 12 16
Powar Dioda 32 54 66 26 32 57 38 55
Zenar Diode 12 14 21 5 5 9 13 15
Thyristor B 23 36 38 35 37 b1, 37
Other Discrete 9 0 2 20 23 14 40 62
Totol Optoelectronic 28 42 56 92 130 114 12 125
LED Lamps 7 15 18 28 43 39 33 36
LED Displays 12 15 18 42 58 44 48 53
Optical Couplars 3 3 8 6 8 6 8 19
Other Optoelectronjos: 6 9 12 16 21 23 23 29

AboTouynay-Ligsnpul gIs

1984

1474
246

129

56
12
3

CAGR
1985 (76-85)
1897 21.3%
1158 27,
13 15.8%
13 15.8%
]
125
627 28.2%
627 8.2
136
135
356
397 32.3%
622 15.4%
391 17.4%
272 22.4%
119 10.6%
119 7.5%
16 -1.3%
76 18.1%
27 9.4%
59 22.6%
62 23.9%
128 17.6%
33 18.8%
47 16.4%
12 16.7%
28 18.7%

Source: DATAQUEST
May 1986
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61

Total Semlconductor
Total Integrated Cireuit
Bipolar Digital (Technel
pel g ogy)

ECL
Other Bipolar Digital

Bipolar Dtgltul {Function)
Bipolar Digital Memory
Bipolar Digital Logic

M5 (Technology)

PG
oS

M) (Function)
Memory .
MOS Micro Devics.
W5 Logic

Linear
“Total Discrete

Transiztor
Small Signol Transistor
Power Tranaistor

Diode
Small Signal Diode
Power Diode
Zener Diode

Thyristor
Othar Discrete

Toto! Optoelectronié:
LED Lamps
LED Disploys
Optico! Couplers
Other Optoelectronfes

1684
2298
1474

246

246

REST OF WORLD SEMICONDUCTOR CONSLAPTY
illiona of Dollars)

1985
1897

1155
13

13t
125

m{u

1985
2197
1257

163

163
156

TABLE 12

through 1991, plus 1998

1987
3017
1843

227

218
1873

1073

suzsd

1588

3769

2349
287

267
257
1425

1425

e sFug B¥

&

ON FORECAST

1998

4281

:

RTB

CAGR
1991 {1985-91) 1996
5158 18.1X 12676
M 20.2% 9590
355 18.1% 745
355 18.1% 745
12 12.2% 18
343 18.3% 727
2249 23. 7% 6906
2249 23. 7% 6906
905 37.1% JeH
548 26.%% 1484
796 14.4% 2330
873 14.e% 1939
1356 13.9% 2368
861 4. 1% 1567
565 13.90% 1056
296 16.4% 517
259 13.8% 493
37 15.¢% 68
176 15.a% RLY)
46 L= - 4 74
a1 18.5% 120
145 15.2% 188
325 18.1% 718
79 15.7% 175
1M 18.6% 200
41 2. 7% 97
74 17.6% 166
Source:

CAGR
(1991-96)

19.7%
2.5%
16.e%
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1985 (76-85)

1980 1981 1982 1983

1979

(Doilars)
1976 through 1985

TABLE 13
HISTORICAL WORLIWIDE AVERAGE SELLING PRICES

1977 1978

1978

Historical Average Selling Price
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Average Selling Price Forecast
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TABLE 15
HISTORICAL WORLDWIDE SEMICONDUCTER: CONSLMPTION

{Millionas of Unita)
1976 through 1585

1976 1677 1978 1979 1580 1981 1982
Total Semiconductor 20823 25853 30986 M 43000 47160 | 46264
Total IC 3033 3103 51711 7242 8955 9809 10781

Biﬁll-or Digital (Technotogy) 1418 1506 2002 2937 3391 1% 3890

ECL
Other Bipolar Digital
Bigolar Digitol (Function) 1418 1%06 2002 2037 3381 338 3890
pelor

igital Memory

Bipolar Digital Logic
MG (Tachnology) 518 765 1221 1731 2603 2906 3306
0 147 305 597 1041 1042 1341
POS 157 204 299 276 287 265 )
oS 281 418 6]7 858 1275 1508 1744
%Funct ion) 518 769 1221 1731 2603 2006 3le6
Memory 325 455 655 a83
WS Micro Device 137 239 g 365
M5 Logic 1269 159 1933 2029
Lirear 1156 1428 15949 2574 2960 3564 3595
Total Discrete 17308 20679 24017 20068 3288 35326 33314
Tronslstor 6948 7512 9113 10068 11758 13826 13464
Small Signal Transistor 6192 6667 8109 g9ie 10422 12178 11913
Powsr Trons|ator 748 845 1004 1150 1328 1648 18552
Diode 9958 12643 15189 18040 20380 20439 18683
Small Signal Diode 5620 75 9250 10925 11959 1138 9825
Power Diode A543 4821 5100 5733 7145 77e 7389
Zanar Dlode 793 847 839 1382 1264 131 1469
Thyristor 272 226 373 41@ 403 327 332
Other Dincrete 140 197 243 558 768 742 a5
Total Optoalectronle 422 671 898 mmn 1557 2045 2159
LED Lampa 661 1046 150¢ 1558
LED Dlwplays 167 185 190 220
Oflicul Coupltra " 101 120 158 184
Other Optoelsctronlgir 182 206 196 186

1983

14119
4612

4612

1745
2738

1150
2523

16314
1914
25731

1608
341
1057

1684

7483

7403

3516
2518

3»?

CAGR
1985 (76-85)
71565  14.7%
17734 21.4%
5330  15.8%
533  15.8%
6132 31.8%
2508 46.6%

8 —6.8%
3540 32.5%
6132  31.6%
1584

715
3833

6272 20.7%
50318 12.6%
21486 13.4%
18483 12.9%
03 16.7%
26518 11.5%
16200 12.5%
8109 9.6%
2209 12.1%
664  10.4%
1650 31.6%
B3 26.5%
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320 R
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Trenaistor
Small Signal Tranaistor
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Milliona of Units)

1985
71565
17734

TABLE 16

1984 through 1891, plus 1996

ICH FORECAST

1986 19687 1988 1989 1990
96888 113336 135286 131909 148067
20483 26112 Jac42 28827 M54

5752 6812 7514 7095 7502

5752 6612 7514 7095 7552

6849 9325 11389 11432 13671

2624 3155 3640 3266 3435

66 60 49 41 38

4159 6109 7700 8125 10198

6849 9325 11389 11432 13671

1691 2543 3390 3203 577

a7 1254 1615 1875 2660

4287 5528 6385 6354 7433

7882 9975 11639 1130e 13052
THH 82347 98679 96361 104945
20609 32978 2 44067 45384 40687
26260 29160 2935 40600 44125

3349 3818 4717 4764 5562
41850 46438 51180 47625 51378
27256 28350  Mlee 20600 | 3t1ee
12100 15188 18413 15775 17888

2500 2900 3398 3250 3190

748 804 904 800 786

1926 2126 2608 2572 Jog4

4274 4878 G064 5721 6808

3390 3460 4356 4000 481

32 448 524 458 576
352 413 500 538 621
441 557 685 694 800

1991 (IQBS;C’g;\') 1996 (lQQ?fgg)
183&3 17 4 299; 10.2%
42158 14.6% 75677 13.5%
8748 B.&% 14931 11.3%

8748 B.8% 14951 1.3

18526 16.@% 34902 16.1%
3189 4.1% 2672 2.5

13303 24.7% 32200 19.3%
16526 18.4% 34902 16.1%
4392

14525 15.5% 25825 11.6%
134877 17.9% 206369 8.9%
73522 2.8% 121167 10.9%
67233 24,97 109767 10.3%
6288 13.1% 11400 12.e%
56852 13.8% 77552 6.4%
34450 13.4% 41300 3. 7%
19375 15.6% 32143 10.7%
227 54 4109 8.3%
821 J.6% 977 3.5%
3682 14.3% 66723 12.6%
8728 16.4% 17278 14.6%
65363 16.9% 12350 14. 2%
661 11.7% 1215 13.0%
752 15. 3% 1597 16. 3%
953 17.8% 2118 17.3%

Source:. DATACLUEST
May 1986
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TABLE 17
HISTORICAL WORLDWIOE SEMIODNDUCTOR FACTORY SHIFMENTS

1976 through 1985

(Mi lliona of Dollars)
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Historical Factory Shipments

TABLE 18

(Ml 1 1ions of Dollara)
1878 through 1985

RISTORICAL NORTH AMER ICAN SEMIOONDUCTOR FACTORY SHIPMENTS
FACTORY ‘SHIFMENIS WERE WO AWATLABLE AT TIME OF FUBLICATION. WIS SECTRON WILL BE SUFPLIEDAT A LATER DATE.
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Historical Factory Shipments
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TABLE 20
HISTORICAL JAPANESE SEMICONDUCTCR FACTORY SHIFMENTS

Billions of Ye

@i

1976 through 1
FACRRY SHIPUENTS WERE NOT AAAITLABLE AT TINE OF-PUBLICATION. THIS SECTION WILL BE SUPPLIED AT A LATER DATE.
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HISTORICAL ELURCPEAN SEMICONDLICTCR FACTORY SHIFMENTS
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{Millions of Dollars)
1976 through 1985
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TABLE 22
RISTORICAL REST OF WORLD SBMICONDUCTOR FACTORY SHIPMENTS

{Millions of Dollars)
1976 through 1985
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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.

la
1b
1c
2a

2b
o
3a
ib
ic
4a
4bh
4c
Sa
5b
Sc
ga
6b
6¢c
Ta
7o
7e
ga
8b
8¢

Japan and Western Europe Exchange

Rates
Worldwide

LIST OF TABLES

Region Coveregd

Consumption

Worldwide Consumption

Worldwide
North Ame
Horth Ame
North Ame
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese
Western E
Western E
Western E

Consumption

rican Consumption
rican Coasumption
rican Consumption
Consumption
Consumption
Consumption
Consumption
Consumption
Consumption
uropean Consumptiocn
uropean Consumption
uropean Consumption

Rest of World Consumption
Rest of World Comsumption
Rest of World Consumption

Worldwide
Worldwide
Worldwide
Worldwide
Worldwide
Worldwidae
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Average Selling Prices
Average Selling Prices
Average Selling Prices
Consumption
Consumption
Consumption

Years

1970-198%6
1978-1983
1984-1989
1990-1992;
1978-1983
1984-1389
1990-1992;
1978-1983
1984-1989
1990-1992;
1978-1983
1984-1989
1990-1992;
1978-1983
1984-1989
1990-1992;
1978-1983
1984-1989
1960-1992;
1978-1983
1984-198¢9
1990-1992;
1978-1983
1984-1989
1980-1992;

1997

1997

1997

1997

1997

1997

1997

1997
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Units

Various
Dollars
Dollars
Dollars
Dollars
Dollars
Dollars
Dollars
Dollars
Dollars
Yen
Yan
Yen
Dollars
Dollars
bollars
Dollars
Dollars
Dollars
Deollars
Dollars
Dollars
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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. [t 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 l-watt power-handling capability. Power diodes are rated at 1amp 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).

2 " @ 1987 Dataquest Incorporated December SIS Executive Issues



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.

L] 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 datz 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

SIS Executive Issues @ 1987 Dataquest Incorporated December 3



Semiconductor Consumption

L 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 cobtained 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 yven). 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.

4 ® 1987 Dataquest Incorporated December 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 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.

SIS Executive Issues ® 1987 Dataquest Incorporated December L]



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 3¢)
and in yen (Tables 4a, 4b, and 4¢). 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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Semiconductor Consumption

Table 0
Foreign Exchange Rates
{in U.S. Dollars)
West
Germany
France {US$ per
(US$ per Deutsche
Franc) Mark)
$0.18048 $0.274¢
$0.1815 $0.2874
$0.1984 $0.3135
50,2247 $0.3745
£0.2079 $0.3881
$0.2331 $0.4065
$0.2092 $0.3968
$0.2037 $0.4310
$0.2217 $0.4975
$0.2353 $0.5464
$0.2364 $£0.5495
$0.1842 $0.4425
$0.1522 $0.4115
$0.1312 $0.3922
$0.1144 $0.3509
$£0.1144 $0.3401
$0.1443 $0.4608
$0.1608 $0.5376
Source:

United
Kingdom
{US$ per

Pounrd

Sterling)

$2.3810
$2.4390
$2.5000
$2.4390
$2.3256
$2.2222
$l.8182
$1.7544
$1.9231
£2.1277
$2.3256
$1.0408
$1.7544
$1.4085
$1.3233
$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
3126.8

The International Monetary Fund

Dataguest

December 1987
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Semiconductor Consumption

Table 1a

Worldwide Semiconductor Consumption
{Millions of Dollars)

1978 1979 1980 1981 1982 1983

Total Semiconductor $8,953 $11,114 $14.,118 $£14,828 §15,261 §19,665

Total IC $5,230 § 7,028 § 9,546 $10,046 §$10.894 $14,684
Bipelar Digital

{Tech) $1,261 $1,674 § 2,374 $ 2,337 §$ 2,412 § 2,998

TTL 990 1,365 1,930 1,823 1,889 2,374

ECL 138 170 300 376 391 478

Other 133 139 144 133 132 146
Bipolar Digital

{Func) $1.,261 $ 1.674 § 2,374 & 2,337 $ 2.412 § 2,998

Memory 324 572 558 511 593

Legic 1,350 1,802 1,779 1,901 2,405

MOS (Technology) $2,332 $ 3,346 $ 4,715 §$ 4,822 §$ 5,642 & 8,013

RMOS 1,361 2,184 3,207 3,190 3,929 5,523

FMOS 574 497 503 481 376 319

CMOS 397 665 1,005 1,181 1,337 2,171

MOS (Function) $2,332 $ 3,346 & 4,715 $ 4,822 § 5,642 § 8,013

Memory 1,676 2,230 2,075 2,701 3,691

Micro Device 541 862 1,085 1,318 2,013

Logic 1,129 1,623 1,662 1,623 2,309

Linear $1,637 & 2,008 $ 2,457 § 2,887 % 2,840 § 13,673

Total Discrete $3,301 §$ 3,522 $ 3,883 § 3,985 $ 3,547 § 3,949

Total Optoelectronic $ 422 $ 564 § 689 & 797 & 820 & 1,032

Source: Dataguest

8 @ 1987 Dataquest Incorporated December
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Semiconductor Consumption

Table 1b

Worldwide Semiconductor Consumption
{Millions of Dollars)

1984 19083 1886 1987  ]988 1289

Total Semiconductor $29,087 $24,823 $£31,009 $38,430 $47,542 $47,364
Total IC $22,753 §$18,988 §23,601 $29.833 §37,319 837,441
Bipolar Digital
{Tech) $ 4,812 §$ 3,799 §$ 4.321 $ 5,161 $ 6,257 $ 6,155
L 4,075 2,971 3,221
ECL 563 597 751
Other 174 231 349
Bipolar Digital :
Memory 719 603 675 750 860 B29
Logie 4,093 3,196 3,646 4,411 5,397 5,326
) MOS (Techunology) $13,014 $10,422 $13,064 $17,300 $22,471 $22,638
NMOS 8,888 6,392 7,412 8,549 $,355 7,176
PMOS 281 146 112 101 83 68
CMQS 3,845 3,884 5,540 8,650 13,033 15,394
M0OS (Function) $13,014 $10,422 §$13,064 $17,300 $22,471 $22,638
Memory 6,261 4,013 4,338 5,526 7,218 7,201
Micro Device 3,261 2,751 3,661 4,850 6,270 65,201
Logic 3,492 3,658 £.065 6,924 8,083 9,236
Linear 5 4,927 $ 4,767 $ 6,216 § 7,372 $ 8,591 § 8,648
Total Discrete $ 5,054 $ 4,670 $ 5,818 $ 6,753 $ 7,991 $ 7,830

Total Optoelactronic $ 1,280 & 1,165 § 1,590 $ 1,834 $ 2,232 §$ 2,083

Source: Dataguest
. December 1987

¥
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Semiconductor Consumption

Table 1c
Worldwide Semiconductor Consumption
{Millions of Dollars)
CAGR CAGR
1990 1991 1992 (87-92) 1997 (92-87)
Total Semiconductor $53,816 $63,122 $75,734  14.5% $132,119 11.8%
Total IC $43,117 $£51,256 $62,514 15.9% §$115,567 13.1%
Bipolar Digital
(Tech) $ 6,903 $ 7,951 $ 9,404 12.7% $ 14,635 9.2%
TIL
ECL
Gther

Bipolar Digital

{Func) $ 6,903 § 7,951 £ 9,404 § 12.7% § 14,635 9.2%
Memory B60 930 1,023 6.4% 1,461 7.4%
Logic 6,043 7,021 8,381 13.7% 13,174 9.5%
MOS (Technology)  $26,607 $32,487 $40,925 18.8% § 85,662 15.9% .

oS 5,791 4,491 4,043 (13.9%) BS6 (26.7%)

PMOS 63 s7 S0 (13.1%) 1 {(54.3%)

CMOS 20,733 27,4939 36,833 33.6% 84,805 18.2%

MOS (Function) $26,607 $£32,487 840,925 ig.8% § 85,662 15.9%
Memory 8,261 9,881 12,615 17.9% 24,400 14.1%
Micro Device 7,428 9,336 12,029 19, 9% 26,662 17.3%

Logic 10,918 13,270 16,281 18.6% 34,600 16.3%
Linear $ 9,607 $10,818 $12,185 10.6% § 158,270 4.6%
Total Discrete $ 8,395 § 9,281 £10,2856 6.7% $ 11,763 5.6%

Total Optoelectronic $ 2,304 $ 2,585 § 2,964 10.1% $ 4,789 10.1%

Source: Datagquest
December 1987
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Semiconductor Consumption

Table 2b

North American Semiconductor Consumption
(Millions of Dollars)

Total Semiconductor
Total IC

Bipolar Digital
(Tech)
TIL
ECL
Other

Bipolar Digital
(Func)
Memory
Logic

MOS (Technology)
NMO0S
PMOS
CcMOS

MOS {Function)
Mamory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

1984 1985 1986 = 1987 = 1988 1989

$13,139

$10,940

$ 2.843

$ 2,843
431
2,412

$ 6,355

$ 6,355
3,248
1,719
1,388

$ 1.742

$ 1,727

§ 472

$9.,607

$7.710

52,006

$£2,006
1%
1,691

$4,247

$4.247
1,774
1,195
1,278
$1,457
$1,528

$§ 369

$10,201

5 8,136

$ 2,021

$ 2,023
335
‘1,686

$ 4,484

$ 4.484
1,560
1,262
1,662

$ 1,631

$ 1,649

3 416

$12,344 $15,186

$10,123 §$12,664

$ 2,311 % 2,782

$ 2,311 $

370
1,941

$ 6,055 §

$ 6,055 %

2,049
1,686
2,320

$ 1L.757 §
$ 1,758 &

$ 463 §

Source:

2,752 §$ 2,

415

2,337 2.

7,827 $ 7.

7,827 $ 7,
2,686 2.
2,229 2.
2,912 3.

2,085 §$ 2,

814,

312,

s 2,

924

488

752

752
400
352

643

543
486
141

016 .-

093

1.970 $ 1,481

5§52 8§

Dataguest

455

December 1987

® 1987 Dataquest Incorporated December
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Semiconductor Consumption

Table 2¢
North American Semiconductor Consumption
{Millions of Dollars)
CAGR CAGR
1990 1991 1992 {87-92) 1997 {92-97)
Total Semiconductor $16,811 $19,229 $22,595 12.9% $37.770 10.8%
Total IC $14,258 816,467 §19.576 14.1% $33,850 11.6%
Bipolar Digital
{Tech) $ 3,071 $ 3.537 § 4,196 12.7% $ 6,850 10.3%
TTL
ECL
Other
Bipolar Digital '
{Func) $ 3,071 § 3,537 § 4,196 12.7% § 6,850 10.3%
Memory 416 455 - 510 6.6% 450 10.8%
Legic 2,655 3,082 2,686 13.7% 6,000 10.2% .
MOS (Technology) $ 8,766 $10,266 §12,3150 15.3% £22,900 13.1%
MMOS
PMOS
cMOS
MOS (Function) $ 8,766 $10,266 $12,350 15.3% $22,900 13.1%
Memory 2,729 3,087 3,620 12.1% 6,000 10.6%
Micro Device 2,516 2,972 3,660 16.8% 7,000 13.8%
Logic 3,521 4,197 5,070 16.9% 9,900 14.3%
Linear $ 2,421 $ 2,664 § 3,030 11.5% § 4,100 6.2%
Total Discrets $ 2,073 $ 2,240 § 2,450 5.8% § 3.000 4.9%
Total Optoelectronic § 480 $ 522 $ 569 8.2% § 920 6.9%

Source: Datagquest
Dacember 1937

14 . ® 1987 Dataquest Incorporated December SIS Executive Issues



Semiconductor Consumption

Table 3b

Japanese Semiconductor Consumption
{Millions of Dollars)

Total Semiconductor
Total IC

Bipolar Digital
{Tach)
TTL
ECL
Other

Bipolar Digital
{Func)
Memory
Logic

MOS (Technology)
MOS8
PMOS
CMOS

MOS {(Function)
Memory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

1984 1985 1886 1987 21988 1989

$8.,845

§$6,705

$ 999

$ 999
132
867

$3,742

$3,742
1,705
913
1,124
$1.964
$1,669

$§ 47N

$8,599

$6.567

$ 953

$ 953
125
828

$3,595

$3,595
1,353
936
1,306
$2,019
£1,566

$ 466

$12,356

$ 9.490

$ 1,298

$ 1.298
156
1,142

$ 5.216

$ 5,216
1,729
1,541
1,946

$ 2,976

$ 2,150

$§ 716

$14,395 §17,347

$11.197 $13,576

$ 1,442 3

$ 1,442 %
130
1,262

$ 6,391 %

$ 6,391 §
2,030
1,981
2,380

$ 3,364 %

$ 2,376 $

$ 822 %

Source:

1,761

1,761
210
1,551

7,991

7,991
2,593
2,399
2,999
3,824
2,764

1,007 $

$17.290

$123.586

§ 1,724

$ 1,724
204
1,520

$ g8,011

$ 8,011
2,715
2,327
2,969

$ 3,851

$ 2,717

987

Dataquest
Dacember 1987

® 1987 Dataquest Incorporated December
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Semiconductor Consumption

Table 3¢
Japanese Semiconductor Consumption
{Millions of Dollars}
CAGR CAGR
1990 1991 19292 {87-92) 1997 {92-97)
Total Semiconrductor $19,514 $22,816 $27,335 13.7% £51.,046 13.3%
Total IC £15,484 $18,28B4 $22,287 14.8% $43,964 14.6%
Bipolar Digital
(Tech) $ 1,927 § 2,200 § 2,568 12.2% § 4,332 11.0%
TIL
ECL
Other
Bipolar Digital
(Func) $ 1,927 $ 2,200 § 2,568 12.2% $ 4,332 11.0%
Memory 209 224 236 5.6% 283 3.7%
Logic 1,718 1,976 2,332 13.1% 4,049 11.7% .
MOS (Technology) $ 9,413 $11,492 814,723 18.2% $33,762 18.1%
NMOS
PMOS
CMos
MOS (Function) $ 9,413 $11,492 $14,723 18.2%  $33,762 13.1%
Memory 3,147 3,770 5,105 20.3% 10,500 15.5%
Micro Device 2,792 3,518 4,873 18.2% 11,262 19.8%
Logic 3,474 4,204 5,045 16.2% 12,000 18.9%
Linsar $ 4,144 $ 4,592 % 4,996 8.2% § 5,870 3.3%
Total Discrete $ 2,918 § 3,254 §$ 3,553 7.3% § 4,463 6.0%

Total Optoelectronic $ 1,112 § 1,278 § 1,495 12.3% § 2,619 14.0%

Source: Dataguest
December 1987

i8 ® 1987 Dataquest Incorporated December SIS Executive Issues



Semiconductor Consumption

Table 4a
Japanese Semiconductor Consumption
{Billions of Yen)
1978 1978 1980 1981 1982 1983

Total Semiconductor ¥514,1 ¥606.2 ¥768.1 ¥949.1 ¥1,012.3 ¥1,328.0
Total IC ¥293.8 ¥380.7 ¥499.7 ¥617.3 ¥ T708.0 ¥ 940.5

Bipolar Digital
(Tech) ¥ 54.4 ¥ 66.6 ¥ 78,3 ¥ 96.8 ¥ 123.5 ¥ 146.7
TTL 20.8 28.5 33.6 41.% 53.3 65.6
ECL 16.4 25.6 30.2 37.3 45.6 51.0
Other 17.2 12,5 14.5 18.0 24.6 30.1

Bipolar Digital
(Fune) ¥ 54.4 ¥ 66.6 ¥ 78.3 ¥ 96.8 ¥ 123.5 ¥ 146.7
Memory 11.4 iz2.9 17.0 21.6 13.9
Logic 55.2 65.4 7.8 101.9 132.8

MQS (Tech) ¥123.5 ¥166.9% ¥225.0 ¥259.5 ¥ 313.2 ¥ 451.2; .

WMOS 77.1 107.1 151.0 173.9 207.3 303.4
BMOS 35.9 23.9 19.5 16.9 14.1 131.6
CMOSs 10.5 35.9 54.5 68.7 g1.8 134.2
MOS (Func) ¥123.5 ¥166.9 ¥225.0 ¥259.5 ¥ 313.2 ¥ 451.2
Memory 56.1 86.0 108.5 132.4 203.3
Micro Device 46.6 61.1 89.3 110.6 139.6
Logic 64,2 67.9 61.7 70.2 108.3
Lipear ¥116.9 ¥147.2 ¥196.4 ¥$261.0 ¥ 271.3 ¥ 342.6
Total Discrete ¥198.6 ¥194.7 ¥223.8 ¥273.3 ¥ 240.5 ¥ 297.8
Total Optoelectroric ¥ 21.7 ¥ 30.8 ¥ 44.6 ¥ 58.5 ¥ 63.8 ¥ 89.7

Source: Dataquest
December 1987
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Semiconductor Consumption

Japanese Semiconductor Consumption
(Billions of Yen)

Total Semiconductor
Total IC

Bipolar Digital
{Tech)
ITL
ECL
Other

Bipolar Digital
{Func)
Memory
Logie

MOS {Tech)}
HMOS
PMOS
CMOS

MOS (Func)
Mamory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

Table 4b

lgs4 19853 1986 1987 = 1988 1989

¥2.096.3

¥1,589.2

¥ 236.8
111.4
83.2
42,2

¥ 236.8
31.3
205.5

¥ 886.9
571.9
16.6
298.4

¥ 886.9
404.3
216.4
266.4

¥ 465.5

¥ 395.5

¥ 111.6

¥2,049.0 ¥2,068.6 ¥2,078.7 ¥2,463.2 ¥2,455.1

¥1,563.0 ¥1,588.4 ¥1,616.7 ¥1,927.8 ¥1,929.1

¥ 226.9
104.2
85.0
37.7

¥ 226.9
2.8
197.1

¥ 855.6
539.1
14.2
302.3

¥ 855.6
32z.0
222.8
310.8

¥ 430.5

¥ 375.1

¥ 110.9

217.4
118.3
61.1
38.0

217.4
26.2
191.2

872.4
503.5

3.4
365.5

872.4
289.2
258.2
325.0
498.6
360.0

120.2

208.1 ¥ 250.1 ¥ 244.8
89.9 105.3 99.8
87.0 109.2 111.4
31.2 35.6 33.6

208.1 ¥ 250.1 ¥ 244.38
25.9 29.9 29.0

182.2 220.2 215.8

922.6 ¥1,134.8 ¥1,137.5

471.5 493.7 408.4

8.4 6.9 4.4

442.7 634.2 724.7

922.6 ¥1,134.8 ¥1,137.5

292.9 368.2 385.5

286.0 340.7 330.4

343.7 425.9 421.6

486.0 ¥ 542.9 ¥ 546.8

343.3 ¥ 392.4 ¥ 385.8

118.7 ¥ 143.0 ¥ 140.2
Source: Dataguest

Decembar 1987

© 1987 Dataquest Incorporated December
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
{Tech)
TTL
ECL
Cther

Bipolar Digital
{Func)
Memory
Legic

MOS (Tech)
NMOS
PMOS
CMOS

MOS (Func)
Memory
Micro Device
Logic

Linear

Total Discrete

Total
Optoelectronic

Table 4¢

Japanese Semiconductor Consumption
(Billions of Yen)

1990
%e,771.1

¥2,198.8

¥ 273.7
104.8
135.4

33.5

¥ 273.7
29.7
244.0

¥1,336.7
379.6
4.1
953.0

¥1,336.7
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

¥ 31l2.4
31.8
280.6

¥1,631.9
418.5
3.4
1,210.0

¥1l,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

¥ 264.6
33.5
331l.1

¥2,090.7
536.1
4.7
1,549.9

¥2,090.7
724.9
649.4
716.4
¥ 709.4

¥ 304.5

¥ 212.3

22 ® 1987 Dataguest Incorporated December

CAGR CAGR
{87-92) 1997 (9297}
13.23% ¥7,151.4 13.0%
14.4% ¥6,159.1 14.2%
11.9% ¥ 607.0 10.7%
8.4% 182.1 6.2%
15.9% 376.2 15.6%
8.8% 48.7 0.5%
11.9% ¥ 607.0 10.7%
5.3% 39.7 3.5%
12.7% 567.3 11.4%
17.8% ¥4,729.8 17.7%
2.6% 756.8 7.1%
(11.0%) 3.2 (7.4%)
28.5% 3,969.8 20.7%
17.8% ¥4,729,.8 17.7%
19.9% 1,471.0 15.2%
17.8% 1.577.7 19.4%
15.8% 1,631.1 18.6%
7.9% ¥ 822.3 3.0%
8.0% ¥ 625.5 4.4%
12.3% ¥ 366.8 11.6%
Source: Dataguest

December 19237

SIS Executive Issues



Semiconductor Consumption

Table 5b

Western European Semiconductor Consumption
(Millions of Dollars)

1934 1985 1986 1987
Total Semicenductor $4,805 $4,720 $5,532 $6,780
Total IC $3,634 $3,556 $4,088  £5,126
Bipelar Digital

(Tech) $§ 724 $ 709 § 782 0§ 978

TTL

ECL

Other

Bipolar bigital

(Func) $ 724 § 709 § 782 § 978
Memory 149 157 172 ig2
Logic 575 5§52 -~ 610 796

MOS (Technology) $2,092 $1,953  $2,280 §$2,942

NMOS

PMOS

CMOS
MOS {(Function) $2,092 $1,953 $2,280  $2,942
Memory 995 750 822 1,043
Micro Device 465 485 578 726
Logic 632 718 880 1,173
Linear $ 818 §$ 894 $1,026 $1,206
Total Discrete $§ 963 § 954 $1,153 $1,314

Total Optoelectronic $ 208 $ 210 $ 201 § 340

Source:

1983 1989
38,066 $8,158
$6.202 $6,415
$1,121 $1,075
$1.121 $1.075

210 201
911 874
$3,783 $4,035
$3,783 $4,03S
1,344 1,420
929 1,005

1,510 1,610
$1,2918 $1,308
$1,468 $1,360
$ 396 $ 2383

Dataguest

Decembar 1987

SIS Executive Issues ® 1987 Dataquest Incorporated December
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Semiconductor Consumption

Table 5¢
Western European Semiconductor Consumption
(Millions of Dollars)
CAGR CAGR
1990 1891 1992 (87-92) 1997 (92-97}
Total Semiconductor $9.,192 $£10,782 £12,900 13.7% $24,145 13.4%
Total IC $7.364 $ B,.878 $10.,830 16.1% $21,645% 14.9%
Bipolar Digital
{Tech) $1.183 ¥ 1,321 § 1,515 9.1% $ 2,245 8.2%
TTL
ECL
Other

Bipolar Digital

{Func) $1,183 % 1,321 ¢ 1,515 9.1% $ 2,245 8.2%
Memory 209 221 - 240 5.7% 270 2.4%
Logic 974 1,100 1,275 9.9% 1,975 9.1% .
MOS (Technology) $4,776 $ 5,974 § 7,565 20.8% $16,700 17.2%
NMOS
PMOS
CMOS
MOS {(Function) $4,776 $ 5,974 § 7,565 20.58% £16,700 17.2%
Memory 1.685 2,132 2,740 21.3% 4,500 10.4%
Micro Device 1,203 1,618 2,150 24.3% 5,300 19.8%
Logic 1,888 2,224 2,675 17.9% 6,900 20.9%
Linear $1,405 §$ 1,583 §$ 1,750 T7.7% $ 2,700 9.1%
Total Discrete $1,420 $ 1,479 § 1,600 4.0% & 1,800 2.4%
Total Optoelectronic § 408 § 425 § 470 6.7% § 700 8.3%

Source: Datagquest
December 1987

26 @ 1987 Dataquest Incorporated December SIS Executive Issues



Semiconductor Consumption

Rest of World Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital (Tech)
TTL
ECL
Other

Bipolar Digital (Func)
Memory
Logic

MOS (Technology)
WMOS
PMOS
CMOS

MOS (Function)
Memory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

T 28 ® 1987 Dataquest Incorporated December

Table 6a
(Millions of Dollars)

1978 1979
$660 $790
$258 5364
$ 45 $ 79
$ 45 £ 79
2
117
£110 $100
3110 $100
25
17
58
$103 $1385
$346 $334
3 56 & 92

£996
$450

$108

$io8
105

$143

$143
34
27
82
$£199
$416

$£130

1981 1982 1983
$963 $1,042 $1,503
$494 § 585 $ 959
£106 $§ 113 $ 162
$106 $§ 113 $ 162
3 4 4
103 109 158
3171 $ 248 $ 450
171 $ 248 $ 450
51 106 194
43 63 112
77 79 144
$217 $ 224 $ 347
$355 § 345 $§ 419
$114 $ 112 § 128
Source: Dataquest

SIS Executive Issues

December 1987



Semiconductor Consumption

Table 6b

Rest of World Semiconductor Consumption
{Millions of Dollars)

Total Semiconductor
Total IC

Bipolar Digital
{Tech}
TITL
ECL
Other

Bipelar Digital
{Func)
Memory
Logic

MOS (Technoloqgy)
NMOS
PMOS
CMOS

M0OS (Function)
Memory
Micro Davice
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

1984 1985 1986 = 1987 = 1988 = 1989

$2,298

$1,474

$ 246

§ 24%
239

$ 825

$ 828
313
164
348

$ 403

$ 695

$ 129

$£1,897

$1,155

$§ 131

$ 131
125

§ 627

$ 627
136
135
356

$ 397

$ 622

$§ 120

$2,520

$1,887

$ 220

$§ 220
12
208

31,084

£1,084
227
280
577
$§ D583
$ 866

5 167

$4,911

£3,387

$ 430

§ 430
18
412

$1.912

$1,912
404
457
1,051
$1,045
$1,315

$ 209

Source:

$6,943 $6,992
$4,877 54,952
$ 623 $ 604
$ 623 $§ 604
25 24
598 580
£2,870 $2.949
$2,870 $2,949
595 580
713 728
1,562 1,641
$1,384 $1,399
$1,789 $1,772
$ 217 5 268
Dataguest

December 1987

® 1987 Dataquest Incorporated December

29



Semiconductor Consumption

Table 6¢
Rest of World Semiconductor Consumption
{Millions of Dollars)
CAGR CAGR
1920 1991 1992  (87-92) 1997 192-97)
Total Semiconductor $8,29% §$10,295 512,904 21.3% $19,158 §.2%
Total IC $6,011 $ 7,627 $ 9,821 23.7% $16,108 10.4%
Bipolar Digital
(Tech) $ 722 $§ 893 § 1,125 21,2% $ 1,208 l1.4%
TTL
ECL
Other

Bipolar Digital

(Func) $ 722 $ 893 $1,125 21.2% § 1,208 1.4%
Memory 26 30 37  15.5% 58 9.3%
Logic 696 863 1,088 21.4% 1,150 1.1% .

MOS (Technology) $3,652 $4,755 §$6,287 26.9%  $12,300 14.4%

NMOS

PMOS

CMOS
MOS (Function) $3,652 $4,755 $6,287 26.9% $12,300 14.4%
Memory 700 882 1,150  23.3% 3,400 24.2%
Micro Device 917 1,228 1,646 29.2% 3,100  13.5%
Logic 2,035 2,645 3,491 27.1% 5,800  10.7%
Linear $1,637 $1.979 $2,409 18.2% § 2,600 1.5%
Total Discrete $1,984 $2,308 $2,653 9.7% § 2,500 8.8%

Total Optoelectronic § 304 § 360 $ 430 11.4% §$ 550 10.4%

Source: Dataquest
December 1987
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Semiconductor Consumpftion

Table 7a

Worldwide Average Selling Prices
(Dollars)

1978 1979 1980 1981 1982 = 1983
Total Semiconductor $0.238 $0.29 $0.33 $0.31 $£0.34 $0.32
Total IC $1.01 $0.97 $1.07 $1.02 .01 §l.04
Bipolar Digital
{Tech) $0.63 £0.57 $0.70 $0.70 $0.62 $0.65
TTL

ECL
Other

Bipolar Digital

(Func) $0.062 $0.57 $0.70 $0.70 $0.62 $0.65
Memory
Logic
MOS (Technology) $1.91  $1.93  $1.81  $1.66  $1.71  §1.72 .
BM0S 4.46 3.66 3.08 3.06 2.8% 3.11
PMOS 1.92 1.80 1.75 1.70 1.70 1.75
CMOS 0.64 0.78 0.79 0.74 0.738 0.80
MOS (Function) §l.91 $1.93 $1.81 $1.66 81.71 $1.72
Memory 5.15 4.90 3.17 3.06 3.21
Micro Device 3.96 3.61 3.40 3.34 3.40
Logic 0.89 0.85 0.86 0.80 0.79
Linear $0.84 $0.78 $0.83 $0.81 $0.79 $0.76
Total Discrete $0.13 $0.12 $0.12 $0.11 $0.11 $0.09
Total Optoelectronic $0.47 $0.51 $0.44 §0.39 $0.38 $0.37

Source: Dataguast
December 1987
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Semiconductor Consumption

Table 7b

Worldwide Average Selling Prices
(Dollars)

Total Semiconductor
Total IC

Bipolar Digital (Tech)
TIL
ECL
Other

Bipolar Digital {(Func)
Memory
Logic

MOS5 (Technology)
NMOS
PMOS
CMOS

MOS8 {(Function)
Mamory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

1984 198> 1986  }19B7 1988 1982

$£0.36
sloll

$0.65

$0.65

$2.02
3.68
1.75
0.99

$2.02
3.90
4.41
o.as
$0.75
$0.09

$0.36

$0.34
$1.07

$0.71

$0.71

$1.68
2,59
1.75
1.07

$£1.68
2.59
3.01
0.93
$0.7%
$0.09

$0.33

$0.35
$1.12

$0.71

$0.71

$1.74
2.54
1.70
1.22

$1.74
2.40
4.10
1.086
$0.84
$0.10

$0.34

$0.39
$1. 18

$0.70

£0.70

$1.94
3.12
1.70
1.41

$1v94
2.90
4.35
1.17
$0.83
$0.10

$0.33

Source:

$0.41 $0.40
$1.24 £1.22
$0.71 $0.70
$0.71 $0.70
$2.03 $1.96
3.12 2.77
1.65 1.65
1.63 1.73
$2.03 $1.96
3.15 2,90
4.51 4.20
l.22 1.22
$0.83 $0.84
$0.10 $0.10
Datagquest

December 1987

®© 1987 Dataquest Incorporated December
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Semiconductor Consumption

Table 7c

Worldwide Average Selling Prices
(Dollars)

CAGR CAGR
1990 1991 1992 (87-92) 1997 (92-97)

Total Semiconductor $0.43 $0.46 $£0.50 6.0% E0.77 8.8%
Total IC $1.30 $1.36 $1.44 4.0% $1.80 4.5%
Bipolar Digital
{Tech) $0.74 $0.77 $0.79 2,4% $0.86 1.7%
TTL

ECL
Other

Bipolar Digital

{Func) $0.74 $0.77 $0.79 2.4% $0.86 1.7%
Memory '

Logic .
MOS (Technology) $2.08 $2.17 $2.32 3.6% $2.76 3.6%
NMOS 31.07 2.98 2.41 (5.0%) 1.15 {13.7%)
PMOS 1.65 1.65 1.60 (1.2%) 1.00 (9.0%)
CMOS 1.91 2.08 2,30 10.3% 2.80 4.0%
MOS {Function) $2.08 $2.17 $£2.31 3.6% $2.76 3.6%
Memory 3.05 3.10 3.30 2.6% 3.90 3.4%
Micro Device 4.25 4.30 4,50 0.7% 4.80 1.3%
Logic " 1.31 1.38 1.45 4.4% 1.80 4.4%
Linear $0.86 $0.88 £0.89 1.4% $0.95 1.3%
Total Discrate $0.10 $0.10 $0.10 1.8% $0.12 3.6%
Total Optoelectronic $0.32 $0.34  $0.35 1.2% $0.37 1.1%

Source: Dataguest
December 1987

®
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Semiconductor Consumption

Table 8a

Worldwide Semiconductor Consumption
(Millions of Units)

1978 1979 1980 1981 1982 1983

Total Semijconductor $31,461 $37,703 $£42,870 $48,081 $45,195 $60,779
Total IC £ 5,171 §$ 7,242 § 8,955 § 9,809 §$10,791 $14.110
Bipeolar Digital
{Tech) $ 2,002 $ 2,937 $ 3,391 §$ 3,339 § 3,890 % 4,612
TIL
ECL
Other
Bipolar bigital
{Func) $ 2,002 § 2,937 $ 3,391 £ 3,339 $ 3,800 $ 4,612
Memory
Logie
MOS (Technoloqy) $ 1,221 $ 1,731 % 2,603 §$ 2,906 $ 3,306 § 4,665 .
RMOS 305 597 1,041 1,042 1,375 1,778
PMOS 299 276 287 265 221 1s2
CMOS 617 858 1,275 1,598 1,709 2,704
MOS (Function) $ 1,221 $ 1,731 §$ 2,603 § 2,906 § 3,306 § 4,665
Memory 325 455 655 883 1,150
Micro Device 137 239 319 395 592
Logie 1,269 1,909 1,933 2,029 2,923
Linear $ 1,949 § 2,574 § 2,960 % 3,564 $ 3,595 §$ 4,833
Total Discrete $25,392 §$29,350 $32,358 §$36,227 $32,245 $43.878

Total Optoelectronic $ 898 § 1,111 31,557 $2,045  $2,159 $2,7¢91

Source: Dataguest
December 1987
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Semiconductor Consumption

Table 8b

Worldwide Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
{Tech)
TTL
ECL
Cther

Bipolar Digital
(Func)
Memory
Logic

MOS (Technology)
NMOS
PMOS
cMOS

MOS (Function)
Memory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

(Millions of Units)

i984¢ 1985 1986 = 1987 = 1988 1989

$80,097 $73.197 $83,866

$20,425 $17,809 $21,010

$ 7,403 § 5,351 § 6,086

$ 7,403 § 5,351 $ 6,086
§ 6,453 § 6,186 § 7,524
2,414 2,468 2,917
161 g3 66
3,879 3,635 4,541

$ 6,453 § 6,186 § 7,524
1,645 1,549 1,808
739 704 893
4,108 3,933 4,824

$ 6,569 § 6,272 $ 7,400

$56,156 $51,889 $58,180

$ 3,516 & 3,499 § 4,676

$101,940

$ 25,193

$§ 7.373

£ 7,373

$ 8,838
2,744

59

6,135

$ 8,938
1,906
1,118
5,918

$ 8,882

$ 71,189

$§ 5,558

Source:

$116,586

$ 30,208

$ 8,813

$ 8,813

$ 11,045
2,999

50

7,996

$ 11,045
2,291
1,390
7,363

o

10,351

$§ 79,90

“

6,868

$119,157

$ 30,618

& 8,793

§ 8,793

$ 11,530
2,591

41

8,898

$ 11,530
2,483
1,476
7,570

“

10,295

“

81,5863

o

6,977

Datagquest

December 1987

® 1987 Dataquest Incorporated December
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Table 8¢

Worildwide Semiconductor Consuroption
{Millions of Units)

Total Semiconductor
Total IC

Bipolar Digital
{Tech)
TTL
ECL
Other

Bipolar Digital
{Func)
Memory
Leogic

MOS (Technology)
NMOS
BMOS
CMOS

MOS {(Function)
Memory
Micro Davice
Logic

Linear

Total Discrete

Total Optoelectronic

2990 1991 = 1992  (87-92) 1997

£126,153

$ 33,290

$ 9,328

$ 9,328

§ 12,791
1,887

38
10,866

$ 12,791
2,709
1,748
8,334

L.

11,171

o

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

$150,403

§ 43,319

$ 11,904

$ 11,904

$ 17,724
1,679

3l
16,014

3 17,724
3,823
2,673

11,228

$ 13,691

$ 98,615

o

5,469

38 ® 1987 Dataquest Incorporated December

CAGR CAGR
{92-97)
8.1% $171,930 2.7%
11.4% § 64,124 8.2%
10.1% $ 17,017 7.4%
10.1% §$ 17,017 7.4%
14.7% $ 31,033 11.9%
(9.4%) 745 (15.0%)
{12.1%) 1 (49.8%)
21.2% 30,287 13.6%
14.7% §$ 31,033 11.9%
14.9% 6,256 10.4%
19.1% 5,555 15.8%
13.7% 19,222 11.4%
9.0% §$ 16,074 3.3%
6.7% § 94,863 (0.8%)
8.8% §$ 12,643 8.9%

Source: Dataquast

Decembar 1987
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Semiconductor Consumption

INTRODUCTION .

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 Years Units

0 Japan and Western Europe Exchange
Rates 1970-1986 Various

la Worldwide Consumption 1978-1983 Dollars
1b Worldwide Consumption 1984-1989 Dollars
1le Worldwide Consumption 1990-1992; 1997 Dollars
2a North American Consumption 1978-1983 Dollars
2b North American Consumption 1984-1989 Dollars
2c North American Consumption 1990-1992; 18957 Dollars
3a Japanese Consumption 1978-1983 Dollars
3b Japanese Consumption 1984-1989 Dellars
3c Japanese Consumption 1990-1992; 1997 Dollars
4a Japanese Consumption 1978-1983 Yen
4b Japanese Consumption 1984-1989 Yen
4c Japanese Consumption 1990-1992; 1597 Yen
5a Western European Consumption 1978-1983 Dollars
5b Western European Consumption 1984-1989 Dollars
5¢ Western European Consumption 1990-1992; 1997 = Dollars
6a Rest of Werld Consumption 1978-1983 Dollars
6b Rest of World Consumption 1984-1989 Dollars
6c Rest of World Consumption 1990-1962; 1997 Dollars
7a Worldwide Average Selling Prices 1978-1983 Dollars
b Worlawide Average Selling Prices 1984-1989 Dollars
7c Worldwide Average Selling Prices 1990-1992; 1997 Dollars .
8a Worldwide Comnsumption 1978-1983 Units
8b Worldwide Consumption 1984-1989 Units
Bc Worldwide Consumption 1990-1992; 1997 ‘Units

SIS Executive Issues © 1987 Dataquest Incorporated May 1



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
Qivided inte a number of subgroups, some of which are segmented further.

CONVENTIONS

Datagquest 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
pareat 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.

Consumptjon--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 definitiom.

Bybrids--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 Deviceg--The difference bhetween low-power and high-power transistors
is set at the l-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).

2 © 1987 Datagquest Incorporated May SIS Executive Issues

@

.



Semiconductor Consumption

Regiong--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 consclidated
from a variety of sources, each of which focuses on a specific part of the
market., These sources include the following:

* World Semiconductor Trade Statistices (WSTS) data, and Dataquest’'s
estimates of regional company sales are used to determine North
American consumptiom.

. Japanese trade statistics compiled and published by the Ministry of
Finance (MOF), and the Ministry of International Trade and Industry
(MITI), WSTS dJdata, 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.

Datagquest 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
o Government data or trade association data such as these from the

Electronics Industry Association (EIA), MITI, WSIS, and the U.S,
Department of -Commerce

SIS Executive Issues € 1987 Dataguest Incorporated May 3



Semiconductor Consumption

) Published product literature and price lists

L 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 analysis are consistent with the worldwide totals
of the market share analysis.

ACCURACY

The tables presented here represent Datagquest 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 zerc in a table represents an estimate,

' I0H

Regional consumption is expressed in U.S, dollars, (Japanese consumption
and shipments are, however, also expressed in yen). 7To 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, dellar for convenience.

However, the choice of the U.S. dollar (or any single currency, for that

matter) as the curreancy 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.

4 © 1987 Dataquest Incorporated May SIS Executive Issues
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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
GHP deflators all measure price changes in various composite “market baskets"
of goods. Howevar, there is no price index that measures price changes of
material, egquipment, 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 deflationmary 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 deflatiomary 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 considerirng the worldwide average selling prices (ASPs) for semicon-
ductor components, one must lock 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.
Dataguest uses Annual Foreign Exchange Rates for each year as published By
The International Monetary Fund. As far as possiblie, we prepare our
estimates in terms of local currencies before conversion to .U.S.  dollars.
The exchanges rates for major currencies can be found in Table 0 at the end of
this introduction..

SIS Executive Issues © 1987 Dataquest Incorporated May 5
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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
exchangs 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 coanstant dellars and exchange rates,
with no allowance for inflation or wvariations in the rates of exchange
between countries. All estimatas for 1987 and heyond are made as if 1987
monetary conditions will continue through 1997 and, therefore, show the
absolute ysar-to-year growth during this period.

6 © 1987 Dataquest Incorporated May SIS Executive Issues




1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1988
1986
1986
1986
1086
1986
1987

Yrly/

BRNRNRERREENES E

Semiconductor Consumption

Japan
(US$ per
Ien)

$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
$0.005319
$0.005882
$0.006410
$0.006250
$0.005988
$0.006494

SIS Executive Issues

Table 0

FOREIGH EXCHANGE RATES

{In US Dollars)

West

Germany
Prance {US$ per
{(US$ per Deutsche
Franc) = Mark)
$0.1808 $0.2740
$0.1815 $0.2874
$0.1984 $0.3135
$0.2247 $0.3745
$0.2079 $0.3861
$0.2331 $0.4065
$0.2092 $0.3968
$0.2037 $0.4310
$0.2217 $0.4975
$0.2353 $0.5464
$0.2364 $0.5495
$0.1842 $0.4425
$0.1522 $0.4115
$0.1312 $0.3922
$0.1144 $0.3509
$0.1144 $0.3401
$0.1387 $0.4255
$0.1399 $0.4444
$0.1475 $0.4808
$0.1522 $0.4975
$0.1443 $0.4608
$0.1608 80,5376

Source:

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
$l1.4085
$1.3333
$l.2821
$1.4493
$1.5152
$1.4925
$1.4286
$1.4706
$1.5152

European
Basket
ECU
{1980 =
100}

$154.2 .
$154.2
$148.5
$141.4
$139.4
$£145.9
$130.9

The International Monetary Fund

Dataguest
May 1987

© 1987 Dataguest Incorporated May



Semiconductor Consumption

Table 1la

WORLDWIDE SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

‘1978 1979 1980 1981 1982 1983

Total Semiconductor $8,953 $11,114 $14,118 814,828 $15,261 $19,665

Total IC. $5,230 $ 7,028 §$ 9,546 $10,046 $10,894 $14,684
Bipolar Digital

{Tech) $1,261 $ 1,674 $ 2,374 § 2,337 §$ 2,412 §$ 2,998

TTL 990 1,365 1,930 1,823 1,389 2,423

ECL 138 170 300 376 381 445

Other 133 139 144 138 132 130
Bipelar Digital

(Fune) $1,261 $ 1,674 $ 2,374 $ 2,337 $ 2,412 § 2,998

Memory 324 572 558 511 593

Logic 1,350 1,802 1,779 1,901 2,405

MOS8 (Technology) $2,332 §$ 3,346 $ 4,715 $ 4,822 § 5,642 §$ 8,013 .

HMOS 1,361 2,184 3,207 3,190 3,902 5,496

PMOS 574 497 503 451 376 319

CMOS 397 665 1,005 1,181 1,364 2,198

MOS (Function) $2,332 §$ 3,346 $ 4,715 $ 4,822 § 5,642 § 8,013

Memory 1,676 2,230 2,075 2,701 3,691

Micro Device 541 862 1.085 1,318 2,013

Logic 1,129 1,623 1,662 1,623 2,309

Linear §1,637 $ 2,008 $ 2,457 § 2,887 § 2,840 $ 3,673

Total Discrete $3,301 $ 3,522 $ 3,883 $ 3,985 § 3,547 § 3,949

Total Optoelectronic $ 422 ¢ 564 $ 689 § 797 § 820 § 1,032

Source: Dataquest
May 1987

8 © 1987 Dataguest Incorporated May SIS Executive Issues -
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Table 1b

WORLDWIDE SEMICOHDUCTOR COMSUMPTION
{(Millions of Dollars)

1984 = 1985 = 31986 = 1287 = 1988 1989

Total Semiconductor $29,087 $24,823 $31,009 $£36,667 844,261 $44,284
Total IC $22,753 $18,988 $23,.601 $28,449 $34,948 $£35,200
Bipolar Digital
{Tech) $ 4,812 $ 3,799 § 4,321 § 4,963 $ 6,042 § 5,950
TTL 4,067 3,058 3,478 .
ECL 507 607 590
Other 138 134 152
Bipolar Digital
(Func) $ 4,812 §$ 3,799 $ 4,321 $ 4,963 $ 6,042 $ 5,950
Memory 719 503 675 783 905 891
Logic 4,093 3,196 "3,646 4,180 5,137 5,059
MC0S (Technology) $13,014 $10,422 $13,064 §$16,687 $21,216 $21,515
WMOS 8,850 6,488 7,269 8,344 8,911 6,885
PMOS 281 146 112 101 83 68
CMOS 3,883 3,788 5,683 8,243 12,222 14,562
MOS8 (Function) $13,014 $£10,422 $13,064 $£16.687 $21.216 $21,515
Memory 6,261 4,013 4,338 5,491 7,142 7.010
Micro Device 3,261 2,751 3,661 4,637 5,870 6,035
Linear $ 4,927 § 4,767 $ 6,216 $ 6,799 $ 7,690 §$ 7,735
Total Discrete $ 5,054 § 4,670 §$ 5,818 % 6,474 $ 7,251 § 7.060

Total Optoelectronic $ 1,280 ¢ 1,165 &% 1,590 §$ 1,744 §$ 2,062 § 2,024

e

Source: Dataquest‘
May 1987

. 5IS Executive Issues © 1987 Dataguest Incorporated May 9
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Table lc -

WORLDWIDE SEMICORDUCIOR CONSUMPTION
(Millions of Dollars)

CAGR CAGR
1990 1991 1992 {87-92) 1997 {92-97)
Total Semiconductor $50,.166 $58.853 §70,546 14.0% $132,119 13.4%
Total IC $40,428 $48,214 §58,778 15.6% $115,567 14.5%
Bipolar Digital
{Tech) $ 6,544 $ 7,548 $ 8,912 12.4% $ 14,635 10.4%
TTL
ECL
Other
Bipolar Digital
( Fune) $ 6,544 $ 7,548 $ 8,912 12.4% $ 14,635 10.4%
Memory 925 1,005 1,119 7.4% 1,461 5.5%
" Logic 5,619 6,543 7,793 13.3% 13,174 11.1% .
MOS (Technology) $25,488 $31,380 $39,510 18.8% §$ 85,662 16.7%
RMOS 5,607 4,393 3,951 (13.9%) 857 (26.3%)
PMOS 63 57 50 (13.1%) 1 (54.3%)
CMOS 19,818 26,930 35,509 33.9% 84,804 19.0%
MOS {(Function) $£25,488 $31,380 $39,510 18.8% §$ 85,662 16.7%
Memory 8,103 9,729 14,250 21.0% 24,400 11.4%
Micro Device 7,209 9,350 13,100 23.1% 26,662 15.3%
Logic 10,176 12,301 16,640 20.5% 34,600 15.8%
Linear $ 8,396 § 9,286 $10,356 8.8% §$ 15,270 " B.1%
Total Discrete $ 7,517 $ 8,179 §$ 8,942 6.7% $ 11,763 5.6%

Total Optoelectronic § 2,221 § 2,460 §$ 2,826 10.1% § 4,789 11.1%

Source: Dataguest
May 1987
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Table 2a

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION

Total Semiconductor
Tetal 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 Discretae

Total Optoelectronic

({Millions of Dollars)

1978 1979 1980 1981 1982 1983

$3,506
$2,335%

§ 666

$ 666

£1,099

$1,099

$ 5706
$1,005

$ 166

$4,538
$3,179

5 901

£ 901
185
716

$1,703

$1,703
1,028
186
489
$ 575
$1,161

$ 198

12 © 1987 Dataguest Incorporated May

$6,053
$4,562

$1,411

$1,411
396
1,015

$2,442

$2,442
1,230
377
835
$ 709
$1,289

$ 202

$6.529
$4,867

$1,339

$1,339
375
964

$2,595

$2,595
1,107
489
999
£ 933
$1,398

$§ 264

Source:

$6,970
35,466

$1,367

$1,367
320
1,047

$3,183

$3,183
1,592
641
950

$ 916
$1,221

$ 283

$9,141
$7.,400

$1,729

$1,729
423
1,306

$4.,416

$4,416
2,051
1,068
1,297
$1,255
51,397

$§ 344

Dataquest

May 1987
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Table 2b

NORTH AMERICAN SEMICORDUCTOR CONSUMPTION
(Millions of Dollars)

1984 1985 1986 1987 1938 1989

Total Semiconductor $13,139 §$9,.607 $10,201 $11,743
Total IC $10,940 $7.,710 §$ 8,136 § 9,511

Bipolar Digital
(Tech) $ 2,843 $2,006 §$ 2,021 § 2,186
TTL
ECL
Other

Bipolar Digital

Memory 431 315 a3s 382
Logie 2,412 1,681 1,686 1,804
MOS (Technology) $ 6,355 $4,247 $ 4,484 §$ 5,527
NMOS
PMOS
CMO0S
MOS (Function) $ 6,355 $4,247 $ 4,484 $ 5,527
Memory 3,248 1,774 1,560 1,785
Micro Device 1,719 1,195 1,262 1,566
Logic 1,388 1,278 1,662 2,176
Linear $ 1,742 $1.457 $ 1,631 $ 1,798
Total Discrete $ 1,727 $1,528 ¢ 1,649 §$ 1,787

Total Optoelectronic $ 472 $ 369 § 416 $ 445

$14,326

$11,822

$ 2,747

$ 2,747
454
2,293

$ 6,980

$ 6,950
2,213
2,018
2,719

$ 2,125

§ 1,984

$§ 520

$14,302

$11.872

$ 2,690

$ 2,690
450
2,240

$ 7,085

$ 7,085
2,180
2,075
2,820

§ 2,097

$ 1,925

§ 505

Source: Dataquest
May 1987
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Table 2¢

NORTH AMERICAN SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

CAGR CAGR
1990 1991 1992 {87-92) 1997 {92-97)
Total Semiconductor $15,998 $18,273 $21,470 12.8% $37,770 12.0%
Total IC $13,425 $15,507 $18,443 14.2% $33,850 12.9%
Bipclar Digital
(Tech) $ 2,918 $ 3,335 §$ 3,950 12.6% $ 6,850 11.6%
TTL
ECL
Other
Bipolar Digital
(Func) $ 2,918 § 3,335 % 3,950 12.6% § 6,850 11.6%
Memory 468 515 590 9.1% a50 7.6%
Logic 2,450 2,820 3,360 13.2% 6,000 12.3%
MOS (Technology) £ 8,176 § 9,625 $11,619 16.0% $22,900 14.5%
NMOS
PMOS
CMOS
MOS8 {(Function) $ 8,176 $ 9,625 $11,619 16.0% $22,900 14.5%
Memory 2,450 2,800 3,300 13.1% 6,000 12.7%
Micro Device 2,376 2,825 3,469 17.2% 7,000 15.1%
Logic 3,350 4,000 4,850 17.4% 9,900 15.3%
Linear £ 2,331 §$ 2,547 §$ 2,874 9.8% £ 4,100 T.4%
Total Discrete $ 2,033 $ 2,181 $ 2,367 5.8% $ 3,000 4,9%
Total Optoelectronic § 540 $ 585 % 660 8.2% 920 6.9%

Source: Dataquest
. May 1987
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Table 3a

JAPANESE SEMICONDUCTOR CONSUMPTION
{Millions of Dollars)

1978 1979 1580 1981 1982 1983

Total Semiconductor $2,448 $2,768 $3,383 $4,295 $4,082 85,6581
Bipolar Digital (Tech) $ 250 § 304 $ 345 $ 438 § 4983 §$ 624
TTL
ECL
Other

Bipolar Digital (Func) $ 259 $ 304 $ 345 $ 438 $ 498 £ 624

Memory 52 57 77 87 59
Legic 252 288 361 411 565
MOS (Technology) $ 588 $ 762 $ 991 $1,174 $1,263 $1,920

NMOS

PMOS

CMOS
MOS (Function) $ 588 $ 762 $ 991 $1.,174 $1,263 $1,920
Mamory 256 423 491 534 865
Micro Device 213 269 404 446 564
Logic 293 299 279 283 461
Linear $ 582 § 672 § 865 $1,181 $1,094 $1,458
Total Discrete $ 946 § 889 §$ 986 $1,237 $ 970 $1,267
Total Optoelectronic $ 103 $ 141 $ 196 & 265 §$ 257 §$ 382

Sourcet: Dataquest
May 1987
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Semiconductor Consumption

Table 3b

JAPANESE SEMICONDUCTOR CORSUMPTIOH
(Millions of Dollars)

Total Semiconductor
Total IC

Bipolar Digital
{Tech)
TTL
ECL
Other

Bipolar Digital
{Func)
Memory
Logic

MOE (Technology)
MOS
PMOS
CMOS

MOS (Function)
Memory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

1984 1985 1986 1987 1988 3989

$8,845

$6,705

$ 999

$ 999
132
867

$3,742

$3.742
1,708
913
1,124
$1,964
$1,669

$ 471

$8.599

86,567

$ 953

$ 953
125
28

$3,595

$3,595
1,383
936
1,306
$2,019
$1,566

$ 466

$12,356

$

9,490

1,298

1,298
156
1,142

5,216

5,216
1,729
1,541
1,946

2,976

2,150

716

514,239

$11,134

3 1,502

§ 1,502
193
1,309

5 6,580

$ 6,580
2,284
i,921
2,375

$ 3,052

$ 2,342

$ 763

Source:

516,732

$13, 244

$ 1,703

$ 1,793
222
1,571

$§ 8,121

$ 8,121
2,992
2,346
2,783

$§ 3.330

$ 2,578

$ 910

$16,656

$13,206

$ 1,803

$ 1,803
218
1,585

$ 8,030

$ 8,030
2,820
2,350
2,860

$ 3,373

$ 2,550

$ 900

Dataquest

May 1987

@ 1987 Datagquest Incorporated May
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Semiconductor Consumption

Table 3c

JAPANESE SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)

CAGR CAGR
1990 1991 1992 {87-92) 1997 (92-97)
Total Semiconductor $19,039 $22,764 $27,548 14.1% $51,046 13.1%
Total IC $15,285 $18,549 $£22,853 15.5% $43,964 14.0%
Bipolar Digital

{Tech) $ 2,014 $ 2,388 § 2,831 13.5% $ 4,332 8.9%

TTL

ECL

Other

Bipolar Digital

(Func) $ 2,014 §$ 2,388 §$ 2,831 13.5% $ 4,332 8.9%
Memory 223 239 252 5.5% 283 2.3%
Logic 1,791 2,149 2.579 14.5% 4,049 9.4%

MOS8 (Technology) $ 9,641 $12,139 $15,646 18.9% $33,762 16.6%

NMOS

PMOS

CcMOS
MOS8 (Function) $ 8,641 $12,139 $15,646 18.9% $33,762 16.6%
Memory 3,268 3,915 5,301 18.3% 10,500 14.6%
Micro Device 2,855 3,897 5,066 21.4% 11,262 17.3%
Logic 3,518 4,327 . 5,279 17.3% 12,0400 17.8%
Linear $ 3,630 $ 4,022 $ 4,376 7.5% $ 5,870 6.1%
Iota} Discrete $ 2,739 § 3,054 §$ 3,335 7.3% $ 4,463 6.0%

Total Optoelectronic § 1,015 §$ 1,161 § 1,360 12.3% $ 2,619 14.0%

Source: Dataguest
May 1987
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Semiconductor Consumption

Table 4a

JAPANESE SEMICONDUCIOR CONSUMPTION
(Billiong of Yen)

1978 1979 1980 1981

Total Semiconductor ¥514.1 ¥606.2 ¥W768.1 ¥949.1

Total IC ¥293.8 ¥380.7 ¥499.7 ¥617.3
Bipolar Digital

{(Tech) ¥ 54,4 ¥ 66.6 ¥ 78.3 ¥ 96.8

TTL 20.8 28.5 33.6 41.5

ECL 16.4 25.6 30.2 37.3

Other 17.2 12.5 14.5 18.0
Bipolar Digital

{Func) ¥ 54.4 ¥ 66.6 ¥ 78.3 ¥ 96.8

Memory 11.4 12.9 17.0

Logic 55.2 65.4 79.8

MOS (Tech) ¥123.5 ¥X166.9 ¥225.0 ¥259.5

NMOS 77.1 107.1 151.0 173.9

PMOS 35.9 23.9 19.5 16.9

CMOS 10.5 35.9 54.5 68,7

MOS (Func) ¥123.5 ¥166.9 ¥225.6 ¥259.5

Memory 56.1 96.0 108.5%

Micro Device 46.6 61.1 89.3

Logic 64.2 67.9 61.7

Linear ¥115.9 W¥147.2 ¥196.4 ¥261.0

Total Discrete ¥198.6 ¥194.7 ¥223.8 ¥273.3

Total Cptoelectronic ¥ 21.7 ¥ 30.8 ¥ 44.6 ¥ 58.5

Exchange Rate (Yen/US§) 210.0 219.0 227.0 221.0

1982
¥1,012.3

¥ 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

Source:

1983
¥1,328.0

¥ 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
139.5
108.3
¥ 342.6
¥ 297.8
¥ 89.7
235.0

Datagquest
May 1987

20 @ 1987 Dataguest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Table 4b

JAPANESE SEMICONDUCTOR CONSUMPTION
{Billions of Yen)

Total Semiconductor
Total IC

Bipolar Digital
{Tech) -
TTL
ECL
Other

Bipolar Digital
(Fung)
Memory
Logic

MOS (Tech)
NMOS
PMOS
CMOS
MOS (Func)
Memory
Micro Device
Logic
Linear
Total Discrete
Total Optoelectronic

Exchange Rate (Yen/US$)

8IS Executive Issues

1984 1985 1986 1987 1988 1989

¥2,096.3
¥1,589.2

¥ 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

¥2,049.0
¥1,563.0

¥ 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

#2,063.6
¥1,584.8

¥ 216.8
117.9
61.0
37.9

216.8
26.1
1%0.7

871.0
502.8

3.3
364.9
871L.0
288.7
257.3
325.0
497.0
359.2
119.6

167.0

¥2,192.8
¥1,714.6

¥ 231.3
99.9
96.7
34.7

¥ 231.3
29.7
201.6

¥1,013.3
517.9
9.2
486.2
¥1,013.3
351.7
295.8
365.8
470.0
360.7
117.5

154.0

¥2,576.8
¥2,039.6

276.1
116.3
120.6

39.2

276.1
34.2
241.9

¥1,250.7
544.1
7.5
699.0
¥1,250.7
460.8
361.3
428.6
512.8
397.1
140.1

154.0

Source:

¥2,565.0
¥2,033.7

¥ 277.17
113.2
126.3

38.2

¥ 277.7
23.6
244.1

¥1,236.6
444.0
4.8
787.9
¥1l,236.6
434.3
361.9
440.4

¥ 519.4
¥ 392.8
¥ 138.5

154.0

Dataguest

May 1987

® 1987 Dataquest Incorporated May
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Semiconductor Consumption

Table 4c

JAPANESE SEMICONDUCTOR CONSUMPTION

{Billions of Yen)

CAGR CAGR
1990 1991 1992 (87-92) 1997 (92-97)
Total Semiconductor ¥2,932.0 ¥3,505.7 ¥4,242.6 14.1% ¥7,861.1 13.1%
Total IC ¥2,353.9 ¥$2,856.5 ¥3,519.5 15.5% ¥6,770.4 14.0%
Bipelar Digital
(Tech) ¥ 310.1 ¥ 367.7 ¥ 436.0 13.5% ¥ 667.1 8.9%
TTL 118.7 136.0 161.1 10.0% 200.0 4.4%
ECL 153.4 184.0 218.1 17.7% 412.6 13.7%
Other 38.0 47.7 £56.8 10.4% 53.5 (1.2%)
Bipelar Digital
{Func) ¥ 310.1 ¥ 367.7 ¥ 436.0 13.5% ¥ 667.1 8.9%
Memoxry 34.3 36.8 38.8 5.5% 43.6 2.4%
Logic 275.8 330.9 397.2 14.5% 623.5 9.4%
MOS {(Tech) ¥1l,484.8 ¥1,869.4 ¥2,409.6 18.9% ¥5,199.3 16.6%
NMOS 421.7 479.4 617.8 3.6% 831.9 6.1%
PMOS 4.5 4,2 5.6 (9.5%) 3.5 {9.0%)
CMOS 1,058.6 1,385.8 1,786.2 29.7% 4,363.9 19.6%
MOS (Func) ¥1,484.8 ¥1,869.4 ¥$2,409.6 18.9% ¥5,199.3 16.6%
Menmory 503.3 602.9 8l6.4 18.3% 1,617.0 14.6%
Micro Device 439.7 600.1 780.2 21.4% 1,734.3 17.3%
Logic 541.8 666.4 813.0 17.3% 1,848.0 17.8%
Linear ¥ 559.0 ¥ 619.4 ¥ 673.9 7.5% ¥ 904.0 6.1%
Total Discrete ¥ 421.9 ¥ 470.4 ¥ 513.7 7.3% ¥ 687.3 6.0%
Total Optoelectronic 156.2 178.8 209.4 12.3% 403.4 14.0%
Exchange Rate (Yen/US$) 154.0 154.0 154.0 154.0
Source: Dataquest
May 1987
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Semiconductor Consumption

Table 5a

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTION:
(Millions of Dollars)

lQ?ﬂ 1979 1980 1981 1982 1983

Total Semiconductor $2,339 $3,018 $3,686 $3,041 $3,167 $3,370
Total IC $1,238 $1,747 $£2,333 $£1,892 $1,988 $2,323
Bipolar Digital (Tech) $ 291 $ 390 $ 510 $ 454 § 434 $ 483
TTL
ECL
Other

Bipolar Digital (Func) $ 291 3 390 $ 510 $ 454 $ 434 $ 483

Memory a5 116 103 100 107
Leogic 305 394 351 334 376
MOS (Technology) $ 535 § 781 $1,139 §$ 882 $ 948 $1,227

HMOS

PMOS

CMOS
MOS (Function) $§ 535 § 781 51,139 § 882 $ 948 §$1,227
Memory 367 543 426 469 581
Micro Device 125 189 149 1638 239
Logic 289 407 307 311 407
Linear § 412 § 576 $ 684 $ 556 $ 606 $ 613
Total Discrete $£1,004 $1,128 $1,192 $ 995 $1,011 $ 866
Total Optoelectronic -3 97 $ 132 $ 161 $ 154 §$ 168 § 181

Source: Dataguest
May 1987
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Semiconductor Consumption

Table 5b

WESTERN EUROPEAN SEMICONDUCTOR CONSUMPTIOH
(Millions of Dollars)

Total Semiconductor
Total IC

Bipelar 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

SIS Executive Issues

1984 4985 1986 1987

$4,805

$3,634

$§ 724

$§ 724
149
575

$2,092

$2,092
995
465
632
$ 8ls
$ 963

$ 208

$4,720

$3,556

$ 709

$ 709
157
552

$1,953

$1,953
750
4885
718

¥ 894

$ 954

$ 210

$5,532

$4.088

$ 782

$§ 782
172
610

$2,280

$2,280
822
578
830
$1,026
$1,153

§ 291

1988 1989
$6,780 $8.129 58,158
$5.126 $6,288 $6,415
$§ 978 £1.126 $1,075
§ 978 $1,126 $1,075

193 208 201
785 918 374
$2,942 $3.877 $4.035
$2,9042 53,877 $4,035
1,043 1,385 1,420
726 936 1,008
1,173 1,556 1,610
$1,206 $1.285  $1,305
$1,314 $1,450 $1,360
§ 340 $§ 391 § 383
Source: Datagquest

May 1987
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Semiconductor Consumption

Table 5¢c

WESTERN EUROPEAN SEMICONDUCTOR CORSUMPTION
(Millions of Dollars)

CAGR CAGE
1990 1991 1992 {87-02) 1997 (92-97)
Total Semiconductor $9,192 $10,782 $12,900 13.7% £24,145 13.4%
Total IC $7.364 § 8,878 $10,830 16.1% $21,645 14.9%
Bipolar Digital

{Tech) $1,183 §$ 1,321 § 1,515 9,1% $ 2,245 B.2%
TTL
ECL
Other

Bipolar Digital -

{Func) $1,183 §$ 1,321 §$ 1,515 9.1% $ 2,245 8.2%
Memory 209 221 240 4.5% 270 2.4%
Logic 974 1,100 1,275 10.2% 1,975 9.1%

MOS8 (Technology) $4.826 §$ 6,074 $ 7,665 21.1% $16,700 16.9%

NMOS

PMOS

CMOS
MOS§ (Function) $4,826 $ 6,074 $ 7,665 21.31% $16,700 16.9%
Memory 1,685 2,132 2,740 21.3% 4,500 10.4%
Micro Device 1,253 1,718 2,250 25.4% 5,300 18.7%
Logic 1,888 2,224 2,675 17.9% 6,900 20.9%
Linear $1.355 ¢ 1,483 §$ 1,650 6.5% $ 2,700 10.4%
Total Discrete $1,420 $ 1,479 $ 1,600 4.0% $ 1,800 2.4%
Total Optoelectronic §F 408 $ 425 § 470 6.7 $ 700 8.3%

” Source: Dataquest
May 1987
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Semiconductor Consumption

Table Ga

REST QOF WORLD SEMICONDUCTOR CONSUMPTION
(Millions of Dollars)

1978 1979 1980 1981 1982 1983

Total Semiconductor $660 $790 $996 $963 $1,042 $1.503
Total IC $258 $£364 $450 $494 $§ 685 $§ 959
Bipolar Digital (Tech) £45 § 719 $108 $106 ~ $ 113 $ 162

TTL

ECL

Other

Bipolar Digital {Func) $45 $ 79 5108 $106 § 113 $ 162
Memory 2 3 3 4 4
Logic 77 108 103 109 158
MOS (Technology) $110 $100 $143 $171 $ 248 $ 450

NMOS

PMOS

CMOS
MOS {Function) $110 $100 $143 $171 $ 2418 $ 450
Memory 25 34 51 106 194
Micro Device 17 27 43 63 112
Logic 58 82 77 79 144
Linear $103 $185 $199 $217 $ 224 & 347
Total Discrete $346 $334 $416 $355 $ 345 § 419
Total Optoelectronic £ 56 $ 92 $130 $114 $§ 112 $ 125

Source: Dataquest
May 1987
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Semiconductor Consumption

Table 6b

REST OF WORLD SEMICONDUCTOR CONSUMPTION

Total Semiconductor
Total IC

Bipeolar Digital
(Tech)
TTL
ECL
Other

Bipolar Digital
{Func)
Memory
Logic

MOS (Technology)
NMOS
PMOS
CMOS

M0S (Function)
Memory
Micro Device
Logic

Lineax

Total Discrete

Total QOptoelectronic

SIS Executive Issues

{Millions of Dollars)

1984 1985 1986 1987 1988 1989

$2,298 $1,897 $2,920
$1.,474 $1,155  $1,887
F 246 $ 131 s 220
$ 246 $ 131 § 220
7 6 12

239 125 208

$ 828 $ 627 $1,084
$§ 828 $§ 627 $1,084
313 136 227
164 135 280
348 356 5717

$ 403 $ 2397 $ 583
$ 695 $ 622 $ 866
3 129 $ 120 $ 167

$3,905

$£2,678

$ 297

$ 297
i5
282

$1.638

$1.638
379
424
835
$ 743
$1,031

§ 196

$5.074

$3,594

8 2376

$ 376
21
358

$2,268

$2.,268
552
570
1,146
$ 950
$1.,239

§ 241

Source:

® 1987 Dataquest Incorporated May

$5,168

$3,707

$ 382

$ 382
22
360

52,365

$2,365
580
605
1,180
$§ 960
$1.,225
§ 236

Dataguest
May 1987
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Semiconductor Consumption

Table 6c¢

REST OF WORLD SEMICONDUCTIOR CONSUMPTIOR
(Millions of Dollars)

CAGR CAGR
1990 1991 1992  (87-92) 1997 {92-97)

Total Semiconductor £5,937 $7,034 $3,628 17.2%  $19,158 17.3%
Total IC $4,354 $5,280 $6,652 20.0% $16,108 192.3%
Bipolar Digital
{Tech) $ 429 $ 504 § 616 15.7% $ 1,208 14.4%
ITL
ECL
Other

Bipolar Digital

{Func) $ 429 §$ S04 § 616 15.7% $ 1.208 14.4%
Memory . 25 30 37 19.8% 58 9.3%
Logic 404 474 579 15.5% 1,150 14.7% .

MOS (Technology} $2,845  $3,542 $4,580 22,8%  $12,300 21.8%

MMOS

PMOS

CMOS
MOS (Function) $2,845  $3,542  $4,580 22.8%  $12.300 21.3%
Memory 700 882 1,150 24.9% 3,400 24,.2%
Micro Device 725 910 1,180 22.7% 3,100 21.3%
Logic 1,420 1,750 2,250 21.9% 5,800 20.9%
Linear $1,080 $1,234  $1,456 14.4% § 2,600 12.3%
Total Discrete $1,325 $1.465  $1.,640 9.7% § 2,500 8.8%

Total Optoelectronic $ 258 5 289 § 336 11.4%  § 550 10.4%

Source: Datagquest
May 1987
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Semiconductor Consumption

Table 7a

WORLDWIDE AVERAGE SELLING PRICES
{Dollars)

19738 197¢% 1980 1981 1982 1983

Total Semiconductor $0.29 $0.30 $0.32 $0.31 $0.33 $0.33
Total IC $1.01 $0.97 $1.07 £1.02 $1.01 $1.04
Bipolar Diéital
(Tech) $0.63 $0.57 $0.70 $0.70 $0.62 $0.65
TTL
ECL
Other
Bipolar Digital
(Func) $0.63 $0.57 $0.70 £0.70 $0.62 $0.65
Memory 3,04
Logice ’
MOS (Technelogy) $1.91 $1.93 $1.81 $1.66 $1.71 $1.72
NMOS $4.46 $3.66 $3.08 $3.06 $z2.91 $3.15
PMOS $1.92 $1.80 $1.75 $1.70 $1.70 $1.75
CMOS $0.64 $0.78 $0.79 $0.74 $0.78 $0.80
MOS (Function) $1.91 $1.93 $1.81 $1.66 $1.71 $1.72
Memory $5.15 $4.90 $3.17 $3.06 $3.21
Micro Device $3.96 $3.61 $3.40 $3.34 $£3.40
Logic $0.89 $0.85 $0.86 $0.80 $0.79
Linear $0.84 $0.78 $0.83 $0.31 $0.79 $0.76
Total Discrete $0.13 $0.12 $0.12 $0.11 $0.11 $£0.09
Total Optoelectronic $0.47 $0.51 $0.44 $0.39 $0.38 £0.37

Source: Dataguest
May 1987
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Semiconductor Consumption

WORLDWIDE AVERAGE SELLING PRICES

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

SIS Executive Issues

Table 7b

{Dollars)
1984 1985
$0.36 $0.34
$1.11 $1.07
$0.65 $0.71
$0.65 $0.71
$2.02 $1.68
$3.73 $2.54
$1.75 $1.75
$0.99 $1.07
$2.02 $..68
$3.90 $2.59
$4.41 $3.91
$0.85 $0.93
$0.75 $0.76
$0.09 $0.09
$0.36 $0.33

1986
$0.35
$1.12

$0.71

1987 1988 1989
$0.39 $0.41 $0.37
$1.138 $1.26 $1.24
$0.73 $0.75 $0.75
$0.73 $0.75 $0.75
$1.81 $1.92 $1.88
$2.67 $2.56 $2.33
$1.70 $1.65 $1.65
$1.37 $1.63 $1.73
$1.81 §1.92 $1.88
$§2.73 $3.14 $2.86
$4.16 $4.51 $3.93
$1.08 $1.10 $1.14
$0.84 $0.88 $0.86
$0.10 $0.10 $0.08
$0.34 $0.35 $0.32
Source: Dataguest
May 1987
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Semiconductor Consumption

Table Te

WORLDWIDE AVERAGE SELLING PRICES
(Dollars)

CAGR CAGR
19%0 1991 1992 (87-92) 1997 (92-97)
Total Semiconductor $0.390 $0.39 $0.43 2.0% $0.56 5.6%
Total IC $1.31 $1.40  $£1.43 4.0% $1.73 3.8%
Bipolar Digital
(Tech) $0.77 $0.81 $0.82 2.4% $0.86 1.0%
TTL
ECL
Other

Bipolar Digital

{Func) $0.77 $0.81 $0.92 4.7% $0.86 (1.3%)

Memory

Logic

MOS8 {(Technology) $1.938 $2.10 $2.07 2.7% $2.54 4,.1%
RMOS $2.28 $2.24 $1.84 (7.1%) $1.08 (10.1%)
PMOS $1.65 $1.65 $1.60 (1.2%) $1.30 (4.1%)
CMOS $1.91 $2.08 $2.10 8.9% $2.57 4.1%
MOS (Function) $1.98 £2.10 $2.07 2.7% $2.54 4.1%
Memory $3.18 $3.52 $£3.80 6.3% $3.80 0.0%
Micro Device $3.76 $3.64 $3.80 {1.8%) £3.80 0.0%
Logic $1.21 $1.28 $1.40 5.3% $1.70 4.0%
Linear $0.88 $0.92 $0.94 2.3% $0.95 0.2%
Total Discrete $0.08 $0.08 $0.08 (4.8%) $0.08 (0.1%)
Total Optoelectronic $0.33 £0.33 $0.34 {0.4%) $0.32 {1.0%)

Source: Datagquest
May 1987
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Semiconductor Consumption

Table 8a

WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Millions of Unita)

Total Semiconductor
Total IC

Bipolar Digital
{Tech)
TTL
ECL
Other

Bipelar Digital
(Func)
Memory
Logic

MOS (Technology}
HMOS
PMOS
CMOS

MOS (Function)
Memory
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

1978 1979 1980 1981 A982 1983

30,986

5,171

2,002

2,002

1,221
308
299
617

1,221

1,949
24,917

898

37,421

7,242

2,937

2,937

1,731
597
276
858

1,731
325
137

1,269

2,574

29,068

1,111

43,800

8,955

3,391

3,391

2,603
1,041

287
1,278

2,603
455
239

1,909

2,960

33,288

1,587

36 ® 1987 Datagquest Incorporated May

47,180

9,809

3,339

3,339

2,906
1,042

265
1,598

2,906
655
319

1,933

3,564

35,326

2,045

Source:

46,264 60,344
10,791 14,110
3,890 4,612
3,890 4,612
{873
¢4
3,306 4,665
1,341 1,745
221 182
1,744 2,738
3,306 4,665
883 1,150
395 592
2,029 2,923
3,595 4,833
33,314 43,443
2,159 2,791
Datagquest

May 1987
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Semiconductor Consumption

Table 8b

WORLDWIDE SEMICONDUCTOR CONSUMPTION
(Millions of Units)

Total Semiconductor
Total IC

Bipolar Digital
{Tach)
TTL
ECL
Other

Bipolar Digital
(Func)
Memory
Logic

MOS (Technology)
WMOS
PMOS
CMOS

MOS (Functionm)
Memoxy
Micro Device
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues

1984 1985 1986 1987 1988 1989

80,601

20,425

7,403

7,403

6,453
2,376

161
3,917

6,453
1,605
739
4,108
6,569
56,660

3,516

73,191

17,809

5,351

5,351

6,186
2,558

83
3,545

6,186
1,549
704
3,933
6,272
51,883

3,499

88,996

21,010

6,086

6,086
/5%

592%

7,524
2,800

66
4,659

7,524
1,808
893
4,824
7,400
63,040

4,946

94,977 106,818 118,656
24,092 27,829 28,344
6,799 8,056 7,933
6,799 8,056 7,933
9,199 11,034 11,416
3,123 3,486 2,958
59 50 41
6,016 7,498 8,417
9,199 11,034 11,416
2,011 2,275 2,451
1,115 1,302 1,536
6,073 7.458 7,430
8,094 8,739 8,994
65,812 73,025 83,927
5,073 5,963 6,385
Source: Datagquest

May 1987
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Table 3c

WORLDWIDE SEMICOQONDUCTOR CONSUMPTION
(Millions of Units)

CAGR CAGR
1999 1991 = 1992  (87-92) 1997 = (92-97)
Total Semiconductor 127,585 149,422 165,538 11.8% 235,640 7.3%
Total IC 30,915 34,355 40,968 11.2% 66,881 10.3%
Bipolar Digital
{Tech) 8,499 9,319 10,8638 9.8% 17,017 9,4%
TTL
ECL
Other
Bipolar Digital
{Func) 8,499 9,319 9,687 7.3% 17,017 11.9%
Memory
Logic
MOS (Technology) 12,875 14,943 19,083 15.7% 33,790 12.1%
WMOS 2,461 1,961 2,143 (7.3%) 791 (18.1%)
FMOS g 35 31 (12.1%) 1 (49.8%)
CMOS8 10,376 12,947 16,9209 23.0% 32,998 14.3%
MOS (Function) 12,875 14,943 19,083 15.7% 33,790 12.1%
Memory 2,548 2,764 3,750 13.3% 6,421 11.4%
Micro Device 1,917 2,569 3,447 25.3% 7.016 15.3%
Logic 8,410 9,610 11,886 14.4% 20,353 11.4%
Linear 9,541 10,093 11,017 6.4% 16,074 7.8%
Total Discrete 89,903 107,688 116,171 12.0% . 153,768 5.8%
Total Optoelectronic §,767 7,379 38,398 10.6% 14,990 12.3%

Source: Datagquest
May 1987
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Semiconductor Consumption

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.
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.

1la
1b
1c
14
2a
2b
2c
24
3a
3b
e
3a
4a
4b
4c
44
S5a
5h
S5¢
54
6a
6b
6c
64
Ta
7b
Te
74
8a
8b
*

84

LIST OF TABLES

Regigu Covered

Japan and
Rates
Worldwide
Worldwide
Worldwide
Worldwide
Horth Ame
North Ame
Worth Ame
North Ame
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese
Japanese

Western Europe Exchange

Consumption
Consumption
Consumption
Consumption {(CAGR)
rican Consumption
rican Consumption
rican Consumption
rican Consumption
Consumption
Consumption
Consumption
Consumption
Consumption
Consumption
Consumption
Consumption

Western European Consumption
Western European Consumption
Western European Consumption
Western European Consumption
Rest of World Consumption
Rest of World Consumption
Rest of World Consumption
Rest of World Consumption

Worldwide
Worldwide
Worldwide
Worldwide
Worldwide
Worldwide
Worldwide
Worldwide
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Average Selling Prices
Average Selling Prices
Average Selling Prices
Average Selling Prices
Consumption
Consumption
Consumption
Consumption

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
19388-1992;
1977-1997
1976-1981
1982-1987
1988-1992:;
1977-1997
1976-1881

.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
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Dollars
Dollars
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Dollars
Dollars
Dollars
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Dollars
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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 3 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).

2 © 1988 Dataquest Incorporated June SIS Executive Issues
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Semiconductor Consumption

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:

L 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.

L For Western European markets, marketing statistics from WSTS data and
Dataquest's estimates of regional company sales are used to determine
consumption,

L 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 (E[A), MITI, WSTS, and the U.S. Department of Commerce

. Published product literature and price lists
L 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

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 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

4. © 1988 Dataquest Incorporated June SIS Executive Issues
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Semiconductor Consumption

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 3¢}
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 doilars
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.

SIS Executive Issues © 1988 Dataquest Incorporated June 5
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Semiconductor Consumption

Table la

Worldwide Semiconductor Market
(Millions of Dollars)

1976¢ 1971 1978 = 1979 = 1980 = 1983

Total Semiconductor $5,982 $6,968 $8,953 $11,114 $14,118 $14.828
Bipolar Digital $ 865 $ 994 $1,261 $ 1,674 & 2,374 $ 2,337
Memory 324 872 558
Logic 1,350 1,802 1,779
MOS Digital $1.239 $1.584 $2,332 $ 3,346 $ 4,715 §$ 4,822
Memory 1,676 2,230 2,075
Micro 541 862 1,085
Logic 1,129 1,623 1,662
Linear $ 983 81,185 $1,637 $ 2,008 §$ 2,457 § 2,887
Total Discrete $2,612 $2,903 $3,301 $ 3,522 § 23,883 § 3,985 ‘
Total Optoelectronic $§ 283 8 302 $ 422 § 564 $ 689 $ 797

Source: Dataquest
June 1988
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Total Semiconductor

{"iotal Ic

Bipolar Digital
Memory
Logic

] M0S Digital
Memory

‘ Micro

| Logic

l Linear

"Total Discrete

Total Optoelectronic
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Table 1b

Worldwide Semiconductor Market
(Millions of Dollars)

1982 1983 1984 1985 1986 1987

$15,261
510,894
$§ 2,412
511
1,901

§ 5,642
2,701
1,318
1,623

$ 2,840
$ 3,547

$ 820

$19,537
$14,700
$ 3,015
603
2,412

$ 7,981
3,719
1,979
2,253

$ 3,734
$ 3.865

$§ 972

$28,903
$22,686
5 4,771
774
3,997
$12,970
6,229
3,234
3,507

$ 4,945
3 4,987

$ 1,230

$24,3857
$18,555
$ 3,672
589
3,083
$10,122
3,821
2,748
3,553

$§ 4,761
$§ 4,576

$ 1,226

$25,670
522,848
3 4,309
599
3,710
$12,503
4,652
3,478
4,373

$ 6,036
8§ 5,222

$§ 1,600

Source:

© 1988 Dataquest Incorporated June

$36,498
$28,668
$ 4,672
565
4,107
$16,788
6,019
4,819
5,950

§ 7,208
$ 6,112
$ 1,718

Dataquest
June 1988



Semiconductor Consumption

Table 1c¢

‘Worldwide Semiconductor Market
{(Millions of Dollars)

1988 1980 1990 1991 1992 1997

Total Semiconductor $46,048 $50,194 $49,446 $57,152 $69,533 $120,770
Total IC $36,806 $40,401 $39.572 $46,253 $57,203 $103,760
Bipolar Digital $ 5,531 $ 5,901 $ 65,731 $ 6,492 § 7,572 § 10.760
Memory 621 636 613 578 534 310

Logic 4,910 5,265 5,118 5,914 7,038 10,450

MOS Digital $22,621 $25,073 $24,291 $28,621 $36,179 §$ 70,000
Memory 8,528 9,583 8,967 10,327 : —X2701IS7wv.v 25,000

Micro 6,154 6,743 6,603 7,742 13762992f218,000

Logic 7.939 8,747 8,721 10,552 _16,281'2/»1 27,000
Linear $ 8,654 $ 9,427 § 9,550 $11,140 $13,452 §$ 23,000
Total Discrete $ 7,185 § 7,573 $ 7,613 §$ 8,339 $ 9,341 § 12,400

Total Qptoelectronic $ 2,057 $ 2,220 $ 2,261 § 2,560 $ 2,989 $§ 4,610

Source: Dataquest
June 1988

10 © 1988 Dataquest Incorporated June SIS Executive Issues
0000095
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Total Semiconductor
Total IC

Bipolar Digital
Memory
Logie

MOS Digital
Memory
Micro
Logic

Linear

Total Discrete

Total Optoelectronic
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Table 1d

Worldwide Semiconductor Market
{(Compound Annual Growth Rates)

CAGR

(77-82)

17.0%

23.7%

19.4%
W/A
N/A

28.9%
N/A
N/A
N/A

19.1%

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 CAGR
(92.97) (77-87) (8797}
11.7% 18.0% 12.7%
12,6% 22.5% 13.7%
7.3% 16.7% 8.7%
{10.,3%) N/A (5.8%)
B.2% N/ 9.8%
14.1% 26.6% 15.3%
14.7% , N/A 15.3%
—8-4%/347 N/A 14.1%
10.6% B/A 16.3%
11.3% 19.8% 12.3%
5.8% TeT% 7.3%
9.1% 19.0% 10.4%
Source: Dataqguest
June 1988
11
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Table 2a
North American Semiconductor Market
{Millions of Dollars)
1976 1977 - 1918 1979 1980 1981
Total Semiconductor $2,423 $2,876 $3,506 $4,538 $6,053 $6,529
Total IC $£1,490 $1,811 $2,335 $3,179 $4,562 $4.,867
Bipolar Digital § 470 $ 537 $ 666 $ 901 $1,411 $1,339
Memory 135 386 3758
Logic 716 1,015 954
MOS Digital $ 640 $ 830 $1,099 $£1,703 $2,442 $2,595
Memory 1.028 1,230 1,107
Micro 186 377 489
Logic 489 835 §99
Linear $ 380 $ 444 $ 570 $ 575 $ 709 $ 933
Total Discrete $ 789 $ 940 $1,005 51,161 $1,269 $1,3748

Total Optoelectronic $ 144 $ 125 £ 166 $ 198 $ 222 § 284

Source: -Dataquest
June 1988

G~
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Table 2b

North American Semiconductor Market
(Millions of Dollars)

1982 /1983 3984 1985 = 1986 1987

Total Semiconductor '38;9761 $9.,002 $13,006 $9.420 $9,9638 $11,869
Total IC $5.466 $7.301 $11,089 $7.757 $8,202 $ 9,991
Bipelar Digital $1.367 $1,664 $ 2,818 $1,926 $1.990 $ 2,072
Memory 320 373 441 238 292 279
Logic 1,047 1,291 2,377 1,638 1,698 1,793
. MOS Digital $3,183 $4,326 $ 6,503 $4,322 $4,538 $ 6,128
* Memory 1,592 2,051 3,426 1,783 1,831 2,347
Micro 641 1,034 1,634 1,258 1,285 1,817

Logic 950 1,241 1,443 1,311 1,422 1,564 ~
Linear $ 916 $1.311 $ 1,768 $1.509 $1.674 $ 1,791
Total Discrete $1,201 $1,253 $ 1,503 $1,295 $1,352 $ 1,442

Tetal OQptoelectronic $ 303 $§ 348 §$ 414 $ 368 § 414 $ 436

Source: Dataguest
June 1988
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Table 2¢

North American Semiconductor Market
(Millions of Dollars)

193% 1989 = 1990 = 1991 = 1992 = 1997

Total Semiconductor $14,720 $15,576 $15,236 $17,993 $£22,355 $37,010

Total IC $12,682 $£13,494 $13,079 $15,655 819,762 $33,650

Bipolar Digital $ 2,269 $ 2,375 §$ 2,245 §$ 2,528 § 2,924 § 3,750

Memory 297 301 291 275 265 150

Logic 1,972 2,074 1,954 2,253 2,659 3,600

MOS Digital $ 8,424 § 9,038 $ 3,664 $£10,582 $13,794 $£25,000

Memory 3.4485 3,721 3,499 4,287 5,936 9,800

Micro 2,349 2,500 2,375 2,890 3,558 6,800

Logic 2,590 2,817 2,790 3,405 4,300 8,400

Linear $ 1,989 § 2,081 $ 2,170 $ 2,545 § 3,044 § 4,900
Total Diserete $ 1,573 & 1,587 §$ 1,642 $ 1,753 § 1,904 § 2,400 .

Total Optoelectronic $§ 465 $ 495 §$ 515 § 585 $ 689 § 960

Sourcet Dataquest
June 19882
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Table 2d

North American Semiconductor Market
{(Compound Annual Growth Rates)

CAGR CAGR CAGR CAGR CAGR CAGR
(77-82) {82-87) (87-92) (92-97) (77-87} (87-97)

Total Semiconductor 19.4% 11,.2% 13.5% 10.6% 15.2% 12.0%
Total IC 24.7% 12.8% 14.6% 11.2% 18.6% 12.9%
Bipolar Digital 20.5% 8.7% T.1% 5.1% 14.5% 6.1%
Memory N/A (2.7%) (1.0%) {(10.8%) N/A {(6.0%)

Logic B/A 11.4% 8.2% 6.2% N/A T.2%

MOS Digital 30.8% 14.0% 17.6% 12.6% 22.1% 15.1%
Memory N/A B.1l% 20.4% 10.5% N/A 15.4%
Micro N/A 23.2% 14.4% 13.8% N/A 14.1%
Logic N/A 15.6% 17.0% 14.3% N/A 15.6%
Linear 15.6% 14.4% 11.2% 10.0% 15.0% 10.6%
Total Discrete 5.0% 3.7% 5.8% 4.7% 4.4% 5.2%
Total Optoelectronic 19.4% 7.5% 8.2% 6.9% 13.3% 8.2%

Source: Dataquest
June 1988

SIS Executive Issues ® 1988 Dataquest Incorporated June 15
0000095



Semiconductor Consumption

Table 3a

Japanese Semiconductor Market
{Millions of Dollars)

1976 1977 1978 1979 1980 1981

Total Semiconductor $§1,632 $1,723 $2,448 $2,768 $3.383 $4,295
Total IC $ 787 § 864 $1,399 $1,738 $2,201 $2,793
Bipolar Digital $ 174 $§ 190 $ 259 $§ 304 § 345 §£ 438
Memory 52 57 77
Logic 252 288 361
MOS Digital $ 306 $ 314 $ 588 $ 762 $ 991 $1,174
Memory 256 423 491
Micro 213 269 404
Logic 293 299 279
Linear $§ 307 & 360 § 552 & 672 $§ 865 $1,181
Total Discrete $ 801 $§ 792 $ 946 $ 889 $ 986 $1,237
Total Optoelectronic $ 44 § 67 $ 103 § 141 $ 196 $ 265
Source: Dataquest
June 1988
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Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Linear

Total Discrete

Total Optoelectronic
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Table 3b

Japanese Semiconductor Market
(Millions of Dollars)

1982 1983 1984 1985 1986 1987

$4,082
$2,855
$ 498
87

411
$1,263
534
446
283
$1,094
$ 970

§ 257

$5,722
$4,167
§ 706
109
597
$1,948
893
594
461
$1,513
$1,217

$ 338

$8,774
$6,517
$ 955
163
792
$3,621
1,579
979
1,063
51,941
$1,756

$ 501

$8,149
$£5,985
$ 824
136
688
$3.232
1,185
884
1,163
$1,929
$ 1,621

$ 543

$11,852
$§ 8,879
$ 1,328
170
1,158

$ 4,798
1,755
1.371
1,672

$ 2,753
$ 2,164

§ 809

Scurce:

$14,329
$11,006
$ 1,491
183
1,308

$ 6,327
2,311
1.732
2,284

$ 3,188
$ 2,424

$ 899

Dataquest

June 1988

© 1988 Dataquest Incorporated June
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Semiconductor Consumption

Table 3¢

Japanese Semiconductor Market
(Millions of Dollars)

198 1989 = 1990 = 1991 1992 1997

Total Semiconductor $18,217 $19,845 $18,788 $21,071 $25,404 $45,300
Total IC $14,062 $15,359 $14,487 $16,261 $19,844 $37,300
Bipolar Digital $ 1,919 $ 2,056 $ 1,963 $ 2,230 $ 2,620 & 4,300
Memory 215 223 213 200 170 100

MOS Digital $ 8,206 §$ 9,105 §$ 8,469 $ 9,408 $11,676 $24,000
Memory 3,047 3,421 2,989 3,088 4,027 8,000

Micro 2,114 2,299 2,230 2,520 3,049 6,200

Logic 3,135 3,385 3,250 3,800 4,600 9,800

Linear $ 3,847 $ 4,198 §$ 4,055 5 4,623 $ 5,548 $ 9,000

Total Discrete $ 3,019 $ 3,234 § 3,066 §$ 3,403 § 3,914 $ 5.300

Total Opteoelectronic $ 1,136 $ 1,252 §$ 1,235 $ 1,407 $ 1,646 § 2,700

Source: Dataquest
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
Mamory
Logic

MOS Digital
Memory
Micro
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive [ssues
0000095

CAGR

{77-82)

18.8%

27.0%

21.3%
N/A
N/A

32.1%
N/A
N/a
R/A

24.,9%

© 1988 Dataquest Incorporated June

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

(87-92)

12.1%

12.5%

11.9%

(1.5%)

13.4%

13.0%
11.7%
12.0%
15.0%

11.7%

CAGR

CAGR CAGR
(92-97) (77-87) (87-97)
12.3% 23.6% 12.2%
13.5% 29,0% 13.0%
10.4% 22.9% 11.2%
{10.1%) H/A {5.9%)
11.4% H/A 12,4%
15.5% 35.0% 14.3%
14.7% N/A 13.2%
15.3% N/A 13.6%
16.3% HN/A 15.7%
10.2% 24.4% 10.9%
6.3% 11.8% 8.1%
10.4% 29,6% 11.6%
Source: Dataguest
June 19838
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Semiconductor Consumption

Table 4a

Japanese Semiconductor Market
{Billions of Yen)

197¢ 1977 = 1878 = 1979 = 1980 1981

Total Semiconductor ¥483 ¥463 ¥514 ¥607 ¥768 ¥049
Total IC ¥233 ¥232 ¥294 ¥381 ¥500 ¥617
Bipolar Digital ¥ 52 ¥ 51 ¥ 54 ¥ 67 ¥ 78 ¥ 97
Memory 11 13 17
Logic 55 65 80
MOS Digital ¥ 91 ¥ 84 ¥123 ¥167 ¥225 ¥259
Memory 56 95 109
Micro 47 62 89
Logie ' 64 68 62
Linear ¥ 91 ¥ 97 ¥116 ¥147 ¥196 ¥261
Total Discrete ¥237 ¥213 ¥199 ¥195 ¥224 ¥273 .
Total Optoelectronic ¥ 13 ¥ 18 ¥ 22 ¥ 31 ¥ 44 ¥ 59

Source: Datagquest
June 1938
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Linear

Total Discrete

Total Optoelectromnic

SIS Executive Issues
0000095

Table 4b
Japanese Semiconductor Market

(Billions of Yen)

1982 1983 = 1984 1985 1986 1987

¥1,012

¥

¥

708
124

22
102
313
132
111

70
271
241

64

© 1988 Dataquest Incorporated June

¥1,344

¥

¥

979
166

26
140
458
210
140
108
356
286

79

¥2,080
¥1,545
¥ 226
39
i8s
¥ 858
374
232
252
¥ 460
¥ 416

¥ 119

¥1,939
¥1,424
¥ 196
32
154
¥ 769
282
210
277
¥ 459
¥ 386

¥ 129

¥1,979
¥1,483
¥ 222
28
193
¥ 801
293
229
279
¥ 460
¥ 361

¥ 135

Source:

¥2,064
¥1,585
¥ 215
26

188

¥ 911
333
249
329

¥ 459
¥ 349

¥ 129

Dataguest

June 1988
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- Semiconductor Consumption

Table 4c

Japanese Semiconductor Market
(Billions of Yen)

i288 1939 1990 = 1991 = 1992 = 1997

Total Semiconductor ¥2,368 ¥2,580 ¥2,442 ¥2,739 ¥3,303 ¥5,889
Total IC ¥1.,828 ¥1,997 ¥1,883 ¥2,114 %2,580 ¥4,849
Bipolar Digital ¥ 249 ¥ 267 ¥ 255 ¥ 290 ¥ 341 ¥ 559
Memory 28 29 28 26 22 13

Logic 222 238 228 264 319 546

MOS Digital ¥1,078 ¥1,134 ¥1,101 ¥1,223 ¥1,518 ¥3,120
Memory 96 445 389 401 524 1,040
Micro 275 299 290 328 396 BO6

Logic 408 440 423 494 598 1,274
Linear ¥ 500 ¥ 546 ¥ 527 ¥ 601 ¥ 721 ¥1,170
Total Discrete ¥ 392 ¥ 420 ¥ 399 ¥ 442 ¥ 509 ¥ 639

Total Optoelactronic ¥ 143 ¥ 163 ¥ 161 ¥ 183 ¥ 214 ¥ 351

Source: Dataguest
June 1988
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Semiconductor Consumption

Table 4d

Japanese Semiconductor Market
{Compound Annual Growth Rate Based on Yen)

CAGR CAGR CAGR CAGR CAGR CAGR
(77-82) (82-87) (87-92) (92-97) {(77-87) (87-97)
Total Semiconductor 16.9% 15.3% 9.9% 12.3% 16.1% 11.1%
Total IC 25.0% 17.5% 10.2% 13.5% 21.2% 11.8%
Bipolar Digital 19.3% 11.7% 9.7% 10.4% 15.4% 10.0%
Memory H/A 4.1% (3.5%) (10.1%) N/A (6.8%)

Logic N/A 13.1% 11.1% 11.4% N/A 11.2%

MOS Digital 30.0% 23.8% 10.7% 15.5% 26.8% 13.1%
Memory N/A 20,2% 9.5% 14.7% N/A 12.1%

Micro N/A 17.7% 9.7% 15.3% H/A 12.4%

Logie H/A 36.2% 12.7% 16.3% R/A 14.5%

Linear 22.9% 11.1% 9.5% 10.2% 16.8% 9.8%

. Total Discrete 2.5% T.7T% 7.3% 6.3% 5.1% 7.0%
Total Optoelectronic 28.7% 15.2% 12.3% 10.4% 21.8% 10.5%

- Source: Datagquest
June 1988

o
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Semiconductor Consumption

Table 5a

Western European Semiconductor Market
(Millions of Dollars)

Total Semiconductor $1,594 $1,886
Total 1IC $§ 676 $ 904
Bipolar Digital $§ 136 § 228
Memory
Logic
MOS Digital $§ 226 $ 2352
Memory
Micro
Logic
Linear $ 264 $§ 324
Total Discrete $ 851 £ 914
Total Optoelectronic § 67 $§ &3
24 © 1988 Dataquest Incorporated June

1976 1977 1978 1979 1980 1981

$2,339
$1,238

§ 291

$ 535

$ 412
$1,004

$ 97

$3.018
$1,747
$ 390
85

305

3 781
367
125
289

$ 576
$1,138

$ 133

$3,686
$2,333
$§ 510
116
394
$1,139
543
189
407
$ 684
$1,192

$ 161

Source:

$3,041

$1,892

$

§
$
$

454
103
351

882
426
149
307
556
995

154

Datagquest
Juneg 1988
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Linear

Total Discrete

Total Optoelectron

SIS Executive Issues
00006095

Table 5b

Western European Semiconductor Market
{Millions of Dollars)

1982 1983 1984 1985 1986 1987

$£3,167
$1,9838
$§ 434
100
334
$ 948
469
168
311
$ 606
$1,011

ic $ 168

© 1988 Dataquest Incorporated June

$3,370
$2,323
§ 483
107
376
$1,227
581
239
407
$ 613
$ 866

$ 181

$4,907
$3,752
$§ 741
144
597
$2,146
990
476
680
$ 865
$ 955

$§ 200

$4,839 $5,485 $6,355
$3,634 $4,041 $4,693
$ 719 $§ 735 § 725
150 125 8%
569 610 640
$1,952 $2,280 $2,783
749 822 838
489 578 794
714 880 1,121

$ 963 $1,026 $1,215
$ 981 $1,153 $1,384
$ 224 $ 291 £ 278
Source: Dataguest

June 1938
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Semiconductor Consumption

Table 5¢

Western European Semiconductor Market
(Millions of Dollars)

2988 1989 1990 = 1991 = 1992 1997

Total Semiconductor £7.,642 $8,130 $8,325 $9,180 $10,398 $16,150

Total IC $5,789 £6,192 56,248 $6,982 $ 8,027 813,250

Bipolar Digital $§ 832 $ 864 $ 865 5 897 $ 944 % 1,150

Memory 91 93 91 86 84 50

Logic 741 771 T4 81l 860 1,100

MOS Digital $3,575 $3.910 $4.013 $4.608 $ 5,464 $10,000

Memory 1,133 1,278 1,257 1,442 1,745 3,200

Micro 1,018 1,105 1,124 1,265 1,447 2,400

Logic - 1,427 1,527 1,632 1,901 2,272 4,400

Linear . $1,382 $1.418 $1.370 $1,477 $ 1,619 § 2,100
Total Discrete $1,531 $1,599 $1,715 $1,811 $ 1,940 §$ 2,300 .

Total Optoelectronic § 322 § 2339 $ 362 § 387 $ 431 $ 600

Source: Dataquest
June 1988
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Semiconductor Consumption

Table 5d

Western European Semiconductor Market
{Compound Annual Growth Rates)

CAGR CAGR CAGR CAGR CAGR
{77-82) (82-87) {(87-92) (92-97) (77-87)

Total Semiconductor 10.9% 14.9% 10.3% 9.2% 12.9%
Total IC 17.1% 18.7% 11.3% 10.5% 17.9%
Bipolar Digital 13.7% 10.8% 5.4% 4,0% 12.3%
Memory H/A {3.2%) (0.2%) {9.9%) N/A

Logic N/A 13.9% 6.1% . 5.0% B/A

MOS Digital 21.9% 23.8% 14.7% 12.8% 22.8%
Memory N/A 12.3% 15.8% 12.9% N/A
Micro R/A 36.4% 12.8% 10.6% N/A
Logic H/A 29.2% 15.2% 14.1% N/A
Linear 13.3% 14.9% 5.9% 5.3% 14.1%
Total Discrete 2.0% 6.5% 4.0% 3.5% 4.2%
Total QOptcelectronic 19.8% 10.6% 6.7% 6.8% 15.1%

10.9%

4.7%
{(5.2%)
5.6%

13.8%
14,3%
11.7%
14.7%

5.6%

Source: Datagquest
June 1988

SIS Executive Issues ® 1988 Dataquest Incorporated June
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Semiconductor Consumption

Table 6a

Rest of World Semiconductor Market
(Millions of Dollars)

1976 1977 1978 1979 19890 1982

Total Semiconductor $£333 $483 $660 £790 $996 - $962

Total IC $134 $184 $258 $364 £450 $£494

Bipolar Digital $ 35 £ 39 $ 45 $ 79 $108 8106

Memory ; 2 3 3

Logic 77 105 103

MOS Digital & 67 $ 88 $110 $100 $143 $171

Memory 25 34 51

Micro 17 27 43

Logic 58 82 77

Linear $ 32 $ 57 $103 $185 $199 $217
Total Discrete $171 $257 $346 $334 $436 $375 .

Total Optoelectronic $ 28 $ 42 $ 56 $ 92 $110 £ 94

Source: Dataquest
June 1988
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. Semiconductor Consumption

Table 6b

Rest of World Semiconductor Market
(Millions of Dollars)

1982 1983 = 1934 = 1988 = 1986 1937

Total Semiconductor $1,042 $1,443 $2,216 $£1,949 $2,365 $3,945
Total IC $ 585 $ 909 $1,328 $1,179 $1,726 $2.,978
Bipolar Digital $ 113 § 162 § 257 § 203 § 256 § 384
Memory 4 14 26 15 12 18

Logic 109 148 231 188 244 366

MOS Digital $ 248 & 450 $ 700 § 616 $ 887 $1,580
Memory 106 194 234 134 244 523

Micro 63 112 145 117 244 476

Logic 79 144 321 365 399 581
Linear $ 224 $ 297 § 371 $§ 360 § 583 $1.,014
Total Discrete $ 365 $ 429 $ 7173 £ 679 $ 6553 $ 862

Total Optoelectronic $ 92 $ 108 $§ 115 $ 91 8 36 $ 105

Source: Dataguest
June 1988
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Semiconductor Consumption

Table 6¢

Rest of World Semiconductor Market
(Millions of Dollars)

i%gs  19sg 1990 1991 2 1992 1997

Total Semiconductor $5.469 $6,643 $7.097 $8,908 $11,376 $22,310
Total IC $4,273 §5,356 $5,758 §7,355 § 9,570 $19,560
Bipolar Digital $ 511 § 606 §$ 658 § 837 $ 1,084 § 1,560
Memory 18 19 18 17 15 10
Logic 493 587 640 820 1,069 1,550
MOS Digital $2,326 $3,020 $3,145 $4,023 $ 5,245 $11,000
Memory 863 1,163 1,222 1,510 1,900 4,000
Micro 676 839 874 1,067 1,328 2,600
Logic 787 1,018 1,049 1,446 2,017 4,400
Linear $1,436 $1,730 $1,955 $2.495 §$ 3,241 § 7,000
Total Discrete $1,062 $1,153 $1,190 $1,372 $ 1,583 § 2,400 .

Total Qptoelectronic $ 134 §$ 134 $ 149 $ 181 § 223 $ 350

Source: Dataguest
June 1988
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Semiconductor Consumption

Total Semiconductor
Total 1C

Bipolar Digital
Memory
' Logic

MOS Digital
Memory
Micro
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues
0000095

CAGR

{77-82)

16.6‘

26.0%

23.7%
N/A
N/A

23.0%
N/A
N/A
N/A

31.5%

Table 6d

CAGR

30.5%
38.5%
27.7%
35.1%
27.4%
44.,8%
37.6%
49.8%
49.0%
35.3%
18.8%

2.7%

Rest of World Semiconductor Market
(Compound Annual Growth Rates)

© 1988 Dataquest Incorporated June

CAGR CAGR CAGR CAGR
(82-87) (87-92) (92-97) (27-87) {(87-97)
23.6% 14.4% 23.4% 18.9%
26.3% 15.4% 32.1% 20.7%
23.1% 7.6% 25.7% 15.0%
{3.6%) (7.8%) HN/A {5.7%)
23.9% 7.7% KB/A 15.5%
27.1% 16.0% 33.5% 21.4%
29.4% 16.1% N/A 22.6%
22.8% 14.4% H/A 18.5%
28.3% 16.9% N/A 22.4%
26.2% 16.6% 33.4% 21.3%
9.7% 2.7% 12,9% 10.8%
11.4% 9.4% 9.6% 12,8%
Source: Dataguest
June 1988
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Semiconductor Consumption ‘

Table 7a

Worldwide Average Selling Prices
(Dollars)

1976 1977 1978 1979 1980 1981

Total Semiconductor $0.29 $0.28 $0.28 $0.29 $0.33 $0.31
Total IC $1.00 $1.02 $1.01 $0.97 $1,07 $1.02
Bipolar Digital $0.61 $0.66 $0.63 $0.57 $0.70 $0.70
Memory
Logic
MOS Digital $2.39 $2.06 $1.91 $1.93 £1.81 $1.66
Memory 5.15 4,90 3.17
Micro 3.96 3.61 3.40
Legic 0.89 0.85 0.86
Linear $0.85 $0.83 $0.84 $0.78 $0,.83 $0.81
Total Discrete $0.15 $0.14 $0.13 $0.12 $0.12 $0.11 .
Total Optoelectronic $0.67 $0.45 $0.47 $0.51 $0.44 $0.39

Source: Dataguest
June 1988
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipelar Digital
Memory
Logic

MOS Digital
Mamory
Micro
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues
0000095

Worldwide Average Selling Prices

Table 7Tb

{(Dollars)

igsz 1983 = 1984 = 1985 1936

$0.34
$1.01

$0.62

$1.71
3.06
3.34
0080
$0.79
$0.11

$0.38

@ 1988 Dataquest Incorporated June

$0.33
$§1.04

$0¢65

$1.73
3.21
3.40
a.79
$0.76
$0.09

$0.37

$£0.37
$1.11

$0.65

$2.01
3.90
4.41
0.85
$0.75
$0.09

$0.36

$0034
$1.06

$0.71

$£1.69
2.59
3.91
0.93

$0.76

$0.09

$0.33

1987
$0.36 $0.38
$1.12 $1.19
$0.71 $0.69
$1.73 $1.97

2.45 2.91

3.90 4,30

0.99 1.12
$0.84 $0.82
$0.09 $0.09
$0.36 $0.34
Source: Dataquesﬁ
June 1938
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Semiconductor Consumption

Worldwide Average Selling Prices

Table 7c

(Dollars)

1988 4289 1990

Total Semiconductor $0.43
Total IC $1.26
Bipolar Digital $0.70
Memory
Logic
MOS Digital $£2.11
Memory 3.15
Micro 4.46
Logic 1.20
Linear $0.82
Total Discrete $0.10
Total Optoslectronic $0.33

34

© 1988 Dataquest Incorporated June

$0.42
$10 25

$0.70

$2.05
2,90
4.15
1.20
$0.81
$0.10

£0.31

$0.43
$1.29

$0.73

$2.08
3.05
4.15
1.22
$0.83
$0.10

$0.32

1991 992 1997
$0.46 $0.49 $0.60
$1.34 $1.33 $1.63

$0.76 $0.78 $0.85

$2.22 $2.05 $2.74

3.10 3.30 3.80
4,35 4.85 4.50
1.36 1.43 1.80

$0.385 $£0.86 $0.90

$0.10  $0.10  $0.10 .

$0.24 $0.35 $0.37

Source: Dataguest
June 1988
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Semiconductor Consumption

Table 7d

Worldwide Average Selling Prices
{Compound Annual Growth Rates Based on U.S. Dollars)

CAGR CAGR CAGR CAGR CAGR CAGR

{77-82) (82-87) (87-92) (92-97) (77-87) (87-97)
Total Semiconductor 4.0% 2.5% 5.2% 4.2% 3.2% 4.7%
Total IC {(0.1%) 3.4% 2.2% 4.1% 1.6% 3.2%
Bipolar Digital (1.2%) 2.2% 2.5% 1.7% 0.4% 2.1%
Memory R/A H/A N/A N/A R/A N/A
Logic N/A H/A N/A N/A H/A H/A
MOS Digital (3.7%) 3.0% 0.7% 6.0% (0.4%) 3.3%
Memory N/A {1.0%) 2.5% 2.9% N/A 2.7%
Micro H/A 5.2% "2.4% {1.5%} HN/A 0.5%
Logic H/A 7.0% 5.0% 4.7% H/A 4.9%
Linear {1.0%) 0.7% 1.0% 0.9% (0.1%) 0.9%
Total Discrete {(4.7%) {3.5%) 2.5% (0.8%) (4.1%) 0.8%
Total Optoelectronic (3.3%) (2.2%) 0.6% 1.1% (2.8%) 0.8%

Source: Dataguest
June 1988
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Semiconductor Consumption

Table 8a
Worldwide Semiconductor Market
{Millions of Units)
—-'_-'-
1976 1977 1978 1979 1980
s
Total Semiconductor /§20,929 $25,110 $31,461 $37,703 $42,370
Total IC $ 3,093 §$ 3,703 §$ 5,171 § 7,242 % 8,955
Bipolar Digital $ 1,418 $ 1,506 §$ 2,002 § 2,937 § 3,391
Memory
Logic
MOS Digital -3 518 § 769 § 1,221 § 1,731 $ 2,602
Memory 325 455
Micro 137 239
Logic " 1,269 1,909
Linear $ 1,156 $ 1,428 § 1,949 § 2,574 & 2,960
Total Discrete $17.,413 $20,736 $25,392 $£29,350 $32,358

Total Optoelectronic $ 422 §$ 671 $ 898 $ 1,111 § 1,557

36 ® 1988 Dataquest Incorporated June

Source:

1981
$48,081
$ 9,809

$ 3,339

$ 2,906
655

319
1,933

$ 3,564
$36,227

$ 2,045

Dataquest
June 1988
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Semiconductor Consumption

Table 8b

Worldwide Semiconductor Market
(Millions of Units)

Total Semiconductor 45,195

Total IC $10,791

Bipolar Digital $ 3,890

Memory

Logic .

MOS Digital $ 3,306

Memory 883

Micro 395

Logic 2,029

Linear & 3,595

Total Discrete $32,245

Total Qptoelectronic § 2,159

SIS Executive Issues
0000095

$59,717
$14,144

$ 4,638

$ 4,593
1,159
582
2,852

$ 4,913
$42,944

$ 2,629

$79,180
$20,390

$ 7,340

$ 6,456
1,597
733
4,126

$ 6,593
$55,411

$ 3,379

$71,961
$17,435

$ 5,172

$ 5,999
1,475
703
3,820

$§ 6,264
$50,844

% 3,682

$81,667
$20,462

$ 6,069

§ 7,208
1,899
892
4,417

$ 7,186
$56,761

$ 4,444

Source:

$95,551
$24,063

£ 6,771

$ 8,502
2,068
1,121
5,313

$ 8,790

$66,435

$ 5,053

Dataquest

June 1988

© 1988 Dataquest Incorporated June
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Semiconducior Consumption

Table 8¢

Worldwide Semiconductor Market
{Millions of Units)

———————

1988 1939 = 1990 = 21991 1992 1997

Total Semiconductor /;¥€07,337 $118,334 $115,785 $123,802 $141,395 $200,252
Total IC $ 29,158 § 32,287 § 31,036 $ 34,518 $ 43,038 & 63,793
Bipeolar Digital $ 7,901 3% 8,430 ¢ 7,851 § 8,542 & 9,708 $§ 12,659

Memory

Logic

MOS Digital $ 10,703 $ 12,218 § 11,679 $ 12,870 § 17,688 § 25,579
Memory 2,707 3,304 2,940 3,331 3,823 6,579
Micro 1,380 1,628 1,591 1,780 2,480 4,000
Logice 6,616 7,289 7,148 7,759 11,385 $§ 15,000
Linear $ 10,554 § 11,638 $ 11,506 § 13,106 $ 15,642 $ 25,556
Total Discrete $ 71,850 § 78,885 8§ 77,684 § 81,755 § 89,817 $124,000
Total Optoelectronic § 6,329 § 7,161 ¢ 7,066 $ 7,529 § 8,540 § 12,459
Source: Dataguest
June 1938
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Semiconductor Consumption

Table 8d
Worldwide Semiconductor Market

(Compound Annual Growth Rates Based on Millions of Units)

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Mamory
Micro
Logic

Linear

Total Discrete

Total Optoelectronic

SIS Executive Issues
0000095

CAGR CAGR CAGR CAGR
{77-82) (82-87) {8§7-92) (92-97)
12.5% 16.2% 8.2% 7.2%
23.9% 17.4% 12.3% 8.2%
20.9% 11.7% 7.5% 5.5%
N/A N/A N/A N/A
N/A N/A N/A N/A
33.9% 20.8% 15.8% 7.7%
N/A 18.6% 13.1% 11.5%
N/A 23.2% 17.2% 10.0%
N/A 21.2% 16.5% $.7%
20.3% 19.6% 12.2% 10.3%
9.2% 15.6% 6.2% 6.7%
26.3% 18.5% 11.1% 7.8%

CAGR CAGER
(77-87) {(87-97)
14.23% 7.7%
20.6% 10.2%
16.2% 6.5%

N/A R/A

N/A N/A
27.26 11.6%
H/A 12.3%
N/A 13.6%
N/A 10.9%
19.9% 11.3%
12.3% 6.4%
22.4% 9.4%
Source: Dataquest
June 1988
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INTRODUCTION

”

iy

size.of. 'thg semiconducior
geographical regions for
umption tables contain

1~ i
B

B

i

emiconductor consumption data comprise a set of detailed tables that
toia] available market (TAM) worldwide and
the years 1978 through
both historical data and forecasts.

1993 and 1998.
Historical

estimate the

or four major
Semiconductor
data begin with

78, and end with 1987, while forecast data provide annual market size estimates for
1988 through 1993, with additional estimates for 1998. Below is a list of tables detailing
the type-of data, region, time period, and units of measure.

. LIST OF TABLES
i IR Japan and Western Europe Exchange

s Rates ' 1970-1588 Varicus

Ta - Worldwide Consumption 1978-1982 Dollars

1 vWorldwide Consumption 1983-1988 Dollsrs

i E- Worldwide Consumption 1989-1993; 1998 Dollars

B Worldwide Consumption 197B-1982 Percent
Worldwide Consumption 1983-1988 Percent
Worldwide Consumption 1968-1993 Percent
Worldwide Consumption 1978-1998 Percent
North American Consumption 1978-1982 Dollars
North American Consumption i9ga-1988 Dollars
North American Consumption 1989-1993; 196E Dollars
Notth American Consppptiga .1978-1982 Percent
North American Consjmptimmis 119831988 10 BF Percent
Horth American Conswnptio igge-1993 Toeb . . Percent
North American Cénsumptio ; 1978-1998 “FT : ‘Percent
Jupanese Consumption 5 jore-1082 SEER D OE Dollars
Japanese Consumption =~ -1 ‘ 1983-1988 FEEE & Percent
Japanese Consumption .=A¢ 3 1993 1968, Dollars
Japanese Consumption - Percent
Japanese Consumption - Percent
Japanese Consumpticn .. s Percent
Japanese Consumption. . Percent
Japanese Consumption Yen
Japanese Consumption’ - . Yen
Japanese Consumption’ 98 ! Yen -
Japanese Consumption 1978-19B2 & Percent
Japanese Consumptian’ 1983-1988 Swwrot. perceat
Japanese Consunption @ 1588-1493 R T Percent
Japanese Consumption. . %4t .1978-1998 Percent

) (Continued)’
"y o e HEIE i
IR 9 S AN TN I _ _
' ﬁs%xﬁﬁut’i’ve Issues © 1989 Dataquest, I_gcﬁprporated-Max_ Y 1
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Semiconductor Consumption

LIST OF TABLES (Continued) .
2" H £
SR Illlit!
Iable Region Covered m} e i

Sa Wwestern European Consumption 1978-1%82 g 8.  Dollars
Sh Western European Consumption 10831988 -'-l-»’*“fh -. Dollars
Sc Western Buropean Consumption 1989-1993; lgw?iﬁﬁm Dollars
sa Western European Comsumption 1978-1982 :!7 Q. Percemt
Ga Western EBuropean Congumption 1983-198% »%20l30  Percent
LY Western European Consumption 1988-1993 Percent
5g Western European Consumption 1978-1998 ~ Percent
6a Rest 0f World Consumption 1978-1982 L Dollars
6h Regt of World Cosgumption 1983-1988 12 7 Dollars
6c Rest of World Coansumption 1989-1993; 1998 !etii; Dollars
64 Rest of VWorld Consumption 1978-1982 LIV Percent
Ge Reat of World Consumption logl-1988 L2 Percent
6f Rest of World Consumption 1988-19903 i L2 Percent
6g Rest of World Consumption 1978-19986 Parcent
Ta Worldwide Average Selling Prices 1978-1982 . . Dollars
7b Worldwide Average Selling Prices 1983-1968 - - iT%r Dollars
7c Worldwide Average Selling Prices 1989-1993; 1998013 Dollars
7a Worldwide Average Selling Prices 1978-1982 GLATES percent
Te Worldwide Average Selling Prices 1983-1988 < L. pPercent
7t Worldwide Average Selling Prices 1989-1993 CUA: Percent
7q9 Horldwide Average Selling Prices 1976-1998 . Percent
8a Worldwide Consumption 1978-1982 ‘ Unice

8b Worldwide Conzumption 1983-1988 SWid 0 Units

8c Worldwide Consumption 1088-1993; 1998 25 Unmits

7.1 Wor lawide  Consumptipt. widi o 30. < 1978-398B2 . J¥ED Parcent
be Worldwide Consumpt.ion ) 1983-1988 Percent
8f- .- ¢ Worlawide.Comeumptien:.-®- I [ ‘.. 1980 X993 & Percent
8g Worldwide Consumpt.ion 1978-1998 Percent ,

R A < Vo o Dabulset o ot anne CMUIDS. ' ko

- Each table givem -estimate$yof $emiconductor consumpt{m listed by ‘the major
semlconductor device prodnct chtegories. I these tables, semiconductor cumponents
are divided into three major product groups: integrated circuizs, discrete devices, and
optoelectronic devices. These groups are divided into a number of subgrwps some of

which are segmentedifurtheso suies o v L& D URBUULTE
ek owend o LsusotheeT L, mF . i'ﬂ'.*‘.—-x‘: ST
o P ovgll Toow spyveT oroooron NNl 5
' st L I 1
R s S -1 S0 2 o I Sl s L SR R @
2 © 1989 Dataguest lnoorporated May SIS Exzcutive Issues
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¥ Semiconductor Consumption

bt

T

DEFINITIONS AND CONVENTIONS

-Dataguest .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 yevices solely for the benefit of the parent company, such as AT&T,
Burroughs, Delco, and IBM. Included, however, are companies that actively market
semimnductogmewces 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. Davices 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 -eaa:lier consumption data, hybrid devices were included as a separate
segment of igtegrated circuits. However, since hybrid devices are primarily a special
packaging arrapgement, this segment has been omitted. Hybrid devices manufactured by
semiconductor ycompanies 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 awe have used in our tables may differ from those used in other studies of

" this type. Oursbase is nearly the same as that used by the World Semiconductor Trade

Statistics progna:m (WSTS), with the following emeptions»m #
©  Dataguess includes all of Anﬁﬁinmmduem revcnue both merchant and
captive.: iz’ RUY 3 LTI GVIh ok

L Dataquest includes—and has included all along—nonrecurring engineering
wa : (NRE)-¢charges associated with application-speciﬂ: integrated clrcuit (ASIC)
T wora . revenue. (This applies: to botgw .bipolar digitel lmtl MOS digital logic

vesh 2mTocategonien) o SR e Juf* TN DRTRE e L

ST YT v ey : ﬂ*’*v RIN sapd BV B
L Dataquest includes the revenue generated by saies'm'mndabm circuit design
software, sold by certain U.S. manufacturers of ASIC logic devices.
° Dataquest includes Signetics revenue with that of its parent company,
Netheriands-based N.V. Philips.

L Dataquest includes revenue for Taiwanese semiconductor manufacturers.

Ued . jasupssd SRR W
SIS Executive Issues @ 1989 Dataquest lncorporated May . 3
0003668



Semiconductor Consumption

'Y Dataquest includes revenue for three Japanese companies Not estimated by
WSTS: NBM Semiconductor, Seiko Epson, and Yamaha.

L As noted herein, Dataquest includes hybrid revenue in the ;;lalos category.

Further information on the above points is available through Dataquest's Client
Inquiry Center, at (408) 437-8099. A

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, ltaly, Luxembourg, the Scandinavian countries (Denmark, Finland,
Norway, Sweden), Spain, and the United Kingdom. Japan, the fourth 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 & 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' consurnption

* Japanese trade statistics compiled and published by the Minlstry of Finance
(MOF) and the Ministry of International Trade and Industry (MITI), WSTS data,
and Dataquest's estimates of reglonal company sales are used to determine
Japanese consumption. -

* For Western European markets, rnarketmg statistics from WSTS data and
Dataquest's - estimates of regional company saless -are used -to - determine
conSumption g 5

v S

° In ROW, . the major: published sources used to esnmatg consumpslw are WSTS

data amf Dataquests esﬁmates of company shiprnents 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) pu’blished by major industry pamcipants both
in the United States and abroad

L Estimates presented by knowledgeable and reliab]e industry spokesmen
g oy i

4 . © 1989 Dataguest Incorporated May. . SIS Executive Issues
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Semiconductor Consumption

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

® Published product literature and price lists
ROig
. Interviews with knowledgeable manufacturers, distributors, and users
| . B

* Relevant projected world economic data

ACCURACY

The tables presented here represent Dataquest estimates that we believe are
reascnably 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 consxderation in interpreting the data "

Ry | ) g

.19!- . Coon J
Inflation N

All countries that participate significantly in intematlonal semiconductor markets
suffered from an overdll 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 a3 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 Issues ® 1989 Dataquestficorpdrated May 5
0003668 }3“;34{*-



Semiconductor Consumption

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 MIT] 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 yven, 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 1998 and,
therefore, show the absolute year-to-year growth during this period.

6 © 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Total Semiconductor
Total IC
Bipolar Digital
Memory
Logic
MOS Digital
Memory
Micro
Logic
Analog
Total Discrete

Total Optoelectronic

© 1989 Dataquest Incorporated May

Table la
Worldwide Semiconductor Market
(Millions of Dollars)

1918 1979 1980 1981 1982
8,953 11,114 14,118 14,828 15,261
5,230 7,028 9,546 10,046 10,894
1,261 1,674 2,374 2,337 2,412
324 872 558 511
1,350 1,802 1,779 1,901
2,332 3,346 4,71% 4,822 5,642
1,676 2,230 2,075 2,701
541 862 1,085 1,318
1,129 1,623 1,662 1,623
1,637 2,008 2,457 2,887 2,840
3,301 3,522 3,883 3,985 3,547
422 564 689 797 820
Source: Dataguest
May 1989
SIS Executive Issues
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micre
Logic

Analeg

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Worldwide Semiconductor Market

Table 1b

(Millions of Dollars)

1983 19684 985 = 1986 @ 1987 1988

19,537
14,700
3,015
603
2,412
7,951
3,719
1,979
2,253
3,734
3,865

$72

28,903
22,686
4,771
774
3,997
12,970
6,229
3,234
3,507
4,945
4,987

1,230

24,357
18,555
3,672
589
3,083
10,122
3,821
2,748
3,553
4,761
4,576

1,226

30,834
23,618
4,325
606
3,719
12,815
4,511
3,489
4,815
6,478
5,730

1,486

28,278
29,904
4,762
621
4,141
17,488
6,081
5,099
6,308
7,654
6,665

1,709

50,486
40,800
5,197
870
4,527
26,780
11,571
7,127
8,082
8,823
7,543

2,143

Source: Dataguest
May 1989

® 1989 Dataquest Incorporated May
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Semiconductor Consumption

Total Semiconductor

Table 1¢
Worldwide Semiconductor Market
(Millions of Dollars)
1989 1990 1991 1992 1993 1998
58,204 £7,890 67,460 83,034 109,360 238,431

Total IC 47,679 47,152 55,515 69,427 93,767 215,083
Bipolar Digital 4,582 4,394 4,654 5,085 5,623 6,535
Memory 601 565 553 512 494 400

Logic 3,981 3,829 4,101 4,573 5,129 6,135

MOS Digital 33,486 32,761 39,226 50,303 71,093 179,730
Memory 16,962 15,582 18,383 23,550 36,561 105,074
Micro 7,526 8,115 9,870 12,835 16,801 38,002

Logic 8,998 9,064 10,973 13,918 17,731 36,654
Analog 9,611 9,997 11,635 14,039 17,051 28,818
Total Discrete 8,064 8,180 9,060 10,266 11,677 16,635
Total Optoelectronic 2,461 2,558 2,885 3,341 3,916 6,713
Source: Dataquest

May 1989
10 © 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Table 1d
Worldwide Semiconductor Market
(Percent Change)
1978 1979 1980 1981 1982

Total Semiconductor 28.5% 24.1% 27.0% 5.0% 2.9%
Total IC 39.0% 34.4% 35.8% §.2% 8.4%
Bipolar Digital 26.9% 32.8% 41.8% (1.6%) 3.2%
Memory H/A N/A 76.5% (2.4%) (B.4%)
Logic N/A N/A 33.5% {1.3%) 6.9%
MOS Digital 47.2% 43.5% 40.9% 2.3% 17.068
Memory N/A N/A 33.1% (7.0%) 30.2%
Micro - N/A N/A 59.3% 25.9% 21.5%
Logic R/A R/A 43,8% 2.4% {(2.3%)
Analog 38.1% 22.7% 22.4% 17.5% {1.6%)
. Total Discrete 13.7% 6.7% 10.2% 2.6% (11.0M7)
Total Optoelectronic 39.7% 33.6% 22.2% 15.7% 2.9%

H/A = Not Available
Source: Datagquest
May 1989
SIS Executive Issues © 1989 Dataquest Incorporated May R
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Semiconductor Consumption

Table le
Worldwide Semiconductor Market
(Percent Change)
1983 1984 1985

Total Semiconductor 28.0% 47.9% (15.7%)
Total IC 34.9% 54.3% (18.2%)
Bipolar Digital 25.0% 58.2% (23.0%)
Memory 18.0% 28.4% (23.9%)
Logic¢ 26.9% 65.7% (22.9%)
MOS Digital 40.9% 63.1% {22.0%)
Memory 37.7% 67.5% (38.7%)
Micro 50.2% 63.4% (15.0%)
Logic 38.8% 56.7% 1.3%
Analog 31.5% 32.4% (3.7%)
Total Discrete 9.0% 29.0% (8.2%)
Total Optoelectronic 18.5% 26,.5% (0.3%)

12 © 1989 Dataquest Incorporated May

1986 1987 = 1988

26.6% 24.1% 31.9%
27.3% 26.6% 36.4%
17.8% 10.1% 9.1%
2.9% 2,5% 7.9%

20.6% 11.3% 9.3%
26.6% 36.5% 53.1%
18.1% 34.8% 90.3%
27.0% 46.1% 39.8%
35.5% 31.0% 28.1%
36.1% 18.2% 15.3%
25.2% 16.3% 13.2%
21.2% 15.0% 25.4%
Source: Dataguesat

May 1989

SIS Executive Issues
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Semiconductor Consumption

Table 1f
Worldwide Semiconductor Market

{Percent Change)
1989 1990 1991 1992 1993
Total Semiconductor 15.3% (0.5%) 16.5% 23.1% 31.7%
Total IC 16.9% (1.1%) 17.7% 25.1% 35.1M
Bipolar Digital (11,.8%) (4.1%) S.9% 9.3% 10.6%
Memory (10.3%) {6.0%) (2.1%) {7.4%) {3.5%)
Logic (12.1%) (3.8%) 7T.1% 11.5% 12.2%
MOS Digital 25.0% (2.2%) 19.7% 28.2% 41.3%
Memory 46.6% {(8.1%) 18.0% 28.1% 55.2%
Micro 5.6% 7.8% 21.65% 30.0% 30.9%
Logic 11.3% 0.7% 21.1% 26.8% 27.4%
Analog 8.9% 4,0% 16.4% 20.7% 21.5%
I Total Discrete 6.9% 1.4% 10.8% 13.3% 13.7%
Total Optoelectronie 14.8% 3.9% 12.8% 15.8% 17.2%
Source: Datagquest
May 1989
SIS Executive Issues © 1989 Dataquest Incorporated May 13
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Semiconductor Consumption

Table 1g

CAGR

Worldwide Semiconductor Market
(Compound Annual Growth Rates)

CAGR

CAGR

£1978-1983) = (1983-1088) = (1988-1903)

Total Semiconductor 16.9% 20.9% 16.7%
Total IC 23.0% 22.7% 18.1%
' Bipolar Digital 19.0% 11.5% 1.6%
Memory N/A 2.1% (5.9%)
Logic N/A 13.4% 2.5%
MOS Digital 27.8% 27.5% 21.6%
Memory H/A 25.5% 25,9%
Micro H/A 29.2% 18.7%
Logic N/A 29.1% 17.0% .
Analog 17.9% 18.8% 14.1%
Total Discrete 3.2% 14.3% 8.1%
Total Optoelectronic 18.2% 17.1% 12.8%
CAGR CAGR CAGR .
{1993-1998) {1978-1988) {1988-1998)
Total Semiconductor 16.9% 18.9% 16.8%
Total IC 18.1% 22.8% 18.1%
Bipolar Digital 3.1% 15.2% 2.3%
Memory {4.1%) H/A (5.0%)
Logic 3.6% R/A 3.1%
MOS Digital 20.4% 27.6% 21.0%
Memory 23.5% R/A 24.7%
Micro 17.7% N/A 18.2%
Logic 15.6% N/A 16.3%
Analog 11.1% 18.3% 12.6%
Total Discrete T.3% B8.6% B.2%
Total Optoelectronic 11.4% 17.6% 12.1%
R/A = Not Available
Source: Dataquest
May 1939
14 ® 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

North American Semiconductor Market

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Analog

. Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 2a
(Millions of Dollars)
1978 1979
3,506 4,538
2,335 3,179
666 9201
185
716
1,099 1,703
1,028
186
489
570 875
1,005 1,161
166 198

1980
6,053
4,562
1,411
396
1,015
2,442
1,230
377
838
709
1,269

222

1981
6,529
4,867
1,339
375
964
2,595
1,107
489
999
933
1,378

284

Source

® 1989 Dataquest Incorporated May

1982
6,970
5,466
1,367
320
1,047
3,183
1,592
641
950
916
1,201
303

Dataguest
May 1989

15



Semiconductor Consumption

Table 2b

North American Semiconductor Market
(Millions of Dollars)

1983 1984 | 1985 986 = 1987 = )988

Total Semiconductor 9,002 13,006 9,420 10,844 12,845 16,013
Total IC 7,301 11,089 7,757 8,986 10,873 14,008
Bipolar Digital 1,664 2,818 1,926 2,030 2,061 2,033
Memory 373 441 288 267 271 234
MOS Digital 4,326 6,503 4,322 4,912 6,773 9,717
Memory 2,051 3,426 1,753 1,775 2,520 4,472
Micro 1,034 1,634 1,258 1,362 2,012 2,690

Total Discrete 1,353 1,503 1,295 1,542 1,642 1,707 .
Total Optoelectronic 348 414 368 316 330 298

Fl

Source: Dataguest
May 1989

16 ® 1989 Dataquest Incorporated May SIS Executive Issues
0003668
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Table 2¢

North American Semiconductor Market
{Millions of Dollars)

Total Semiconductor
Total IC

Bipelar Digital
Memory
Logic

MOS Digital
Memory
Miero
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

1989 1990 1991 1992 = 1993 = 1998

18,348
16,278
1,609
198
1,411
12,326
6,823
2,674
2,829
2,343
1,750

320

©® 1989 Dataquest Incorporated May

17,643
15,562
1,487
172
1,315
11,715
6,044
2,906
2,765
2,360
1,751

330

20,304
18,069
1,550
170
1,380
13,822
7,072
3,450
3,300
2,697
1,872

363

24,585
22,175
1,597
155
1,442
17,423
9,051
4,313
4,059
3,155
2,011

399

Source:

33,340 72,317
30,691 68,957
1,679 1,815
150 127
1,529 1,688
25,162 60,914
14,482 40,771
5,606 10,794
5,074 9,349
3,850 6,228
2,189 2,715
460 645
Dataquest

May 1989
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- Semiconductor Consumption

Table 2d
North American Semiconductor Market
(Percent Change)
1978 1979 1980 1981 1982

Total Semiconductor 21.9% 29.4% 33.4% 7.9% 6.8%

Total IC 28,94 36.1% 43.5% 6.7% 12.3%

Bipolar Digital 24.0% 35.3% 56.6% (5.1%) 2.1n
Memory N/A N/A 114.1% {(5.3%) (14.7%)

Logic N/A N/A 41.8% {5.0%) 8.6%

MOS Digital 32.4% 55.0Mn 43 .4% 6.3% 22.7%

Memory N/A N/A 19.6% (10.0%) 43,8%

Micro N/A R/A 102.7% 29.7% 31.1%
Logic N/A N/A 70.8% 19.6% (4.9%)
Analog 28.4% 0.9% 23.3% +31.6% (1.8%)
Total Discrete 6.9% 15.5% 9.3% 8.6% {12.8%)

Total Optoelectronic 32.8% 19,3% 12.1% 27.9% 6.7%

N/A = Not Available

Source: Datagquest

May 1989
18 ‘ ® 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Table 2e

North American Semiconductor Market
(Percent Change)

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

1983 1984 1985

29.2%
33.6%
21.7%
16.6%
23.3%
35.9%
28.8%
61.3%
30.6%
43.1%
12.7%

14.9%

44.5%
51.9%
69.4%
18.2%
84.1%
50.3%
67.0%
58.0%
16.3%
34.9%
11.1%

19.0%

{27.6%)
(30.0%)
(31.7%)
(34.7%)
{31.1%)
{33.5%)
(48, 8%)
(23.0%)
(9.18)
(14.6%)
(13.8%)

{11.1%)

1986 1987
15.1% 18.5%
15.8% 21.0%
5.4% 1.5%
{7.3%) 1.5%
7.6% 1.5%
13.7% 37.9%
1.3% 42.0N
B.3N 47.7%
35.4% 26,3%
35.5% (0.2%)
19.1% 6.5%
(14.1%) 4.4%

Source:

® 1989 Dataquest Incorporated May

1988
24.7n
28.8%
(1.45%)
(13.7%)
0.5%
44.4%
77.5%
33.7%
16.7%
7.8%
4.0
(9.7%)

Datagquest
May 1989
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Semiconductor Consumption

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%

Table 2f
North American Semiconductor Market

(Percent Change)

1989 1990
Total Semiconductor 14.6% (3.8%)
Total IC 16.2% (4.4%)
Bipolar Digital (20.9%) (7.6%)
Memory {15.4%) (13.1%)
Logic (21.6%) (6.8%)
MOS Digital 26.1% (5.0%)
Memory £2.6% (11.4%)

Miero (0.6%) 8.7%
Logic 8.2% (2.3%)

Analog 6.6% 0.7%
Total Discrete 2.5% 0.1%
Total Optoelectronic 7.4% 3.1
20 ©® 1989 Dataquest Incorporated May

1992

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:

SIS Executive Issues

1993

35.6%
38.4%
5.1%
(3.2%)
6.0%
44.4%
60.0%
30.0%
25.0%
22.0%
8.9%
15.3%

Dataguest
May 1989

00036638



Semiconductor Consumption

Table 2g
. North American Semiconductor Market
(Compound Annual Growth Rates)
CAGR CAGR CAGE
1978-1983) £1983-1988) {1988-1993)
Total Semiconductor 20.8% 12.2% 15.8%
Total IC i 25.6% 13.9% 17.0%
Bipolar Digital 20.1% 4.1% (3.8%)
Memory N/A (8.9%) (8.5%)
Logic K/A 6.9% (3.2%)
MOS Digital 31.5% 17.7% 20.8%
Memory N/k 16.9% 26.5%
Micro N/A 21.1% 15.8%
Logic N/A 16.1% 14.2%
Analog 18.1% 10.9% 11.9%
Total Discrete 6.1% 4,8% 5.1%
Total Optoelectronic 16.0% (3.1%) 9.1%
CAGR CAGR CAGR
£1993-1998) {1978-1988) {1988-1998)
Total Semiconductor 16.7% 16.4% 16.3%
Total IC 17.6% 19.6% 17.3%
Bipolar Digital 1.6% i1.8% (1.1%)
Memory (3.3%) R/A (5.9%)
Logic 2.0% N/A (0.6%)
MOS Digital 19.3% 24.4% 20.1%
Memory 23.0% N/A 24.7%
Micro 14.0% R/A 14.9%
Logic 13.0% N/A 13.6%
Analog 10.1% 14.4% 11.0%
Total Discrete 4.4% 5.4% 4.7%
Total Optoelectronic 7.0% 6.0% 8.0%
N/A = Not Available
Source: Dataguest
May 1989
SIS Executive Issues ® 1989 Dataquest Incorporated May 21

0003668



Semiconductor Consumption

Table 3a
Japanese Semiconductor Market
(Millions of Dollars)

A9878 1979 1980 1981 1982
Total Semiconductor 2,448 2,768 3,383 4,295 4,082
Total IC 1,399 1;?38 2,201 2,793 2,855
Bipolar Digital 259 304 348 438 498
Memory 52 57 77 87
Logic 252 288 36 411
MOS Digital 588 762 9291 1,174 1,263
Memory 256 423 491 534
Micro 213 269 404 446
Logic 293 299 279 283
Analog 852 672 865 1,181 1,094
Total Discrete 946 889 986 1,237 970
Total Optoelectronic 103 ‘141 196 265 257
Source: Dataguest

May 1989
22 ® 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logice

MOS Digital
Memory
Micro
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 3b
Japanese Semiconductor Market

(Millions of Dollars)

1983 1984 1985 = 1986 1987 = 1988

5,722 8,774 8,149 11,855 14,992 20,332
4,167 6,517 5,985 8,802 11,318 15,748
706 955 824 1,295 1,563 1,849
109 163 136 169 227 aig
597 792 688 1,126 1,336 1,531
1,948 3,621 3,232 4,762 6,430 10,185
893 1,579 1,185 1,738 2.268 4,204
594 979 884 1,368 1,902 2,585
461 1,063 1,163 1,656 2,260 3,39
1,513 1,941 1,929 2,745 3,325 3,714
1,217 1,756 1,621 2,242 2,703 3,202
338 501 543 811 971 1,382
Source: Dataquest

May 1989

® 1989 Dataquest Incorporated May 23



Semiconductor Consumption

Table 3¢
Japanese Semiconductor Market

(Millions of Dollars)

1989 1990 = 1991 = 1992 = 1993 = 1998

Total Semiconductor 23,366 23,060 26,656

Total IC 18,301 18,045 21,016

Bipolar Digital 1,774 1,708 1,788

Memory 305 297 287

Logic 1,469 1,411 1,501

MOS Digital 12,551 12,254 14,533

Memory 5,823 5,445 6,316

Micro 2,875 2,972 3,540

Logic 3,853 3,837 4,677

Analog 3,976 4,083 4,695

Total Discrete 3,436 3,350 3,742

Total Optoelectronic 1,629 1,665 1,898
24 ® 1989 Dataquest Incorporated May

31,931
25,512

1,942
261
1,681

18,096
7,895
4,354
5,847

42,548
35,088

2,179
248
1,931

25,427
13,027
5,747
7,653

5,474 6,482

4,236

2,183

4,906

2,554

Source:

SIS Executive Issues

88,145
77,080
2,424
185
2,239
64,355
36,675
11,813
15,867
10,301
6,564
4,501

Datagquest
May 1989

0003668



Semiconductor Consumption

Table 3d
) Japanese Semiconductor Market
(Percent Change in Dollars)
1978 19879 1980 19381 A982
Total Semiconductor 42.1% 13.1% 22.2% 27.0% (5.0%)
Total IC 61.9% 24.2% 26.6% 26.9% 2.2%
Bipolar Digital 36.3% 17.4% 13.5% 27.0% 13.7%
Memory N/A N/A 9.6% 35.1% 13.068
Logic N/A N/A 14.3% 25.3% 13.9%
MOS Digital 87.3% 29.6% 30.1% 18.5% 7.6MN
Memory N/A B/A 65.2% 16.1% B.2%
Micro H/A N/A 26.3% 50,2% 10.4%
Logic N/A N/A 2.0% {6.7%) 1.4%
Analog 53.3% 21.7% 28.7% 36.5% {7.4%)
Total Discrete 19.4% (6.0%) 10.9% 25.5% (21.6%)
Total Optoelectronic 53.7% 36.9% 39.0% 35.2% (3.0%)
N/A = Not Available

Source: Dataguest
May 1989
SIS Executive Issues © 1989 Dataquest Incorporated May 25
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Semiconductor Consumption

Table 3e

Japanese Semiconductor Market
(Percent Change in Dollars)

1983 1984 = 1985 = 1986 1987 1988

Total Semiconductor 40.2% 53.3% (7.1%) 45.5% 26.5% 35.6%

Total IC 46,0% 56.4% (8.2%) 47.1% 28.6% 39.1%

Bipolar Digital 41.8% 35.3% (13.7%) 57.2% 20.7% 18.3%

Memory 25.3% 49.5% (16.6%) 24.3% 34.3% 40.1%

Logic 45.3% 32.7% (13.1%) 53.7% 18.7% 14.6%

MOS Digital 54.2% 85.9% {(10.7%) 47.3% 35,0 58.4%

Memory 67.2% 76.8% (25.0%) 46.7% 30.54 B85.4%

Micro 33.2% 64.8% (9.7%) 54.8% 39.0% 35.9%

Logic 62.9% 130.6% 9.4% 42.4% 36.5% 50.3%

Analog 38.3% 28.3% (0.6%) 42.3% 21.1% 11.7%
Total Discrete 25.5% 44,38 (7.7%) 38.3% 20.6% 18.5% .

Total Optoelectronic 31.5% 48.2% 8.4% 49.4% 19.7%  42,3%

Source: Dataguest
May 1989

26 © 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 3f

1989
14.9%
16.2%

(4.1%)
(4.1%)
(4.0%)

23.2%
38.5%
11.2%
13.5‘

1990
(1.3%)
(1.4%)
(3.7%)
(2.6%)
(3.9%)
(2.4%)
(6.5%)

3.4%
{0.4%)

2.7%

Japanese Semiconductor Market
(Percent Change in Dollars)

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%
25.08
23,0%
25.0%
16.6%
13.2%

15.0%

Source:

® 1989 Dataquest Incorporated May

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

27



Semiconductor Consumption

Table 3g

Japanese Semiconductor Market
{Compound Annual Growth Rates in U.S. Dollars)

CAGR CAGR CAGR
{1978-1983} £1983-1988) £1988-1993)
Total Semiconductor 18.5% 28.9% 15.9%
Total IC _ 24.4% 30.5% 17.4%
Bipolar Digital 22.2% 21.2% 3.3
Memory N/A 23.9% (4.9%)
Logic H/A 20.7% 4.8%
MOS Digital 27.1% 39.2% 21.0%
Memory N/A 36.3% 25.4%
Micro N/A 34.2% 17.3%
Logic N/A 49.1% 17.6%
Analog 22.3% 19.7% 11.8%
Total Discrete 5.2% 21.3% 8.9%
Total Optoelectronic 26.8% 32,5% 13.1%
CAGR CAGR ) CAGR -
{1993-19908) {1978-1988) £1988-1998)
Total Semiconductor 15.7% 23.6% 15.8%
Total IC 17.0% 27.4% 17.2%
Bipolar Digital 2.2% 21.7% 2.7%
Memory (S5.78) N/A (5.3%)
Logic 3.0% R/M 3.9%
MOS Digital 19.5% 33.0% 20.2%
Memory 23.0% R/A 24.2%
Micro 15.5% R/A 16.4%
Logic 15.7% N/A 16.7%
Analog 8.7% 21.0% 16.7%
Total Discrete 6.0% 13.0% 7.4%
Total Optoelectronic 12.0% 29.6% 12.5%

N/A = Not Available
Source: Datagquest
May 1989

28 @ 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Table 4a
Japanese Semiconductor Market
(Billions of Yen)
1978 1979 1280 1981 1982
Total Semiconductor 514.1 606.3 768.0 949.3 1,012.3
Total IC 293.8 380.7 499.7 617.3 708.0
Bipolar Digital 54.4 66.6 78.3 96.8 123.5
Mamory 11.4 12.9 17.0 21.6
Logic 55.2 65.¢ 79.8 101.9
MOS Digital 123.5 166.9 225.0 259,58 313.2
Memory 56.1 96.0 108.5 132.4
Micro 46.6 6l1l.1 89.3 110.6
Logic 64.2 67.9 61.7 70.2
Analog 115.9 147.2 196.4 261.0 271.3
. Total Discrete 198.7 194.7 223.8 273.4 240.6
Total Optoelectronic 21.6 30.9 44,5 58.6 63.7
Exchange Rate Yen/$ 210 219 227 221 248
Source: Dataguest
May 1989
SIS Executive Issues @ 1989 Dataquest Incorporated May 29
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Semiconductor Consumption

Table 4b

Japanese Semiconductor Market

(Billions of Yen)

1983 2984 1985

Total Semiconductor 1,344.7 2,079.3 1,939.4

Total IC 979.3 1,544.4 1.424.4

Bipolar Digital 165.9 226.3 196.1

Memory 25.6 38.6 32.4

Logic 140.3 187.7 163.7

MOS Digital 457.8 858.1 769.2

Memory 209.9 374.2 282.0

Micro 139.6 232.0 210.4

Logic 108.3 251.9 276.8

Analog 355.6 460.0 459.1

Total Discrete 286.0 416.2 385.8

Total Optoelectrenic 79.4 118.7 129,2

Exchange Rate Yen/$ 235 2317 238
30 ® 1989 Dataquest Incorporated May

1986 1987 19828
1,979.7 2,158.8 2,643.2
1,469.9 1,629.8 2,047.2

216.2 225.1 240.3
28.2 32.7 41.3
188.0 192.4 199.0
795.3 925.9 1,324.1
290.2 326.6 546.5
228.5 273.9 336.1
276.6 325.4 441.5
458.4 478.8 482.8

374.4 389.2 416.3

135.4 139.8 179.7 .

167 144 130

Source: Datagquest
May 1989

SIS Executive Issues
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Semiconductor Consumption

Table 4c
Japanese Semiconductor Market
(Billions of Yen)
1989 1990 1991 1992 1993 1998
Total Semiconductor 2,990.7 2,951.6 3,411.9 4,087.2 5,446.2 11,282.6
Total IC 2,342.4 2,309.7 2,690.0 3,265.6 4,491.3 9,866.3
Bipolar Digital 227.0 218.6 228.8 248.6 278.9 310.3
Memory 39.0 38.0 36.7 33.4 31.7 23.7
Logic 188.0 180.6 192.1 215.2 247.2 286.6
MOS DPigital 1,606.5 1,568.5 1,860.2 2,316.3 3,382.7 8,237.5
Memory 745.3 697.0 gos.4 1,010.6 1,667.5 4,694.4
Micro 368.0 380.4 453,1 557.3 735.6 1,512.1
Logic 493.2 491.1 598.7 748.4 979.6 2,031.0
Analog 508.9 522.6 601.0 700.7 829,7 1,318.5
. . Total Discrete 439.8 428.8 479.0 542.2 628.0 840.2
Total Optoelectronic 208.5 213.1 242.9 279.4 326.9 576.1
Exchange Rate Yen/§ 128 128 128 128 1z8 128
Source: Dataquest
May 1989
SIS Executive Issues @ 1989 Dataquest Incorporated May 31
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Semiconductor Consumption

Table 4d
Japanese Semiconductor Market
(Percent Change in Yen)
1978 1979 1980 1981 1982
Total Semiconductor 10.9% 17.9% 26.7% 23.6% 6.6%
Total IC 26.4% 29.6% 31.3% 23.5% 14.7%
Bipolar Digital 6.4% 22.4% 17.6% 23.6% 27.6%
Memory N/A w/A 13.2% 31.8% 27.1%
Logic N/A H/A 18.5% 22.0% 27.7%
MOS Digital 46.2% 35.2% 34,8% 15.3% 20, 7%
Memory N/A N/A 71.1% 13.0% 22.0%
Micro N/A R/A 31.1% 46.2% 23.9%
Logic N/A N/A 5.8% (9.18) 13.8%
Analog 19.7% 27.0% 33.4% 32.9% 3.9%
Total Discrete (6.8%) (2.0%) 14.9% 22.2% (12.0%)
Total Optoelectronic 20.0% 42.9% 44.0% 31.7% 8.7%
N/A = Not Available
Source: Dataquest
May 1989
32 ® 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Table 4e
Japanese Semiconductor Market
(Percent Change in Yen)

1983 1984 1985 1986 1987 1988
Total Semiconductor 32.8% 54.6% (6.7%) 2.1% 9.0% 22.4%
Total IC 38.3% 57.7% (7.8%) 3.2% 10.9%  25.6%
Bipolar Digital 34.3% 36.4%  (13.3%) 10.2% 4.15 6.8
Memory 18.5% 50.8% (16.1%)  (13.0%) 16.0% 26.3%
Logic 37.7% 33.8%  {12.8%) 14.8% 2.3% 3.4%
MOS Digital 46.2% 87.4%  (10.4%) 3.4% 16.4% 43.0%
Memory 58.5% 78.3%  (24.6%) 2.9% 12.5¢ 67.3%
Micro 26.2% 66.2% (9.3%) 8.6% 19.9%  22.7%
Logic 54.3% 132.6% 9.9% (0.1%) 17.66%  35.7%
Analog 31.1% 29.4% (0.2%) (0.2%) 4.5% 0.8%
Total Discrete 18.9% 45.5% (7.3%) {(3.0%) 4.0% 7.0%
Total Optoelectronic 24.6% 49.5% 8.8% 4.87 3.2%  28.5%
Source: Dataquest

May 1989

SIS Executive Issues © 1989 Dataquest Incorporated May 33
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Semiconductor Consumption

Table 4f

Japanese Semiconductor Market
(Percent Change in Yen)

1988 1989 1990 = 1991 = 1992 1993

Total Semiconductor 22.4% 13.1M (1.3%) 15.6% 19.8% 33.3%
Total IC 25.6% 14.4% (1.4%) 16.5% 21.4% 37.5%
Bipolar Digital 6.8% (5.5%) (3.7%) 4.7% 8.7% 12.2%
Memory 26.3%  (5.6%) (2.6%) (3.4%) {9.0%) {5.1%)

Logic 3.4% (5.5%) {3.9%) 6.4% 12.0% 14.9%

MOS Digital 43.0% 21.3% (2.45%) 18.6% 24.5% 46.0%
Memory 67.3%  36.4% (6.5%) 16.0% 25.0% 65.0%

Micro 22.7% 9.5% 3.4% 19.1% 23.0% 32.06n

Logic 35.7% 11.7% (0.4%) 21.9% 25.0% 30.9%
Analog 0.8  5.4% 2.7%  15.0%  16.6%  18.4%
Total Discrete 7.0% 5.6% {2.5%) 11.7% 13.2% 15.8%
Total Optoelectronic 28.5%  16,0% 2.24 14,0 15,08 17.0%

r

Source: Datagquest
May 1989

34 © 1989 Dataquest Incorporated May SIS Executive Issues
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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

SIS Executive Issues
0003668

CAGR CAGR CAGR
{1978-19083) 41983-1988) 119868-1903)
21.2% . 14.5% 15.6%
27.2% 15.9% 17.0%
25.0% 7.7% 3.0%
R/A , 10.0% (5.2%)
N/A 7.2% 4.4%
30.0% 23.7% 20.6%
N/A 21.1% 25.0%
N/A + 19.2% 17.0%
H/A 32.5% 17.3%
25,1% 6.3% 11.4%
7.6% 7.8% B.6%
29.7% . 17.7% 12,.7%
CAGR CAGR CAGR
{1993-1998) £1978-1988) £1988-1998)

15.7% 17.8% 15.6%
17.0% 21.4% 17.0%
2,2% 16.0% 2.6%
(5.7%) R/A {5.4%)
N/A N/A 3.7%
19.5% 26.8% 20.1%
23.0% N/A 24.0%
N/A N/A 16.2%

L 77 N/A 16.5%
6.0% 7.7% 7.3%
12.0% 23.6% 12.4%

Source: Dataguest
May 1989
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Table 5a
Western European Semiconductor Market
(Millions of Dollars)

1978 1979 1980 1981 1982
Total Semiconductor 2,339 3,018 3,686 3,041 3,167
Total IC 1,238 1,747 2,333 1,802 1,988
Bipolar Digital 291 390 510 454 434
Memory BS 116 103 100
Logic 305 394 351 334
MOS Digital 538 781 1,139 882 948
Memory 367 543 426 469
Micro 125 189 149 168
Logic 289 407 307 311
Analog 412 576 684 . 556 606
Total Discrete 1,004 1,138 1,192 995 1,011
Total Optoelectronic 97 133 1561 154 168
Source: Dataguest

May 1989
36 © 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Table 5b

Western European Semiconductor Market
(Millions of Dollars)

1983 1984 = 985 = 1986 = 1987 = 1988

Total Semiconductor 3,370 4,907 4,839 5,587 6,480 8,491
Total IC 2,323 3,752 3,634 4,116 4,823 6,676
Bipolar Digital 483 741 719 719 727 802
Memory 107 144 150 147 88 85

Logic 376 597 569 572 639 717

MOS Digital 1,227 2,146 1,952 2,270 2,744 4,322
Memory 581 990 749 813 848 1,742

Micro 239 476 489 574 799 1,208

Logic 407 680 714 883 1,097 1,372

Analog 613 865 963 1,127 1,352 1,552

. Total Discrete 866 955 . 981 1,207 1,377 1,506
Total Optoelectronic 181 200 224 264 280 309

Source: Dataquest
May 1989

SIS Executive Issues © 1989 Dataquest Incorporated May - 37
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Semiconductor Consumption

Table 5¢

Western European Semiconductor Market
(Millions of Dollars)

4989 1990 1991 = 1992 = 1993 1998

Total Semiconductor 9,357 9,594 11,126
Total IC 7,394 7,532 8,889
Bipolar Digital 661 632 697
Memory 59 57 57
Logic 602 575 640
MOS Digital 5,041 5,090 6,095
Memory 2,335 2,165 2,585
Micro 1,275 1’443 1'740
Logic 1,431 1,482 1,770
Analog 1,692 1,810 2,097
Total Discrete 1,629 1,684 1,833
Total Optoelectronic 334 378 404

38 ® 1989 Dataquest Incorporated May

14,564
11,907
859

59

800
8,320
3,469
2,462
2,389
2,728
2,164

493

17,135
14,208
976

57

919
10,138
4,509
2,905
2,724
3,094
2,356

571

33,688
29,287
1,159
53
1,106
22,772
10,760
6,993
5,019
5,356
3,520

881

Source: Datagquesat
May 1989
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Semiconductor Consumption

Total Semiceonductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Analog

Total Discrete

Table 5d
Western European Semiconductor Market
(Percent Change)
1978 1979 1980
24.0% 29.0% 22,1
36.9% 41.1% 33.5%
27.6% 34.0% 30.8%
N/A N/A 36.5%
N/A N/A 20.2%
52.0% 46.0% 45,8%
N/A N/A 48.0%
N/A N/A 51.2%
N/A N/A 40.8%
27.2% 39.8% 18.8%
9.8% 13.3% 4.7%
42.6% 37.1% 21.1%

Total Optoelectronic

'N/A = Not Available

SIS Executive Issues
0003648

1981
(17.5%)
(18.9%)
{11.0%)
(11.2%)
(10.9%)
(22.6%)
(21.5%)
(21.2%)
(24.68)
{18.7%)
{(16.5%)

{4.3%)

Source:

® 1989 Dataquest Incorporated May

1982
4.1%
5.1%
(4.4n)
(2.9%)
(4.8%)
7.5%
10,16
12.8%
1.3%
9.0%
1.6%

9.1

Dataguest
May 1989
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Semiconductor Consumption

Table Se

Western European Semiconductor Market
(Percent Change)

1983 1984 1985 = 1986

Total Semiconductor 6.4% 45.6% (1.4%) 15.5%

Total IC 16.9% 61.5% {3.1%) 13.3%
Bipolar Digital 11.3% 53.4% (3.0%) 0

Memory 7.0% 34.6% 4,2% (2.0%)

Logic 12.6% 58.8% (4.7%) 0.5%

MOS Digital 29.4% 74.9% (9.08) 16.3%

Mamory 23.9% T0.4% (24.3%) 8.5%

Miero 42.3% 99.2% 2.7% 17.4%

Logic 30.9%  67.1% 5.0% 23.,7%

Analog 1.2% 41.1s 11.3% 17.0%

Total Discrete (14.3%) 10.3% 2.7% 23.0%

Total Optoelectronic 7.7% 10.5% 12,0  17.9%

40 © 1989 Dataquest Incorporated May

1987 1988
16.0% 31.0%
17.2% 38.4%
1.1% 10.3%

(40.1%) {3.4%)
11.7% 12.2%
20.9% 57.5%
4.3% 105.4%
39.2% 51.2%
24.2% 25.16
20.0% 14.8%
14.1% 9.4%
6.1% 10.45%

Source: Dataguest
May 1989
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Semiconductor Consumption

Western European Semiconductor Market

Total Semiconductor
Total IC
Bipolar Digital
Memory
Logic
MOS Digital

Memory
Micro

Logic
Analog
Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 5f

(Percent Change)
1989 19%0
10.2% 2.5%
10.8% 1.9%
(17.6%) (4.4%)
(30.6%) (3.4%)
(16.0%) (4.5%)
16.6% 1.0%
34.0% (7.3%)
5.5% 13.2%
4.3% 3.6%
9.0% 7.0%
8.2% 3.4%
8.1% 13.2%

16.0%
18.0%
10.3%
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:

© 1989 Dataquest Incorporated May

993

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
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Semiconductor Consumption

Table 5g

Western European Semiconductor Market
(Compound Annual Growth Rates)

CAGR CAGR CAGR

(1978-1983) £1983-1988) £1088-1993)
Total Semiconductor 7.6% 20.3% 15.1%
Total IC 13.4% 23.5% 16.3%
Bipolar Digital 10.7% 10.7% 4.0%
Logic N/A 13.8% 5.1%
MOS Digital 18.1% 28.6% 18.6%
Memory N/A 24.6% 21.0%
Micro H/A 38.3% 19.2%
Logic N/A 27.5% 14.7%
Total Discrete (2.9%) 11.78 ¢.4%
Total Optoelectronic 13.3% 11.3% 13.1%
CAGR CAGR ' CAGR

(1993-1998) {1978-1988) 11988-1998)
Total Semiconductor 14.5% 13.8% 14.,.8%
Total IC 15.6% 13.4% 15,.9%
Bipolar Digital 3.5% 10.7% 3.8%
Memory (1.4%) R/A (4.6%)
Logic N/A N/A 4.4%
MOS Digital 17.6% 23.2% 18.18
Memory 19,0% N/A 20.0%
Micro N/A N/A 19.2%
Logic N/A /A 13.8%
Analog 11.6% ' 14.2% 13.2%
Total Discrete 8.4% 4.1% 8.9%
Total Optoelectronic 9.1% 12.3% 11.0%

B/A = Not Available

Source: Datagquest
May 1989

42 ® 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS pigital
Memory
Micro
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 6a
Rest of World Semiconductor Market

(Millions of Dollars)
1978 1979

660 7190

258 364

45 79

2

77

110 100

25

17

58

103 185

346 334

86 92

1980 1981 = 1982
996 963 1,042
450 494 585
108 106 113
3 3 4
105 103 109
143 171 248
34 51 106
27 43 63
82 77 79
199 217 224
436 375 365
110 94 92
Source: Dataguest

May 1989

® 1989 Dataquest Incorporated May
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Semiconductor Consumption

Table 6b
Rest of World Semiconductor Market

(Millions of Dollars)

Total Semiconductor 1,443 2,216 1,949

Total IC 909 1,328 1,179

Bipolar Digital 162 257 203

Memory 14 26 15

Logic 148 231 1838

MOS Digital 450 700 616

Memory 194 234 134

Micro 112 145 117

Logic 144 321 365

Analog 297 371 360

Total Discrete 429 773 879

Total Optoelectronic 105 115 91
44 ® 1989 Dataquest Incorporated May

2,548
1,714
281
23
258
871
185
185
501
562
739

95

1983 1984 = 1985 = 1986 1987 = 1988

3,961 5,650
2,890 4,368
411 513

35 33

376 480
1,541 2,496
445 1,153

386 644

710 699

938 1,359

943 1,128

128 154
Source: Datagquest
May 1989

SIS Executive Issues
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 6¢

(Millions of Dollars)

Rest of World Semiconductor Market

1989 1990 1991 1992 1993 1998

7,133
5,706
538
39
499
3,568
1,981
702
885
1,600
1,249

178

©® 1989 Dataquest Incorporated May

7,593
6,013
567
39
528
3,702
1,928
794
980
1,744
1,395

185

9,374
7,541
619
39
580
4,776
2,410
1,140
1,226
2,146
1,613

220

11,954 16,337 44,281
9,833 13,780 39,759
687 789 1,137
37 39 35
650 750 1,102
6,464 9,366 31,689
3,135 4,543 16,868
1,706 2,543 8,402
1,623 2.280 6,419
2,682 3,625 6,933
1,855 2,226 3,836
266 331 686
Source: Dataguest
May 1989
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Semiconductor Consumption

Table 64
Rest of World Semiconductor Market
(Percent Change)
1978 1979 4980
Total Semiconductor 36.6% 19.7% 26.1%
Total IC 40,2% 41.1% 23.65%
Bipolar Digital 15.4% 75.6% 6.7
Memory N/A N/A 50.0%
Logic R/A N/A 36.4%
MOS Digital 25.0% (9.1%) 43.0%
Memory R/A N/A 36.0%
Micro N/A N/A 58.8%
Logic N/A H/A 41.4N
Analog 80.7% 79.6% 7.60%
Total Discrete 34.6% {3.5%) 30.5%
Total Optoelectronic 33.3% 64.3% 19.6%
N/A = Not Available
46 ® 1989 Dataquest Incorporated May

(3.3%)
9.8%
{1.9%)
0
(1.9%)
19.6%
50.0%
59.3%
(6.1%)
9.0%
{14.0%)

(14.5%)

Source:

8.2%
18.4%
6.6%
33.3%
5.8%
45.0%
107.8%
46.5%
2.6%
3.2%
(2.7%)

{2.1%)

/

Dataquest
May 1989
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Mamory
Leogic

MOS Digital
Memory
Microe
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 6e
Rest of World Semiconductor Market

(Percent Change)

1983 1984 1985 1986 1987 1938

38.5%
55.4%
43.4%
250.0%
35.8%
81.5%
83.0%
77.8%
82.3%
32.6%
17.5%

14.1%

53.6%
46.1%
58.6%
85.7%
56.1%
55.6%
20.6%
29.5%
122.9%
24.9%
80.2%

9.5%

(12,0%)
{(11.2%)
{21.0%)
{42,3%)
{18.6%)
{12.0%)
(42.7%)
(19.3%)
13.7%
(3.0%)
(12,2%)

(20.9%)

30.7%
45.4%
38.4%
£3.3%
37.2%
41.4%
38.1%
58.1%
37.3%
56.16

8.8%

4.45

55.56
68.6%
46.3%
52.2%
45.7%
76.9%
140.5%
108.6%
41.7%
66.9%
27.6%

34.7%

Source:

® 1989 Dataquest Incorporated May

42.6%
5l.1%
24.8%
{5.7%)
27.7%
62.0%
159.1%
66.8%
(1.5%)
44.9%
19.6%
20.3%

Dataguest
May 1989
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Semiconductor Consumption

Table 6f
Rest of World Semiconductor Market
(Percent Change)
A989 1990 1991 1992 1993
Total Semiconductor 26.,2% 6.4% 23.5% 27.5% 36.7n
Total IC 30.6% 5.4% 25.4% 30.4% 40.1%
Bipolar Digital 4.9%% 5.4% 9.2% 11.0% 14.8%
Memory 18.2% 0 0 (5.1%) 5.4%
Logic 4.0% 5.8% 9.8% 12.1% 15.4%
MOS Digital 42.9% 3.8% 29.0% 35.3% 44.9%
Memory 71.8% (2.7%) 25.0% 30.1% 44.9%
Micro 9.0% 13.1% 43.6% 49.6% 49.1%
Logic 26.6% 10.7% 25.1% 32.4% 40.5%
Analog 17.7% 9.0% 23.1% - 25.0% 35.2%
Total Discrete 10.7% 11.7% 15.6% 15.0% 20.0% .
Total Optoelectronic 15.6% 3.9% 18.9% 20.9% 24.4%
Source: Dataquest
May 1989
48 © 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Table 6g

Rest of World Semiconductor Market
{(Compound Annual Growth Rates)

CAGR CAGR CAGR

11978-1983) 11963-1988) £1988-1993)
Total Semiconductor 16.9% 31.4% 23.768
Total IC 28.6% 36.9% 25.8%
Bipolar Digital 29.2% 25.9% 9.0%
Memory N/A 18.7% 3.4%
Logic N/A 26.5% 9.3%
MOS Digital 32.5% 40.9% 30.3%
Memory R/A 42.8% 31.6%
“icro N/A 41.9% 3106\
Logic N/A 37.2% 26.7%
Analog 23.6% 35.5% 21.7%
Total Discrete 4.45% 21.3% 14.6%
. : Total Optoelectronic 13.4% : 8.0% 16.5%

CAGR CAGR CAGR

” {1993-1998) {1978-1988) {1988-1998)
Total Semiconductor 22.1% 24.0% 22.9%
Total IC 23.6% 32.7% 24,768
Bipolar Digital 7.6% 27.6% 8.3%
Memory (2.1%) N/A 0.6%
Logic 8.0% N/A 8.7%
MOS Digital 27.6% 36.6% 28.9%
Memory 30.0% N/A 30.8%
Micro 27.0% N/A 29.3%
Logic 23.0% N/A 24.8%
Analog 13.8% 29.4% 17.7%
Total Discrete 11.5% 12.5% 13.0%
Total Optoelectronic 15.7% 10.6% 16.1n

N/A = Rot Available

Source: Dataquest

. May 1989
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Semiconductor Consumption

Table 7a
Worldwide Average Selling Prices
(Dollars)
1978 1979 1980 198] 1982
Total Semiconductor 0.28 0.29 0.33 0.31 0.33
Total IC 1.01 0.97 1.07 1.02 0.99
Bipolar Digital 0.63 0.57 0.70 0.70 0.62
Memory
Logic
MOS Digital 1.91 1.93 1.81 1.66 1.63
Memory 5.1%5 4,90 3.17 2.62
Micro 3.96 3.61 3.40 3.26
Logic 0.89 0.85 0.86 0.80
Analog 0.5%4 0.78 0.83 0.81 .79
Total Discrete 0.13 0.12 0.12 0.11 0.11
Total Optoelectronic 0.47 0.51 0.44 0.39 0.29
Source: Dataguest
May 1989
50 ® 1989 Dataquest Incorporated May SIS Executive Issues
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Semiconductor Consumption

Total Semiconductor
Total IC

Bipolar Digital
Memory

Logic
MOS Digital
Memory
Micro
Logic
Analog
Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

® 1989 Dataquest Incorporated May

Table 7Tb
Worldwide Average Selling Prices

{Dollars)
1983 1984 1985
0.32 0.36 0.30
1.03 1,10 1,08
0.65 0.65 0.71
1.66 1.98 1,64
2.79 3.90 2.59
3.35 3.53 3.14
0.79 0.85 0.93
0.76 0.75 0.76
0.09 0.09 0.08
0.28 0.28 0.22

1986 1987 1982
0.34 0.33 0.42
1.09 1,18 1.39
0.71 0.69 0.70
1,63 1.94 2.36
2.41 3.09 4.70
3.13 3.56 4.15
0.99 1.12 1.13
0.84 0.82 0.84
0.09 0.08 0.09
0.25 0.28 0.34
Source: Datagquest
v May 1989
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Semiconductor Consumption

Table 7¢c

Worldwide Average Selling Prices
(Dollars)

1989 1990 1991 = 1992 = 1993 = 1998

Total Semiconductor 0.42 0.41 0.47 0.50 0.57 0.81
Total IC 1.54 1.47 1.54 1.64 1.83 2.31
Bipolar Digital 0.70 0.69 0.70 0.72 0.70 0.69
Memory
Logic
MOS Digital 2.62 2.44 2.54 2.69 3.08 3.59
Memory 6.25 5.51 5.95 6.83 8.79 8.53
Micro 4.12 4.10 4,10 4.12 4.18 4.15
Logic 1.09 1.05 1.10 1.15 1.19 1.28
Analog 0.83 - 0.82 0.84 0.84 0.85 0.86
Total Discrete 0.08 0.08 0.09 0.09 0.09 0.09
Total Optoelectronic 0.34 0.34 0.36 0.38 0.38 0.40 .

F

Source: Dataguest
May 1089
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Semiconductor Consumption

Total Semiconducter
Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Analog

Total Discrete

Total Optoelectronic

SIS Executive Issues
0003668

Table 7d
Worldwide Average Selling Prices
(Percent Change in Dollars)
1978 1979 1980
2.5% 3.6% 11.7%
(0.5%) (4.0%) 9.8%
(4.5%) (9.5%) 22.8%
(7.3%) 1.2% (6.3%)
{4.9%)
(8.8%)
(4.5%)
1.2% (7.1%) 6.4
(7.1%) (7.7%) 0
4.4% 8.0% (12.8%)

(6.4%)

(3.9%)

(8.4%)
(35.3%)
(5.8%)
1.2%
(2.4%)
(8.3%)

(11.9%)

Source!

® 1989 Dataquest Incorporated May

7.5%
{(2.8%)

(11.4%)

(1.8%)
(17.4%)
(4.18)
(7.0%)
(2.5%)
0
(25.6%)

Datagusst
May 1989
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Semiconductor Consumption

Table 7e

Worldwide Average Selling Prices
(Percent Change in Dollars)

1983 1984 1985 1986

Total Semiconductor (3.0%}) 11.8% (15.7%)
Total IC 3.1% 7.5% (4.4%)
Bipolar Digital 4.8% o 9.2%
Memory
Logic
MOS Digital 2.2%  17.3%  (16.0%)
Memory 6.5% 39.8%  (33.6%)
Micro 2.8% 5.4% (11.0%)
Logic {1.3%) 7.6% 9.4%
Analog {3.8%) (1.3%) 1.3%
Total Diacrete (18,2%) 0 (11.1%)
Total Optoelectronic (3.4%) 0 (21.4%)
54 ® 1989 Dataquest Incorporated May

1987 1988
13.2% (2.7%) 26.7%
3.5% 8.5% 17.8%
0 {2.8%) 1.4%
(0.5%) 18.6% 22.1n
{6.9%) 28.2% 52.1s8
(0.3%) 13.7% 1l6.6%
6.5% 13.1% 0.9%
10.5% (2.4%) 2.4%
15.0% (13.0%) 12.5%
13.6% 12.0% 21.4%
Source: Dataquest
May 1989
SIS Executive Issues
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Semiconductor Consumption

Table 7f
Worldwide Average Selling Prices
(Percent Change in Dollars)
1989 1290 1992 1992 19903
Total Semiconductor {1.0%) (2.5%) 14.2% 7.7% 13.9%
Total IC 10.6% {4.4%) 4.7% 6.0% 12.0%
Bipolar Digital 0 (1.4%) 1.4% 2.9% (2.8%)
Memory
Logic
MOS Digital 10.7% (6.9%) 4.0% 6.3% 14.3%
Memory 33.0% (11.8%) 8.0% 14,8% 28.7%
Micro (0.7%) - (0.5%) 0 0.5% 1.5%
Logic (3.5%) (3.7%) 4.8% 4.5% 3.5%
- Analog {1.2%) (1.2%) 2.4N 0 1.2%
. . Total Discrete (11.1%) 0 12.5% 0 0
Total Optoelectronic 0 0 5.9% 5.6% 0
Source: Dataguest
May 1989
SIS Executive Issues ® 1989 Dataquest Incorporated May L1
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Semiconductor Consumption

Table 7g
Worldwide Average Selling

Prices

(Compound Annual Growth Rate in Dollars)

CAGR CAGR CAGR
(1978-1983) £1983-1988) £1988-1993)
Total Semiconductor 2,.5% 5.6% 6.2%
Total IC 0.3% 6.3% 5.6%
Bipolar Digital 0.6% 1.5% 0
Memory N/A N/A N/A
Logic N/A N/ N/A
MOS Digital (2.7%) 7.3% 5.4%
Memory N/ 11.0% 13.3%
Micro N/A 4.4% 0.1%
Logic R/A T.4% 1.08
Analog {2.0%) 2.0% 0.2%
Total Discrete (7.1%) 0 0
Total Optoelectronic (9.8%) 4.0% 2.2%
CAGR CAGR CAGR
£1993-1998) £1976-1988) £1988-1998)
Total Semiconductor T.2% 4.0% 8.7%
Total IC 4.7% 3.3% 5.2%
Bipolar Digital (0.3%) 1.1% (0.1%)
Memory N/A H/A N/A
Logic N/A N/A N/A
MOS Digital 3.1% 2,2% 4.3%
- Memory (0.6%) H/A 6.18
Micro {0.1%) H/A 0
Logic 1.5% N/A 1.3%
Analog 0.2% 0 0.2%
Total Discrete 0 {3.6%) 0
Total Optoelectronic 1.0% (3.2%) 1.6%
R/A = Not Available
Source: Dataguest
May 1989
56 © 1989 Dataquest Incorporated May SIS Executive Issues
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Total Semiconductor
Total IC

Bipolar Digital
Memory
Logice

MOS Digital
Mamory
Micro
Logic
Analog
Total Discrete

Total Optoelectronic

SIS Executive Issues
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Table 8a
Worldwide Semiconductor Market
(Millions of Units)

1978 1979 1980 1981 1982
31,461 37,703 42,870 48,081 46,022
5,171 7,242 8,955 9,809 10,949
2,002 2,937 3,391 3,339 3,890
1,221 1,731 2,603 2,906 3,464
325 455 655 1,031
137 239 319 404
1,269 1,909 1,933 2,029
1,949 2,574 2,960 3,564 3,595
25,392 29,350 32,358 36,227 32,245
898 1,111 1,557 2,045 2,828
Source: Dataguest

May 1989
@ 1989 Dataquest Incorporated May . 57



Semiconductor Consumption

Table 8b
Worldwide Semiconductor Market

(Millions of Units)

983 1984 1985 1966

Total Semiconductor 60,743 80,377 80,380
Total IC 14,327 20,573 17,607
Bipolar Digital 4,638 7,340 5,172
Memory
Logic
MOS Digital 4,776 6,639 6,171
Memory 1,333 1,597 1,475
Micro 591 916 875
Logic 2,852 4,126 3,820
Analog 4,913 6,593 6,264
Total Discrete 42,944 55,411 57,200
Total Optoslectronic 3,471 4,393 5,573
58 @ 1989 Dataquest Incorporated May

89,881
21,654

6,092

7,850
1.872
1,115
4.864
7,712
62,283

5,944

2987 1988
114,684 119,373
25,268 29,259
6,901 7,424
9,032 11,331
1,868 2,462
1,432 1,717
5,632 7,152
9,334 10,504
83,313 83,811
6,104 6,303
Source: Dataguest

May 1989
SIS Executive Issues

0003668



Semiconductor Consumption

Total Semiconductor
Total IC
Bipolar Digital
Memory
Logic
MOS Digital
Mamory
Micro
Logic
Analog
Total Discrete

Total Optoelectronic

SIS Executive Issues
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Table 8¢
Worldwide Semiconductor Market

(Millions of Units)

1989  19%0 1991 = 1992

138,959
30,921

6,546

12,796
2,714
1,827
8,255

11,580

100,600

7,238

141,773
31,999

6,368

13,440
2,828
1,979
8,632

12,191

102,250

7,524

144,653
35,972

6,649

15,472
3,090
2,407
9,975

13,851

100,667

8,014

1993 1998
165,301 191,222 294.708
42,442 51,17z 93,092
7,063 8,033 9,471
18,666 23,079 50,111
3,448 4,159 12,318
3,115 4,019 9,157
12,103 14,900 28,636
16,713 20,060 33,509
114,067 129,744 184,833
8,792 10,305 16,783
Source: Dataquest

May 1989
.59
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: Semiconductor Consumption

Total Semiconductor

60

Total IC

Bipolar Digital
Memory
Logic

MOS Digital
Memory
Micro
Logic

Analog

Total Discrete

Total Optoelectronic

® 1989 Dataquest Incorporated May

Table 8d
Worldwide Semiconductor Market
(Percent Change in Units)

1978 1979 1980 1981 1982

25% 20% 14% 12% (4n)

40% 40% 245 10% 126

33% 47% 15% (2\) 178

59% 428 50% 12% 198
40% 44% 57%
75% 34% 278
51% 1 5%

36% azs 154 20N LY

22% 165 106 12% (11%)

34% 24% 40% 31% 38N

2
Source: Dataguest
May 1989
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Semiconductor Consumption

Table 8e
Worldwide Semiconductor Market
(Percent Change in Units)
1983 1984 1985 1986 1987 1988
Total Semiconductor 32% 32% ¢ i2% 28% 4%
Total IC 31s 44% (14%) 238 178 16%
Bipolar Digital 19% 538% (30%) 18% 13% 8%
Memory .
Logic
MOS Digital 38n 39% (%) 276 158 25%
Memory 29% 20% (8%) 27% 5% 25%
Micro 46% 55% {4%) 27% 28% 20%
Logic 41 45% (78) 27% 16% 27%
Analog K¥AY 34% {5%) 23% 218 13%
. : Total Discrete %1 29% 3N 9% 34% 1%
' Total Qptoelectronic 23% 27% 27% 7% 3% 3%
Source: Datagquest
May 1989
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Semiconductor Consumption

Table 8f
Worldwide Semiconductor Market
(Percent Change in Units)
1989 1980 1991 1992 1993
Total Semiconductor 16% 2% 2% 14% 16%
Total IC 6% 3% 12% 18% 218
Bipeolar Digital {(12%) (3%) 4% 6% 14%
Memory
Logic
MOS Digital 13% 5% 15% 21n 245N
Memory 10% 4% o 12% 1%
Micro 6N 8% 22% 29% 29%
Logic 15% 5% 16% 21% 23%
Analog 10% 56 14% 21% 20%
Total Discrete 20% 1% {2%) 13% 148
Total Optoelectronic 15% 4% 7 10% 178
Source: Datagquest
May 1989
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Semiconductor Consumption

Table 8g

- Worldwide Semiconductor Market
(Compound Annual Growth Rate in Millions of Units)

CAGR CAGR CAGR

£1978-1983) £1983-1988) £1988-1993)
Total Semiconductor 14.1% 14.5% 9.9%
Total IC 22.6% 15.4% 11.8%
Bipolar Digital 18.3% 9.9\ 1.6%
Memory R/A HN/A N/A
Logic N/A N/A N/A
MOS Digital 31.4% 18.9% 15.3%
Memory N/A 13.1% 11.1%
Micro N/A 23.8% 18.5%
Logic N/A 20.2% 15.8%
Analog 20.3% 16.4% 13.8%
Total Discrete 11.1% 14.3% 9.1%
Total Optoelectronic 31.1% 12.7% 10.3%
CAGR CAGR CAGR

. £1993-1998) £1978-1988) {1988-1998)
Total Semiconductor 9.0% 14.3% - 9.5%
Total IC 12.7% 18.9% 12.3%
Bipolar Digital 3.3% 14.0% : 2.5%
Memory N/A N/A N/A
Logic H/A N/A N/A
MOS Digital 16.8% 25.0% 16.0%
Memory 24.3% N/A 17.5%
Micro 17.9% N/A 18.2%
Logic 14.0% R/A 14.9%
Analog 10.8% 18.3% 12.3%
Total Discrete 7.3% 12.7% 8.2%
Total Optoelectrenic 10.2% 21.5% 10.3%

N/A = Hot Available

Source: Dataguest
May 1989
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APPENDIX A—MARKET ESTIMATES

SUMMARY

This newsletter summarizes the statistics contained in Appendix A of your
Semiconductor Industry Service Volume IIl.

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)
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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 cireuits incereased 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 WCRLDWIDE SEMICONDUCTOR CONSUMPTION
1981 AND 1982
(Millions of Dollars)

Percent

1981 1982 Change
Total Semiconductor $14,259 $14,616 3z
Integrated Circuits $ 9,640 $10,421 8%
Bipolar Digital $ 2,324 $ 2,438 5%
MOS $ 4,671 $ 5,296 13%
Linear $ 2,645 $ 2,687 2%
Discrete Devices $ 3,832 $ 3,435 (12%)
Optoelectronic $ 787 $ 760 (4%)

Source: DATAQUEST
May 1983



SEMICONDUCTOR CONSUMPTION BY GEQOGRAPHICAL 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 .

Scurce: DATAQUEST
May 1983



U.8. Semiconductor Consumption

U.8S. 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 actuaily declined by $121 miltion, 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 Semiconduetor 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. ¥an



Total Semiconductor
Totol Integrated Circuit

Bipolar Digital (Technology)
TTL
DTL
ECL
Other Bipolar Digital

Bipolar Digital (Function)
Bipolar Digital Memory
Bipolar Digitot Logic

MOS (Technology)
NMOS

PMOS
CMOS

MOS {Function)
MOS Memory
MOS Microprocessor
MOS Logic

Lineor
Total Discrete

Tronsistor
Smal| Signol Transistor
Power Transistor

Diode
Small Signal Diode
Power Diode
Zener Dicde

Thyriator
Other Discrete

Total Optoelectronic
LED Lomps
LED Displays
Optical Couplers
Other Optoslectronics

HISTORICAL WORLDWIDE AVERAGE SELLING PRICES

TABLE 13 ‘II'

(Dollars)
1974 through 1983

CAG %
1974 1975 1976 1977 - 1978 1979 198¢ 1981 1982 1983 (74-83)
0.3 0.3 8.28 0.29 e.30 e.30 e.33 0.32 9,34 e.34 1.3
1.04 V.91 1.01 1.02 1.M 8.97 1.7 1.83 1.9 .95 e.e
.65 8.60 2.61 0.66 .63 ®.57 0.70 a.70 9.62 3.65 N )
.65 @.62 @.61 9.66 .63 @.57 .79 8.70 9.62 2.65 0.0
4.06 2.7% 2.39 2.06 1.91 1.88 1.78 1.66 .71 1.76 8.9
4.80 4.43 4.7 4.46 4,46 3.66 3.08 3.06 2.9 3.15 4.8
5.45 4. 4.18 J.et 1.92 1.80 1.78 1.70 t.70 1.75 11.9
1.58 8.78 ®.73 0.68 0.55 .61 8.70 0.74 e.77 0.81 6.7
4.06 2.75 2.39 2.096 1.91 1.88 1.78 1.66 3.7 1.76 ( 8.9)

5.18 4.95 3.22 3.09 3.25

3.96 3.61 3.49 3.3 3.38

@.89 .85 9.86 o.80 .79
2.95 9.99 8.85% 0.83 .64 9.78 9.83 e.8t 0.79 .76 ( 2.4)
2.18 Q.16 8.15 .14 0.13 0.12 0.12 2.1 a.n .03 ( 6.9)
0.24 @.22 9.19 8.19 9.8 0.17 9.16 2.15 2.14 @.12 7.4
9.17 #.15 9.13 2.12 .11 9.10 9.99 0.09 e.08 9.07 9.4
0.74 ©.68 2.73 8.78 2.73 2.79 8.68 8.56 e.54 9.49 4.5
9,19 8.10 2.09 9.08 ¢.08 0.e7 o.e7 9.97 e.07 8.06 6.5
0.06 2.95 2.85 0.04 @.04 @.04 ¢.04 .04 0.94 0.03 7.4
2.16 9.15 2.14 2.14 .13 9.12 a.11 e.10 9.09 0.69 6.2
9.20 9.%7 8.15 2.15 9.18 2.1 9.14 0.14 8.13 9.12 5.5
9.86 8.83 .89 9.92 6.9 9.89 9.98 1.09 8.95 9.92 2.8
1.28 .01 .88 .72 9.63 0.33 9.26 .26 .23 0.2 (17.4)
1.02 .86 8.67 2.45 9.47 8.5 9.43 .39 0.37 8.36 ( 19.9)

6.18 9.13 0.12 @.12 .12

1.40 1.45 1.5 1.38 1.37

.79 9.83 a.77 9.70 9.66

9.72 @.990 1.7 1.11 1.07
Source: DATAQUEST



-t . TABLE 15 .

HISTORICAL WORLOWIDE SEMICONDUCTOR CONSUMPTION
(Millions of Units)
1974 through 1983

CAG X
1974 1975 1976 1977 - 1978 1979 1980 1981 1982 1983 (74-83)

Total Semiconductor 17.718 14,741 20,287 24,241 29,419 36,463 42,059 44,765 43,951 54,533 13.3
Total Integroted Circuit 2,408 2,109 2,921 3.7 §.196 7,276 9,030 9,532 10,625 13,516 21.1
Bipolar Digital (Technoiogy) 1,566 1,137 1,418 1,606 2,895 2,965 3.441 3,374 3,911 4,682 13.4

i

ECL

Other Bipolar Digital

Bipolar Digita)l {Function) 1,506 1,137 1.418 1,606 2,895 2,965 3,44 3,374 3.9 4,682 13.4
Bipolar Digital Memory
Dipolar Digital Logic

MOS (Technology) 217 304 518 783 1,255 1,840 2,745 2,853 3,245 4,366 39.6
NMOS 15 30 80 161 an 6456 1,126 1,842 1,337 1.765 69.2
PMOS 4 128 152 157 204 299 o9 279 228 194 184 4.1
CMOS 74 122 281 419 625 885 1,349 1,584 1,714 2,476 47.7

MOS (Funetion) 217 Jo4 518 783 1,255 1,840 2,745 2,853 3,245 4,366 39.6
MOS Memory 328 457 634 866 1,129
MOS Microprocessor 144 247 35 381 5N
MOS Logic 1,369 2,041 1,985 1,999 2,666

Linear 685 668 985 1,322 1,845 2,471 2,843 3,305 3,468 4,468 23.2

Total Discrete 15,309 12,632 17,366 20.530 24,223 28,014 31,363 33,220 31,147 38,243 18.7

Transistor 5,852 4,878 6,840 7.468 8.619 9,826 11,245 12,960 12,285 15,186 11.2
Small Signal Transistor 5,141 4,253 65,190 6,658 7,673 8,700 9,967 11,389 190,813 13,400 11.2
Powsr Transistor 711 625 742 808 947 1,126 1,278 t,5M 1,472 1,788 19.8

Diode 9,091 7,462 10,127 12,578 15,02t 17,2689 195,068 19,237 17,782 21,92% 10.3
Small Signol Diode 5,383 4,220 5,720 7,725 9,050 1¢.560 11,250 10,800 9,575 12,900 10.2
Power Diode 3,813 2,655 3,600 3,993 5,054 5,442 6,618 7,230 6,922 7,667 10.9
Zener Diode 695 588 sey ace 817 1,327 1,200 t.207 1,285 1,358 7.7

Thyristor 279 217 xn 318 348 404 400 323 324 341 2.8

Other Discrete 07 75 128 168 235 515 650 708 757 791 26.3

Totail Optoelectronic 191 262 430 680 889 1,173 1,666 2,012 2,179 2,774 34.6

LED Lomps 689 1,138 1,483 1,600 2,050

LED Disploys 182 201 195 227 261

Optical Couplers 109 125 148 176 233

Other Optoslectronica 193 201 188 177 230

Source: DATAQUEST



COMPANY:  ALL COMPANIES

Total Semiconductor

Totol Integrated Circuit

Bipolar Digital (Technology)
TTL
DTL
ECL
Other Bipolar Digital
Bipolar Digital SWAG
Bipolar Digital {Function)
Bipolar Digital Memory
Bipotar Digital Logic
Bipolar Digital SWAG

MOS (Technology)
NMOS
PMOS
CMOS
MOS SWAG
MOS (Function)
MOS Memory
MOS Microprocessor
MOS Logic
MOS SWAG

Lineor
Total Discrete

Transistor
Small Signal Transistor
Power Transistor
Transistor SWAG

Diode
Small Sigral Diode
Power Dicde
Zener Diode
Diode SWAG

Thyristor

Other Discrete
Discrete SWAG

Total Optoelectronic
LED Lamps
LED Displays
Optical Couplers
Othar Optoslectronics
Optoelecironic SWAG

w

WORLDWIDE SEMICONDUCTOR REVENUES
(Miflions of Dollars)

;;O _ag - 8‘{’

1976 1977 1978 1979 1980 1981 1982 1983
5,827 6,924 8,877 11,865 14,822 .14,380 14,950 ;33.945
2,941 3,714 5,210 7,049 9,609 9,809 10,735 14,343

865 1,004 1,277 1,693 2,393 2,380 2,446 3,064 -
682 778 1,001 1,346 2,003 1,959 1,088 2,563
7 61 56 52 45 43 40 40
76 97 142 166 201 238 268 32
36 68 78 129 144 140 152 110
o [ ) ) ) o e { @
865 1,004 1,277 1,693 2,393 2,380 2,446 3,064
o 3 4 326 578 553 518 613
33 81 75 1,367 1,815 1,827 1,936 2,451
832 820 1,198 ) ‘® ) ) 0
1.239 1,613 2,398 3,429 4,885 4,752 5,549 7,802
o 32 61 2,248 3,380 3,127 3,821 5,337
o 22 44 512 515 448 LY A ‘359
o 15 23 669 1,090 1,177 1,388 2,106
1,230 1,544 2,270 ) 0 [ 0 )
1,239 1,813 2,398 3,429 4,885 4,752 5,549 7,802
[ 6 19 1,660 2,254 2,041 2,664 3,663
0 3 6 565 880 1,867 1,283 .1,908
0 60 112 1,204 1,751 1,644 1,822 2,232
1,239 1,544 2,270 ) ) ) o o
837 1,697 1,535 1,927 2.331 2,677 2,740 3,477
2,508 2,897 3,230 3,407 3,673 3,763 3,372 31,540
1,333 1,481 1,599 1,658 1,766 1,905 1,708 1,798
763 813 876 870 897 1,825 . 90 _¢i8
540 668 723 788 869 880 Bos 8pe-
) ) ) 0 [ 0 o ( o) =
911 997 1,152 1,219 1,346 1,324 1,185 1,240
286 309 362 420 450 432 383 387
504 559 643 853 728 723 635 690
121 129 147 146 168 189 167 183
o o ) ) ) e (. @) 0 -
241 298 339 360 392 382 308 314
13 121 148 170 169 182 174 188
& 0 ¢ ) 0 o 2 o
288 313 437 609 740 ges 843 1,062
54 77 187 131 148 182 192 258
151 144 193 255 291 262 298 387
29 35 53 84 104 122 133 174
54 57 84 139 197 212 223 27%
) ) ) ) ) o ) o
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