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U. S. Electronic Equipment Production ($ million ¥

19797 1980 1981 1982 1983 1984 1985 1986
Business/education/retail] 5,784 6,504 7,435 8,537 9,831) 11,385 12,652 14,544
Communications 14,597 16,072] 17,835] 20,619 24,726| 28,082 30,024| 33,156
Consumer 79,391 9,918/ 10,937| 12,391 14,184| 15,618| 16,636] 18,372
Computers 26,246 29,395 33,746| 39,078 46,034| 53,859| 59,784 66,838
Government /military 18,489 21,485| 24,7931 27,793 31,851| 35,482 39,917| 45,346
Industrial 8,214 9,016| 10,047] 11,433 13,120 14,685| 16,156] 18,110
Instruments 7,275 8,291 9,396] 11,504] 14,055| 16,535; 18,112 20,553
Total $89,996 |$101,000 |$ 114,000 |$ 131,000 |$ 154,000 |$ 176,000 |$ 193, 000 |$ 217, 000
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Electronic Equipment Production by Country ($ billion)

France 1981 1991 West. Germany 1981 1991
Consumer 1.5 2.5 Consumer 4.0 6.0
Components 2.5 4.0 Components 6.0 11.0
Communications 4.0 10.0 Communications 2.0 4.0
Telecommunications 5.5 11.0 Telecommunications 4.0 8.5
Electronic data processing 4.5 10.5 Electronic data processing 4.5 11.0
Office equipment 0.5 0.5 Office equipment 1.5 3.5
Control & instrumentation 1.0 3.5 Control & instrumentation 4.5 9.0
Industrial & medical 0.5 1.0 Industrial & medical 1.5 2.5
Total $20.0 [$43.0 Total $28.0 |$55.5
ltaly 1981 | 1991 Scandinavia 1981 | 1991
Consumer 1.5 2.5 Consumer 0.5 ‘ 1.0
Components 1.5 2.0 Components 0.5 1.0
Communications 1.5 3.0 Communications 1.0 2.0
Telecommunications 1.5 3.5 Telecommunications 1.5 3.0
Electronic data processing 2.5 6.0 Electronic data processing 1.0 1.5
Office equipment 0.5 10 Office equipment — 0.5
Control & instrumentation 0.5| 15| | Control & instrumentation Lo | 20
Industrial & medical 0.51 0.5 Industrial & medical 0.5 | L0
Total $10.0 |$20.0 | | Total $6.0 |$12.0
United Kingdom 1981 | 1991 West of Europe 1981 1991
Consumer 1.0 2.0 Consumer 3.0 3.5
Components 3.0 5.5 Components 3.0 5.5
Communications 3.5 8.0 Communications 1.0 3.5
Telecommunications 2.5 5.5 Telecommunications 3.0 9.0
Electronic data processing. 4.0 10.5 Electronic data processing 2.0 3.5
Office equipment 1.0 2.0 Office equipment 1.0 2.0
Control & instrumentation 2.5 5.0 Control & instrumentation 2.0 6.5
Industrial & medical 1.0 1.5 Industrial & medical 0.5 1.0
Total $18.5/$40.0 Total $15.5 |$34.5
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Component Forecast

U.S. OEM Purchases

($ million)

1979 é?’ 1980 & 1981 &
S Q N Q‘b > cia
F & 5 § & 5 & F & 5 o
& & F o & & & o ¢ & & <
& g ) S & 3 2 GRS § g & TN
S § y & 2 05 § y & &£ & & y F &
g & & §F &/ F & § §F L&/ £ F &
Capacitors
Ceramic: monolithic 130 22 47 71 270 160 29 60 91 340 181 40 64 112 397
Disk ceramic 21 35 17 8 81 21 16 18 8 63 22 33 18 9 82
Aluminumelectrolytic 67 43 42 49 201 74 18 47 56 195 80 40 50 63 233
Tantalum electrolytic 105 25 62 79 21 191 54 86 146 477 193 56 81 170 500
Film 16 23 20 21 80 17 21 22 23 83 17 20 22 24 83
Mica 8 11 9 14 42 8 9 9 14 40 7 10 9 15 41
Paper 1 10 10 5 36 10 8 10 5 33 10 7 g 5 31
Trimming 6 5 11 11 33 6 4 12 12 34 6 4 11 13 34
Glass & porcelain 16 3 7 19 45 15 2 8 20 45 15 1 8 20 44
TOTAL $380 $177 $225 $277$1059 | $502 $161 $272 $37581310 | $531 $211 $272 $4318$1445
Connectors &
Interconnection
Componentis
Back panels-metalplate 3 —_ 6 42 51 5 — 7 48 60 5 — 7 56 68
Back panels-printed circuits 37 — 32 4 73 43 — 3 6 85 51 —_ 38 8 97
RF coaxial 8 7 27 39 81 8 6 28 41 84 9 7 30 45 91
Cylindrical highdensity 10 — 22 175 207 10 — 24 190 224 11 — 24 207 242
Cylindrical standard 14 — 10 58 82 16 — 1 65 92 18 — 12 73 103
Dual-in-line sockets 36 3 28 10 77 46 4 31 12 93 57 5 33 15 110
Fiberoptic — — 1 6 7 1 — 3 8 12 2 — 5 11 18
Flatandribboncables 44 2 25 17 88 51 3 30 26 110 59 4 33 37 133
Packaging panels 18 — 31 16 65 22 — 36 19 77 25 — 39 23 87
PC:one-piece 141 8 66 6 221 149 9 74 7 239 160 10 81 8 259
PC:two-piece 28 — 14 95 137 32 — 16 106 154 35 e 17 118 170
Rack & panel 91 2 74 42 209 99 3 81 46 229 105 3 86 51 245
Terminal blocks 9 2 35 14 60 10 2 38 15 65 " 2 40 16 69
Othertypes 47 3 52 64 166 51 3 57 66 177 52 2 59 67 180
TOTAL $486 $27 $423 $588$1524 | $543 $30 $473 $655$1701 | $600 $33 $504 $735$1872
Crystals, Filters
& Networks
Active filters - = 1 5 16 - = 12 B 18 - - 12 7 19
Lumped constant
and crystal filters 10 7 24 60 101 10 7 26 65 108 10 6 27 70 113
EMI filters
Quartz; crystals 12 2 23 41 78 13 2 25 46 86 14 3 26 52 95
& assemblies 10 24 15 22 71 11 22 17 25 75 11 21 18 28 78
Delay lines 1 — 5 10 16 1 — 6 12 19 1 - 7 14 22
TOTAL $33 $33 $78 $138 $282 $35 $31 $86 $154 $306 $36 $30 $90 $171 8327
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Displays
Electromechanical 2 1 6 5 14 1 1 ] 5 13 1 — 4 5 10
Electroluminescent —_ — 1 2 3 — — 1 2 3 — — o 2 2
Fluorescent 1 3 1 — 5 2 3 2 - 7 3 3 2 - 8
Gas-discharge 17 8 20 5 50 18 9 22 5 54 20 10 23 5 58
Incandescent 4 1 15 5 25 4 1 16 6 27 4 1 16 6 27
LED 15 14 20 27 76 17 13 22 29 81 18 12 23 31 84
Liquid crystal 2 14 9 — 25 3 15 10 — 28 4 15 10 1 30
Plasma panel 11 —_ 8 1 20 12 — 9 2 23 13 — 10 2 25
TOTAL $52 $41 380 $45 $218 $57 $42 $88 $49 $236 $63 §41 $88 $52 $244
Electron Tubes
CRT (except TV) 42 4 13 12 71 48 4 17 14 83 53 5 21 16 95
TVCRT, b&w 8 8 13 6 35 9 8 14 6 37 9 9 14 7 39
TV CRT, color ~— 182 2 3 187 1 165 3 4 173 2 180 5 5 172
Light & image sensing 3 — 32 24 59 3 — 3 25 62 3 — 34 27 64
Microwave power — 17 69 62 148 — 18 76 69 163 — 18 80 75 173
Vac., gas & vapor power — 59 4 63 — -— 62 5 67 — — 63 6 69
Receiving - 6 7 6 19 — 2 6 5 13 — — 5 4 9
Storage — — 3 5 8 e e 3 5 8 — — 2 5 7
Other - — 3 9 12 — — 3 10 13 — — 2 10 12
TOTAL $53 $217 $201 $131 %602 $61 $197 $218 $143 $619 $67 $192 $226 $155 $640
Enclosures
Custom 49 4 32 81 166 54 5 38 90 187 58 6 42 99 205
Modified standard 45 1 50 17 113 51 1 57 20 129 56 1 61 24 142
Standard 24 4 28 15 71 26 4 31 17 78 27 5 33 19 84
TOTAL $118 89 $110 $113 $350 |$131 $10 $126 $127 $394 | %141 $12 $136 $142 $431
Fans & Blowers
TOTAL $34  $7 $47 $28 $116 | $40 $9 55 $32 .$136 | $45 S$11  $59 $35 $150
Fractional
HP Motors
DC Motors
Permanent magnet 3 5 6 7 21 4 5 7 8 24 4 4 7 10 25
Wound field 5 — 7 9 21 6 — 8 10 24 6 e 8 12 26
AC Motors
Single-phase 5 45 27 21 98 6 44 29 23 102 7 37 30 27 101
Synchronous 23 17 18 20 78 24 16 20 22 82 25 13 21 26 85
Stepping 34 — 24 6 64 39 — 26 7 72 42 — 28 8 78
TOTAL $70 $67 $82 $63 $282 $79 $65 $90 $70 $304 $84 $54 $94 $83 $315
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iCs — Digital
DTL 8 1 1 20 40 7 1 11 19 38 6 1 10 19 36
ECL 23 — 8 33 64 25 — 9 35 69 29 — 10 48 87
Standard TTL 110 9 61 102 282 101 8 62 100 271 106 7 58 101 272
Schottky TTL 108 51 96 88 343 125 54 112 106 397 154 56 120 131 461
CMOS 67 41 77 95 280 76 45 88 109 318 86 48 95 127 356
TOTAL $316 $102 $253 $338$1009 | $334 $108 $282 $369$1093 |$381 $112 $293 $426 31212
ICs — Linear
Opamps 33 26 80 64 183 36 30 67 72 205 40 32 70 79 221
Voltage regulators 23 11 29 28 91 25 10 34 35 104 27 11 36 40 114
Timing 10 9 14 19 52 13 11 17 24 65 15 12 19 27 73
Data converters 24 4 36 43 107 26 [} 42 45 119 29 7 45 48 129
Interface 25 6 31 33 g5 28 5 39 37 109 31 6 39 41 117
Communications 29 1 27 25 82 35 1 29 28 93 42 1 31 32 106
Other 6 66 18 39 129 7 67 22 41 137 8 69 24 43 144
TOTAL $150 $123 $215 $251 S739 | $170 $130 $250 $282 $832 | $192 $138 $264 $310 $904
Magnetic
Components
Chokes 14 16 22 24 76 15 15 24 27 81 16 15 23 32 86
Colls 11 82 33 18 144 12 74 36 21 143 13 70 37 26 146
Solenoids 13 1 22 7 43 14 1 24 8 47 14 1 25 9 49
Transformers, power 33 30 62 38 163 38 28 69 42 175 38 27 70 48 183
Transformers, other 11 24 42 24 101 12 22 44 27 105 12 22 40 31 105
TOTAL $82 $153 $181 $111 §527 $89 $140 $197 $125 $551 $93 $135 $195 $146 $569
M. .
! Memories &
Memory Systems
RAM~—MOS
dynamic 1k —_— 2 3 4 9 — 1 3 4 8 _ 1 2 4 7
4k 30 12 68 28 138 14 g 45 23 91 7 8 32 24 71
16k a9 5 92 123 319 207 28 196 208 638 238 37 212 251 738
64k —_ — — 4 4 28 — 24 43 95 87 — 41 76 184
RAM-—MOS
static 1k 7 g 10 11 37 4 9 9 10 32 3 8 7 10 28
4K 137 4 126 137 404 162 6 179 158 505 165 7 182 179 533
8k and 16k 2 — 4 5 11 10 — 23 39 72 31 — 30 56 117
RAM—~CMOS 6 2 23 25 56 10 3 29 31 73 12 3 32 42 89
RAM—bipolar 50 4 44 62 160 69 5 60 77 211 79 6 68 93 246
ROM-—-MOS 35 48 46 48 177 41 50 52 55 198 46 51 55 61 213
EPROM & EAROM MOS 61 8 70 72 211 92 11 104 113 320 106 13 111 131 361
ROM/PROM—bipolar 42 9 51 66 168 50 10 61 80 201 56 11 66 93 226
Shiftregisters&other memory, 6 1 7 21 35 5 1 8 22 36 4 1 8 22 35
CCDs — — 7 18 25 — — 9 20 29 — — 10 22 32
IC memory boards 72 4 80 61 217 98 6 150 81 335 120 8 166 111 405
Core memories & boards 14 1 18 34 67 12 1 19 43 75 10 1 19 49 79
Bubble — — 2 1 3 — — 6 3 9 — — 11 8 19
TOTAL $561 $109 $651 $720 $2041 |$802 $140 $977 $1010$2929 | $944 $155 $1052 $1232 $3383
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Microprocessors
MOSCPUs
4-bit 4 22 15 4 . 45 4 29 18 4 55 3 33 2 4 60
8-bit 83 12 58 45 198 104 26 106 61 297 118 37 119 88 362
16-bit 3 — 2 6 11 7 — 4 14 25 12 1 8 27 46
Controllers — — 10 - 10 —_— - 2 - 12 — — 3 - 13
Bipolar CPU & bit slices 5 — 4 8 17 7 — 6 11 24 8 — 7 13 28
Peripheral chips 20 2 28 16 66 24 2 34 21 81 27 3 3 28 96
Microcomputer systems 49 g 115 29 202 66 11 167 46 290 82 13 188 61 344
Specialchips 6 72 16 38 132 [ 65 19 44 134 5 64 20 47 136
TOTAL $170 $117 $248 $146 $681 | $218 $133 $366 $201 $918 | $255 $151 $411 3268 $1085
Microwave
Components
Detectors — — 1 5 6 — 1 2 7 10 — 2 3 8 13
Mixers — — 4 11 15 — —_ 5 13 18 — 1 5 15 21
Passive components —_ — 9 35 44 — — 10 38 48 — 1 10 42 53
Switches — — 3 30 33 — — 4 35 39 - — 4 38 42
Ferritecomponents — — 2 26 28 — 1 3 28 32 — 1 3 29 33
Microwave diodes — — 2 17 19 — —_ 3 18 21 — — 3 19 22
Microwave filters — —_ 18 22 40 — 1 20 24 45 — 1 21 27 49
Microwave transistors — — 8 42 50 —_ 1 9 46 56 — 2 10 51 63
Other - = 8 1 9 - = 9 110 - - 9 "2 M
TOTAL — — $55 $189 $244 — 84 $65 $210 $279 - $8 $68 $231 $307
Optoelectronic
Semiconductors
LEDs 15 1 28 11 55 17 1 32 12 62 18 1 35 13 67
Arrays — — —_ 9 9 — — —_ 9 9 —_ — — 10 10
Couplers andisolators 12 2 27 17 58 14 2 29 19 64 15 3 31 21 70
Solarcells —_ — 11 4 15 — — 13 5 18 — 1 16 7 24
Other photosemis 2 1 24 11 38 2 1 26 12 41 2 1 26 13 42
TOTAL $20 $4 $90 $52 3175 $33 %4 $100 $57 $194 $35 $6 3108 364 $213
Packaged
Functions
A/Dconverters 10 — 18 24 52 11 — 20 26 57 12 — 21 28 61
D/A converters 11 — 26 39 76 13 — 31 47 N 14 — 32 52 98
Multiplexers 1 — 4 8 13 1 — 6 10 17 1 — 7 12 20
Sample and hold amps — — 5 6 11 — — 7 7 14 — — 8 9 17
Otherdataconversion — — 4 15 19 — — 6 18 24 — — 6 21 27
Instrumentation amps — — 7 2 9 — — 8 3 11 — — 9 4 13
Operational amps 3 —_ 16 15 34 3 — 18 17 38 3 —_ 18 20 41
Other amplifiers 4 — 16 16 36 4 — 17 18 39 4 — 17 20 41
Functional circuits — — 7 11 18 — — 8 13 21 — — 8 15 23
Other functions 5 1 18 16 40 6 1 20 18 45 6 1 20 21 48
TOTAL $34 $1 $121 $152 $308 $38 $1 $141 $177 $357 $40 $1 $146 $202 $389
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Printed Circuits
Flexible 6 44 3 12 65 7 34 4 13 58 7 36 4 14 61
Multilayer 88 — 145 21 254 106 — 175 24 305 128 1 189 30 340
Double-sided 270 32 370 46 718 319 31 442 56 848 351 33 465 68 917
Single-sided 22 81 56 1 160 25 74 60 2 161 27 70 54 — 151
TOTAL $386 $157 $574 $80$1197 | $457 $139 $681 $95$1372 | $505 $140 $712 $11231469
Relays & Timers
Crystalcan 4 — 8 46 58 4 — 9 50 63 4 — 8 56 68
Gen. purpose (>100 mW) 32 8 68 3 11 33 7 72 3 115 33 7 70 3 113
Reed, dry 13 6 29 2 50 15 6 33 2 56 16 5] 35 2 59
Reed, mercury wetted 7 — 14 — 21 7 — 16 — 23 6 — 13 — 19
Sensitive (<100 mW) 3 5 1 1. 20 3 4 12 120 3 3t 2 19
Solid state 10 — 18 1 29 14 — 23 3 40 15 — 25 5 45
Stepping 2 2 4 — 8 1 1 4 — 8 — 1 3 — 4
Telephone 13 — 18 1 32 12 —_ 18 1 31 10 — 17 1 28
Timedelay 7 — 17 3 27 <] — 18 3 27 6 — 17 3 26
Timers 11 25 15 2 53 11 21 16 2 50 11 20 16 2 49
Other 4 2 8 2 18 4 2 9 2 17 3 2 8 2 15
TOTAL $106 $48 $210 $61 $425 | $110 $41 $230 $67 $448 | $107 $39 $223 $76 $445
Resistors
— Fixed
Carbon film 4 16 8 — 28 5 13 10 — 28 6 14 9 — 29
Composition 28 6 37 8 79 27 3 29 g 68 25 4 28 9 66
Metal film 36 4 30 27 97 38 5 33. 29 105 39 5 34 32 110
Wirewound 15 2 20 29 66 14 1 21 29 65 15 1 21 31 68
Networks 42 3 32 34 111 46 4 40 41 131 49 5 45 51 150
Nonlinear 8 6 14 17 45 7 5 15 17 44 8 6 16 19 49
Other 3 1 4 10 18 4 — 4 10 18 4 — 4 12 20
TOTAL $136  $38 $145 $125 $444 | $141 $31 $152 $135 $459 | $146 $35 $157 $154 $492
Resistors
— Variable
WW pots
nonprecision 3 4 9 2 18 3 4 10 2 19 3 3 10 2 18
precision 3 — 14 11 28 3 — 15 1 29 3 — 14 12 29
WW trimmers 5 3 11 14 33 5 2 T 15 33 4 2 10 14 - 30
Continuous pots
nonprecision 18 12 26 12 68 19 10 28 13 70 19 10 29 13 71
precision 4 - 12 11 27 5 — 14 13 32 5 — 14 15 34
Continuous trimmers 24 15 31 25 95 25 16 35 28 104 26 17 37 32 112
TOTAL $57 $34 $103 $75 $269 $60 $32 $113 $82 $287 $60 $32 $114 $88 $294
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Semiconductors
— Discrete
Switchingdiodes & arrays 14 1 19 28 62 13 1 19 28 61 12 1 17 28 58
Rectifiers, low power 16 18 30 36 100 17 17 32 37 103 18 16 30 38 102
Rectifiers, power 22 3 18 21 64 24 3 21 24 72 24 4 21 25 74
Zenerregulators 13 3 16 30 62 15 3 18 34 70 17 4 19 42 82
Temp.comp. zeners 2 - 7 13 22 2 - 8 14 24 2 - 8 17 27
Bipolar transistors
signal* 17 22 50 56 145 17 19 51 56 143 16 20 49 55 140
power* 89 23 81 58 251 92 24 89 63 268 96 27 91 69 283
Junction FETs 8 2 42 22 74 10 2 47 24 83 12 2 48 27 89
MOSFETs 4 — 4 12 20 5 — 5 14 24 7 1 6 21 35
Thyristors
low power 19 18 41 13 91 21 16 44 14 95 22 19 46 16 103
power 12 1 28 10 51 12 1 30 1" 54 12 2 31 14 59
Other 11 2 13 14 40 11 2 13 14 40 10 2 12 14 a8
TOTAL $227 $93 $349 $313 $982 | $239 $88 $377 $33351037 |$248 $98 $378 $366 $1090
*includes RF
Switches &
Keyboards
Circuit breakers 24 — 21 19 64 26 — 25 22 73 27 — 26 24 77
Dualin-line 20 3 10 2 35 24 3 13 3 43 27 4 15 3 49
Keyboards & keyswitches 51 7 33 25 116 57 8 39 28 132 64 9 43 33 149
Pushbutton 18 17 31 32 98 19 16 33 33 101 19 17 34 34 104
Pushbutton, lighted 21 4 38 28 9 23 4 43 31 101 25 5 34 34 110
Rotary " 12 22 19 64 g 10 23 19 61 8 9 21 18 56
Slide 8 3 1 10 32 9 1 13 11 34 10 2 13 12 37
Snap action 19 7 49 16 S1 21 6 54 18 99 22 6 56 20 104
Thumbwheel 5 1 17 4 27 3 1 18 5 28 4 1 17 5 27
Toggle 21 3 12 6 42 23 4 13 7 47 24 4 14 8 50
Other 2 2 4 2 10 3 1 5 3 12 3 2 5 4 14
TOTAL $200 $59 $248 $163 $670 | $218 $54 $279 $180 $731 |$233 59 $289 $196 S$777
Transducers
Pressure —_ 3 45 16 64 — 4 51 18 73 — 6 55 21 82
Temperature 4 4 1 8 27 5 6 13 9 33 6 8 14 10 38
Other 1 3 40 21 65 1 4 46 23 74 2 <] 50 25 83
TOTAL $6 $10 $96 45 $156 $6 $14 $110 350 $180 $8 $20 $119 $56 $203
Wire & Cable
Coaxial 10 27 41 50 128 13 35 50 57 155 15 38 51 58 162
Flat & ribbon 32 1 45 30 108 40 2 52 37 131 46 3 55 45 149
Single hook-up conductor 28 2 37 72 139 29 2 40 75 146 30 2 40 78 150
Multiconductor 33 — 62 92 187 36 — 68 102 206 38 — 71 111 220
TOTAL $103  $30 $185 $244 $562 | $118 $39 $210 $271 $638 | $129 $43 $217 $292 $681
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