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Technical Work Station
3 o USSAFEHE 46%, 33% 44 S0+
Aot} Work Station £oF9] 7|&
EdA A9 Adxe] 714 (price tag)FESE
gjtt. 2832 Sun
Microsystems, Hewlett —Packard, Digital Equ-
ipment 9} 2 ANAFEGAE Alolol] AEE

UAFI

Hioler M2|717] i

22 Hholof

o2 AN A

A e Work Stations] 7}AL A& stehAFl
Aok e elUFHZFE Boplie 7H4 o
otdd Aoz AP

Ad =z, nvFHEd 20 WAsE Vector

VAX 9000 2A& A7 F
9 He ol B2 FHE B9 .
1,020438 ] dlole} T2 A YAl o e
o A3 AFE FHVI7IRkAAN ALH I 9o
Az el A 4L fFHs HolE
Elud mj EA ke W2 7HA< st
o ARz ALHI P wd, ZE dolg
AR Udxe 14% o4 44T Aoz
dgEch. YEYFHrIZIe 19899 e d
oA kg ZHAaEAR 8% A
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S
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Axede]  FaE Fdd 53 FU8H
1989 Rt 20% F712 30093 & 71858
Aoz oY $§& LZES0] B oz}
Operating System-& ¥ 3Hstod Al =9 A1 4 A} W&
2 AEA ] Bl 24%NAM 20%=E HALFT
sod® Z74% Aol

s g AR RS A @4 B718A 7HsA
2 FRE gz B & itk o $AE
U FENAM FHAFEHAAA ol25 HF]

ersonal compu ers 358 .25, ; 24ncl o
Micocomputers, total 712 8970 19183 | Opticaldiskdrves s s 1ge | Comperadputmooim 1) A
Technical work stations 2382 3970 578 WORM B 13 28| O G ek o 4 &
Multiuser, business/personal 4750 5000 5408 Erasable 3 27 93 ight pens, t@k ba ',s & mice
- y Optical scanning devices 9 180 214
Minicomputers 668t 6805 6941 CDROM 85 400 750 Plotters %0 8% 850
Superminicomputers 12110 12300 12423 Casselte and cartridge Printers. total 11495 12662 13666
Minisupercomputers 130 162 216 magnetic-tape drives 30 42 473 Monoct{r ome printers, total 10'894 “'943 12‘7'10
Supercomputers 720 1,000 1,000 #z-inch cartridge-tape drives 102 1583 170 Impact P ' 6'495 8.400 6'400
Mai 12276 12644 12265 Reel-type magnetic-tape drives 497 42 318 No’:\impac! 4‘399 5'543 6'310
Data-storage devices, total 8,145 9,682 11,082 Data inals, total 5000 4,780 4,100 Color printers, total 605 719 956
Fixed disk drives 6206 7255 8201 | CRT terminals, lota 290 3710 29|  Impact E L
Up!o 100 Moyles 3667 412 ATR0 ASCl e terminals 2500 230 1928 | Nomimpact as w5
100 to 1,000 Mbytes 1843 2206 2526 Graphics terminals, total 1490 1320 1070
Over 1,000 Mbytes 696 838 915 Monochrome 6% 500 250
Flexible disk drives, total 802 810 859 Color 800 820 820
8inch 28 ] 4 Remote batch, job-entry terminals 1,010 1,070 1,102
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FHAFHFELS 579

FAZG s vu 9o}
DEC jit8] #Az= A9 F4L 2%~3%=
4T Folgt . Asted th Mainframe —Cum—
Supercomputer Class 384 Alliant, Convex,
DEC, IBM, 7€} 4 EAte] o] AAZ = opvlx
HlololEo] B {FE8A 714 S AT + U
& 9nE Hojch

HEAastd HFE S DAL Desktopol A
A1&s o] Corporate Date Centerolr] &z gt}
Work Station®} PCe] ¥Z7le AFHo=
UFHEFESYS g2 2Ad o) Az
7% ellA FAEa e o] F GAE JA 1
1.

Data General jit ¢l &4 A=  Multivendor
Network 1 2} Client — Server Computing 9] 3%}
< LEAN LY AdYEFE 53], RISC unix plat-
formse] EYL& &0 7lQsctn B}

ARt A EL 7 FE B 4E 2] open—system
standardA| 3-2 91 Qg o] A2 FHg A
th 4 & 59 13A Data General it TS
o] 3|Al¢] £ MV 714 &3t=9oj9; AOS &9
Al2g-g wrEs okt dA) Data General itE
HaAZEeeleza] RISCY 718 ¥ Unix
Platforms & #&3slx gtk

Work Station 7172 &gt & o]Fo] o] A}
AFEEC] PCoL odd Fxsln e 479
A& S&A7I= Rolth zEla 19908
9883l 7HAlE PCet 29 9= 2HolA 9
e AEE 22X Ao BHpon] Ei ALE
AEL o B AdEe 71d Roes Bk

tlo

Work Station 382 7124 @ 7]&8A e o]l

Z1A9] g A2 AlFE AFTE Aot

9 Hadd 93 2oL 243 AEs
Zhol 46%33F Ao Z &&= o] A9 58989
A& dul sl Aolt), 283 PCAIZ o] 4733}
I o= 1990 9] 1048322 o 2759 #ol

128

23 A o) 8% BFES AAA L Aot

PC stzglo] #uiZ7le PC st=9gojot 84
S8 AZE e 42F EAE Rolth PC
2ZE ol Hule PCo N2 vz 433
F2 8t 2 Platforme]4e] & AwglEd), blo]o)
‘90dtiell OS/ 2¢} Presentation Manager
Anlg zleolt}, o]} g PCE IM DRAM
9] 7}Z o] & sl 4M DRAMo| thgo g
FHH7] dE 30%04 40% sEE Aoz
Arstar A7 & A Fezsd 0S/2
HZE 98 3~4M Byte Hinda & A&3H4
g Aot}
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Application programs {word
processing, accounting, etc.) 5720 6808 8,169

Application tools, total 4371 5090 6218

Data bases 2350 2770 3517
CAD/CAE/CAM 1365 1480 1658

(except electronic design)
Desktop publishing 533 650 790
Artificial intefligence 55 80 126
Image processing 68 100 127
System utilities (opgrating 10346 12830 1539

systems, debugging
and diagnostic tools)

CASE tools

3. SM7I7IAE

LAN A& o Z2 ) o] Ay} 44
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Local-area networks 2700 4000 5200
{less than 50 Mbits/s)
High-speed local networks 3 60 126
(greater than 50 Mbits/s)
Enterprise-wide networks 2200 2600 2900
Very-small-aperture satellites 200 330 480
Modems 1200 1300 13%0
Facsimile 1900 3000 3800
Central office equipment 5000 4900 5200
Private-branch exchanges 2900 2800 2800
Key/hybrid phone systems 950 980 1,000
Telephones (except consumer) 1000 1100 1,100
Voice processing 420 610 740
Video conferencing 40 60 80
ISDN terminal equipment 3 10 50
Cellufar radio/phone (except consumer) 550 500 520
Television (studio & network equipment) 1800 1900 2000
Radio (studio & broadcast) 1,000 930 1,000

4AEe ol we #3Y Aoz AW
SANFY g ol PgEe £
27} @A) MR AgEA e AdEe vge

2.

FANANA Eohe BERe olf2 Fadn 3

t}, A28 Z Central Telephone Office Equipnent,

Modems, Atdmgy] g9 #vle 25 AH3
Z=718 740]\,} I AerE= wWold Zo|u},
gz oHRELS M7 FEEAL E U
BEo Az AFAE Z7HA1E Holtk 3—*1/«}%1
P ALY Fujdel 4 FE F, B
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=3

LAN9 A& s EF, Adapter Boards,
Wiring —closet componerits, file servers, AXE
dlolg EF LAN AFREL o= 4HE
& JE 43 A E s th

PC LANs tj=F 371%] E419 &2 7|Fo=2
Ethernet, Arcnet, Token Ring 5 37}%] &
A}]7}x] & 2 Ethernet LANsS 713 ¥e 4%
E< 7128 A, ol Ethernete Wi
PC LANe] Hu= 7] w&o|nt.

Arcnet-8& Token—Ring networkmg aLE 2 Q
3tt}. 2 & Token —Ring nodes?] 70% ~80%° &
IBM jit7}F 7vasl led, ole 87t Bl

Ao A2l 7 F ke B&oH st o

1007712 Work Station nodes7} vj=oll A X]
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2]l Work station nodese=
Etherneto 4 T& 4‘?} Ao g olFd o]
ok A7HES A

o*r:}—h— el S,

o
Lt}a} 1:1 w2 Bandwidthg 3l ol-¢ 51-8— AR
t}. T1Eoke oln| EA7} Hoigtth. 5
ot T1mlel A oFzt We dE & AR
2o gAE] ol 18 T1 AHE i-‘r’r 5t
7] wjEolt.

19 of], ModemA| &S #53] Modem ©] &2
1S A&z ez vgojgr) A, 19.2-Kbit/
s V.32 71Fe= § A3 #2 high-speed
Fdzd #u7} 43 F7HE 3ol

r_
3
R ol

l

X

modems &
o}
Modems A] Zol Al ¢] 2] & gtz oz &l
g Rtk e ulgs 4gshed], ol A AF
o Axle] 7147 0) 4l8tr] wiEoltt
ISDNo 22 E 9 modemsd] mlx&= ¥

129



ol% AR A A
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2o AbgAEL o)W 9,600bits/s2 FHHE
geloz 7HEE I 9 Dedicated Analog Z5-F
dial—up digital lines®. 2 A& )

A7E-& modemse] AFEE& 2"}3}93‘3 R
uhxybA =, 34 2dEet ISDNe| =& 41
slojgit), o] FrhA] o &L W3] o]
o} & 22 #9lo) dis &4 % vloe ¥
£ &= ISDNe w32 deo 2]
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)
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d, AEdAEL ISDNEAE THSGI2
Fortune 500t) 719&-& oJ2 A ISDN-g A&
A Ao sy A&ATh

ISDNe] %92 Bell &f #AGAE2
A&A FAQld], ol & dAES dAE AM
718 AR wie] Auls Fog st
stotn 2ugich ASJAES HHAA 282
analog centrex equipment$ digital systems®
ABAA TFEJer, o2 3] aE°] belg
Mu 2= ATE F AU

A3GAEL digital centrex service7} ISDN
9] feto] & Aolgtn FAlstHA] w2 HA YA
AAEES F23H7] A1 ZgTh o] Flo] AEtPA 2
ISDN ko] Faxojr}, ISDNe] g
wel, ASPANEL FE3] ofdR 29AE
dAgs dAskn ok Oxg 22 dXE
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Automatic tost systems Audio oscilators k<l % 35 | Logicanalyzers 1w 27
end equipment, total 2215 2,515 2758 | Audio wavel iy * Microprocessor
o & multimeters 147 151 156 development systems 830 595 684
Ac:é\g (sd'ssg;t:) companent 53 50 8 Calibrators & standards, Modufation analyzers 12 13 14
Autumalye o field-service testers % 80 4 active & passive 174 184 195 | Noise-measuring equipment 15 16 17
IC testers, total 1302 1450 1597 Dedicated IEEE-488 bus Oscifloscopes, total 590 605 668
Benchtop testers "o "n m controllers 111 19 13t Digital 27 315 381
General~p D0se syslems 675 750 835 Dedicated VXibus instruments 13 3 8 Anglog 313 220 287
s eciaﬁzeé’fegfs o Digital multimeters, total 170 182 193 | Panelmeters 5 120 125
p(memo Iineavyburn-in olc) 600 672 79 3-1/2 digit & below 105 15 124 | Personal-computer-based
Po bt ste T €lE 03 o ow | 4V2digitéahos 6 6 6 instruments 5 05 0%
Loaded po-board lesters, total 642 713 779 | Etectioniccounters, total 138 130 122 | Recorders & plotters 40 42 485
In~circﬁ§ ' 240 380 #8 Frequency {500 MHz and below) 2% 24 22 | Riimicrowave network analyzers &0 65 70
Funclional 230 250 270 Microwave (above 500 MHz) 44 41 38 | Rilmicrowave power measuring
Combined b 83 o1 Universal 68 65 82 equipment R 33 k4
Frequency synthesizers (below Spectrum analyzers 388 427 470
. microwave frequencies) 8 104 131 | Temperature-measuring instruments 39 41 43
Generalteat mhotal 3891 4134 8820 ) Cciong 79 8 97| ASCprotolypeverficationsystems 50 75 112
Amplifiers {laboratory) b} 28 3. | Pulse generators 28 Pl T :
Analog voltmeters, ammaters, Signal generators, total 343 346
and multimeters 3 k4 3 At {under 2GHz) 223 224
Microwave (over 2 GHz) 120 122
. = > 3T 13 L. ok
G448 FEo] gtk AFVIANE] 42 T molazz2AAM ML ALHE o 1
AutA o7 2dx ] 9% 4 1990+ 10%E 527X B & RFZ Zlolth, nfo|ZR TR A|A
Z7He AN, ol FAge] A 749de)7] o] 588 &3 AX=HAE Instrument o]
= o B2 Zrd
# o2 A AF7|Eobll FEHA 4% AL Atolell Azd Ay FHAE FED
& & BEo ylgrZotd VXI bus instrum- Zolt},
: I
ents o FvllE Fdel 267t 2 AL v, 54 dlelel= 7] (instrument) ol M 22|31 HFH

-!f.l
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5. CAD / CAE A|ZEt

g 7ol o]FojA7]
B AR AR HR Y
A AHsle FES shdoltt HIE Fdd] i
3G A2he, 1988 40%, 2ol 30%90 A
1990l oF 17%= A& 4FAE o]F Aolgtn
Electronics #+¥ Aok

AZE o] rleEA-L 1990 2o 33t
AAHFEE AT Aoz B, AREARFE]
e IFAEERY ] gE2H S FHsI=E
e e 85 JHEed 258 £ Ao
t}. & B4 =, Cadence Design Systems fit<}
Silicon Compiler Systemsiits oA 219} Z&

CAD/CAE™E

Design work stations,
total
PC-based 40 60 84
32-bit microprocessor-based
platforms 223 295 350
Design software, total 569 127 836
Design capture. total 314 420 502
Schematic capture 119 158 158
Logic. fault, & timing
simulators 170 226 282
Logic synthesizers 10 20 40
Model libraries 15 16 22
IC design software, total 108 125 129
Design-rule checkers 42 45 47
Floor planners, place & route
tools 45 51 53
Layout editors 21 29 29 -
Printed-circuit-board design
Project-management software

132

AAE FuUch 5 2 d% H) P AL
Logic Synthesizers, Multilevel, Mixed —signal
Simulator’} 8 #o]&a Hambrect Quist Ex}
A4 19 71E£EA7= Robert Herwicke
A%t

PCBAlEH o4 %} A Fdvl 2] S71= CAE/
CADZ-&& $% PCAHE lo] 43 F715
A Aoju}, PCol 7128 £ FX+= Work
Station ¢l A 715 e PCERE tAIR] &2ZES)
olo] 9EE rlslm Yk Accel Technologies
jite] wlolADBEE FAAE TG

Newbury ParkjitE & AlEdlolH &, PC
o] 7128 ¥ CAE/CADE 9ls] VHDL &%
< EX R HydukeX & F3st3 Slch

Aldece B8 FdF A& o|H i3t 45z
& A EH oI F8FE ATE Agolztn 23
o}

vkl Schnorr® Hyduke¢] #Awfo] gr=tld
PCel| 71%& ¥ CAD/CAERAEL 3% g9
otoll Work Station #jo)2 Aj2= ez 738 8)
7vsdE Aol HZ FAF AFd=E BT,
CAD/ CAEANZE A o] ul$ Hsich,
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199037} drobgol wal, AuA ARFA
T GEL W2 HEY AT E &) NFA
£ vE I o

Digital —Audio —Tape E# o]o}7} t}2 ¥ o) &
ASSAN Fde & RAAP

nFANES 2FTVE 4% ¥de sHE
Hacieh 2ge Sulend AAE Hged
38 A7} ALY Video—disk playersb
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Audio equipment, total 7,278
Car audio 275 2760 2788
Stereo equipment, total 1823 1845 1877

Compact systems 358 345 332
Components and component systems 1465 1500 1,545
Radios ki 425 430
Compact-disk players (home) 439 516 568
Portable audio (includes CDs) 1547 1536 1593
Digital-audio-tape players 10 15 22

Video equipment, total 12,882 13,241 13,636

TV receivers, total 6836 6917 695
Color 6600 6672 6725
Monochrome 236 245 230

Projection-TV receivers 489 502 507

Video-cassette players and recorders 37 2920 2920

Camcorders. total 2000 2323 2590
8mm 408 603 784
Y2-in. 1592 1720 1806

TVIVCR combinations 0 15 17

Video-disk players 45 65 98

Home satellite receiving stations 485 499 549

Personal products, total 4,461 4,703 4,833
Calculators 517 537 559
Electronic musical instruments 528 543 558
Microwave ovens 1583 1388 1260
Telephone answering devices 425 505 561
Video games (including software) 1408 1719 1895

B9 25081 25747

&g 34 2 Aolth

ady om Ay edAE ol d PF e
FR2] 19900 Aaked ol avkA] 2 M
&% 2Y A A ) a8l @A AedA
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AAES Bo|i YA o= FFE Fdo] 43
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Electronicszz = 1990l 437 oF 3% =2 F7138t
o Erj&elo] 2579 o] BT Ao ALY
o}. .

Fol FEo] oA B,

(o2

O

19899 FAF

FFRA '90.2

u]Z A AFA A A =

“ O

FUEdE 2AY To]geE A%sta ik
2832 AR ojwAe sHAel wEe Al
2 9ok

TEAFEAC BME ASHLE JUEES

Holx dREe vy Aot 1980t Fuk
¥ Re AR o]REE 1989 7hA] 4ol
A AFg dtso] uEA. ¥ AL
AZE oY Fujke zhde] AMEzLe] £
g9lo] thA] 30~50%2 AAAE Byen gy
Bol aAlgrgo] gdox AgAVE AEE ALe=
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ol=o] CTV e e w7 AE 96%0)

17280l o & 3, dE2 &
A, vt "Hede A5 uel, 198949 7HA
795 Ao vHE, 3dd #d 2 CTV
9] 1/ 3% Stereo Sound7} ztFold Hog AW
=, oF 70% o]4te] Remote ControlE ZEAIE
Hop},

CTVeE 2a, VCREF A& obz Anf
ol glojA] 29]d) ol2x] Ega thA nielolE
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t}, VCRE] 7MY A F&& A oF 65%0°]x, vl
2 19894 3%&%-’—’? A4 At

ol| Al 199098 FHAAE 7IBE AL
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, 1988 1989 - 1990
Aircraft, total 9,737 10,200 10,200
Procurement 8008 8200 8200
R&D, testing, evaluation 1,729 2,000 2000
Electronics and
communications, total 8918 9500 10595
Procurement 5824 6400 6720
R&D, testing, evaluation 3094 3100 3825
Missiles, total 6734 7200 7920
Procurement 4732 5300 5602
R&D, testing, evaluation 2002 1900 2318
Ordnance and weapons, total 1001 1,100 1342
Procurement 910 1,000 1159
R&D, testing, evaluation 9 100 183
Ships, total 5187 4300 4300
Procurement 4550 36000 3,600
R&D, testing, evaluation 637 700 700
Space, total 5096 5900 6,785
Procurement 2275 2700 230
R&D, testing, evaluation 2821 3200 4480
Vehicles, total 728 1600 1952
Procurement 637 800 912
R&D, testing, evaluation 91 800 1,040
Other, total 6,188 7,000 8050
Procurement 2,184 2500 2650
R&D, testing, evaluation 4004 4500 5400
2717 B
TABI17 A 43,580 46,000 51,144
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Hardware purchases 2927 2669 2714 |
Hardware leases/rentals 897 845 879
Commercial software & other

equipment 330 333 343
Analysis & programming

{custom software) 1982 2119 2199
Consulting services 424 559 764
Systems design & engineering 17 262 264
Operations & maintenance 2236 2545 2827

Other services & operating costs 3399 3224 3136

I

U717 &

12,366 12,556 13,126
x HioHE v

135



v AAA A A

19909 HAGES] wrelul olbel Yojupz
e goz g A A Bag Ax
. 19919 o HEHQ 2] g

3] Aot} o] W Adde 19919
Az Al 6401 7R E4oF & 8 H 3]
I e o] Fo oF HAuhe ] o4t o)
o}, 7k o2l gk Abel 7t ‘?4_01‘/}““ i R Eo B
Al o2k Arzro)] BHELA " Aojr). o]HA
01—‘?— Aoz 2 o -?ﬁ“-x47<}?jxil——°] Seaia
A He AL oA AEALAE mET

O

_/

8. HIER| A&

B T2 EEE R, o A7)
TR A% ALY 9P whpelw
2 Aol

%E 249 AVHY $AlE BT 32
bit Zz M} wl7ivlEEF DRAM} SRAME
WS H2d AFES A3 Seolie) fak
A%g Aol A4E. o] ok BE TE A
go] AAYAT T oE A LU B

Aol 38e EQ}% Rolth. £E ] W=A A

o] 1990d°ol™ 8% ol st F 174EH
o el Trme] ]Eﬂ] g oz dgdr Ads)
A A2 oF 10% 43Rk

%2 dtxx) Al R Fo] High—end PCe
HAzH A AlgellM ddEEe oz o]og
A 2 Aok ol AF BEL EPROM(
Erasable Programmable read—only memory),
Single —chip digital signal processor, Embedded
Z2 A4 Embedded controller, 718]3 Small—
signal discrete bipolare} MOS Eal X} AE Ho]
o}, ®E=3F Progrommable logic device, Gate array,
Data converter, Power Integrated circuit Al 3=

136

o

7 BEA AdY 228 53

= BEE Ao| ¢8A ¥t}
A Aol 232 2RO U= Qe

Z o)t} CISC(Complex —
mstruction— Set —computing )9} RISC(Reduc-
ed —instruction — set —computing ) 2 A A] wj o}
o] Aol Aol A1 e B oz} vy
X EZololE AlojolME AlFHF SRS Y8
A2 EA Qlth

RISC 9 &d n&2 ‘:Hﬁ ol 7kt 3
6008 H 0] o 4Ert o 52 A% AFH 1z
A (CAD) ] =228 0] 9] 227} RISCe) F4:3+
A€ 7H A7 ke 8 4= gt} Motorola
2] 68000 FH & CISC ZzAAE g3
717194 RISC A 717129 o]d 4L
High—End 2ol Al Ed] Fxg
A},

RISC &¢] 718 & S8 A+ MIPS Computer
Systems, Sun Microsystems jito]th, o] 3
WolAst AF PASL 28 &= 25~45MH;
€ A#ste CMOS 3 AE Yoz NEg
SRR T =

MIPS Computer Systems jit= Flite] RISC
e 29 £5&5 70~80MHZE -E0]7] 93

ol wiolEF e}t 71&€& o438l ot. Sun
Microsystems fitE Fiit A4 E29¢ Scalable
Processor Architecture(Sparc)ol] Bipolar Inte-
A wlolEe} T AL

e

Aol

o

gt

grated Technology jit¢]
& A&t

7V Ao 28 £xE ¥ ¢ Eoid
Zlojt}, Motorola fitE it e} Mosaic IV Z 2 A
A2 FERe] 88000 <) biCMOS WHe Ase
100MHz\Y He & F508 Zolgdg AHo)
o. MIPS jit& =3 100MHze 28 &% &
A& MIPSe] R6000 3 A E2] ulo] &g} o]s)
< 9130 BIT it(.8) 2, B E &2) 9 Aleke
A At

BFIRAE "90.2



a2t CISC Z2 A4 dlo]AEL AF Hi&
ARA 5o HuE AH s s g
widol MEelA 2 Frix g7]17<l CISC H&
Intel jito] 80486vfo]lzxy Z A A$} Motorola
9] 68040 timpo]AB A V|E9] AZEoiete
SEAAE HANTIIA gax RISC e 2¥9g
Z2A1 sl g 2¥oz 238 4 ok

Intel jit= ¥z} 80386 F <2 33MHZ w#-&
g Asta Aok o] T AME FEL
High— end PCe} 9la ol el r] Al=
é}_‘ﬂ_ o eF 20MIPS(million instruction per
second) 9] A &EEE JlRn UL} \:ﬁr}q}i
AME &37F Agso e 50MHz H{Ae 3
~40MIPS9] AelsEg AlFstA 2 740]?
o] 50MHz w2 3867} 486 Z= A4 l&
% op7lE Ak gt

&3 Motorola fit+ 25MHzo A 19~21MIPS
o} Throughput-g £7]& 68040 32 4% &

AlZEh A oA 2 wiAe B3 Fa4E
40MHz %3 EA 5Ad AFolt).

Z vlo]A S o] 32bit AlAEY WYl x|t
52 Intel 80286 16bit TZA|A 2] M 7
o Ao pelth vgl2a% PCrF 32bit Z 2 AA
o] o] & Alzhgte} slulElx 16bit 2862 HE&
oM A& dolghE ZozZ HQlth Intel iU}
2869 WA= =A 32bit 386SXE F45tL A
gk 16bit H2 #FE ¥y olhygl 22 PC Clone
#el 712 tupol2m 2ojd zlojt,

286 o] 386 & ol 2RE el e
13} wRRZFR R o] A 4R A A Fd
Ax Aol ukz NEC jite] V33 ZzAlro]
Intel2] 8086 Z2AAMdALZTE O] F 340
V33& nlolmg IzoA o Hys

oF31 $+18] Hard —wired€lt). o]l Y%
FroA tiufo]2E 8086 U= HEL ©
2861 TH= 25%7kA] U] we] AE & NEH
gl & et 26MHz V338 ¢4 MS—DOS =214
& 71w sl TRAME 48X ot

=13
T

0

N
M
E i
o

my M

g
Lo

=L

il

il

.J

o

BFIRAE 0.2

?l"é%k-%ﬂl ] }%7 ol
o1& DRAM A}ﬂoﬂ A

7! 53] FsH
ehdeh Al 256Ksk £ A9 shEol 27
Ha Fdo)x o]zl A7} ALE Ao

R
o
L.

[ p J-—

2 o
ot wh el 1989de] 1M DRAMS] &
0% ©]’d<] T&3d & 715300 Fdo)
AL 4FAE FASA 2 ek
&3 IM DRAM A<} e Fdo] o
st & Aeloh. 3 Aidgol El?ﬂ sold Ao
FTo g Hol

fr

—_

w}aﬂggmong A%d ol

DRAM ¥x 9] F71= PC A& A& 481
G WA g Ao,

DRAM 87} A& Q482 Srlehn Je
W SRAM 3 Alde @ - Ak AES A9l
sl e skl $501x 2x ek SRAM

Aol FHZE AL dAW 3 4

o W

(Rdsle ¥1% A3E. = o we A
o] &4 )= DRAM Al mzy) gz g
. DRAMoj {512 SRAMS] Wm=r} Z7}a
wZ} 1M SRAMOn&o0] 428 tiulo] i) Uﬂ%
=+ WHFL Jo. LA FAH T Y=
SRAM o] ¢ 60%= H|mH e 8o~120ns
H 9] 2] tute]Xolt}, o] Hol 2= AlE EEH
& PC tlo|ANA oA 2 Aot}

e} ol 2] {faik SRAME &l tlnlo] 24
% v 3 3lch. 1990Ko] 4415 & SRAMS) 2
2e o wehd Aolm BE 47} 598 o)
2 Zojth, DRAME 1 U5ojx E7alm 32
bit rlolZE Ta AN % 218 nax] B
3 ik 3zhit mlol2E T2 AMe] @A CISC
TIzFelo A= 33MHz, RISCo] 3 CMOS A] 2=
Hol| 41 =50MHz, vlo] Z 212} biCMOS t] x}<16]] 4]

137



R e R e

St=X| B
s rome 1980 1988 1989 7 1950 Com reme 1530
Discrete, total 2078 2,194 222 Data conversion, total 328 398 385 8-bit 214 259 289
A-D converters 120 150 146 16-bit 31 375 421
Dodes. tod B DA converters 3% 1@ 3251 s o 2
R'ercazhg::ctl;alg roges) 845 631 632 Multiplexers 47 49 50 Microcomputers &
. Sample-and-hold 48 49 51 microcontrolfers, total 240 224 280
Low-power {less than25A) 564 5650 55(3 Intertace 208 48 2 it 2 32 7
si ;r:gr rponet gé gé gé Voltage references & regulators 250 %0 20 8bit L1 R L
Special-purpose, total 124 125 128 Power Cs u2 420 52 teor % i %5
chvowavg (abbve 1 GHy) 2 o1 99 | Memories, total 4108 4466 4810 Special-purpose processors, totat 333 437 515
Varaclor 12 12 13 Magnetic-bubble devices 20 24 22 Digital signal processors 100 120 146
Zener @ 92 94 Random-access memory, total 3099 3363 3594 RISC & 17 36
Protection devices €6 67 65 Dynamic RAM, total 2445 2660 2844 Other 25 30 333
Thynstors 136 a1 7 64 K-bit of smaller ) 60 50 | Standard logic famies, total 1064 1047 1084
T 256 K-bit 1045 520 400 | BICMOS 5 50
ransistors, total 994 1126 1154 b
Bipolar, lotal Mmoo 7 1-Mbit 1220 191 226 | OMOS a3 s
Powér (1 W or more) 280 33 382 4-Mbit ®0 110 188 Advanced {FACT, etc ) 16 ik 41
AF & microwave povier 7 73 75 Static RAM, total 654 703 750 High-speed (HCMOS) o413 1o
Smal-signal %2 258 288 Bipolar ' 132 196 M6 ECSL&andard L;)g “;g 132
Field-eftect, totat 21 89 310 CMOS and MOS 52 567 604 m Mmoo e 665
Power, total 163 228 250 Read-only memory, totat 989 1082 1104
Hghpower (@oove 0W) 31 42 6 Bipotar, lotal s w7 ’C;%f'smgf({gs‘m- FAST. etc) 3852 gég ggg
Power (to 20 W} 132 186 185 Fuse-programmable (PROM} 52 47 47 pow )
Standard {S) 67 50 43
Small-signat 58 61 €0 Mask-programmable (ROM} 7 70 70
Gallum arsenide 62 124 129 CMOS & MOS Optoelectronic devices,
Integrated circuits, totat 11962 13290 14464 maskrogrammabe, tota g0 965 177 | total Ses e M9
£l y erasable, total 226 265 292 Imaging arrays 58 54 70
Custom & semicustom iCs, total 2565 2735 2925 EEPROM 172 205 282 Laser diodes 5 6 66
Custom, totaf 1275 1330 1361 Shadow (NVRAM) 54 60 80 | LEDs(discrete), total 25 45 258
Standard-celf 465 510 541 EPROM (ultraviolet erasable) 634 700 785 Infrared, near-infrared R K 46
Other (including handcraited) 810 820 B20 | phieroprocessors & microcomputers, Visible 193 8 22
Gate arays 900 %0 1038 totat 1983 2321 2599 Optically coupled isolators 120 132 143
Programmable logic devices, . Bipolar, total u8 22 A0 Photocenductive cells
total 30 45 55 LS peripheral chips 1M 138 1% {ight-dependent resistors) 5 5 5
E‘ECIffca"Y reprogrammable 101 ;gg 0 Processors 14 116 115 | Photodiodes &8 75 83
use-programmable %9 325 1 MOS & MOS, total 1735 2088 2349 |  Phototransistors O
Linear (Cs, total 1849 2280 2551 L8 peripheral chips, ofal 795 1000 1114 | Pholovoltaic cells M 80 68
Amphﬁers.pperatxonat 225 285 540 Controllers (diskdrive, S
Amplifiers, instrumentation 89 92 114 CRTs, elc) 28 425 476 R A4, 605 16,088 17,405
Analog switches 137 140 143 rioh
Communications (codecs. elc) 270 281 251 M|g:];r<>cnggogat'§tal ?% ‘Zg %; Z wokE
1 = . 5 =] - 2 o = 91=l7 P -
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1988

. 19891890
Assembly (wirebonders, etc.) 439 47 447
Lithographers, total 607 634 615
Contact (proximity) 15 12 10
Direct wafer-stepping 395 425 442
Electron-beam 75 75 79
X-ray 35 35 39
Projection 87 87 45
In-line handling (scrubbers, etc.} 118 125 120
Mask generation (digitizers, etc ) 38 41 41
Waler preparation (crystal growers, etc.) 35 41 37
Wafer processing, total 825 904 909
Thin-film deposition 248 271 293
Dry etch-strip 219 256 259
Wet process 69 75 75
Epitaxial 106 110 106
Doping, oxidation (ion impiantation,
furnaces, etc ) 185 192° 177
Test, handling, process monitoring 1517 1630 1548
HhE X
AEHIE
el E 3,579 3846 3747
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. 1988 1989 1980
Engine controls 2829 2996 302
Navigation, instruments 2591 2772 2828
Comfort, entertainment 1620 1775 1846
Safety, security 123 142 156
*Automotive semiconductors, total 900 1026 1,087
Microprocessors & microcontrollers 137 164 180
Other 763 862 %07
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Capacitors, total 1496 1544 1,822 | Printed-circuit edge connectors 862 897 942 | Data-acquisition boards 7 8 9-
y Rack & panel 875 702 737 | Dataconversion, tolal 11 105 103
Ceramic B 4B M o alpurpose 70 760 77 | ADconverers 2 59 58
Chip AL DA converters s 0N W
E!eclrol_y(ic. total 547 570 601 | Crystal, total 228 235 245 Sample & hold 8 7 6
;\::;:Inum ;1422 ;gg ;gg Assemblies (including mounts Instrumentation & isolation
Find p::‘e( X x| boens) 1 7 186 | ampifiers 2 19 18
Glass & viteous enamel 15 1% 17 Discrete crystals 60 58 59 | Operational amplifiers 61 58 52
Mica : % 23 24 | Electrontubes, total 2349 2435 2514 Magnetic, total ) 990 1,018 1,043
bl T8 B Catodeay fxcucing T B M8 ansformers, cols
Character displays, total 435 487 498 | Power & specialpurpose, total 959 9 984 & chokes t 2 26 26
Plasma o 93 96 a7 E;Z:O:asw 18; 18: 12 Ferrite components (coil forms,
v 2 s s | Ut Ginagessnang AW s W
o, Magnetrons 7 48 5 °
cuum-fluorescent 110 122 13 Traveling-wave tubes 44 g 3 TV magnetic components 31 36 M2
Connectors, totai 4,108 4,293 4,532 Vacuum 144 146 148 Microwave components, total 70 475 488
Coaxial (excluding Beceiving % 2 2 )
subassembiies) /W 40 40 TV picture, total 1286 1306 1367 | Amplifiers 04 206 210
Cylindrical total 689 21 74 Color 1210 1283 1,347 | Detectors kd 32 38
i Monochrome % B N | Feritedevices 08109 110
iniature 8 2% 34 Mixers 61 62 &
Standard 182 182 204 | Hybrid & modular p
Submialure 25 23 25 | components,total 1304 1240 1201 %aﬁgfm: total o x
i::f’c:g‘zc 4;53 4;? 42; Active filters T | Waveguide 14 14
Insulation-displacement 3 32/ 344 Custom hybids & modules Lo 100 969
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Motor controls 561 595 620
Numerical controliers 233 258 260
Data-acquisition systems 400 432 449
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Programmable controllers 594 642 667
Robot controliers 47 52 53
Cell controlfers 306 342 365
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