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M- V3 33E glxa]al Gallium Arsenide (GaAs)
+ silicond 2E wFol At 200d Fot AFALY
Aol Ak gk, 22y AT ZEE Semi-

Insulating (SI) MEEF AFAZ 5 A& 719 24

ty go P rlo %

7 B GaAs Wbz Alel B4, & & Azl o|FE,

radiation hardness, & energy bandgap® direct
bandgap 5& ©|83ke] 2GHz o]lAlel Fohdcid o4

%28 4 9+ microwave® £ 2}, monolithic micro-
wave integrated circuits( MMIC’s), 234 &3
2o} FAAIR Fol o]&=v Azd 4o A
9] o]} FA7gol BEUUl Awsln gl

Data®s FA o Z silicon®th GaAs?t Za e #
A& Aeja v, $4 speeddoll e f440] o]
4 9 Agdor QFHA R, BH7E ste] A
sHd & o] AAdE ez s

GaAs®] AEAAARL silicond] AEA=A R
% 7% Axol7l wiFol A 42 G4 el L A}
2e olAAAE AL HY 4w ZANA GaAs
4 38127} silicon ECLEE & 2 ~3v] 4= whar)
E 104 & 4 St ukel #o] GaAst radiationo]
)= w9 7Fsich

a2, # ol GaAs microprocessors ©| &3}y
W g5 datad A#{ ¥ silicon microprocessor 99

H 1. Radiation &2l wla

Candidate Toual Dose Dose Rete(r)  Neuwron Floence (/o (1205
40 MeV Protons

Silicon I’L. 5X10*~2x 10° 10*- 10" 10" -5x 10" 10 -10"
Silicon TTL 4X10°-10° 5X 10" 10° 10"-2x10* 10~ 10" (1K}
Silicon ECL 4Xx10°-10° 5% 10°-10° 3x10"-3x10" -
Silicon linear 6% 10°-10’ 10'-10*° 5X10%-6x10" -
Silicon NMOS 10*-5x 10* 10'-6X%10* 5X10"-4Xx 10" 5% 10" (4K)
Silicon CMOS 10*-10° 4X10"-10° 5X10"-4x10" 1-2x10" (4K)
Silicon CMOS/S0OS 4X10°-5%10° 6x10°-7x10" 5X10"~-4Xx10* no upset observed
GaAs DCFL 10"-10° 10* - 10 10" ~-10* -
GaAs SDFL 107-10° 10*- 10" 10"~ 10" 10° -4 X 10" (256bit)
GaAs BFL 10'-10° 10°-10* 10"~ 10" -
GaAs EJFET 10’-10* 10*-10* 10*~-10" 10" (256bit)
InP MISFET (E-Mode) 10° fails at 10* - -
InP JFET (D-Mode) 10"-10* 10*—- 10" - -
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radiation hardness #°]7} ] $- 2485 <& 4 U
£ GaAsd $F4LE HHA7F oF —200T ~+200C 2
A ek obgAA ok AwEel Uk AT o]
7l dRigt A 9 P £22A4F FY chipHel
AHE + Ade oJAE U=k

ol ube 2 GaAs® wHAE siliconol] ¥l de] HE
slo] B, GaAs Wbz alel A4A7]Ee] 2 Zole ¢
AN HAYLolE 752 yieldell HA Haislo] U=
dislocation® deep level® W57} v =z} =3
GaAs wafer®] 7tAo] o4 w2, 7eiz]7] 4k
o A] siliconol] ¥4 vhwc)
2z, A7lel dARY FAASL doE HFAAHeR
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12| 3 noise margin

0. GaAs EHg|2e| 7|£35¥

1. GaAs Digital } A3l

GaAs =4 Mao $44E A3z &3
98 A7 41594 F8 Asdah asd, &
A T4 digital systemoll A 45T U= GaAs 3 F
3z
medium- scale integrated circuits (MSIC) A xo)ch,

#2014 AE5HA GaAs digital F4IJ2E AAY
t}, Large-scale integrated(LSIC) 9l GaAs A3
2E 4 dF DAE BlD AFALE Adsx
At

smali- scale integrated circuits (SSIC) <}

2@ 144 @7 GaAs A sz TN IR
o] Alg-5lo] & GaAs metal-semiconductor  field
effect transistors (MESFET) & =A4}3tgitt. GaAs

FET o4 713 28 9ALE Z 2 )&  depletion-

2. AE3 5ol At GaAs Digial A= 35l2

GaAs IC's Marketed Operating Fh:::&ency (GHz)
Binary Synchronous Counter 1.0
Shift Register (4bit) 1.5
Binary Ripple Counter 4.0
Variable Modulus Countor 2.0
NOR gate 4.0
NAND gate 4.0
AND gate 4.0
Output Buffer 3.0
D& S/R Flip-Flop 3.0
170 gate cell array 3.0
500 gate cell array 2.0
Multiplerer 1.5 Gbits/s
Demultiplexer 1.5 Gbits/s
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IMPLANT-DAMAGE ISOLATION REGIONS
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13 1. GaAs MESFET’s

FET(DFET)7} % 1(a)o]l =EA]=o] glch
DFETE 2 AFE A48 4 U= A"l AUk lon
implantation 7]% o] 2]dl4 A A= DFETS negative
threshold 2} channel® F72} dopingell wahA]
ZA A5}, Positive threshold AT ZE enhance-
ment mode FET(EFET)+ 2§ 1(bol4 £ 4 3Ue
vle} 7ol channel 75 7t4 A7 ez s sh5d)et,

mode
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22} logic swing2 schottky barrier gated] &3t
3k turn-on A (Y 0.6~0.7V)oll 2J3h4 #A|gsjez
A A ALl noise immunity®} FA Aol threshold A%+
o] U 2Ao] wl L Faslch 53 3
source?| H &AL 74477 WA self-aligned
gate®t e EHE Az FA7E Adx et
2.8 1(c)2] high electron mobility transistor (HEMT)
+ GaAs® AlGaAs9] heterostructure A3z}ojt}, =
$RA2E 2A doping® AlGaAs 208 ¥ doping
o] ElA & GaAsZFo 2 #4lslo] GaAs-AlGaAsd
heterojunctionol WA X energy #Hol A T4
ol 2349 AEAE FABS oldl 2AAA

drain

-

Aede] FEE AFAAELS GaAsFol A8
dopinge] ¥/o] U= %7] Wil o|&s"d EfEd
scattering®] ZA| sl HAzle olFxrt F)s)

A =} ole} 2 HEMT 44| E/D FETZ Al%¥
4 913, GaAs MESFET 2.t} Gated #4& turn-
on Agte] Z7] wfFo) noise margine] & £AF A
A A= 4 glch, @b HEMTE $o2  GaAs
LSIC AA A =}l o] o] &2 4 31k Heterojunc-
tion bipolar transistor (HBT’s)+& ¥ 1(d)ol] EA4]
o] A} Collector 9 basetr GaAsZ o] i, emitter
+ AlGaAs 228 T4 gl HBTE verti-
cal 2=polm 2 A} FYA o] vl F3, switching
7} weld 2ad =252 $&o] Zivde. 2
2 1(e)¥ junction FET(JFET) & “ebdick.  GaAs
JFET®: turn-on A%te] ¢k 1.0VE ef$ ZAat &
XX MESFETe 8|314 o4 "ojAch 22}, wrn-
on Aol Zthe o|HE ol &3k HAH LSIC 3

2, (A% 549 memory 33 5)9 AA 9 Azto]
Folah Gk,
o2t logic gated] A5E FAAI7]  HHA

submicron gate length 7142 GaAs MESFET® 4
A o Az APE RAolct, &, E-beam -2 X-ray
lithography S ©|43t4] 0.5~0.2um®| gate length&
2+ FET 427} A5 transconductance?t Z7}
st 918 capacitance?} FF£ 8k switching £ X7}
M2 APLmst HelA,

23 2014 GaAs 7|& =832 F =AU Schott-
key diode FET logic(SDFL)#  buffered FET
logic (BFL) ] 28 2 (a)2} (bell 27 =A]sle] Qleh
ol =al3lze FEHL level shifter”} Ao dche
Aok, 23 2(c)& unbuffered FET logic (UFL) |
o BFLEoh da4mst Ak a2y 75 &3l =
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Vss
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e} UFL (d) CEL
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(e) DCFL
2|2, GaAs 71% =g 3z

£ m7b3}el 9 Capacitively enhanced logic (CEL) ©|
228 2 (dioll EAIEo] glow "ol Haod ofuldke
2 973 diodeE coupling capacitorZ o] &3t} ub
g4 AmAao] Wf$ Hovw] UFLET} switching &
S+ wl2x 2 fan-ont £40°] BFLE} vpmch 28]
2 ()8} direct coupled FET logic (DCFL)2 7}4 £
2 Azo] AHx slzx zixksich ek @4 DCFL
2 GaAs LSIC & VLSIC 44 % Alztel] wol
o]f£5cl 1um FETZ T4 % test patternolld &
A= datart B 30 £550] Ut Gate WEE 32
o] AAFPE A Hrld 5rHEA Gate U=
ojct.

AR 713 BAE TH AP U AzdAdd e
GaAs LSICZ £ access Al7F°] 4.1nsql  16K-bit
SRAM# multiply A]7te} 10ns?l 16-by-16 multipliers
Solch, AlA AR 71 Y ATFaoA AP w 9



50 19874
e slzo 45vim
Gate
Technology (;;) P("f:)d ’D ensity Ref.
(10° gates/cm®)

GaAs

DCFL 920 20 36

SDFL 499 109 25

BFL 46 828 10 10
E-JFET 67 42 46 11
Silicon

NMOS 100 100 25 12
CMOS 190 35 17 13
ECL 100 100 29 14
Heterojunction

HEMT 13 13 83 15
HBT 100 100 15 16
InP

MISFET 622 41 33 17

L digital GaAs FA 3829 A5E ¢85 data®: F
Aoz mas) £oh0% TiolA Al#tsted wE 3 4000
bipolar GaAs array$ propagation delay+ 2 1.25ns
olc}. oluwle] £2AHHL 0, 2mW/gate®| 3L fan-outd
4 o|t}. Fujitsuol Al &= 1500 gate array (6650 FETs)
8] MEMT =23l HEdx, A gate
7} <F 85ns A =<l 3000-gate HEMT array & 713}
olch. NECollA = Foll Q& GaAs HA3I 2
3000-gate bipolar silicon GaAs arraye]c}. o]}

gate array? gate delayt 200ps©]ildata rate
. 32Gbits/s°]tt. Honeywelloll A 7QutZFal  6000-
gate array (19000 FET’s) & FA % 12-by-12 asyn-
chronous multiplier2] gate delay¥ < lnseo]ch

Silicon ECL, CMOS % TTL-compatibledt E/D
gate array+t TrQuintoll4] A=l glel. oleh
arrayt 3000 gates % 64 input/outpute @ T4 5
o] glow 700MHz7tA 2] data rate® AL 4 3
o, intercell delayx <} 55ps/mm |},

Rockwellel A& access Al7ko] 600pseolir
27} 450mWal 1K-bit HEMT SRAM-& M agl=h o
9} 7+2 SRAM-E complementary push-pull driver$}
E/D source follower & T4 =eo] 2t} Mitsubishit
E/D GaAs 34312 F371% ¢ o &3] access A%
2.5nsol ZxAa ol 200mW<e 4K-bit SRAM
< A zPct, =3 acress A17ko] 3nsol2 A£RAH
o] 150mW¢l 256-by-4bit SRAM®| Honeywelloll 2] 3l
A Adsln gt
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2. GaAs MMIC

GaAs MMIC+= dl=x] A 89 4=, microwave
312 A, AAAz Aolo] B ol AFe] T
slo] o]FoiA AHAcle] rlgoddoelrt, wald GaAs
MMICE 4deln, kg3, AlgEr gou, 7%
Holx, 7hAe] A5, Fudeln, 4Fo] 45 #
Aol oct. whddel A Zbe] Ax Feld 329
HEY L HalA LF AEde] mPo] Bz,
34 918 CAD modelingo]l H83t3, mask #| 27}
o $ ulsn, 2o Q7 AdHos e el Y
o]‘;},

Microwave 329 MMICStE GaAs7t 23 Qe
BEEA alFol A5slek. &, SI GaAs 7)o
59 W& o]&sle SELAE
4 9, FaA% SI GaAsYol] & chipoll
AR 4 ot 53 GaAse ®|FAEo] 12.92 v

aF ¥7] el MMICY %49 A7]5 AAE

ion
implantationg A =&

=% 4+

4 glet.

sz 27
............................... 1
100 <1000
] dgelin |
O i N N £
3 Y
s} A
# < ]
["'] GaAs7l]  #
mm F-—-=-~~+ === ===-~=== == w
o 100y
------ W
Er

HZ &7 #| 26 3

gFolv}7|z| 9.4 0.64

GeAs 7) 5H[12.9] 0.15

1 L 10

1 10

ZF3}4-(GHz)
83, #4F 7|34k spolaze} sha A9 AEF
AzEwW
18] 3 microwave A 3|2 7|steg go] A&
5= teflon % alumina 7|33 MMICel o] &-5|& GaAs

713 follA A, Agel B4 dItdzrl 5099
microstrip A2 & WE& A4 AAE 248t &
404 MMIC glz22452 9ARE, 234+ Y
9]l MMIC chip-& ®oF3 3lvh. GaAs FETE A
e jon implantation WA ol 2814 SI GaAs 7|ZH9lell
Az =k ActiveE & A AAI7le wiel+ MBE,



a2l4. A¥=l MMIC Chip

MOCVD 2& VPE 8} % o] Al&57)% 3o}, Air
bridge W4 o2 32 4x7te] AAEHP T, HA A
inductance & £°17]1 H#llA 7]3& FE via hole

o) AHgslgie,

APl GaAs MMICS 29 FHEo| H50 +5
so] Qlow, AAsh FA o] YA U 4% H ol

AL37t A= o=

28 MMIC 7% 532 F34, %3 ¥ band-
width Aol HAE& F2 AF7 APz U
oA55w, TlE %3 o] 34GHzol 4 200mW o) 2, 41GHz
oll 4 135mWel MMIC 5% 7]& 2 #319cl Raytheon
ol 4} &= distributed- mixer A&  AL&H A image-
rejection mixer® 2HEXRTH ol8t T mixerd I

TFAE A3dw, LOAIZE 47019 MESFETe &4

(51)

Gallium Arsenide®| AH3)z9 7|5 A AA%G 51
¥ 4. MMIC 32 4% 5. MMIC 3=
Active Devices Component circuits
GaAs MESFET —Low Noise FET Amplifiers . Low-noise, Broadband, Power, etc.
Power FET Mixers : GaAs MZSFET, Schottky diode
FET Switch VCO’s
High Frequency FET Phase shifters
GaAs Diode —Varactor Diode T/R switches
Level Shifting Diode Functional blocks
Logic Diode Integrated Receiver Front End
Mixer Diode PLL
Passive Elements MSK modulator/demodulator
Microstrip Transmission Lines Millimeter wave receiver
Capacitors — Metal-Insulator-Metal Communications receiver
Interdigitated Multifunctional subsystems
Inductors ~ High Impedance Line Section Spiral T/R module for phased array radar
Resistors — Ion Implanted GaAs Thin Film Digital radio transmitter/receiver
Integrated receiver/signal processor
Adaptive array module
50-Q INPUT LINE
THIN FILM MIM TUNING CAPACITOR
RESISTOR "SIN.DIELECTRIC oo
AR BRIDCE INDUCTIVE LINE | PLANE o 7}allZ 32 RFe} IFAlE+ transmission lineo] o
[ 7 =]= 4] upper W lower IF7} =52 Azt
t}, o] MMIC 32+ 14GHz%& 2GHzZ 20GHz &
8GHz=Z #i3l Az 4 dom £42 gdBolZ image
SECOND-LEVEL rejection® 10~20dB o| % v}, GEoll A Al&tate] W&
METAL § . . s . Ao
FIRST-LEVEL | Cahs FET‘ ™ schottky barrier diode mixer+¥ conversion £4l°]
M cRounD pLANEJ | TMPLANT) | CAPACITOR 30GHzol 4] 5.5dBel 2, 60GHzel4l 6.7dBel2ieh,
METALLIZATION | IMPLANTED L SEMI-INSULATING ) -
THROUGH  RESISTOR  GaAs SUBSTRATE 4719t 72+ GaAs MMICS ALz &7 millimeter
SUBSTRATE
VIA HOLE wave monolithic circuits (M*WIC)ell ti3 A7= A
g?]ﬁDDIELECTRIC ) Zol] 9dch.!® w3 heterojunction® °]43g MMIC
ESSS§ THIN FILM RESISTOR .
TON-IMPLANTED o AFE 7]} Y

ol e 5 FAAw ARe 93 MMIC 71€9] A
AL s L) 12 Rockwelloll 4] &= # o 20GHz trans-
mitter moduleS GaAs7|3l $loll MMICE ek
E 60 72t MMICH 9 ¥ 585 +5%Uck. 20GHz
transmitter module 2. phase bits-& 77| 11. 25°, 22.5°
45°, 90° 180° ©] 2,
pole, double-throw (SPDT)e|t}. glx
£4¢ wastr] 9l 2% buffer TE7E AHE3
3, 3F o5& 3uh A FEIE ol &AM ok 16dB

o] module?d FE4AE 73Molx, +F54
57 o] o}, 1!

Tl phased-array antenna feedoll4] A& =3
& 4 9l+ 20GHz variable power amplifier (VPA) &
Aabata gleh!® VPAE 500, 125, 12.5 X OmwWel
28 ZA stE AAHog wi¥E § e 7F5E

23 Qlch, EEE 500mWAle] 15% 2 HE 12, 5mW

LY switching @42  single

insertion

ey
n2
£ 032
N
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52
E6. 7 MMICH 9 Aut=E3
Variable Constant Variable
phase shifter | grain amplifier | power amplifier

RF band (GHz) 17.7~20.2 17.7~20.2 17.7~20.2
RF Power

Output (W) 200 m 0~0.5
Gain(dB) 0 16 20 max

. 11.25, 22.5, 45,
Phase bits (deg.) %, 180
Phase control §-bit digial
input
Amplitude control fi—bﬂ digial
input

Efficiency (%) 15 15/6
Mechanical design Monolithic Morolithic Monolithic
chip size (mm) 4.7x4.7 3.1X15 3.05%6.45

Aol 6%% 7hH "t VPAYE 4 & dual gate 537
o} D/A converter® T4 Eo] 9o}

X-band'®™' % K-band'®'£& GaAs monolithic 4l
719] Azto] w3E upE ok, T 7ol A= 3L
L upo} 2o EAL Z: monolithic receiver?t #
2 chip doll A#s v ¢oh. 25+ AHEH
30GHz receiver9 block diagramo]t}, Honeywell o
4 A ot®l 30GHz receiver® MMIC =42 23] 5 (a)
o] £A]5]o] glen], o]Fo|4 30GHz variable phase
shifter!*! 2}
MMIC37F 2 ¥ =lgich =28 5 (b= Hughesol4 A

variable gain control amplifier!®' ]

E 7. 30GHz 441719 ALER

RF band(GHz) 27.5~30

IF center frequency (GHz) 4~8

Noise Figure at Room

Temperature (dB) § (7 for LNA)

30 at highest level of

RE/IF gain(dB) gain control

‘At least 6 levels (30, 27,

Gain Control (dB) 24. 20,17 and off)

250 in all states,
25 in off state

Module power consumption
(mW)

Phase and gain control 5 and 4-bit digital

input
Mechanical design Monolithic
chip size (mm) 12X7

(52)

B UE B KR
ogi 1 5-bit IF .
Logic
phase - —a
— shifter Amplifier F
DC
-  JLNA
RF
— Gain L— Oscillator
— and
F?ef Control Micer
(a) Honeywell
Logi - | 1 IF |
Logic T Miver 1 Gain =
control IF
DC
~ TJLNA [ J
RF
2{,3‘; [ Oscillator
g shifter 23.5-26GHz
Ref.
(b) Hughes
18 5. 30GHz 44171 MMIC
qkzl 30GHz receiver® MMIC3 ab4loln, o] 5-0]
14dBol z &A1 47} 7dBsl 2wk LNA7ZF %3S

o}/® =3 o] So] 13dBe|3 o5 =A% 7} 30dBal
IF Z%7], conversionol] £4e°] 10.5dB ¥ insertion
&4lo] 11.6dBal phase shifter® WEE et
GaAs MMIC®} optical fiber% interface Al7l&
optical electronic integrated circuits (OEIC) 7} o} =l
7z & chip ol AAH3 sHAe ZHAL,  PIN
photodiode/FET/amplifier'**'9} laser/FET/trans-
mitter™* 2 FAY FA4 sz HEHAG et
A o zol MMICE system 742 93k monolithic
329 A5 ths Avie Ao dHE F AL
2 AeE«,
[I. GaAs T2 AlF

Ao}

Digital GaAs A& 32+ d7AY AkolAl vlojrt
Harris Microwave 34}2] SSI Digital GaAs %3 3]
25 A5z 19849 3 UEE dbeA Aol el
Azrgich, =g 198413 6 Y¥-E| £ GigaBit Logic 3
ALE GaAs A A 3|2 A AoAl el 7 Aol Aedslod
o}z oA AL GaAs AAE Y HAHEE
SSIC &-& MSIC%ch

LSIC GaAs A& 3&r 19871 3¥€F5oz g
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t}. Vitesse Electronics ] 2t & ol 2| 5}9 4-bit micro-
processor, Carry-look-ahead Generator, 1K-by-4
bit SRAM % Microcontroller& A} 23le]  A]sgie}
St %ot

4712 GaAs AA 3|2+ 100K ECL3  compatible
sttd. SRAM 9| Minimum cycle time® 3.5nsol3, =
oo A&y A2+ Silicon ECL Bt} 3~4 w9
W 458 723 9lo}, =3l Vitesse Electronics
A chipw 5,000 gates A&AE 4 9 TA/ES
RA ske] 1988 71A] = chip™ 6,000 gates, 1990+ oll
chip® 10,000 gates & AlAbsl= Aldls WF o)
kA © 2 multiplexer, demultiplexer % SRAM

ot

L

=Y

T

2
&2 computer system, data % SAFAl oddk A
Aol B 8o 7lgi®lel, =38 digital GaAs

A 5 2.0 AF A £8 5] A 7}o] silicon ECLO|
vh CMOS e A4k 54 A17E Boh ghobd, 1990del+&
4” GaAs wafer®] Al T3u|9} 47 silicon wafer &
o] ECL= CMOSY A4l Z4ujzt A9 w53}
A= zlel Z|d Ml

MMIC 71%-2 In-phased array systemol 83c}
%, 4l 9 Rapid-scan radar system3® Z-& A}
|0z go| AEHn oE FALo24HE ECMIA
EW 5ol glch. 47lelA d73 MMICY FAH& o
Slolls dul wlPE Az Awlol) go] FgE} =
direct broadcast satellite (DBS) TVHAl, #AA# %

A5 35

e

Al ], il A, sz 7],

=

=~

A radar W AAFA A 59 ol FHAY A%
S 22 ek 53 Wk FAS TV Azl AL
e MMIC 329 42+ oizk 500,000~800,000

units/month o] o} (38

GaAs A #3229 &5 100d Fate] A Aoy

o zgLo| wys gt #<Zoll  Electronic
Business*®' 7} wE 3t dataol] o5l A 4)Al 2 GaAs
A g 2ol Al A 2+ 19861 o) oF 2o 4 Mulol 23}

WAl ak 1996\ el & <k 50 4 HubE2 2,000% ~hake]
AdE Cddde. =23 AdAd AL GaAs A=
Al 7ol 19883744 £ o 109%, 2|z 1990% 7= =
2k 1291 6 ARME 2 A7siel e Al 4shn Qlek = OEIC
2+ #HAll of MutE A oA 1996 = <F
2 70| ol Abglc}

A7 A = FAHRo| GaAs A A& A A ojii
%, Electronic Trend Publications 7}
wF gl dataol 9)d 19851 =0 GaAs A FE 4
249 76%7F Aol =3 19861152 GaAs

=]

4

(53)

53

AX sz AAELE 72%7F  analog £4, 24%7}t
digital 23]z o 4#elx 4%7t OEIC 3jz %
Azpelgict, e}, ez 14 computerdt digi-
tal microwave 7j&°] WA A GaAs #3329
4271 F7bsle], 1996112 GaAs AlA £ZE analog
A4 327t 48%, digital H A 3|27k 40%°lx OEIC
277t 12%F AL Aol ojAsich

N. &2 B

GaAs #3229 ol FAH7EL At 535
HFAAsl AA sz AEst sHsd 2 olvE
foks] ¥ chgat Zet

(1) HrAee ngifol whd Ajha g Fol
o GaAs AA329 Aaitee T4

(2) Silicon WtxA g9} vlmaA] g, AHH £
radiationol} 7s}st, FHAE FaAEE Fa 3
GaAs dt=4 59 54,
(3) Aol £ SI GaAs 7]u2
(4) GaAs A A3z A ztol] A A3
(5) CAD 71&¢f siuh

6) Ny wafere] A7 71% suh

Digital GaAs AH3l& 7|42 digital signal pro-
cessing system¥® 314 computer? AlZlo] Hir 4]
dag AAslgelct 28, D-MESFET 7&&
Az digital AA 329 switching 45+ w2 A|nl
#3452 A3 est o 1,000 gates FEE o}, aet
4], GaAs LSIC #Ax9| s244& E/DMESFET&
FAlo o] &5 DCFL logicd H4], #HAlole <o
5,000~86,000 gates A X9} A Ao 7}53)c), =3
DCFL logic2 ECL logic® compatibled AAx 9l
k. z2{v}, DCFL logic® 71¥22 3+ LSICt}
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