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AFzg 7 MIC (Monolithic Microwave Integrat-
ed Circuit "a!J FAAYZ) Ngo] YArleZ T2
vk, =g ]II-Vi‘ e WA KA o & low
power electronics, wireless communications, non

volatile solid state memories, ultra fast computer 5

o A2 2P Hebd] 7l Alg= Zdis o 9l
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Gads SHEE UHEAT F718 2304 B F(Ga) 949
VE(As) 22708 FoARe R olFoA Tt Si wEAle)
Mot A9 GAAYC! AoDE & HA )5S W
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5 4 ki g 4
High electron High speed & HEMT,
bili er devi PHEMT,
mobility power devices HBT &
Direct band Optical
gap structure devices LED.LD
Power
- amplifier,
Semi-insulating MMIC's. Low noise
substrate MIMIC's - amplifier.
Oscillator,
Mixer &

o 283 $E4Y B4 e B3te 29 84
Heol 7tgstn, =29 44 7lg ALdE B3 e 27
2 £Y W7l U 283, A%, ngdg, AdYs)
2 FFe ggsst sHgsd. ol @ 542 Re fA 4
Ag} MMIC°i] W dTe 7f-5 Mte] g W A LA A
st FUHD e, 58 97 AREe HasHn
ok, sigj:n otz Ry %017.‘_' drAze PE FA Ho}
A R B2 goet nge AEA Fob TN A
483 gk @ BA AR FA Bolda Hidn A=
FEEZ 54 ey dd5Ey s 498 A £
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E 2. Radiation 88 H|12

Candidate To{l;] d('i;())se Dose rate (y) Neut(rn(}gilg)ence (l ;zii?i;;ﬁir)
) 40 MeV Protons

SIECL 4x108~10 5x108~-10° Ix10M~3x 10" -
Si linear 6x10°~1Q7 10°~10" 5x10%~6x 10" -
SiNMOS 10°~5x10 107~6x% 10 Ex10"~4x10% 5x 10" (4K)
5i CMOS 10'~107 4x10"~10° 5X10"~4X10* 1~2% 10" (4K)
SiCMOS/S0OS 4x103~5x10° 6x10°~7x 10" 5Ex10M~4x10" no upset observed
Gaas DCFL 10°~10° 108~10" 101~10% -
GaAs SDFL 10"~10° 108~10" 10%~10" 10°~4 % 10" (256bit)
GaAs BFL 10"~108 108~10" 104~10% -
GaAs EJFET 107~10° 105~ 10" 104~10" 10™ (256bit)
InP MISFET 10° fals at 107 - -
{E-mode)
InP JFET s . 1t
(D-mode) 10'~10 10°~10 - -
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23448 712 3 3ol 10 GHz |4+ 23aate digelA
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i

l Ohmic metalization l
&

| Ohmic alloy |
&

[ Gate recess etching I
4

i Gate lithography(E-beam lithography) |

(a) MESFET & HEMT =%}

Emitter metalization J
&

{ Emitter fayer etching l
&

| Base MESA |
4

l Collector MESA (Isolation etching) f
&

| Collector metalization |
4

Emitter & collector ohmic alloy

&3 shastdl stslon, de d9 Ly S4E AYe
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AT 23718 WM #7189 71 Ade] 870
At #rotle}l AlGaAs/GaAs HEMT ¥ HBT 2} ¢
& Fu A4S 7M £ 9le T30 A EFEA [nP
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2% 68 ML A F3 Fag d AE Je
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AFE 2ae AL FAAF 7] 9P TR J2E
B A7 olfld 3 Aol d @ Q7= HER 145
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AlE Zo|E Fol7] & Az w3l A (Electron
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Aol gt 2 Za Hiflele= 0. 1m(micron 1 1 m =
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Gate metalization

4

L Dielectric(Si,N,} passivation 7
I

[ Dielectric RIE ]
4

L Interconnection pattern lithography }
&

I: Interconnection metalization :|

Y &M

Base metalization
4
Base chimic alloy
g
Dielectric(Si,N,) passivation
T
Dielectric RIE
4
Interconnection pattern lithography
i
Interconnection metalization

g L
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F2eE @ A
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A9 A$ele 199584 150 nmelA 2011994 10 nm
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oo, 7AIN7le 3 s 47 2eln TAEY S35 &
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% AHE gelu 23 {Library)dte] tle 9 e d744
Aoz e o g dFidd foundry M2y 7%
= pgetn o $4 s, 0 Ha 9 eI 5 ¢
2 7ldE 97, JdE 3EE vtes 2318 A£dsd
Yt Fofstm glcl

Y] e L dFr] AFARE AR dishd 4]
€ &7 2 FEsE ARse ARS AdTAE
{Current gain cut-off frequency : T} 2 Ao FAF+
F(Maximum oscitlation fre- quency : fmax}7F 90
GHz$t 220 GHz! AlGaAs/ InGaAs/GaAs PHEMT ¢
o] A FAES A gled, dpdedHe ARS
A Tzt 82 GHzolx Hub 3 T34 207 GHzE
ZH AlGaAs/InGaAs/GaAs PHEMTE vl £% thabg
T BHE wEagIt, £, 719 ety A4 2 g R
dlA = 115 GHzsl 275 GHze ARCIS g3 2 4
W 3R Fu5E e 245 $REHY 2 102 3%
G A 7gd Y 2 2 MMICe EW Apzlelc},

3.5 518 HeHo S8

I-VZ GaAs 3 dsae] A vy Lo
MMICZ, MMICHA ZEe] 2E 9 Al2gloz 83tgo
APHc) 7 3& MMICH 454 W2 MMICY 27E
yekd Zielm 28 112 SFE wreae] d € 2 & o
g vehd Aoz g A2ade An|E g Aad, 9
a8 Al2ae] 2M ZAL RE AlAE D ZALE Alag o
AfHn e, & 99 YAz e 4ot

dx Add -V GaAs &8 #54 24 Ic ¢
REe 74 3 2 A4 8U% Aladld 2 &4
a8 127 Fobg ddd B4 Mucg JeEd Aem
800 MHz the =] 4Ez}t (Cellular) ¥ 1.8 GHz 999

¥ 3 MMICEZ

Component circuits
Amplifiers : Low-noise, Broadband, Power, etc
Mixers  : GaAs MESFET, Schottky diode
VCO's
Phase shifters
T/R switches

Functional blocks
Integrated Receiver Front End
PLL
MSK modulator/demodulator
Millimeter receiver
Communications receiver

Multifunctional subsystem
T/R module for phased array radar
Digital radio transmitter/teceiver
Integrated receiver/signal processor

Adaptive array module
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(d} Wide Band Low Noise Amplifier
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(e) Ka-band Power Amplifier
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PCS (Personal Communication Service)w™ #A Ay
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(ITS : Intelligent Traffic System). 26 GHz d4¢] B-
WLL (Broad band Wireless Local Loop) ¥ 60 GHz
el Wireless LANT & F54A Aj2€ (Anti-
collision System} 5% & & %ov], 10 GHz Bg9] 4
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7b Ao T3 SEE viex A% Ay AX 2 A
gL Ealed o 289 FrHlol FAA AxldlA FH 2
A4 BHE HFoE FUHEM OYE dF HREY 1
& - 1E4de HEo| 7HeeiE oz Pdd.

A AHE-E Fe4 digE sae 3712 o FRY
AR o] Brbsdt dFelAlT Agel TR Lelnle
g FReE ALSA 14 Y nEAY AR Aol 71
Feh, webs deves g S AES 4He
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