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ABSTRACT

[ . TITLE

Establishment of Basis for Compound Semiconductor Components

Technology Based on Industrial Demand

II. THE OBJECTIVES

Commercial compound semiconductor(CS) components are used for a variety of
niche applications apart from Si applications at mostly small quantities. They are assembled by
medium-to-small companies using imported CS devices and integrated circuits(ICs’) due to the
lack of domestic manufacturing basis for devices and ICs’. This current domestic situation calls
this industry’s attention for a comprehensive invigorating move that can improve technological
level of industry by connecting R&D to industrialization and providing cooperation for
demand-oriented product development. This move would provide the effective ways for the
development of time-to-market products.

In this context, this study is aimed for the vitalization of high frequency components
industry by providing the basis for the development and commercialization schemes that not
only further develop R&D prototypes to commercially viable ones but also provide fabrication
services of multi wafer project shuttles. This study would at the same time provoke
country-wise industry-academia-research cooperation system to help medium-to-small
enterprises in this industry establish the thrust for the market penetration. Also, this study is to
provide a hub for the active environment in this industry for the exchange of information and
manpower. This study would also assist industry’s marketing activities by establishing the

relationship with test/certification organizations and mass production facilities.

X



[II. THE CONTENTS AND SCOPE OF THE STUDY

The contents and scope of this study is listed below:
- Establishment of the hub for the industrialization of demand-oriented high frequency
components
- Pursuit for the prospective CS components for commercialization
- Prototyping of 1~10GHz components through library improvement
- Establishment of pilot production technology
- Delivery of the timely prototyping of industry demand
- Establishment of the reliability technology through the cooperation with related

organizations

IV. RESULTS

The results of the second year of this study are listed below:

1. Development of high gain power amplifier(PA) at 2 GHz
- Domestic production of medium power amplifier which are all imported
- Two stage high gain design using InGaP HBT device

- ESD protection circuit design on output stage

2. Development of PHEMT gain-block MMIC
- Domestic production of gain-block which are all imported
- Wide-band design for various applications

- Cost competitive with smaller chip size and low cost package of SOT-89



- Reliability test from certification authority

3. Development of key technology of LTCC module
- Transition circuit design for the compensation of the impedence change caused by
wire bonding in 60 GHz frequency
- Low loss transition circuit design in the wire bondings of microstrip transmission line
and CBCPW transmission line

- Low transmission loss of below 0.5 dB resulted from 60 GHz wire bondings

V. EXPECTED RESULT & PROPOSITION

This study is to provide the basis for the cooperational environment in the CS components
industry through the establishment of the industry-academia-research hub, and, thereby,
contribute to the improvement of the competitiveness of CS components industry. The success
of this study will establish the design-fabrication-package-test-and-marketing productive cycles
within this industry, so that domestic companies can not only penetrate into already-present
market, but also even take the optimistic position in the emerging market. Eventually, CS
components demand will be self-supplied domestically and further result in the minimizing of

import expenses and the maximizing of export profits.
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Al 2 A i10]5 InGaP HBT ¥ F%7](PA) A4 2 54

1. InGaP/GaAs HBT &=} A%

MIC H A2 fl5te] mEF o2 InGaP S5 2kl WO AT o R GaAs %
AbEEE <3 2-2>9 HBT 729 4 91X o go]HE A&t o T ¢)o] o=
EAo #4d4 FHE a18ste]  MOCVD(Molecular Organic  Chemical Vapor
Deposition) “H|E AR&ste] TS s QB Ao AFS Fulshe]
AFESFSTE. InGaAs AIPHASS n-F Te =S alQla wlo]~

=9g S, ol9e) - uEZ, Ay

ol
)

<3 2-2> InGaP/GaAs HBT ol ¥4+

Layer Material Thickness (nm) Doping (cm'3)
Emitter cap n*-InGaAs 50 >2x10"
n’-InGaAs > GaAs 50 >2x10"
n-GaAs 150 4x10"
Emitter N-GaAs 50 5x 10"
N-In, sGaP 50 5x 10"
Base p'-GaAs 80 4x10"
Collector n-GaAs 850 1x10"
Subcollector  n*-GaAs 500 4x10"
Buffer GaAs 1000 undoped
Substrate GaAs 625(um) semi-insulated

* n-type dopant : Si or Te
** p-type dopant : C
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Dielectric_2
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<1¥  2-8>%  InGaP/GaAs HBT =33 MIC A= FAHEE=oltt.
AWFAel AFeE TEvfAT 5 F 16 Moly, T wlolE FAH 1 79
T 7E ARSE QAT dlHEolA HAse E8 adAor WESy] 935k
Metal_3(X¥+= Air-Bridge Metal) & Au =522 2um oo FAE Z== 3%},
olvlg, wolx~ H AHE A2 Z+Z Pt/Ti/Pt/Au, Pt/Ti/Pt/Au %
AuGe/Ni/Au & A3, N-& InGaAs 9T E S 2 p-&8 Gads HWlo]2F9
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Pt/Ti/Pt/Au A

L
=

- —
G E= AuGe/Ni/Au A9E 59
20sec It 2 @A EAEgozn e

Align Mark Litho. &
Etch

Emitter Metal Litho.,
Metal Deposition & Lift-
off

EmitterMesa Litho. &
Mesa Etch

Base MetalLitho., Metal
Deposition & Lift-off

Base Mesa Etch

Collector Metal Litho.,
Metal Deposition & Lift-
off

Collector Metal Alloying
(RTA)

Device Isolation Litho. &
Isolation Etch

15t SiN Deposition, 15t Via
Litho. & SiN Etch

NiCr TFR Litho., Metal
Deposition & Lift-off

1stMetalLitho., Metal
Deposition & Lift-off

CAP SiN Deposition

CAP Metal Litho., Metal
Deposition & Lift-off

21d SiN Deposition, 224
Via Litho. & SiN Etch

2nd MetalLitho., Metal
Deposition & Lift-off

Air-Bridge Post Via
Litho. & Base Metal

Depo.
|

Air-Bridge Litho. & Au
Plating

31 SiN Deposition, Pad
Litho. & Etch

Lapping, Back-side Via-
hole Litho. & Etch

<19 2-8> InGaP/GaAs HBT MMIC =2}

\4
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BT ZAbe 54728 /Hme be od Sgadud Az #4 Fol

qzg4el A5t ger AZgelrt Ak webd, AMES nA v

DAt EdUYAdS /et 1CP(Inductively Coupled Plasma) 714)2)7h
& ARgSITE. W7k E BCly B AREERRlem A ZEe of 9o
ol A W3teldct. el oz oueFo R AFEE InGaP

Fo M7 Hol §908 FANAHRE, o)t Gaks ol HUH 2zt 54L

AHFE7]0] ALgE+= HAHALA(Power Transistor)= oW EEo] 2um T+
3um ©]al Aol 20um HEiE 30um Q1 V|EAAE oY s Fo] FAS AT
HAHEALAE F42A3E WO R passivation H ZHzZEe] 7| E Ao A o m B A =+

=k

Holaxd=, AHed=s ol vlop rds A48 § = 2

Jp
ol\

o
e
A
[d
I i
}o
[l

4T g ge WA/ WEw 9dd 728 A

Ay

o}

%2

A SE7)d npoloj 23w, AFP3|= Fo] Fd MIC AZE fa &
Aol AMEE FEazE AYE, AsAE 9 Aol AHGAEE S50
Metal)® =< (CAP Metal) Afole]l FAZsH=(Silicon Nitride)o] X|8t==
A 5gk MIM(Metal Inductor Metal) ASHAIEE AF&-3FSIth. PECVD(Plasma Enhanced
Chemical Vapor Deposition) WH o= Z=ztsl 1422 3E9 T4 100 nm oY
S HE AT (un®) AHAEHFL 0.5(F olth. QJEHE 99 T AWy YAgHE

e-beam =& SHY Au =u FAHS ARSI dum ol FAE ZEH
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- H
i

[+8-mmay

‘."]P'_‘:

<% 2-9> AAE BolE AHFE] P AR

%6 54
32 L P1dB=33.5 dBm .’./I —H 48
Pgain=26.1 dB - N

3 - 42
T "
g 24 = 36
o -
g 20 u 0@
g . E-p-E-E-E-E-E-E-ply 3,
ncf 16 b —M-R-E-E—m—E— 2u'c

@©

§_ 12 180
g 8 12

ap|ZazPout] [—=—Gain]q6

1 1 i i

0 0
-8 -6 -4 -2 0 2 4 6 8 10
Input Power [dBm]

<19 2-10> A XY AEZEZ7] AHEA

il

AAAz e was] B FHHHe 33.5 dBnow AAXA S} L2 Az
Ao} oL 0.7 dBUAEUT. wa, Az AA Ao et wlo]o] ~
glog 4 Ade Afgel AAX wo

TbetE RS B 5 glEd olgld BAle U9 AAo] ALEe axte] mulg)
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A 34 A=

il

9] H 275 InGaP HBTE 7|24 AZE st AHAAZ o] do=g

oy

47 R ARG vhelo 282 S THs YR A ATE T

wy,
%)
rr
avl
—
o,
loe]
1
w
w
1

A 7AA P1dB = 33.5 dBm, Pgain = 26.8 dB o]l o} A &3 =3
dBm, Pgain=26.1dB & PldB= 2 ko]l oy} Pgaind oFF #HA4skQlth. shx|qk

oj5o] HEHYSY 25 dB o Folnw WH Wik 5AS UEhAIT

<} 2-3> aol5 WAEFH7|Y MdtE, AA Ay, 54 2o v
55 35 AwdA | aA @y | =4 a9
ol= P1dB > 33 dBm 33.5 dBm 33.5 dBm
L=
2 =3
A5 Pgain > 95 dB 26.8 dB 26.1 dB
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pHEMT Gain-Block MMIC 7} gt
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A 3 & o]FFA FTA7|E pHEMT
Gain-Block MMIC 7l

A1 A ol% EBA F47]4 PHEMT Gain-Block MMIC A A
B Ao AMEE pHEMTE AEA, Agols, 71244, 188, F35

Sl Hold EAS Hola 37] "ol FA S ZoklA fH A=

Az AmRE go ASHm U szjolth webx

o

W Fofo] AlxH
ol A= olg)d ETRI 53 4¢l 0.8um pHEMT & A4S o] &3te] AZE AxE
Table Based ModelZ2 R @&} o] 24 82 Gain-Bolck MMICE A A3} o1

AF A7} ANAE ol FORA A A A4 ne s,

A9 mEe A4 @ 4 Jud 254 AR o Aawsie A

237k vhg- Atka @ vk falE wEe 43
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o
X
1S
X
X2
X
i
2
N,
=
tOi

&t7] 9fefiA o|ty. Table Based 22L& dwbd oz dgtAlo] 229l MESFET
HEMT ol AF&-3tt}. 3k 3 A5 (Number of finger) 75 3= AAA7F A F31A
g o vwA Fets] vlo]o] X(bias), 3] UM (power level), T3}

55 g3t AHS 7HAA Ak <2¥ 3-1>2 Table Based 29 F59] =A%
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Olr
o
H

i
=4

%

e
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ki
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HEES AA o] Rde FFLE wo|7] fgo|t) upxu AlAl @A A=
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Jo]E Zo] 0.8um¢! ETRIpHEMT FF& A o=

e
o
o
>
ofo
i,
o8
_‘>i
e
X

o]Fo] Hom F AolE WAS Z+z} 120x2 um, 150x2 um, 100x2 um 2] 3FS

astginh ofd) <13 32>1 S48 A 543 mawy S4e
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<3%3-1> A A% Gain-Block MMIC E-A]

N E3 AA Az
AL T3 0.5 ~4 GHz 0.5 ~ 4 GHz
ol 5 >15dB >15dB
OIP3 >32 dBm >36 dBm
B <170 mA <170 mA
npo]oj 2 Single 5 V Single 5 V
25
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T T | -5
2 I RS S R ]
STTT: SR

-10 \\H‘\H\‘\\H‘H\\‘\\H‘\\H‘H\\ 4
S 7 SR S N S S SN S
0.5 1.0 15 20 25 3.0 35 40 o i ! 1 q 5 &

freq, GHz freq, G Hz

<1¥93-3> AAE Gain-Block MMIC®] AFHeHA| 4=

o
GB1B72MIR

<19 3-4> 4 A1¥ Gain-Block MMIC 2] o] o}
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A 2 A PHEMT Gain-Block MMIC #| 2+
1. SiNx B19-S- o] 83k T-3 AlolE A ¥ F5ax A2t

pHEMT &5 %2 F3b i 7bA] ALgst7] flsiA s Azggo] 55

b4 @il 1HE TS XA Fe T FHEE AdEHA & 2ol A
ofof gty ERA2H O ApFutaE

wER o g (4] 3-1)F Zo] YdERA KT A A A OlE AFHAE L (Cy)ot E
AYE 2 (g)E (A 3-2)9 (2] 3-3)3 8 EWRA 2B FXA XS (Lg, Zg, X)9F W=

1A

Al AT (5, va)e B FHAAE 5 Atk (2 3-2)%F (A 3-3)S (2 3-Dell tY
sto] 7teFs) el HETAHoR Ak fi = (2 3-4)9F 2ol FET 9 7324 &=

Ag To® 3

m

do] 7Hsatth 1YL f E (A 3-52 Fde] THestnw, AT

8 BAA7) QAHE 1) g,y S Fold C B Folok i, AUAEFIFE

SFAI717] Yl E AEd 53] 2) AlOlE A R AVE ofF st &
AT
(Al 3-1)
fr= £ m ~_Em
2;z(cgs+cg ) 27-C oy
I 2
. ez, Lg‘1+ Y y (Al 3:2)
)
& d 2L, Lo +2X
Z L
L5 e g
d
Vs Ly (A 3:3)
Em = y

27



v (& 3-4)

f ~ sat
T .
2 Lg
f - (& 3-5)
_ ]
S max 2 (R +R )

ol &7 S Bl SHAA = = ACIES 27 & Al

A A o] &3 T4 AlolE Fx=, Ax WS <ad 3553 F

e
@
Z
>

=
2
i

kWA <a¥ 3-5>9] (Fheh o] Azt = ASE AT F ACE Ao
2 Aoetr] 93 Paraduet 14 A7 RIE) 84S T8t 2laady &
ol o3 Aeoj| el ZolE SiNx Hhf Aol HALgTh o 7] A, gared] o)
A2 2 ztel o5l Aol sirle] Zol7t Ae]E Aol sl wH=dl, #iy
g o} A2 A ztel o] Fojg sjele] Holrt} ACE o ZetEar & e
22} SiNx WS SR 2] AL, <29 3-5>9] (Vhok o] 22 faasy] (T8
tetdl AlelE 4

—_—

=
=

L

O

-

ACIES)E FAT F SiNx #hE 274k & AlojE &

by
filo
ofN
Y

o]7} 0.5um H= 0.8um ¢! T-3 Alo]E pHEMT 7} A 2t o).

R e M P o e
DIRBEEES 00 i sl

ChSiNg Ao Ao AolLy I F A442E Gy

28



7% R,
wmaaam,wf% wﬁﬁﬁﬁﬁfﬁ/ 88888

. e |

(*h 2 2 PR 3 SiNx 4] 95 o] &ste] FAE T-8 Alo|E 4

<1 35> SiNx A WS o83 TF ACE FAHS I3 FABUE
<19 36>k B ATTAA FaAE pHEMT £79) Al 74e Y
Aoty WA 24 9 ZFEZNE Ada] A Epi lwel SE2A] BEFE

A5 Aolstal, e 4T 999 dUIHewE EEA7] AL, oF-& 2 stepper & align
key & FAA1717] 938t Mesa 2 7hS ¢ & A HEGGo] 2 Ho 9 =4

T AW F A4S FP5,

r o
of
12
o
N
Lo
o,
ui
mo
19
ol
1
>
c
Q
(¢}
zZ
>
A=)
ftlo
)

Zgt=vl 3}8k52H (PECVD; Plasma Enhanced Chemical Vapor Deposition)ol] <] 3l
SiNx & S&g $ Alo]E ol& A3 F= ACIE diadty] 345 9
gt AClE glamidy] S8l os] Aolwl Az sl 4] SiNk WS 7144
& o] &ate] A Zstal, SiNk BHeE Aol HAbE d'l ZHolrT) Alo]E HolE
Sasteal & w= 2 2 SiNk WEE SEFT ofu] SiNk AR A 7F e
Adadute]l A zte] o3 wEE = 7|do] EWALES Ao]E Zold fdstrE
getgk e A A AlolE s'o] At HALEojoF sbm, HEF HdAT

217213} S wEEE AClE ge vdte shsiAlE £4e] HA A 54
= W3 Al = e R olF Haststolof . oy g AT Azt Ao

A A7) =% under-cut ©] YEFUA] REE CF, @Y7t BE CFJ/0, 728 o]

[t

tio

a9

&3Fo] 27}sFgltE. ©] % TFR(Thin Film Resistor) 34 S $-83lal, Alo]E F4:9]
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FHY LS TEAA2ER RS 9% drady ¥ F, 2

_‘I—:Jr
A2 A 7S o] g3sto] Alztetar, 7|HE YAA AZEA HEd olu A7EE

T
st EWAAHIZF ARSI I Air-bridge W9 A S XSS Au-plating

AL T, FAREGE) FAY pad FHOR A AL dErh AW
FAL B3 2447 F, A FAANNE wafer FAE oF Soum = LFAL,

wafer S92 Ao Ti/Au S 23t
o|e} o] 1zt B FH7|E AXEH7] 913 SiNx assisted T-gate 34 7 H S
2ol PPow AlolE FW Ad 4ol flEF ste] AZE  AlGaAs/InGaAs

& <ad 3720 YTk <a# 377> LV

Y
[-40
w)
a
|
oX,
il

pHEMT 2] A3
A (FACIEE 150 um)S <% 3-7(4})> Transconductance 4 (FAIOJE #
150um)S, 183l <17 3-7(th>v AlolE-=d|Ql 54 S4EFACIE F 300
um)S YERATh 2xke] AAAQ (EE pinch-off AhHS 08 V AEoln, EdA
AYE 2 7ES Ves=0V o4 250 mS/mm ©] o R wlg- et on Aol E-=y
el A= Abole] IEAYS AFEEE luAum = Hos 74

2 0.8um ¥ 0.5um AlGaAs/InGaAs pHEMT ¢ ZA$ w9 & oz o]=
pHEMT ol 9] -x9] A3}l vt 4 Alo]E -3 wijx|ol] 7]<lgth. ETRI pHEMT
MMIC Library 9|4 A|&38t= AA= 5544 (pHEMT), 55424 (R, L, O) X g
stal 9o, & 9 9] Mask & A|ZFE T} NiCr A& 9} Ti/PYAu gate =52 52
= &7+e] wh==A7t ARgETh
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Mesa Etching for Align Key Formation and Isolation

|
Ohmic Metal / SiN Dep.

I
Gate Litho.

I
SiN Etching & SiN Dep.

Thin Film Resistor(NiCr) patterning & TFR metallization

Gate Metal Patterning

SiN Etching

Recess Etching

Gate Metallization

SiN deposition

VIA Opening

Au-plating &4

SiN deposition & PAD opening &4 & THFA

<719 3-6> AlGaAs/InGaAs pHEMT 34 o] 5%

80
70l Top Curve : Vg =08V
Vg step = -0.2V
60 |
50
K
4
g
> 3

X Axis Title

(7D I-V curve (Total gate width = 150um x 1)

31




350 70
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300F _o—Drain Current

250

200

150

100}

w
(Yw) Juauing ureaq
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N 1 L 0
-1.5 -1.0 -0.5 0.0 0.5

Gate Voltage (V)

Transconductance (mS/mm)
"QO
°

(1}) Transconductance & drain current curve (Vg = 3V, Gate width = 150um x 1)

0.2
~— 00F
<
£ 02
:E’ o4l ®  Reverse Breakdown Voltage = -19.1V
g os} ,‘.E
S
O 08F ,'
g aof T
S} T
8 1.4 r
2 s}
= P SN
3 20 15 10 5 0

Gate to Drain voltage (V)
(Y} Gate-drain Breakdown Curve

<I1¥ 3-7>AlGaAs/InGaAs pHEMT 2] DC 54 &

2 5 2 AR

& A ETRI AlGaAs/InGaAs pHEMT AAF @ FE7] Az  ALE5 =

rlo

FE5aAE AFNICHY AHAIE SN F414 MIME)E AHESth Nicr A g
Thermal Evaporatore  ©]-83F9] NiCr w5 S#ste  Azel=d, =%

HepAgor olfy= o A =" T NG 3 A AIdAS

vigro 2 Jdg] olgxa lom, E AfoME v A e zte AIdA=
o]-§sta Utk @Al ETRI Library:= NiCr A 3e] A3 5EAS 20 Qsq&2 A
#y)sta gk AAIEE 12 A=SES TiPYAuS AHRSHaL &A= PECVDE



ofN

2ty SiN o Ebeb

tilo
Rl

AREEtal 22 ASS EuE 58 ol&ste d¥F A0 MIM
(Metal-Insulator-Metal) %5 7}Zt}. o]2{d MIM (Metal/Insulator/Metal) -3 2]
SiNx  AAMAEE  AEsth= A7 ETRL AHAAE  2holmjef ol M=
Aol vl £AE 1000 AojstE obAl FAste] @9WA T AUARAE
0.6 fFum’?] ¢k FASES A zw]ar glom, @ x7F 10 % o= A=Al glof
AAC e oEes dEha A ek ERE oolyE 1000 A 7A€
Aoz AZd MIM AIAIE = 20 V ol Fw3] 2 E 548 YEdx

21©] pHEMT MMIC A| 2t ARg-o] 7} 3}t

=
(2

i

o

Al 3 A PHEMT Gain-Block MMIC =% % 37}

(a) Size:0.55x 0.45 mm’ (b) Size: 0.75 x 0.57 mm’

<19H3-8> A 2+%El Gain-Block MMIC 2% AFX1
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U <1#3-9>2 54 ¥ Gain-Block MMICS] AtgHA|S=o|t}, S Ao ALgH
e Agilent?t ME 32 E417] 851007 AHEEH 0™ GGBAF] pitch
150um*+2] Pico probeE ©]-83}4] SOLT (Sort-Open-Load-Thru) 2] o 2

Calibrationd}®] On-Wafer =4S A| 5} T},

2))

= a==
TN 10— Q= 5
o anan U
[22723%) @ad 1
Mmoo 5 TooT -0
TTT

A
5
L L L Y 1 2 3 4

00 05 10 15 20 25 30 35 40
SWEEPfreq, GHz

freq, GHz
<71% 3-9> =45 Gain-Block MMIC 2] AF&HA| 4

AlOlE Zo] 0.8 um ETRI pHEMT 4314 3§tE #4& o] &3t £AE
A stgen, FAY 1 54 QAN (Ex pinchoff HHeS 08
VvAZolH, EAAAYE A HEe Ves=0VolA 250 mS/mm ©]4, Alo|E-=g el
= Abole] FEHYS AFEEE luA/um=E AT F5 -19V HAESITh
olglgk A P o® F Jlo]E WA 120x2um, 150x2um, 100x4um ¢!
22242 A&} 31o] Table-Based 2@ a1 A7} iy Ho] HA skt S WA
Hlolo] 2~ 325 A7o] wdEte] Gain Block MMIC 253 Al &89l on 1 EAL
Uhe <33-2>9F 2ok Al#hd @5 o2 Gain-Block MMIC 5 94t 9159

Gain-Block & WA & o2 o s]o] it}
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<3%3-2>A4 2%l Gain Block MMIC E-A]

N H3E 343 =347
AHE F b 0.8 ~3.5 GHz 0.8 ~3.5 GHz 0.8 ~3.5 GHz
o5 > 17 dB 16~18 dB 16~21 dB
OIP3 >30 dBm >36 dBm >30 dBm
ZH] AF <120 mA <170 mA <120 mA
upojo] 2~ Single 5V Single 5V Single 5V
Size <1.0x1.0 mm’ 0.55x0.45mm*> | 0.75x 0.57 mm’
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A 4 % LTCC & 847]|& 7
Al 1 A Interconnection #olBH. &g &9

1. A &

LTCC(Low Temperature Co-fired Ceramics)™ Ul Algtd] 7]#E 7]uto =g
b= w71 W em AASiAE, JI9E, A%, ZFH §9 FeiAE 7]ae]
Fol A7 5 7] "ol Zue Arls dridew & & Z
k53] dejvE g oA vluz Edo] Z7] wiie] dejnEHut e o]
d 7em de dEa 9l

olxe] Aol A Ferro Akl A6S 7]3-E ©]&3to] 60GHz tholdEN=E
AAtetar S48 Ak dFEdo] 0.1dB/mn Ao e meolFelen o= LICC
7 2erE gt g e] 7)Aol o] &H 7l FEerhaL #AH AT, LICC & o] &

'S AFes A stololBH S o] &ste] iEeh d7|AS AAsHA H
=d 2YvEu gy 22 259 gidol = 2R etolofo YA St
gto] AEEAS 7T, ek olgd JAYRAE A9 MeE

Fstel 2 27 A, B AT 60GH e A& o
AMAE AT WP RS AU o F wpgoR AEd ANAIEL T
ek,

2. CBCPW A& ZAFo]e] 9folo] Hy

LICC & ol&3lo SoP BE& AAste 47 AZTY sesaAs gl &
Z317] Y+ olo] B Y 59 interconnection ©] BRIt FAAFA 100 n
m ] CBCPW AFEH2E EQtololm A4 ueo] derHu
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HBT: Heterojunction Bipolar Transistor

PA: Power Amplifier

P1dB : 1dB compression point

OIP3 : 3th Output Intersection Point

ICP: Inductively Coupled Plasma

PECVD: Plasma Enhanced Chemical Vapor Deposition
TFR: Thin Film Resistor

MIM: Metal-Insulator-Metal

PHEMT: pseudomorphic High Electron Mobility Transistor
LTCC: Low Temperature Co-fired Ceramics

CBCPW: Conductor Backed Coplanar Waveguide
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