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n*-In,Ga;- ,As x=0.6 50nm >1X10¥em™2  Si
n*-In,Ga;-,As x=0.6~0 50nm >1X10¥em™ 2 Si
n* -GaAs 250nm 5X10%cm~*® Si
n -In,Ga;- P x=0.5 50nm 3x107cm™® Si
GaAs 4nm undoped
p**-GaAs 80nm >4X10%cm™® Be
GaAs 3nm undoped
n~ -GaAs 1000 nm 1X10%cm~? Si
n' -GaAs 500 nm 5X10%¥cm 3 Si
SI GaAs
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Fig.1 Material structure of InGaP/GaAs HBT
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Fig.2 Photo of the MMIC PA die
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Fig.6 Gain, P,, ,PAE versus P;, after optimizing

HL B 1 P S T K 29. 4dBm, X 1 T % 3
%5 7. 2dB, M W PAE b 42% ; f fi T % Pl
30dBm ZE A7, BE B #5 14 Ab F IR M AR At DL BT
SERE IR T M BT A B R R I R S DT C R A AR Y
2 VT PE RN f5 A B B o R DC S B A L & R G
PldBﬁtﬂyJ%{iﬁn 1. 8dBm.

5 #it

KILFET/MES S SHEAMEB BT T A
Ty AT A B B GR X B )RR
8% R B 7 InGaP/GaAs HBT #1 k)l 1
KR P RFBE R T 4L 1Y InGaP/GaAs HBT T
AT R O B N B K HRGE 9 3L T InGaP/GaAs
HBT % X Bt MMIC I 3 0K #5 . AL 5 1 B Ui 4
PRI R R I E R R4 . L I B 7E AB 28,
JIME B HER AE 8. 0~8. 5GHz 47 2R 1 Bl P » 28 1k 448 35
i 8~9dB., ¥ A BE B L /NTF 2, B s 3R B LT 3,
5 9 500MHz . 3 335 8 A0 USCEE A i B o L 26 1k 34 25 mT
ik 9~10dB. 7£ 8. 5GHz #47 T MK , P Hiy 1 T
ok 27. 6dBm. il i Ak L B G s 9 2R B B DT
@E,ﬁﬂ%j{ PldBi@&ﬂJ%ﬁﬁ 29. 4dBma7FE}L‘7 PAE
g 42% A A 2Rk 30dBm A5 Ay, R 3T E R
InGaP/GaAs HBT # A 1) X I Bf MMIC Kk I 2% it
AR R RN & B85 T AL

gt i E R B L MRS S E R BORE S
JIT F) 57 8 2 MR 22 VR 18 1 A2 HBT SR IE BB AE
FIHELS 125 T 19 R Ty 3 s JBOAH P 1E 7 ) B 2R 1A
28 FVES T T — AL 4R A 9 T B s SR
Y1 S B Bl FEL 2 ) A 2 3K b g 1)

%k

[ 1] United Monolithic Semiconductors (UMS). X-band GalnP
HBT 10W high power amplifier including on-chip bias con-
trol circuit. Microwave Symposium Digest, [IEEE MTT-S In-
ternational,2003,2:855

[ 2] Bayraktaroglu B, Khatibzadeh M A, Hudgens R D. Mono-
lithic X-band heterojunction bipolar transistor power ampli-
fiers. IEEE GaAs IC Symposium,1989.:271

[3] Blank H,Riepe K J,Doser W,et al. Industrial GalnP/GaAs
power HBT MMIC process. Proceedings of the Gallium Ar-
senide Applications Symposium, Paris,2000:113

[4] Shen Huajun, Chen Yanhu, Yan Beiping, et al. C-band
3.5W/mm InGaP/GaAs HBT power transistors with =>40%
power-added efficiency. Chinese Journal of Semiconductors,
2006,27(8) : 64 (in Chinese) [ H1 H%, BRAE # . 4L F-. 4. C
B 3. 5W/mm, PAE>40% fYJ InGaP/GaAs HBT 3 4% .
2 SR 22 47,2006,27 (8) .64 ]

[ 5] Shen Huajun,Chen Yanhu, Yan Beiping,et al. Passive com-
ponent models for GaAs MMICs. Chinese Journal of Semi-
conductors,2006,27(10) :1872(in Chinese) [ Hi FE 7=, [ LE ] ,
JEAE, 4. GaAs MMIC JIJE I T 7 (68 20 . 2 3 (2 4R
2006,27(10) :1872]

[ 6] Teeter D,Platzker A,Bourque R. A compact network for e-
liminating parametric oscillations in high power MMIC am-
plifiers. IEEE Microwave Theory and Techniques Symposi-
um Digest,1999



762 R I R %28 %

[ 771 Jarvinen E.Kalajo S.Matilainen M. Bias circuits for GaAs [ 8] Cripps S C. RF power amplifiers for wireless communica-
HBT power amplifiers microwave symposium digest. IEEE tions. Artech House,1999
MTT-S International,2001,1:507

X Band MMIC Power Amplifier Based on InGaP/GaAs HBT

Chen Yanhu', Shen Huajun, Wang Xiantai, Ge Ji, Li Bin, Liu Xinyu, and Wu Dexin

(Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: An X band InGaP/GaAs HBT single stage MMIC power amplifier is reported. The self-aligning InGaP/GaAs HBT
process was used to fabricate the circuit. The PA circuit is biased at the class AB state. The small signal S parameter test
shows that at 8~8. 5GHz, the linear power gain is 8~9dB, VSWR;,<<2,and VSWR,,,<(3. After optimizing the collector bi-
as,the linear gain is improved to 9~10dB. Under an 8. 5GHz CW signal power test with optimized loading conditions, the
Pg of the circuit is 29. 4dBm.relevant power gain is 7. 2dB.and relevant PAE is 42% . The Py, of the circuit is 30dBm.
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