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A Newly-developed W-band Solid-state GaN Power
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LIANG Qinjin,SHI Xiaoyan,PAN Wenwu, HUANG Jijin
(Science and Technology on High Power Microwave Laboratory, Institute of
Applied Electronics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract ; This paper introduces a newly—developed W —band solid—state GaN power amplifier millimeter
wave( MMW) source, gives its system composition and operational principle, and provides the basic per-
formance and experimental results of primary components including W —band solid —state Gunn driving
source , W—band guide—microstrip line transposition and main amplifier chip. The MMW source operates at
94 GHz,its continuous wave power output is larger than 300 mW , linear gain is 10 dB, power—added effi-
ciency(PAE) is greater than 16% . During the development of W —band solid —state MMW source, the
choice of its monolithic microwave integrated circuit( MMIC) power amplifier of semiconductor material has
undergone GaN,GaAs and InP,which clearly demonstrates that the output power, gain, efficiency and high
temperature performance of W—band GaN MMIC power amplifier is superior to that of other solid —state
MMIC power amplifiers. The high power technology of W—band solid—state GaN MMIC is likely to result in
new revolutionized technology and application in the MMW field.
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Fig. 1 The system principle diagram of 94 GHz

solid—state millimeter wave source
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Gunn driving source
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Fig. 3 Block diagram and product photo of W—band solid—state Gunn driving source
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Fig. 4 Planar architecture of input and output

waveguide—microstrip line on the W—band

solid—state power amplifier
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Fig. 5 Module architecture and EI simulation result
of input and output waveguide—microstrip line on
the W-band solid—-state power amplifier

TRET RO T Al 3ot V% 45 A8 4 R R A e A
FREHRA BN, AR N B e &R S
WL, Tl Seddi A U S IR ET AT — MRS 7
] 2 A% B 37 1 e AN AR PR 00l B L Ui
R B 5 JF B | Yoy 2k by TEM B % 5 A G At
77 A PR R I LR R S R A U A8, TR ST
535 It AR a2 B) 2 o FH DY 3 22— K B AR
s ASCI BT UC Be, it e B R
T e AR, PR RST SR W OB B WR -
10 ARHEFETE % 5 (2. 54 mmx1.27 mm) , fCHF A 5
BE R Ve FHARXS A HL % 2. 2 79 Rogers 5880 18}, J&
FE40.127 mm,

2.3 Wi EMKASR

& 6 TR A3 mm R AR S0 g5 B
SEIRCR AR O 7 5 AME R SE R 2.3 mmx 1. 8
mm,i%ﬁﬁlk%ﬁ%%ﬁﬂ‘ﬂa 35 mm x20 mm x20
mm, &6 HEB KRR TR0 12 pmif |
HEMT SRR AR & 0. 05 mm 4 ik kL, A
AR ARSI LA N d /NS L RE %

- 876 -

PERIR I

(b) SEMRES

Ko W BG4
PERY) ONT
Fig. 6 Chip architecture and product photo of the
W-band main power amplifier

W B ROt i BB HOR SR 1 s,
F1 ERABEHEERASHY

Tab. 1 The primary technical parameters of main amplifier chip
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