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Design of a W-band power amplifier/combiner
based on spatial power-combining technique

HUANG Zhao-Yu'*, XU Jun', RAN Dong', QI Yun-Fei’
(1. School of Physics, University of Electronic Science and Technology of China, Chengdu 610054, China;
2. Hebei Semiconductor Research Institute, Shijiazhuang 050051, China)

Abstract; In this paper, basing on the radial-line waveguide combining technology, the W-band power
amplifier is designed. The design of amplifier uses 4-way GaN MMIC combination. The output power
is 3.7 W at 90 GHz and the combining efficiency is 94.3% . This structure has a good engineering ap-
plication value.

Key words: W-band, radial-line waveguide, power combiner/divider, power amplifier, GaN monolith-

ic millimeter-wave integrated circuit (MMIC) , solid-state circuit.
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Fig.1 Model of the radial-line waveguide divider/combiner
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Fig.2 The specific structure of divider/combiner
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Fig.3 Fabricated radial-line waveguide divider/combiner
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Fig.4 The insertion and return losses of divider/combiner
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Table 1 The measured results of GaN MMIC

WR/GHz A ATIR/dBm fiih &R/ dBm it AL i/ A
88 20 30.54 0.39
89 20 31.19 0.43
90 20 31.27 0.43
91 20 31.05 0.44
92 20 30.87 0.45
93 20 30.42 0.44
94 20 29.74 0.44

GaN MMIC 5 5 (1) 2 e 75 2208 i 2 %€ T
HI T2 25 R R A A 2 2431 50 Q) DL, ﬁu
HES e AR 5SRO R &2 %8G,
MMIC P q 55 B e i 2 AR 2 A 1, SRS T
AR b 3R T MMIC B R B s £
PRI P K 7R 502 Sk, T MMIC B 5 7 T AR
SR NP AR 2, vl RE 2 S BUR A i ik
24, PR RS RC L EEN R 6 TR . BERECAF I AN T
ﬁ%ﬁcﬂwnl K7 B

Ty HCEE AN T BT PCB-HL % Sk 446 L 2 1l

K6 GaN MMIC %% [ic &
Fig.6 GaN MMIC assembly drawing
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Fig.7 Single power amplifier module
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Table 2 The output power of single module
88 GHz 89 GHz 90 GHz 91 GHz 92 GHz 93 GHz 94 GHz
1 29.63 29.67 29.81 28.94 28.62 28.57 28.39
2 29.65 29.61 30.22 29.09 28.66 28.50 28.36
3 29.51 29.72 29.85 29.13 28.84 28.51 28.13
4 29.48 29.90 29.85 29.18 28.77 28.64 28.29
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Fig.8 W band combining power amplifier
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Table 3 The measured output power and power combining
efficiency

88 GHz 89 GHz 90 GHz 91 GHz 92 GHz 93 GHz 94 GHz

i
35.23 35.44 35.70 34.78 34.42 34.22 33.87
pojE S

A
%g 92.1% 93.2% 94.3% 92.8% 92.8% 92.1% 90.3%
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Fig.9 The test platform of the power amplifier
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