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Development of a High-Performance and High-Reliability Microwave
Amplifier for Satellite Application

GUI Yongfeng, DING Dezhi, JIN Laifu, CHEN Gaiqing, MA Jun, ZOU Yongqing
(The 38th Research Institute of China Electronics Technology Group Corporation, Hefei 230088, China)

Abstract: As the key electronic device of a new generation of long-life and high-reliable satellite payload sys-
tem, the design of a satellite-borne S-band microwave amplifier was presented. By resolving key techniques of
the high-reliability architecture design technique, the protecting circuit design technique of large dynamic input
overload protection, power supply and radio frequency channel safety, the microwave circuit design of anti-self-
excited oscillation and anti-cavity-effect, EMC and other stability design techniques, high-efficiency heat dissipa-
tion technique, the test results of gain fluctuation < 0. 081 dB, VSWR<C1. 27, and amplitude consistency
between channel<{=+0. 075 dB were obtained. The microwave amplifier can still work normally under 20 dB exci-
tation overload, 90~110 V voltage bias, and 3:1 VSWR. The power supply unit has input overcurrent protec-
tion, output overcurrent protection, output overvoltage protection, etc. The reliability degree at the end of 12
years is better than 0. 998. According to test results, the amplifier achieved high performance, long life and high
reliability. During original stage and flight model stage, no significant quality and technical problems were detec-
ted. The performance of the amplifier is normal and stable on orbit.
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