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Design and Implementation of a Light and Small S-Band Satellite Relay Transceiver

RAO Hao'?, LIANG Xian—feng', ZHANG Jin—zhou®, AN Jun—she'
1. National Space Science Center, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100190, China;
3. Huawei Technologies Co., Lid, Beijing 100085, China

Abstract: A S—band satellite—relay transceiver of light and miniaturization mode is designed and implemented to
meet the requirements of real-time reliable and high—speed communication between unmanned buoys on the sea
and shore—based station. The receiving of remote control instruction (2 kbps) and the real—time return of buoy
load data (2 Mbps) are realized by using highly integrated zero—IF receiving unit and high efficiency GaN power
amplifier transmitting unit with a power of 25 W. The high reliability of marine satellite communication is
ensured by improving the isolation between transmitter and receiver and calculating the received SNR  (signal to
noise ratio) in a real—time manner. Through the integrated design of hardware such as RF front—end and signal
processing unit, the miniaturization (the size is about 192 mm x 134 mm X 92 mm, the mass is less than 2.0 kg)
and low power consumption (less than 80 W) of the transceiver are realized. The sea trials under four—stage sea
conditions show that the S —band relay transceiver can meet the real —time, high —speed bidirectional
communication requirements of the offshore buoy under complex sea conditions, and the BER (bit error rate) of
large loop data communication (P,) is less than 107

Key words: buoys; S-band link; satellite—relay transceiver; zero—IF
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