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for Low Earth Orbit Satellite Communication

XU Zhong-lin', WU Lin-sheng', SHE Sheng-tuan®, WU Yu-ying’, MAO Jun-fa', YE Wen-yi’
(1. Key Laboratory of Design and Electromagnetic Compatibility of High-Speed Electronic Systems (Shanghai Jiao Tong University) , Minis-
try of Education, Shanghai 201100, China;
2. Guangzhou Runxin Information Technology Co., Lid., Guangzhou, Guangdong 510700, China;
3. Shanghai Institute of Aerospace Electronic Communication Equipment , Shanghai 201100, China)

Abstract: In this paper, a K-band four-channel integrated receiving front-end module is developed using the multi-
layer low temperature co-fired ceramics (LTCC) technology for the application of low earth orbit satellite communication.
The operating frequency is from 17.7 to 20.2 GHz. MMIC chips, including low noise amplifiers, 6 bit phase shifters, 5 bit at-
tenuators and series-parallel converters, and multilayer ceramic capacitors are mounted inside the cavity of the module
while passive components, such as a power combiner and low-pass filters, are embedded into the multilayer substrate. The
overall size of the module is 28%28%1.35 mm’. In measurements, the in-band channel gain is over 31.5 dB, the noise figure
is 1.7~1.9 dB, and the suppression against the transmitting band of 28~30 GHz is over 61.5 dBc. The control errors of phase
shift and attenuation amplitude are better than 4.7° and 1 dB, respectively. It is demonstrated that our design has the advan-
tages of high integration, high gain, high suppression and low noise.

Key words: low temperature co-fired ceramic(LTCC) technology ; integrated receiving front-end module; low earth
orbit(LEO) satellite communication
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