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Design and implementation of a Ku—band high gain eight—channel T/R module

XIE Yinzheng, ZHANG Libin, LI Kuangdai, JTANG Li
(Beijing Institute of Space System Engineering, Beijing 100076, China)

Abstract: A Ku-band high gain eight—channel Transmitter and Receiver(T/R) module is discussed
and fabricated with the advantages of highly integrated design of Low Temperature Co-fire Ceramic
(LTCC) technologies. The module improves the transmit and receive gains of the component effectively
by using bidirectional amplifier. By combining the silicon aluminum shell and the aluminum alloy heat
dissipation teeth, the heat conduction ability of the module under continous wave emission conditions is
improved greatly. A transmitting power level of 1 W, an emission gain greater than 45 dB, and a receiving
gain greater than 29 dB, a receiving circuit noise less than 3.5 dB of the eight—channel T/R module are
realized, with a size of 84 mm x 48 mm x 6 mm, and a low weight of 60 grams. The eight channels of the
module have good consistency and stable performance. The module has a good engineering applicability
value.
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Fig.1 Functional block diagram of Ku—-band 8—channel T/R Module
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Fig.4 Simulation model of two equal Wilkinson stripline power divider
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Fig.5 Simulation result of Wilkinson power divider

[ 5 4 HPIRER Wilkinson B3 2807 45

heat sink

liquid metal

silicon—-aluminum shell

Fig.6 Structure and heat dissipation design of T/R module
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Fig.7 Thermal analysis results of T/R module
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Fig.8 Photo of Ku—band T/R module
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Tablel Output power, undulation and noise figure of T/R module

channel output power/W undulation/dB noise figure/dB
1 1.17 0.71 342
2 1.10 0.72 334
3 1.06 0.65 345
4 1.11 0.52 343
5 1.18 0.68 3.38
6 1.12 0.78 3.40
7 1.16 0.57 3.36
8 1.15 0.75 3.44
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Fig.9 Receive gain measure results of Ku—band T/R module
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