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Miniaturization and multilayer for 3-D T/R module

WAN Tao, WANG Yaozhao
(Xi’an Research Institute of Navigation Technology, Xi’an Shaanxi 710068, China)

Abstract: The characters of the miniaturization, light weight and available extension make the
three-dimensional Transmit Receive(T/R) module become one of the important development trends in the
T/R module technology field. In this paper, a Ku band T/R module with 3-D structure is studied. First the
vertical structure, the circuit layout and passive model are studied; then a miniaturized T/R module is
designed, which has excellent electrical performance(P..=24.5 dBm, G.=25 dB, NF<3.5 dB). The
module is miniaturized by adopting three methods, including designing a three-layer structure, the use of
high density Low Temperature Co-fired Ceramic(LTCC)and Ball Grid Array(BGA), and making a multi-
chip. The dimension of T/R module is 9.5 mmx9.5 mmx3.8 mm.
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Fig.1 Diagram of T/R module
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Fig.2 Diagram of multi-function chip
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Tablel Test results

f/GHz
11 12 13 14 15 16 17
transmission power/dBm 254 25.1 249 249 253 24.8 24.5
receive gain /dB 25.7 26.3 26.9 273 26.4 26.1 25.5
receive noise figure/dB 3.19 3.24 3.28 3.35 3.42 332 3.47
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