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Research on key technologies of 220 GHz integrated T/R module

YAO Chang-Fei"”", WENG Lyu-Tao', DONG Wen-Chao', CHEN Si-Yu', WANG Hao’,
WANG Wen-Wei’, LIU Qiang’, ZHU Ming’
(1. School of Electronic and Information Engineering, Nanjing University of Information Science and Technology ,
Nanjing 210044, China;
2. Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China;
3. Aerospace Long March Launch Vehicle Technology CO. , LTD, Beijing 100076, China)

Abstract: A transceiver module operating at the 220 GHz frequency band was developed, consisting of three parts: a lo-
cal oscillator chain, a transmitter chain, and a receiver chain, featuring high integration. A 218-226 GHz waveguide
bandpass filter was designed to suppress spurious signals in the chain. The filter adopts a dual-mode resonant cavity
structure to introduce a transmission zero on the left side of the passband, which suppresses the 214 GHz spurious signal
by 60 dBc. An improved E-plane magic-T structure was used to form a four-way power combining amplifier to meet the
requirement of transmit power. This module achieves a power combining efficiency of 72. 5% and the output power is
higher than 82 mW. The measured results show that in the 219. 5-221 GHz frequency range, the transmit power is 82-
95 mW, the noise figure of the receiver is less than 7. 1 dB, the receiver gain is 5. 1-6. 0 dB, and the volume of module
is 65x70%30 mm?.

Key words: dual-mode resonant cavity, improved E-plane magic-T, transmit power, transceiver module, power
combining
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Fig. 2 Structure and S-parameter: (a) structure of the seventh
order rectangular waveguide filter; (b) simulated S-parameter
of 105-107 GHz filter
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Structure of dual-mode resonant cavity rectangular
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Model and simulated diagram: (a) four-way power
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Measured result of 220 GHz integrated transceiver
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