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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 65x70x30 mm®.

Key words: dual-mode resonant cavity, improved E-plane magic-T, transmit power, transceiver module
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Table 2 M*N spectral line distribution of the mixer
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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

XFF105~107 GHz S0 B, it 1 7 B ;B I =
PEBERR N T N T AR A s in T IR Y
{5l £y, a5 an & 2 (a) T o 4ol HFSS 505 &
PAIRJE B EE A 2(b) FiR , % FE 2 S2 bR i T i 22
A ) 4 S O SR Ml R AE A AR A DR ARy B iR
THE R 8 A HEAT T IR RS T — R
WA B ORI AL, 7R 540K 105~107 GHz il 45 N
ABFE/N T 0.05 dB, [0 JE FiFE K T 16 dB, X
13. 4 GHz AHRAE 5 it A 45 J5 7= A2 119 93. 8 GHz
BB R T 80 dBe HIFIHI, X 120. 6 GHz JLIK



4 AN/ RS9 S g o

XX &

WAL R T 45 dBe (M

XFF219. 5~221 GHz A B, HoF 445 5 238
RT3 8 T S BB R Tk LA R
IR I TR BIFEAT , AR SCHEF TE,, /TE, , (& 5
BT T R R J A% I 8 i 2™, Hegh i
3 iR .

a_|

K3 SO IR I AR i S DB B AR 4l AL
Fig. 3

waveguide filter

Structure of dual-mode resonant cavity rectangular
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Fig. 4 Schematic diagram of distribution: (a) electric field
distribution of TE,, mode; (b) electric field distribution of
TE,,, mode; (c) schematic diagram of magnetic field distribu-
tion and zero point generation for TE,, mode within TE, /
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way power combining network
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Table 3 Comparison of the transmitting power of the
transceiver module in this paper with other

transceiver modules

SCHR TAEMUR/GHz RS IIRmW R /mm®
[20] 93~95 93 60x40%8
[21] 147~163 4 -

[22] 200~240 21x21%33
[23] 220~260 4 54x36x23
[24] 210~270 3 -

A 219. 5~221 82 65x70x30
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