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220 GHz sub-harmonic mixer integrated module

Hu Haifan', Ma Xuming?, Ma Zhe', Wang Zhibin'

(1. X Lab, the Second Institute of China Aerospace Science and Technology Corporation, Beijing 100854, China;
2. Electromagnetic Perception Division, Nuctech Company Limited, Beijing 100083, China)

Abstract: Based on the design of the 220 GHz sub-harmonic mixer, the vertical conversion structure of the IF
transmission waveguide was proposed, and the four-channel mixer integration module was realized, the transverse
size of the single channel of the mixer was shorten effectively. It provided a feasible scheme for the multi-channel
linear array integration of the terahertz receiver system. In order to further optimize the accuracy of the system
model, the three-dimensional semiconductor device modeling calculation was carried out for the Schottky-barrier
diode based on TCAD, and the high-frequency electromagnetic wave simulation of the mixer was carried out
according to the extracted key characteristic parameters. Through the test of the design scheme, the test results
show that when the local frequency is 110 GHz, and the power is 7 dBm, the conversion loss of the mixer is 8.6-
13 dB as the RF input is 200-240 GHz, and the conversion loss is 8.6-11.3 dB at 204-238 GHz. When the local
frequency is 108 GHz, the driving power only needs 3 dBm. In addition, the 220 GHz receiver system based on
the mixer module has a temperature sensitivity of 1.3 K as the integration time is 700 ps.
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Fig.1 (a) 3D-modal of GaAs SBD in HFSS software; (b) 3D-modal of
GaAs SBD in Silvaco TCAD and the net doping for the epitaxial

layer
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Fig.3 Circuit topology of the sub-harmonic mixer
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Fig.4 Whole simulation model of mixer circuit
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Fig.5 Single channel image of 220 GHz sub-harmonic mixer integrated

module
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i) SSB Con-Loss } 8.6~13 dB; 7E 204~238 GHz [
SSB Con-Loss & 8.6~11.3 dB, % i #1 #% IF 7£ 16~
20 GHz B 2 2R E Ak, 33X A2 TF 8 0% 48 5 AT s R
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Fig.7 Temperature sensitivity testing system of 220 GHz receiver
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Tab.2 Test results of 220 GHz terahertz receiver system
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