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Design of a Spaceborne 220 GHz Subharmonic Mixer
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Abstract: To meet the application of the spaceborne radiometer system, a 220 GHz subharmonic
mixer is proposed in this paper. Based on the 3D electromagnetic model of GaAs planar Schottky di-
odes, the mixer circuits and structure are optimized as a whole by adopting RF circuits simulation soft-
ware (ADS) and electromagnetic field simulation software (HFSS). The design and fabrication of
210-240 GHz subharmonic mixer were achieved by inverting antiparallel diodes pair on a 50 pum thick
quartz substrate, as well as bonding the substrate to the silicon aluminum waveguide cavity using nano-
silver adhesive. The simulated minimum conversion loss of the single side band (SSB) is 7.33 dB,
and the measured conversion loss is better than 9.6 dB. Its performance under various environmental
test conditions, as stipulated by a certain satellite, is verified, and the results demonstrate good consis-
tency of the mixer.
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Fig.2 Schematic diagram of the sub-harmonic mixer
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Fig.3 Simulation model of the sub-harmonic mixer
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