%45% %3M W T & AF Vol. 45 No.3
2022 ‘ﬁ:‘ 6 ﬂ Chinese Journal of Electron Devices June 2022

Ultra Wideband Cryogenic Receiver Down-Converter Moudule Design
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Abstract : Radio telescopes are the main equipment for astronomical observations, in which Cryogenic receiver of the
receiving system determines the performance of the radio telescope. As the core module of the receiving system, it
requires frequency conversion component with higher performance. A combined frequency conversion scheme is pro-
posed to convert wideband signals to narrowband signals to meet the needs of the system to receive signals of differ-
ent working bandwidths. This component takes 2 channels of 2 GHz ~ 14 CHz dual-polarized radio frequency
signals , achieves frequency shift through combined frequency conversion and output intermediate frequency signals
for subsequent data acquisition unit measurement. Each channel can take radio frequency with different bandwidth,
which is independent. The frequency conversion channel adopts a dual-channel design. Each RF input signal is con-
verted to an intermediate frequency signal with a switchable bandwidth , which is 70 MHz~1 000 MHz or 500 MHz ~
1 000 MHz. Through scheme selection, circuit optimization, and simulation calculation, the component is designed
and its performance meets the claim.
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