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Figure 1 Block diagram of the phased array cryogenic receiver
system.
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Figure 2 Simulation model of the Vivaldi antenna and the Rocket
antenna.
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Figure 3 Planar vacuum window cryogenic dewar.
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Figure 4 The link schematic diagram of the RF transmission subsystem.
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Figure 5 The link schematic diagram of the front-end LNA module.
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Figure 6 Block diagram of the digital signal processing subsystem.
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Figure 7 Block diagram of the signal acquisition unit.
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Figure 8 Principle block diagram of the signal acquisition board.
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Table 2 Noise temperature of each device

A MERRH(dB)  MEEREK)  BEAEEREK)
HTH 0.03 300 2.08
ki 51 0.5 60 737
LNA 1.3 20 6.78
S B 5 300 0.73
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Research progress on design of high-performance phased array
cryogenic receiver

NIU Shengpu'?, WU Yang'? & DENG Xinping'*"

! The 54th Research Institute of CETC, Shijiazhuang 050081, China
% Hebei Key Laboratory of Radio Astronomy Technology, Shijiazhuang 050081, China
*Corresponding author (email: xinping.deng@foxmail.com)

This article is based on the National Key Research and Development Program. It provides a comprehensive overview of
the current status of phased array feed (PAF) research both domestically and internationally, highlighting the significance
of phased array cryogenic receivers. The research team aims to design a cryogenic receiver for the QiTai 110-meter Radio
Telescope (QTT). The proposed system is divided into three subsystems: the cryogenic phased array feed subsystem, the
RF transmission subsystem, and the digital signal processing subsystem. This paper details the preliminary design and
progress of each subsystem. The theoretical analysis demonstrates that the designed receiver meets the target
specifications, including an operating frequency of 0.7-1.8 GHz, an aperture efficiency >65% (QTT), an instantaneous
bandwidth of 500 MHz, dual linear polarization, and a system noise temperature <20 K.

phased array feed, QTT, cryogenic, RF transmission, digital signal processing
PACS: 95.55.Jz, 84.40.-x, 85.25.-j, 84.30.Ux, 07.57.-c, 84.40.Ba

doi: 10.1360/SSPMA-2025-0043

269510-8


https://doi.org/10.1360/SSPMA-2025-0043

	高性能相控阵制冷接收机研究进展
	1引言
	2系统组成
	3制冷相控阵馈源分系统
	4射频传输分系统
	5数字信号处理分系统 
	5.1信号采集单元
	5.2信号处理单元

	6性能分析
	6.1动态范围
	6.2工作频率、口径效率和极化方式
	6.3瞬时带宽
	6.4接收机系统噪声温度

	7结论

	Research progress on design of high-performance phased array cryogenic receiver

