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Abstract: Low-noise amplifiers (LNAs) are key front-end components in millimeter-wave radiometers, radar
systems, and communication receivers. Their noise performance directly determines the sensitivity, detection
capability, and dynamic range of the overall receiving system. In millimeter-wave and sub-millimeter-wave

applications, reducing the equivalent input noise of the receiver is particularly important because the received
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signals are often extremely weak. Although cryogenic LNAs have been widely studied and applied in some
high-sensitivity systems, there is still a lack of experimental characterization and performance evaluation of
domestically developed millimeter-wave LNAs under low-temperature operating conditions.To address this issue,
this work establishes a cryogenic performance testing platform covering a temperature range from 30 K to 300 K.
Based on this platform, the low-temperature characteristics of a domestically manufactured room-temperature
millimeter-wave LNA are experimentally investigated. The gain and noise temperature of the LNA are measured
and analyzed at different physical temperatures, and the variation trends of the key performance parameters are
obtained. The experimental results show that the LNA exhibits significant performance improvement under
cryogenic conditions. When the operating temperature decreases from 300 K to 80 K, the gain increases by
approximately 3 dB, while the noise temperature decreases by about 170 K. These results indicate that cooling can
effectively improve the noise performance of the tested LNA and enhance its applicability in high-sensitivity
millimeter-wave receiving systems.Furthermore, considering the influence of the measurement chain, an error
cascade model and waveguide attenuation correction are introduced to improve the accuracy of the extracted noise
performance. By combining the measured data with the corrected analysis results, the optimal operating
temperature of the tested domestic millimeter-wave LNA is determined to be approximately 80 K. Below this
temperature, further cooling provides limited additional improvement while increasing system complexity and
cryogenic cost.This study provides experimental evidence and parameter references for the application of
domestically developed millimeter-wave LNAs in millimeter-wave and sub-millimeter-wave radiometer systems.
The results also offer useful guidance for the cryogenic design, performance evaluation, and system-level

optimization of future high-sensitivity receiver front ends.

Key words:Millimeter-wave, Low-noise amplifier (LNA), Cryogenic characterization, Noise temperature,
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Fig.5 (a) Block diagram of the LNA cryogenic noise test system (b) Front view of the LNA cryogenic noise test system setup (c)

Rear view of the LNA cryogenic noise test system setup
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