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Simulation on the saturation properties of room-temperature mid-
wave infrared HgCdTe detectors

LI Xiang-Yang'", SANG Mao-Sheng'’, XU Guo-Qing', QIAO Hui', CHU Kai-Hui',
YANG Xiao-yang', YANG Peng-Ling’, WANG Da-Hui’
(1. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;
2. Institute of Northwest Nuclear Technology, Xi’an 710024, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The photovoltaic mid-wave infrared HgCdTe detector, which is operated at room temperature, is simulated
to explore laser irradiation saturation characteristics. The results reveal that the heating effect on the HgCdTe material
and the lowering of the zero-bias impedance due to irradiation, are significant factors affecting the quantum efficiency of
the detector. The model of HgCdTe pn junction is established, and a one-dimensional numerical simulation method is
adopted to compute the quantum efficiency and zero-bias impedance of device. The device is irradiated under steady-
state. Moreover, the temperature field distribution is coupled in the simulation, the thickness of substrate affects the
temperature of the detector, which significantly affects the saturation threshold of the device. Furthermore, the calcula-
tions show that the zero-bias impedance of device decreases when the light intensity is raised. The result is compared to
the measured performance of device. Finally, the computational analysis serves as a foundation for the development of
mid-wave IR HgCdTe detectors with high saturation irradiance threshold.

Key words: laser irradiation, temperature field, saturation properties, numerical simulation
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Simulation results of R4 with variable temperature
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