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The simulation of intra-pixel sensitivity for HgCdTe infrared focal
plane array

ZHONG Li'?*, SU Xiao-Feng', HU Wei-Da', CHEN Fan-Sheng"*
(1. Key Laboratory of Intelligent Infrared Perception , Shanghai Institute of Technical Physics , Chinese Academy ; of
Sciences, Shanghai 200083, China;
2. Hangzhou Institute for Advanced Study, University of Chinese Academy of Sciences, Hangzhou 310024, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For the under-sampled imaging infrared search and tracking system which FA/d<2, the energy of point target
was concentrated on a single pixel. Due to the spatial non-uniformity of intra-pixel sensitivity (IPS) for focal plane ar-
ray, the calculation accuracy of energy and centroid for point target would be reduced. Light spot scanning test and nu-
merical simulation could effectively characterize and analyze the IPS, but the system and model were highly complex
and time-consuming, moreover, experimental tests couldn’t analyze the relationship between the spatial non-uniformity
of the IPS and the parameters of photo-detector. Aimed at the above problem, Monte Carlo methods were used to simu-
late the IPS of HgCdTe infrared focal plane array, and the influencing factors of its spatial non-uniformity were ana-
lyzed. The results showed that the spatial non-uniformity of IPS can be reduced by reducing the pixel pitch or increasing
the thickness of absorber. With the increase in wavelength, the spatial non-uniformity of IPS increased slightly. The re-
sults of simulation and analysis are of great significance for improving the measurement accuracy of high energy concen-
tration point target.

Key words: intra-pixel sensitivity, HgCdTe, infrared focal plane array, non-uniformity, Monte Carlo Method
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Fig. 1 Schematic diagram of HgCdTe infrared focal plane array
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Fig. 2 Basic flow of the simulation of the HgCdTe infrared focal plane array based on the Monte Carlo method
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Fig. 3 The simulated intra-pixel sensitivity of the HgCdTe infrared focal plane array
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