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Photoelectric characteristics of compositionally graded HgCdTe
detector

XU Guo-Qing’, WANG Reng, CHEN Xin-Tian, CHU Kai-Hui, TANG Yi-Dan, JIA Jia,
WANG Ni-Li, YANG Xiao-Yang, ZHANG Yan, LI Xiang-Yang
(Shanghai Institute of Technical Physics, Chinese Academy of Scienses, Shanghai 200083, China)

Abstract: The junctions are prepared at the high composition end of nonlinear composition region and linear composi-
tion region respectively, and the photoelectric performance of HgCdTe detector with composition gradient was studied.

By calculating the built-in electric field of composition gradient in two samples with different temperatures, the results
show that the built-in electric field generated by the linear composition distribution is 100 ~ 200 V/cm, while the built-
in electric field generated by the nonlinear composition distribution makes the electric field on surface of the sample as
high as 2 000 V/cm. The analysis indicates that the influence of the built-in electric field generated by the composition
gradient on the movement of the minority carrier is the main reason for the difference in the photoelectric properties of
the two samples. By analyzing the three different trends of responsivity of the sample with different temperatures, it is
proposed that using the built-in electric field generated by the composition gradient which is controlled by temperature
can reduce the space charge effect and provides a new thought for improving the saturation threshold of the HgCdTe de-
tector under large injection.

Key words: component gradient, built-in electric field, HgCdTe epitaxial material, normalized response spectrum,

responsivity
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