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High temperature performance of long-wave p-on-n HgCdTe
infrared focal plane detector

XIONG Bo-Jun', ZOU Lei’, YANG Chao-Wei', QIN Qiang', KONG Jin-Cheng', LI Li-Hua'
(1. Kunming Institute of Physics, Kunming 650223, China;
2. Chinese People’s Liberation Army 63963, Beijing 100071, China)

Abstract: The HgCdTe is a narrow band gap semiconductor. As the operating temperature increases, the intrinsic carri-
er concentration of the material will increase, the detector cut-off wavelength will become shorter, and the dark current
will increase, which will cause the performance of the detector to decrease. HgCdTe infrared detectors usually work
near 77 K temperature and obtain good detection performance, but low temperature operation will increase the prepara-
tion cost, power consumption, volume and weight of the detector. In order to solve these problems, under the premise
of ensuring the normal working performance of the detector, increasing the operating temperature of the detector is an
important research direction of the HgCdTe infrared detector. The p-on-n structure HgCdTe infrared focal plane detec-
tors has the characteristics of low dark current and long minority carrier life, which is conducive to obtaining better de-
tector performance under high operating temperature conditions. The performance of the p-on-n long-wave focal plane
detectors is tested and analyzed at different operating temperatures. At 110 K, the noise equivalent temperature differ-
ence (NETD) of the p-on-n long-wave HgCdTe infrared focal plane detectors is 25.3 mK, and the operability is
99. 48%, have better working performance under high temperature conditions.

Key words: high operating temperature detector, HgCdTe, p-on-n, dark current, noise equivalent temperature
difference (NETD)
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Fig. 1 Schematic diagram of p-on-n detector structure
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Fig. 2 Variation of voltage response signal and noise signal

with operating temperature
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Fig. 3 The relationship between the output response voltage

and the operating temperature
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