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Developments of 10 um pixel pitch 1024 x 1024 MW infrared detectors

ZHOU Li-qing,NING Ti,ZHANG Min,CHEN Yan-guan, XIE Heng,FU Zhi-kai
(The 11th Research Institute of CETC,Beijing 100015, China)

Abstract: Small pixel infrared detector has become an important direction of infrared detector technology develop-
ment. The reduction of pixel size can improve the detection and recognition distance of infrared imaging system, re-
duce the cost of infrared detector,and reduce the size ,weight and power consumption of the system. In this paper,the
development progress of small pixel infrared detectors at home and abroad is introduced , focusing on 10 pm pixel pitch
1024 x 1024 infrared focal plane detector developed by the 11th Research Institute of CETC. The 10 pm pitch FPA is

n-on-p planar structure with a 5 pm cutoff wavelength, effective pixel rate of 99 % and quantum efficiency of 60 % .
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Fig. 1 History of the development of infrared detectors and systems
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Format 1280 x 720
Pixel pitch 10 um x 10 um
Detector spectral response 3.4 pum-4.9 um
FPA operating temperature 110K typical
ROIC architecture Digital outputs; direct injection input

circuit
Charge handling capacity 0.7Me ,22Me ,44 Me™
Frame rate Up to 100 Hz full frame rate
Mean NETD 20 mK (293K, 50% well-fill, 100 Hz)
Array operability 99.8%
Non-uniformity <2.5% RMS (o/mean, 293 K uncorrected

performance)
FOV 2; 14
Cool-down time 5 min
Cooler dimensions (mm) 230.5 x L 82 Detector module in its Thales cryogenic RM2 configuration
IDCA height (optical axis, mm) H < 123.5
Weight <0.45 kg
Operating temperature —40°C /+71°C
Will depend on mission profile 10000 h
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Fig. 7 Image of 1280 x720 HDVIP FPA with 5 um pixel pitch
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Fig. 8 Development trend of pixel size in 11th research institute of CETC
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Fig. 10 Layout of chip for ion implantation experiment
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Tab.2 The test result of small pixel size IRFPA
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Fig. 13 The image of 15 pm and 10 pwm pixel MW HgCdTe IRFPA
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