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Cooled Infrared Detector for VOCs Gas Detection

DUAN Yu, MAO Jianhong, XIONG Xiong, HU Mingdeng
(Zhejiang Juexin Microelectronics Co. Ltd., Lishui 323000, China)

Abstract: With the development of infrared technology, cooled infrared detectors are playing an increasingly
important role in gas detection. This paper introduces research on infrared gas detectors, domestically and
abroad, and expounds on the recent research progress of Zhejiang Juexin Microelectronics Co., Ltd. on VOC
gas detectors. The detectors were manufactured using a narrow bandpass filter design, stray radiation
suppression, and detector assembly process technology. Moreover, a systematic performance evaluation and

analysis of the detector were performed, and the actual imaging was displayed.
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Fig.5 Characteristic absorptive spectra of CHa(a) and C2He(b)!'4]
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Table 1 Test data of relative spectral response of cooled infrared gas detector
Relative Relative Relative Relative Relative
Wave- Wave- Wave- Wave Wave-
spectral spectral spectral spectral spectral
length/pum length/pum length/um length/um length/um

response response response response response
3.00 0.000 3.15 0.897 3.30 0.987 3.45 0.975 3.60 0.021
3.05 0.016 3.20 0.988 3.35 0.959 3.50 0.699 / /
3.10 0.217 3.25 0.981 3.40 1.000 3.55 0.083 / /
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Fig.9 Process flow diagram of cooled infrared gas detector assembly
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Table 2 Comparison of different cooled infrared gas detectors

Specification FLIR Opgal IRnova Juexin
GFx320(0GI) EyeCGas2.0(0OGI) Freja330(Detector) JQO4(Detector)
Detector type InSb InSb T2SL MCT
IR resolution 320%240 320%x240 320%256 320%x256
Detector pitch/um 30 / 30 30
NETD/mK <10 <10 <10 <10
Spectral range/um 32t03.4 3to4.4 32t03.4 32t03.4
F-number 1.5 1.1 2 1.2
Voltage/V 12 12 12 12
Size/mm 305%169%161 230x130x110 142x71x57 118%72.3x51
Weight / 2.6kg 550¢g <350g

K3V AR BEE M 6 24

Table 3 Environmental adaptability test parameters of infrared gas detectors

Environmental
Number . Test conditions
adaptability
1 Operating temperature —40°C~+70C
2 Storage temperature -55'C~+70°C
a) Max temperature: +70°C, Min temperature: —55°C;
3 Thermal shocks b) Holding time: 1h;
¢) Conversion time: <5 min; d) Cycles: 5 times
10~80 Hz, 0.02 g?/Hz
80~350Hz, 0.04 g?/Hz
4 Vibrations
350~500 Hz, 0.04 g2/Hz~0.02 g?/Hz
15 min per axis
1/2 sine 40 g 18 ms, 3 shokcs per axis per direction
5 Mechanical shocks

1/2 sine 50 g 11 ms, 3 shokcs per axis per direction
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