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Overview of the Development of Infrared Detectors for
Fengyun Meteorological Satellites
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Abstract: This paper reviews and summarizes the development history and technical characteristics of the in-
frared detectors for the Fengyun meteorological satellites, and looks forward to the development trend of infra-
red detectors. Since the successful launch of the Fengyun-1 satellite, China's Fengyun satellite series has be-
come an important part of the global meteorological observation system. As one of the core components of me-
teorological satellite payloads, the performance improvement of infrared detectors directly affects the accuracy
and timeliness of meteorological forecasts. This paper first introduces the basic principles and key technologies
of infrared detectors, then sorts out the evolution process of Fengyun meteorological satellites’ infrared detec-
tors from the early stage to the latest version, including technological innovation, performance improvements,
and scale expansion. At the same time, this paper also analyzes the current technical challenges and future de-

velopment directions of infrared detectors, and discusses relevant technical pathways.
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Fig. 1 The in-orbit deployment of China’s meteorological satellites (2024
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Fig. 2 Photographs of the FY-1C three-channel HgCdTe infrared detector and short-wave infrared detector
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Table 1 Performance data of the Fengyun-2 infrared detector labelled as 2010/11 at 93 K temperature

PeBr/um  BBHE/Q Wi/ mA BB AR/ (VW) W BRI R/ (cm «Hz? W)

@510 287. 4 1 8. 6X10" 3.3X%10"
) ) 290. 2 1 8. 610" 3. 0X 10"
637 6 48.2 2 2. 4% 10 9.9X10"
’ ’ 49.0 2 2.2X%10* 8. 7X10"
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Fig. 4 Response spectra of the Fengyun-2 four-channel infrared detector assembly (the inner and outer boxes
resembling regular rectangles are the quantitative assessment requirement limits proposed by the satellite app-
lication department)

k2 R&EZ% 06 2L sMRm 5 (45 %4 M210304) 69 1k g 4 %
Table 2 Performance data of the infrared detector labelled as M210304 of Fengyun-3 (06) satellite /%

W BRI R/ (em « HZ2 « W 1)

faoc 3.8 i 1. 05 WiH 7.2 Wik 8. 55 iH
1 1. 13X 10" 9. 18X 10" 114X 10" 1.27X10"
2 1. 15X 10" 8. 92 10" 1. 03X 10" 1. 23X 10"
3 1. 16 X 10" 8. 68X 10" 1. 09X 10" 1.20% 10"
4 1. 18X 10" 8. 90X 10" 1. 08X 10" 1.22% 10"
5 1. 19X 10" 9.10X 10" 1. 08X 10" 1. 20X 10"
6 1. 18X 10" 8. 74X 10" 1. 06 X 10" 1. 21X 10"
7 1.19X 10" 9.15% 10" 1.09% 10" 1. 23X 10"
8 117X 10 9. 08X 10" 1. 13X 10" 1. 32X 10"
9 1. 16X 10" 8. 88 10" 1. 14X 10" 1. 20X 10
10 1. 21X 10" 9. 14X 10" 1. 18X 10" 1. 25X 10"
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Fig. 5 Response spectra of Fengyun-4 (01) long-wave assembly labelled as LW2015/02
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Fig. 7 The trends of total elements of infrared detectors in Fengyun satellites
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