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Optical Engineering Design of Multispectral
Infrared Detector Assembly

ZHANG Lu, LI Dong-bing, FU Zhi-kai
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract; In the design of multispectral infrared detectors, multispectral filters are key components for reali-
zing focal plane integrated spectrometry. The wider the spectrum splitter and the farther the mounting position
is from the detector, the worse the assembly response non-uniformity and the greater the crosstalk between
spectral bands. Based on a 6-band 512X 3X6 assembly, a design method for multispectral filter parameters
and detector size is proposed through light simulation calculation. A set of calculation programs that can itera-
tively calculate and optimize the above parameters is designed based on the light simulation calculation logic. A
filter mounting process method is proposed, which provides a useful solution for the optical design of subse-
quent similar assemblies. The multispectral infrared detector filter designed in this paper has a splitter width of
30 um, a thickness of 0.6 mm, and a distance of 0.9 c¢m from the detector; the pixel size of the detector is

40 um <40 pum, and the pixel pitch is 900 um. The assembly has completed preparation verification, the cool-
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ing time is 416 s, the non-uniformity of the response rate in the six spectral bands are 10.9%, 12.5%,
11.8%, 11.9%, 12.3% and 10. 9% respectively, and there is no crosstalk between adjacent spectral bands.

Key words: multispectral infrared detector; light simulation; parameter setting; optical design
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