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MTF of infrared detector modules with different structures

WANG Yang, LIU Da-Fu, XU Qing-Fei, WANG Ni-Li, LI Xue, GONG Hai-Mei"

(State Key Laboratories of Transducer Technology , Key Laboratories of Infrared Imaging Materials and Detectors,

Shanghai Institute of technical Physics,Chinese Academy of Sciences, Shanghai 200083, China)

Abstract; The infrared detector module is the key device of target detection and imaging system. Its spa-
tial resolution directly affects imaging quality of detection system. When evaluating the spatial resolu-
tion of detector modules, researchers usually adopt modulation transfer function (MTF) , which is in-
fluenced by the different structures of the detector modules. The basic principle and configuration of in-
frared micron-spot test system with an optical dispersion diameter of 30 wm was introduced. MTF of
detectors with different structures was measured by scanning slit technique. The results show that the
profile of overlap electric region is photosensitive. This is the main factor to widen the line spread func-
tions (LSF) , cause the secondary peak, and so on. The MTF is thus deteriorated. Meanwhile, the dif-
ferent distance of chip and filter with 0. 17 mm and 0. 30 mm influences slightly the optical crosstalk of
the detector module. These results are used for optimizing design of infrared detector modules for stray
light control.
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Fig.1 The schematic of micron-spot measurement system
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Fig.2 The light path of optical focusing lenses
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Table 1 The parameter of optical focusing len

Spectral Range F# Focal length  Field of view
8 -13 pum =1.3 50 mm

Optical dispersion

5 mm x5 mm 30 pm
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Fig.3 The structure of detector module
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Fig.5 The LSF of detector module in a narrow strip



3 VE P RILE K I SM BE AL MTF 505 297

MTF,, = MTFy,, x MTF .y x MTF .. ,(4)
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Fig.6 The MTF of the optical system with detector module
in a narrow strip
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Fig. 9 The schematic of S2 structure of detector module in
EW direction
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Fig. 11 The LSF of S2 detector module in SN direction
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Fig. 13 The schematic of S2 structure of detector module
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