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Thermal stress analysis of IRFPA packaging assembly

CHEN Xing,HUA Hua,HE Kai, WANG Jian-xin, YE Zhen-hua,ZHANG Qin-yao
(Key Laboratory of Infrared Imaging Materials and Devices, Shanghai Institute
of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract ; Infrared focal plane array detector has a multilayer configuration which is mainly composed of electrical lead
board, Si-ROIC, indium bumps and detector chip. Substantial thermal stress is generated in the IRFPA packaging as-
sembly at cryogenic temperature due to the difference in coefficient of thermal expansion( CTE) of various materials in
the assembly, which affects the thermal cycling reliability significantly. A finite element analysis model for investiga-
tion of thermal stress distribution in detector at cryogenic temperature is established. This model is utilized to analyze
the influence of CTE, Young's modulus and thickness of electrical lead board on thermal stress and warpage for Si
and CdZnTe substrate detectors ; Some improved methods are presented respectively according to the analytical results
for two kinds of detectors, and these methods are verified by calculation.
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Fig. 1 3D schematic diagram of IRFPA detector
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Fig. 2 Finite element mesh of detector model (1/4)
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Fig. 3 Deformation of IRFPA detector in cryogenic temperature
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Fig.4 Comparison of thermal mismatch in IRFPA packaging
assembly before and after adding the electrical lead board
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Fig. 5 Relationship between thermal stress and material

properties of electrical lead board
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Fig. 6 Deformation of IRFPA detector in cryogenic temperature

after structure optimization
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Fig. 7 Thermal stress distribution of IRFPA detector

after structure optimization
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