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Research on Low-Temperature Reliability of the
Dewar Cold Head in Infrared Detector

FU Zhi-kai, WANG Guan, WEI Shu-ling, MENG Ling-wei, NING Ti
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: The dewar cold head structure of the infrared detector is easily damaged by temperature impact,
which directly leads to the failure of infrared detector components. This is one of the inevitable reliability prob-
lems in the development of infrared detector components. The low temperature reliability of the dewar cold
head in the infrared detector was studied. Combined with the bonding failure principle and finite element simu-
lation, the influence of adhesive thickness and overflow on the low temperature stress of dewar cold head, the
relationship between the bonding area of cold head and cold finger and the detector temperature was discussed.
The results show that the state of the adhesive layer is an important factor affecting the low temperature dam-
age and temperature conduction of the dewar cold head. In the process of product development, the low tem-
perature stress of the large array detector bonding structure can be reduced by controlling the adhesive layer,
so as to improve the low temperature reliability of the cold head structure.
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