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Study of Cross-shaped Dead Pixels in InSb IRFPA Detectors

CHENG Yu. LI Zhong-he, XIE Heng., XIAO Yu, HUANG Ting
(North China Research Institute of Electro-Optics, Beijing 100015 . China)

Abstract: InSb infrared focal plane array (IRFPA) detectors are playing important roles in the medium wave
infrared band. But cross-shaped dead pixels severely reduce the performance of the detectors. It was found
that indium bumps were invalid in the cross-shaped dead pixels’ regions by focused ion beam technology. Fur-
ther inspection revealed that the indium bump preparation parameters were not good. Through improving the
shape of the indium bumps and increasing the height, the firmness of the welding surface was strengthened,
very few InSb detectors had the problem of cross-shaped dead pixels. The optimized InSb infrared detectors
were baked at 80 °C for 14 days, and the number of cross-shaped dead pixels remained unchanged after tes-
ting. The reliability of indium bumps was good. Optimizing indium bump preparation technology can effectively
solve the cross-shaped dead pixels problem. Interconnection failure is the main cause of the cross-shaped dead
pixels problem. By analogy, this method can solve the cross-shaped dead pixels problem of all InSb infrared
detectors.

Key words: cross-shaped dead pixel; failure analysis; InSb infrared detector
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