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Discussion of reliability analysis on IRFPAs by bad pixel
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Abstract: The infrared focal plane arrays (IRFPA) have been applied in various areas, e.g. safety, space
exploration, environmental monitoring, industry control. Due to the characteristics of small amount and
high price, reliability has become a major bottleneck problem for IRFPAs’ development. As failure pixel,
bad pixel is an objective reflection of IRFPA’s performance, so it is very suitable for failure analysis and
reliability evaluation. Bad pixels were divided into initial bad pixels(IBPs) and used bad pixels(UBPs) by
the boundary of delivery time, and their characteristics were analyzed such as type, nature, quantity,
location and distribution et al. At the same time, according to hybrid IRFPAs’ structure, the cause of bad

pixel was studied by three aspects: the detector chip, indium bump and ROIC. Meanwhile, the feasibility
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to study IRPFAs’ damage stress, failure position, damage mechanism and device evaluation were

discussed all around. The research of bad pixel can be used to optimize the structure and process, and it

also can improve the accuracy of bad pixel identification and replacements.
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Fig.2 Sectional view of infrared HgCdTe detector
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Tab.1 Major environment stresses of IRFPA
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Fig.3 Two typical bad pixels induced by different stresses images

32 BERWHMATEMSRGHNRMMLE

ZLAME W AR —Fh 2 R AR R 1 5 2 2
H TEBUA S5k APR T 24T ol g v e A
2 R AT T — 0 i i A 0 2 S BaR R R
MR R BT R Tl RS T BOE
PR E AR FETT , HA R AR HooA B
WU —MEOCH RIS, NI JC i 3 8 A o3 A
JE R R B WY R R, e DAl i
Hh 3l i A TR AR AR AR £ AR L
AL RERA 2 R AR L B, PR — 2B e u R 2R Y
OrAE R ARACHLAE, BT DUB E A 14 2k R A
o HAnTE SR rh R 2 HOR JC AR, —
R M T AR A = T E AN, AERR AR A&
AR, AN 4 BT 5 U F P — o R 4 T
Je R TR AR SR DR, L R R Rl LR
REARR 5 1R, I 2 e i 5 R 7 R/ IN RIS 1) A2 155

P 4 SRR R A S TR R

Fig.4 Three-dimensional image of indium bump adhesions
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Fig.6 Difference between dispersed and cluster bad pixels
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