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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

Environment stress Main affected zone Typical stress

Vibration

Shock
Mechanical stress IRPFAs’ structure

Overweight
Weight loss

ESD

Detector chip

Electrical st
ectrical stress ROIC

EOS
Voltage offset
Temperature cycling
Thermal shock

Indium bump

Thermal stress .
detector chip

High temperature
baking

Vacuum hot-dip

X-rays, y-rays

Radiation stress ROIC Protons, Neutrons
Heavy ions
Optical stress Detector chip Laser
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Fig.3 Two typical bad pixels induced by different stresses images
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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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