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Evaluating its storage life using thermal stress accelerated HgCdTe
FPA performance degradation

Li Jianlin, Zhang Shaoyu, Sun Juan, Xie Gang, Zhou Jiading, Ma Yingting
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: HgCdTe FPA pixel performance of high —reliability and long —life is worse, degraded and
failed over time in service life. To determine its storage life, the test time should be shortened by class
B test, the constant stress of ALT or ADT should be greater than that of high temperature +90 C,
2 160 h. The high acceleration stress screening test HASS should be forced to develop the defect to
expose the possible early failure before the quantitative acceleration test. According to the high
temperature storage test performance degradation test data of the HgCdTe FPA Dewar assembly, the
statistical model was wused to convert the failure time or performance parameter degradation
characteristics. The storage life was greater than 50 years under rated stress level st +25 C. More than
3 000 h the high temperature storage test results show that the pixel performance tends to be better
before 1 500 h because residual technological stress is released. Baking for 20 days in a vacuum
environment of high temperature +80 C does not cause deterioration of pixel performance.
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Fig.1 Lifetime stress profile
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Fig.2 Accelerated testing stress profile
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Tab.1 Timing censoring measured blind element rate and failure rate evaluation cell storage life

LS1 LS2 LS3 LS4 LS5 LS6 LS1-3 aveLS1-3 staLS1-3 LS1-6
Over hot pixel number 3 2 0 1 10 13 5 1.67 1.25 29
Dead pixel number 0 0 0 0 1 2 0 0 0 3
" Blind element rate 1.04%  0.69% 0 0.35% 3.82% 521%  0.58% 0.58%  0.43% 1.83%
Elapsed time/day 0 0 0 0 0 0 - 0 0 -
Over hot pixel number 1 2 3 - - - 6 2 0.816 -
Blind element rate 0.35%  0.69% 1.04% - - - 0.69% 0.69% 0.28% -
) Blind rate increase rate —-66.67% 0 1.04% - - - 20% -21.88% 31.67% -
Elapsed time/day 19 3 29 286 103 61 - 19 19 -
Blind element degradation/day™ —3.51% 0 3.59%E-2 - - - - -1.16% 1.66% -
Over hot pixel number 3 2 1 - - - 6 2 0.816 -
Blind element rate 1.04%  0.69% 0.35% - - - 0.69% 0.69% 0.28%
T3 Blind rate increase rate 200% 0 —606.67% - - - 0 44.44% 113.31% -
Elapsed time/day 38 77 98 - - - - 38 88 -
Blind element degradation/day™ 2.27% 0 -0.68% - - - - 0.53% 1.26% -
Over hot pixel number 1 3 2 4 11 1 6 2 0.816 22
Dead pixel number 0 0 0 12 0 0 0 0 0 12
Blind element rate 0.35%  1.04% 0.69%  5.56% 3.82%  0.35%  0.69% 0.69%  0.28% 1.97%
m Blind rate increase rate -66.67%  50% 100% 1 500% 0 -93.33% 0 27.78% 69.83% 6.25%
Elapsed time/day 206 195 216 473 290 248 - 206 206 -
Blind element degradation/day™" -0.324% 0.256% 0.463% 3.17% 0 -0.376% - 0.13% 0.33% -
Test process failure pixel 2 0 -2 - - - 0 0 1.63 -
Pixel failure rate A/h™' 4.87E-8 4.65E-9 - - - - 1.55E-9 2.67E-8 2.2E-8 -
2=3 Pixel storage life/year 16.26 - - - - - - 16.26 0 -
Blind rate increase rate 200% 0 -66.67% - - - 0 44.44% 113.31% -
Process failure pixel -2 1 1 - - - 0 0 1.41 -
Pixel failure rate A/h™' - 4.63E-9 4.63E-9 - - - 3.06E-10 4.63E-9 0 -
13-4 Pixel storage life/year - 85.65 85.56 - - - - 85.56 0
Blind rate increase rate -66.67%  50% 100% - - - 0 27.78%  69.83% -
Process failure pixel -2 1 2 15 0 -14 1 0.33 1.7 2
Pixel failure rate A/h™' - 4.63E-9 9.61E-9 9.00E-8 9.18E-10 - 1.47E-9 7.12E-9 2.49E-9 1.6E-9
Pixel storage life/year - 85.56 82.45 66.04: 47.5 - 85.56 84.01 1.56 82.45
e Blind rate increase rate -66.67%  50% 0.69% 1 500% 0 -93.33%  20% -5.32% 47.82% 6.25%
Elapsed time/day 206 195 216 473 290 248 - 206 206 -
Blind element degradation/day~ -0.324% 0.256% 3.19%E-3 3.17% 0 -0.376% - -0.02%  0.24% -
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data blind element rate
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