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Failure modes and analysis for HgCdTe linear photoconductive
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Abstract: Failure modes during screening tests and application processes have been summed up for HgCdTe linear pho-

toconductive detectors which have been applied in several programs. The mechanisms behand these failure modes have

been analyzed based on the combination of HgCdTe material parameters, device structure dimensions, detector phys-

ics, fabrication processes and device test techniques. Criteria of failure modes have been firstly proposed for deeper un-

derstanding of HgCdTe linear photoconductive detector and better optimization of detector screening process, which are

also helpful for the analysis and resolution of problems encountered in the application of HgCdTe linear photoconductive

detectors.
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Fig.1 The schematic diagram of HgCdTe photoconductive de-

tector (a) side view, (b) vertical view, (c) vertical view of serpen-

tine geometry pixel, (d) side view of overlap contact geometry
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with two kinds of pixel geometry

Photographs of HgCdTe photoconductive detector
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Fig. 3 Diagram of FTIR spectrum of HgCdTe photoconductors
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photoconductive detectors
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noise before and after packaging
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Table 1 A linear detector with two pixels of abnormal signal and noise

Both > HLBH/Q i /mA IREZA WEFE/(V/HZ') W3R/ (VW) LA D*/(emHz"W )
9 233 1.7 7.05x10°° 3.51x10™ 4.98x10° 3. 84x10°
10 227 1.7 6.36x10° 3. 11x10™ 4.50x10° 3.90x10°
11 226 1.7 6.99x107° 3.49x107° 4. 94x10? 3. 83x10°
12 225 1.7 6.92x107° 3.38x107° 4. 90x10 3.91x10°
13 258 1.7 5.98x107 7.25%10° 4.23x10° 1.58x10°
14 248 1.7 6.34x107 2.66x10™ 4. 48x10° 4.55x10°
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Table 2 A linear detector with three pixels of abnormal signal and noise

B FHLRH/Q i /mA EReZAl WERS/(V/HZ'?)  WRER/(VIW) R D* /(emHz"W)
14 267 5 3.16x10™ 1.30x10°® 5. 80x10° 2.37x10"
15 274 5 3.17x10™ 1.28x10°" 5. 82x10° 2.41x10"
16 272 5 3.66x10™ 1.37x10°® 6.72x10° 2.60x10"
17 276 5 3.50x10™ 1.43x10° 6.43x10° 2.39x10"
18 338 5 1.16x10™ 8.29x10™ 2. 13x10° 1.36x10"
19 327 5 1.31x10™ 8.46x107° 2. 40%x10° 1.50%10"
20 304 5 1.81x10™ 1.01x107® 3.32x10° 1.75%10"
21 269 5 2.51x10™ 1.15x107 4. 60x10° 2. 12x10"
22 253 5 2. 81x10™ 1.28x107* 5. 15x10° 2. 13x10"
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Fig. 15 Diagram of detector with normal and abnormal metal
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Table 3 A linear detector with three abnormal pixels

due to power burn-in
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2 . o

4 BT BHE O BEW B4R

IR =
10 43.4 56.7 4.92x10° 5.60x10° 9.00x10™* 1.00x10”
11 43.5 74.5 4.48x10° 5.01x10° 8.00x10™* 9.00x10™
12 43.5 122.2 4.44x10° 5.21x10° 8.00x10™ 1.40x107
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Table 4 A linear detector with two pixels of abnormal crosstalk

Bocsm s HLBH/Q R mA 55V WEFE/(V/HZ') 0 3/ (V/W) HBAED* /(emHz"W ™)
5 276 2 1. 16E-04 8. 75E-09 3.73E+03 1. 71E+10
6 266 2 1. 13E-04 8. 75E-09 3. 65E+03 1. 67E+10
7 136 2 5. 69E-05 3. 72E-09 1. 83E+03 1. 97E+10
8 136 2 5. 69E-05 3. 67E-09 1. 83E+03 2. 00E+10
9 272 2 1. 07E-04 9. 16E-09 3. 44E+03 1. 50E+10
10 272 2 1. 09E-04 8. 95E-09 3. 50E+03 1. 56E+10
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Fig. 16 Diagram of voltage drop measurement for pixel-re-

lated ground electrode
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Fig. 17 Comparison results of pixel-related voltage drop be-

fore and after ground electrode thickening
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Table 5 Summary of failure modes.origins and identification methods
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Fig. 18 Comparison of normalized resistance for two linear

detectors after successive tests
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