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A Study on Radiation Hardening of a Infrared Detector

zEE e R & BW
(Nam-Ho Lee - Seung-Ho - Young-Ho Kim)

Abstract - A study on radiation hardening of infrared(IR) detector, the chief component of IR camera was performed.
The radiation test on IR sensor passivated with the ZnS by Co® gamma-ray over 1 Mrads showed the reduction in Ro
by 1/100 which was related to the noise level. This effect that was caused by carrier trapping in the ZnS passivation
layer increased the leakage current and resulted in degradation in the device performance. For the radiation hardening of
IR devices we suggested the ones with CdTe passivation layer which had a tendency to reluctant to carrier trapping in
its layer and developed test patterns. Radiation test to the patterns showed that the our CdTe passivated device could

survived over 1Mrad gamma-ray dose.
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Table 1. The specificaton of MCT IR device with ZnS
passivation layer

Sample A
Material I'IglvxCdee
Composition X =029
Cut-off Wavelength 51um at 77K
Conduction Type p-type
EPD < 565 /et
Junction Area 200 um x 200 um
RoA le6 Qcm’
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Fig. 2 The variation of the Ro to the Gamma-ray dose
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Fig. 3. The Effect to the fixed charge by two surface
protecting materials
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(b) Surface
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Table 2. Chemical analysis of CdTe using EDAX

Element Weight | Normmalized | Atomic Count Err.
(atormic no.) | Percent | Wt Percent | Percent | (sigma wt %)

d @® 462906 465457 49,7089 05623

Te 52) 53.1153 534543 502011 0.7297
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Fig. 5 AES Depth Profile of a ZnS/CdTe/HgCdTe
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Fig. 7 The Ro variation of CdTd device to the gamma-ray
dose
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