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Thermal cycling reliability of linear HgCdTe infrared detectors
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Abstract; For type [ and type Il linear HgCdTe detector modules, the size of detector chip, Si-ROIC and sapphire elec-
trical lead board in type I module are exactly same as those in type II module, while the hybrid architecture is different.
The thermal stress distribution and warpage of these two modules at cryogenic temperature were analyzed by using finite
element method( FEM). The FEM results are in good agreement with experimental phenomenon, and measurements of
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modules’ warpage at cryogenic temperature verify the rationality of simulated results.
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Fig.1 Schematic diagram of (a) type [ direct hy-
bridization module ,and (b) type Il indirect hybrid-
ization module
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Table 1 Material properties

L) PR E/Gpa LKA (ppm/K)  JHHAE

WL 85 4.07 0.31
FhRR 60 5 0.3
i 0.12 30 0.45
TR AR 38 62.6 0.3
T 130 1.2 0.28
FHEM 390 4 0.25
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Fig. 3  Finite element mesh of half type for
(a) type [ module,and (b) type Il module
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Fig.4 Deformation in cryogenic temperature (a)type I
module,and (b) type Il module
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Fig.5 Warpage along centerline in (a) the Si-RO-
IC’ s topside AB of type I module, (b) the detector
chip’ s topside CD of type I module, (c) the Si-RO-
IC’ s topside A1B1 of type [l module,and (d) the de-
tector chip’ s topside C1D1 of type Il module
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Fig.6 Cross section of detector chip
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Fig.7 Comparison of thermal stress between type | and
type [l module (a) the centerline of epilayer,and (b) the
centerline of substrate
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