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Abstract: Finite element analysis software was used to analyze the stress distribution of the original detector module
and the detector module adding Kovar equilibrium layer. The simulation results showed that the thermal stress of the de-
tector HgCdTe epitaxial layer decreased to some extent after adding the equilibrium layer, while the low-temperature
warpage variable at the center of the detector chip surface decreased significantly. Without changing the material of the
equilibrium layer, when the thickness of the equilibrium layer is 0. 2 mm, 0.5 mm, 1 mm, 1.5 mm and 2 mm, the
maximum stress on the HgCdTe chip first decreases greatly and then increases slightly with the increase of the thickness
of the equilibrium layer. When the value of thickness is 1 mm, the maximum thermal stress on the detector chip is the
lowest. Thermal stress level of large infrared detector chip can be improved by adding Kovar equilibrium layer.
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Fig. 1 Three-dimensional structure diagram of the detector
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Fig. 2 Detector profile with Kovar equilibrium layer
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Table 1 Material dimension parameters
BB K B J&
GaAsHlJiK 36.8 mm 36. 8 mm 0. 65 mm
HgCdTe 36. 8 mm 36. 8 mm 0.01 mm
i L 40.3 mm 39. 1 mm 0. 48 mm
Kovar )7 40.3 mm 39. 1 mm 1 mm
FAIEEAR 43 mm 45.2 mm 0.33 mm
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Fig. 3 Multi-layer material structure system
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Fig. 4 Warpage deformation of multi-layer material system
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Fig. 5 Finite element mesh of module
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Table 2 Material properties

BHEV A i SR ¥f5$‘r$+ﬁ %\%}éﬂ%ﬂ%%
H#/GPa H/ppm/K
kxR 0.31 90 4.55
fit 0.28 130 1.15
FAHAR 0.25 390 3.15
Tl R 0.3 60 4.62
Al 0.3 200 6.5
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Fig. 6 Without Kovar equilibrium layer (a) thermal deforma-
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Fig. 7 With Kovar equilibrium layer (a) thermal deformation
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Fig. 8 Material layers composition of detector chip
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Fig. 9 Comparison between adding Kovar equilibrium layer
and not adding Kovar equilibrium layer (a) epilayer thermal
stress of HgCdTe detector, (b) low temperature deformation of

the centerline of detector chip surface
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