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Abstract; Thermal mismatch stress for HgCdTe infrared focal plane array was analyzed by finite elements method. Accord-

ing to the analyzing results, two configurations of infrared focal plane array were proposed to reduce the thermal mismatch

stress effectively. The reliability of HgCdTe infrared focal plane array was raised obviously.
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Fig.1 The finite elements model of focal plane array
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Table 1 The parameters of some materials
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HgCdTe( CdZnTe) 5x107¢ 6 x10°
Si 2.8x10°°¢ 12 x 103
Al Oy 4.6x107° 42 x10°
H B (invar) 1x10-8 20 x10°
1% (kovar) 7 x10°° 20 x 10
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Fig.2 The strains of sapphire/kovar and sapphire/invar in low -
tempreture
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Fig. 3 The horizontal stress profile of HgCdTe/Si/ sapphire

in low tempreture
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Fig. 4 Two configurations to reduce the thermal mismatch
stress (a) configuration 1 (b) configuration 2
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Fig.5 The relationship between HgCdTe stress and thickness

of invar or kovar
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Fig.6 The invalid images of 256 x 256 focal plane (a) the
right-up invalid (b) the destroyed HgCdTe
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Fig.7 The images of 256 X256 focal plane(a) in the lab. (b)
outside by the telescope system
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Fig.8 2048 x 1 long linear focal plane
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