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Research on stress adaptability of InAs/GaSb type II superlattice
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Abstract: The superlattice long-wavelength infrared focal plane detectors operate at low-temperatures. The differences
in the thermal expansion coefficients among the various material layers of the detectors can lead to deformation and gen-
erate thermal stress, which in turn affects the optoelectrical performances of the detector. This study designed two struc-
tural modules to achieve the regulation of stress in the superlattice detectors. The changes in dark current and spectral re-
sponse of InAs/GaSb type Il superlattice long-wave infrared focal plane detectors under different stress conditions were
explored. The research indicates that within the stress range of -10. 7 MPa to 131. 9 MPa, the variations in the optoelec-
trical performance of the detector is small. The detector was subjected to a temperature shock test, and it demonstrated
high reliability. Our research results provide guidance for the structural design of InAs/GaSb type II superlattice long-
wave infrared focal plane detectors and offer a basis for their performance and reliability assessment.
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Fig. 3 Module II: (a) Schematic diagram of module structure; (b) Deformation adjustment diagram of finite element method (FEM)
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Fig. 6 Variations in the optoelectronic characteristics of module I: (a) Dark current under different stresses of the same pixel; (b)

Local map of dark current under different stresses of the same pixel; (¢) Changes of dark current with low temperature stress at

-0.05V bias voltage; (d) Spectral response of the same pixel under different stresses
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Fig.7 Variations in the optoelectronic characteristics of module II: (a) Dark current of the same pixel under different stresses; (b)

Local map of dark current under different stresses of the same pixel; (c) Variation of dark current with stress at -0.05V bias voltage
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Table 3 Comparison of performance before and after

temperature shock in the long—wavelength

T2SL IRFPA
e WEEERT RS
S 2 (VW) 8. 4x10 8. 4x10
FHIEEHEMZE (emH2"" W) 4.9x10" 4.9x10"
mi i AR 4 531 (%) 5.2 5.1
NETD (mK) 22.0 21.7
Fouk (%) 0. 85 0.83
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