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STRESS IN InSb INFRARED FOCAL PLANE ARRAY
DETECTOR ANALYZED WITH ANSYS
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Science and Technology, Luoyang 471003, China;
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Abstract: Based on viscoplastic Anand model, von Mises stress distribution of the infrared focal plane array detector is an-
alyzed by finite element method. Simulation results show that as the diameters of the indium bump decreases from 36 um to
18m in step of 2pum, the maximum stress existing in InSb chip reduces at first, then increases linearly with indium bump
diameters. Yet the stress distribution in the indium bump is almost unchangeable and its maximum value keeps at 15.7
MPa. Furthermore the maximum stress in Si-CMOS readout integrated circuit is smaller than that of InSb chip, and its
changing tendency chart is almost the same as that of InSb chip. When the diameter of the indium bump is set to 30um,
the maximum stresses existing in both InSb chip and Si CMOS readout integrated circuit reach the minimal value 260MPa
and 140MPa, respectively. Simulations also show that the stress distribution at the contact areas is uniform and concentrat-
ed, the stress value in the whole infrared focal plane array detector is smallest, and its distribution is promising.
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Table 1 Liner elastic material parameters
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Fig. 1  Three dimensional model and mesh of infrared focal
plane array device
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Table 2 Material parameters of indium for steady-state plastic flow material parameter values
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Fig.2  Von Mises stress distribution of 3-D indium bumps
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Fig.3 Von Mises stress maximum values of InSb as a func-
tion of vaired indium bump diameters
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Fig.4 Von Mises stress maximum values of Si-CMOS and In-
dium bumps as a function of vaired indium bump diameters
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Fig.5 Von Mises stress distribution of InSb chip bottom sur-
face
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Fig.6  Von Mises stress distribution of InSb chip top surface

Bl 7 Si i g =4k Von Mises N 14347
Fig.7 Von Mises stress distribution of Si-CMOS readout inte-
grated circuit
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