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Research on die bonding of InSb IR detector
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Abstract : Based on the packaging features of InSb IR detector, orthogonal experiment is designed for studying the pa-

rameters such as substrate bending, vacuuming time of adhesive, preparing time of adhesive and solidify condition,

which can influence the electrical properties and reliability of InSb chip during die bonding processing. Range and va-

riance is calculated to evaluate the influence level of the parameters on InSb chip. The results show that the solidify

condition has the greatest influence on the electrical performance of the InSb chip after bonding, followed by the pre-

paring time of adhesive,while the vacuuming time of adhesive and the flatness of the substrate have relatively little in-

fluence. According to the optimal combination and poor combination of parameters, the stress in InSb chip caused by

different combination is investigated with XRD,and the results were consistent with the orthogonal experiment.
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Tab. 1 Factors and levels of orthogonal experiment

%
KF ; -
R/mm T,/min T,/ min T5/(°C + min -1 )
1 oc 0 0 22/480
2 375 3 30 40/40
3 130 6 60 80/20
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Tab. 2 Scheme and results of orthogonal experiment

and range analysis

R R T, T, Iy BHAER %

1 1 1 1 1 95.83
2 1 2 2 2 100
3 1 3 3 3 95.83
4 2 1 2 3 91. 67
5 2 2 3 1 100
6 2 3 1 2 93.75
7 3 1 3 2 100
8 3 2 1 3 83.33
9 3 3 2 1 100
K, 0.972 0.958 0.910 0. 986

K, 0.951 0.944 0.972 0.979

K; 0.944 0. 965 0. 986 0.903

R 0. 028 0.021 0.076 0.083
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Variance analysis results of orthogonal experiment

HWE | W2 FIorf | BlE F ik F i A8
R 0. 001 2 1.00 19. 00
T, 0. 001 2 1.00 19. 00
T, 0.010 2 10. 00 19. 00
T, 0.013 2 13.00 19. 00

2% 0. 00 2
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Fig. 1 XRD patterns of optimal combination before & after bonding

(diffraction peak of 26 =23. 771°was for before bonding,

and 26 =23. 769°was for after bonging)
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Fig. 2 XRD patterns of poor combination before & after bonding
(diffraction peak of 20 =23. 771°was for before bonding,
and 20 =23. 792°was for after bonging)
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Tab. 4 Microstructure parameters of different

o

combination samples and stress situations

FEfh (111)26/(°) /A o/MPa
R EEHT T 23.771 3. 7400 0
)i S EERA T 23.769 3.7403 48.4
RSB G RE W 23.792 3.7368 | -508.2
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