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Study of the Package Degradation of IGBT Module during Thermal Cycling Test
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Abstract: Failure mechanisms of IGBT module are complex, one of which is package degradation. To eliminate the interference
of application condition and other effects, the correlation between module failure and package degradation was built via severe thermal
cycling test. Results show that the degradation will be encountered after packaging, such as solder layer delamination, loose busbars and
lift-off bonding wires, which may cause module failure. Principle of material selection and structure design was get by studying the theory
of material mechanics. The influence of packaging process was discussed and the optimized methods were proposed aiming to solder layer

and bow of baseplate, IMC, terminal soldering, wire bonding, etc.
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Fig.1 Schematic diagram of IGBT module structure
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Fig.2 SAM results of solder layer before
and after thermal shocking
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Fig.4 SAM results of busbar solder point before and after
test and the anatomy picture of busbar solder area after test

B 7 REHER AR BT Z Ah, AR R E R T
W AIBAE, &1 5 7R AR bR 2 i 4 sl PR R I i S
MR AR R . ATLAE H, FERE O A B AR
MA@ (E5 (b)), XRIMRZ Sk
TR T e, MBI R, R BB A
AT AR 11.2% (FESEPRI A fE v, PARH A3 R
SRS R AR T, TR R s S AR
BRI ) -



26 KT &R R

2016 4F55 4

(b) 3 A AEE e

B 5 S AIEIRAT . JE A AT EAL 5 adh A
Fig.5 SAM results of baseplate solder layer before and after
passive thermal cycling
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Fig.7 Thermal-mechanical stress distribution
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thermal-mechanical stress (data have been unified)
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Fig.9 Baseplate solder layer before and after thermal cycling
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Tab.2 Comparison of test results after thermal shocking
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