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Effect of Solder Voids on IGBT Thermal and Stress Performance
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Abstract: Solder void is one of the important reasons for the heat diffusion badness and fatigue failure of IGBT module. A 3-D finite model

was established for IGBT package configuration with considering the influence of die's field ring area. It studied the effect of solder thickness,

void percentage and void position on maximum temperature and equivalent stress, and analyzed the effect of void percentage on transient

thermal impedance.
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Fig.1 Schematic diagram of IGBT module structure Fig.2  Finite element model
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Tab. 1 Material property of IGBT module
; hoFH/ F o s/
& AR K %/ 5/ BMAEEE /GPa AR Z /K- AL
mmo MmN W (meoc) ] (keem?) [I/(kg - °C)] * TR
IGBT/FRD 13 13 0.35 LK (1) 2320 713 112 2.49 x 10-¢ 0.28
SRR E 13 13 0.15 64 7 430 220 16.6 12 x 10-¢ 0.4
IE 8 4R & 50 40 0.3 398 8930 385 110 16.4 x 10-¢ 0.34
A # 58.2 49.5 1 150 3300 750 186 4.4 x 10-° 0.31
H @ 4R E 57 48.3 0.25 398 8930 385 110 16.4 x 10-¢ 0.34
AR E 57 48.3 0.15 64 7 430 220 16.6 12 x 10-¢ 0.4
AR 93.5 68.5 5 200 2 960 760 230 7.5 X 10-° 0.154
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