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Fig. 2 Microstructure of 92. 5Pb5Sn2. 5A¢g solder layer (a) and location of crack (b)

Fig.3 CSAM images of crack propagation of 92. 5Pb5Sn2. 5A¢g solder layer
(a) —Before test; (b) —After 2 321 thermal cycles
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Table 2 Elastic properties of materials

M aterial CTE/10"°K~' E/MPa Poisson ratio
5 2.47x 10*-
92. 5Pb5Sn2. 5Ag 29.0 373700 0.35
Cu 17.0 1.17x 10° 0. 30
Silicon 2.5 1.48x 10° 0.25
AL O, 7.8 3.30x 10° 0.25
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Table 3 Crack length and its calculated
integral of 92. 5SPb5Sn2. 5Ag solder layer
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Crack length, a/mm

0.3 0.2539
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0.8 0.1985
1.0 0.1810
1.2 0.1631
1.6 0.1389
2.4 0.1083
3.4 0.0890
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Fig. 5 Finite element model of 2D cracked structure
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Reliability of PbSnAg solder layer of power modules under thermal

cycling in electronic packaging

ZHANG Sheng-hong, WANG Guo-zhong, CHENG Zhao-nian
(Shanghai Institute of Metallurgy, The Chinese Academy of Science,
Shanghai 200050, P.R. China)

[Abstract] By applying thermal cycling tests to the IGBT power modules, the thermal fatigue and crack propagation of

92. 5Pb5Sn2. 5A g solder layer were investigated. T he crack propagation process in solder layer was inspected with C-mode scanning a-

coustic microscope (CSAM) and the crack propagation data were also measured. By employing the unified viscoplastic Anand constitu-

tive equation to represents the deformation behavior of 92. 5Pbh5Sn2. 5Ag solder, the stress/strain responses of the power modules

with crack in PbSnAg solder layer under thermal cycling were simulated with finite element method. Moreover, the crack propagation

rate of PbSnAg solder layer under thermal cycling was described based on the calculation of mechanical parameter AJ integral.

[ Key words] 92.5Pb5Sn2. 5Ag solder; thermal cycling; crack propagation; viscoplastic; AJ integral
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