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Young's modulus
M aterial i N Possion ration |CTE
/(N *mm_ ) |

Die 1.31X10° 0.3 2.45
Molding compound 20508 0.3 10
Substrate 3343 0. 34 52
Solder 75842.33- 151. 68T 0.35 124.5
Adhesive 450 0.3 25
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Distribution of plastic strain on the substrate
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Solder Joint Fatigue Reliability of vf-BGA Package

He Ping, Peng Yaowei, Wu Jianbo, Meng Xuanhua and He Guowei

( Department of Material Science, Fudan University, Shanghai 200433, China)

Abstract: Software ANSYS with finite element analysis(FEA) method is employed to simulate thermal fatigue behavior of sol-
der joints. The compose and microstructure of intermetallic compound after temperature cycling test are also observed by scan-
ning electron microscope(SEM ). The results of experiment and simulation indicate that the shear and fatigue strength of sol-
der joints are affected by the stress-strain accumulation. intermetallic compound (IMC) thickness, and microstructure of IMC.

The predicted crack initial lifetime with Darveaux energy model is verified by the experimental data.

Key words: temperature cycling test: 3Dinite element analysis: solder ball shear strength: intermetallic compound; fatigue
lifetime
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