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Optimization of BGA Solder Joint Structure Based on
Stress Analysis of Random Vibration
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Abstract: A board-level BGA (Ball Grid Array) solder joint finite element model is established. The chip height, sol-
der joint diameter, solder joint height, and solder joint spacing are selected as design variables, and the critical solder joint
stress is used as the response target. We design 25 groups of solder joint models simulating and calculating based on the Ta-
guchi orthogonal and the surface response method The structural parameters of the solder joints are optimized through math-
ematical statistical and regression analysis. And the optimal solder structural combination with the minimum joint stress is
obtained. The results show that the result of surface response optimization is better than the Taguchi orthogonal under the
same conditions. And the best combination of solder joints is solder joint diameter 0.32 mm, solder joint height 0.20 mm,
solder joint spacing 0.36 mm. The equivalent stress value of the best combination is 0.391 5 MPa, which is reduced by
0.65 MPa. They show that the optimization of the structural parameters of BGA solder joints is achieved.
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