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Fig.2 Reflow temperature profile
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Fig.5 Stress-elongation curves
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Fig.6 Effect of RE on Elongation
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Fig.7 Effect of strain rate on shear strength
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Fig.8 Fractograph of Sn-3.8Ag-0.7Cu-0.5RE: (a) overview, (b) parabolic dimples, and (c¢) equiaxed dimples
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Fig.9 Fractograph of Sn-3.8Ag-0.7Cu-0.5RE: (a) overview, (b) parabolic dimples, and (c¢) equiaxed dimples
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Evaluation on the Shear Properties of BGA Solder Joint

Yu Yang, Shi Yaowu, Xia Zhidong, Lei Yongping, Guo Fu, Li Xiaoyan
(Beijing University of Technology, Beijing 100022, China)

Abstract: In this paper, soldered lap joint specimens were fabricated by a solder reflow process using a Sn-3.8Ag-0.7Cu-xRE (x=0,
0.1wt%, 0.25wt%, 0.5wt%) BGA solder ball on FR4 substrate parts. The effects of rare earth(RE) content and strain rate on the shear
properties of soldered lap joint were investigated. The Results show that the addition of minute RE (<0.25wt%) can improve the shear
strength and elongation of the lap joint. However, further increasing of RE content would degrade the shear properties of the lap joint. The
shear strength and elongation of the lap joint increase with the increase of strain rate. The analysis of the microstructure and fractograph
indicated that through the addition of minute RE, the microstructure of the lap joint was refined, especially the growth of intermetallic
compound was inhibited, and thus the shear properties of the lap joint were improved. In addition, the observation of fractographs
confirmed that the elongation of the lap joint increase with the increase of strain rate.

Key words: solder ball; ball grid array packaging (BGA); shear strength
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