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(A Study on the Process Condition Optimization of Lead Free Solder Ball)
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Abstract

This article presents that the affecting factors to solderability and initial reliability. It was
discussed that effect of the solder ball hardness and composition on the reliability of solder
joints. In this study, lead free solder alloys with compositions of Sn-Cu, Sn~Ag, Sn-Ag-Cu,
Sn-Ag—Cu-Bi were applied to the #BGA packages. As a result of experiments, the high
degree of hardness with the displacement of 0.22mm was obtained Sn-2.0Ag-~0.7Cu-3.0Bi. The
shear strength of lead free solder was higher than of Sn-37Pb solder, and it was increased
about 150% in Sn-2.0Ag-0.7Cu-3.0B1.
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2. Experimental
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Fig. 1 Shape and size of Fig. 2 SEM image of Cu pad
48 ¢ BGA

Fig. 3 Temperature profile for reflow soldering

3. Results and Discussion
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Fig. 4 Hardness of solder ball Fig. 5 Shear strength on the solder ball composition
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Fig. 6 Fracture surface of solder bump after shear strength test (a) Sn-Pb (b) Sn-Ag-Cu (c)
Sn~Ag—-Cu-Bi
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Fig. 7 Phases of the intermetallic compound layer after aging at 170C for 900hrs (a) Sn-Pb
(b) Sn-Ag-Cu (c) Sn-Ag-Cu-Bi
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