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Abstract

To investigate the relationships of solder joint characteristics with solder composition and
AV ratio (solder volume per pad area), Sn-37Pb and Sn-4.0Ag-0.5Cu solder balls with 330,
400, 450 and 457um size were reflowed on same substrate.

Sn-37Pb and Sn-4.0Ag-0.5Cu was reflowed at 220C and 240°C respectively by IR-type
soldering machine. As a result of reflowed solder ball diameter(D) and height(H) measurement,
D/H was decreased with solder ball size increment in range of 330~450um. But, D/H was
increased in the solder joint for 457um size, it was caused possibly by decrement of solder ball
height increment compared with solder volume increment. As a result of shear and pull test,
joint strength with A:V ratio was high. Joint strength of Sn-4.0Ag-0.5Cu was higher than
Sn-37Pb. However, Sn-37Pb had more stable solder joint of small standard deviation. A thick
and clean scallop type Ni-Cu-Sn intermetallic compound layer was formed in high A:V ratio
and Sn-4.0Ag-05Cu solder joint interface.
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2. Experiment
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Table 1. A:V ratic with solder ball size

Solder Ball Size | 330 um 400 pm 450 um 457 pm
A:V Ratio 200 356 506 530

3. Results and Discussion
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Fig.1 D/H value with solder ball diameter for Fig.2 The shape of Sn-37Pb solder ball
Sn-37Pb and Sn-4.0Ag-~0.5Cu after reflow. with 400um size after reflow.
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Fig.3 Shear and pull value with solder ball size for Sn-37Pb and Sn-4.0Ag-0.5Cu.
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Fig.5 The intermetallic compound layer of Sn-37Pb(left) and Sn-4.0Ag-0.5Cu(right) with
450um size.

4. Conclusion
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