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Effect of Test Parameter on Ball Shear Properties for BGA and Flip Chip
Packages
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ABSTRACT The ball shear tests for ball grid array (BGA) and flip chip packages were carried
out with different displacement rates to find out the optimum condition of the displacement rate
for this test. The BGA packages consisted of two different kinds of solder balls (eutectic
Sn-37wt.%Pb and Sn-3.5wt.%Ag) and electroplated Au/Ni/Cu substrate, whereas the flip chip
package consisted of electroplated Sn-37Pb solder and Cu UBM. The packages were reflowed up
to 10 times, or aged at 443 K up to 21 days. The variation of the displacement rate resulted in
the variations of the shear properties such as shear force, displacement rate at break, fracture
mode and strain rate sensitivity. The increase in the displacement rate led to the increase of the

shear force and brittleness of solder joints.
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Fig. 3 Fracture surfaces of Sn-37Pb/Aw/
Ni/Cu BGA solder joints sheared at a
displacement rate of 1.0 mm/s after
aging at 443 K for (a) 2 days and (b) 21
days.

Fig. 1 SEM Micrographs of the interface
between the solder and substrate with the
number of reflows and aging time: (a,b)
Sn-37Pb/Au/Ni/Cu, (c,d) Sn-3.5Ag/Au/Ni/
Cu, (e,f) Sn-37Pb/Cu, (a, ¢, e) as-reflow, (b,
d) at 443K for 21 days and (f) 10 reflows.
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