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Abstract: Shearing characteristics of Sn-3.0wt%Ag-0.5wi%Cu ball for standardization of high speed shear test were
investigated. The solder ball of 450 um in diameter was reflowed at 245°C on FR4 PCB (Printed Circuit Board) to prepare
a sample for the high-speed shear test. The metal pads on the PCB were OSP (Organic Solderability Preservative, Cu
pad) and ENIG (Electroless Nickel/Immersion Gold, i.e Cu/Ni/Au), Shearing speed was varied from 0.5 to 3.0 m/s, and
tip height from 10 to 135 pm. As experimental results, for the OSP pad, a ductile fracture increased with tip height, and
it decreased with shearing speed. In the case of ENIG pad, the ductile fracture increased with the tip height. The tip height
of 10 pm (2% of solder ball diameter) was unsuitable since the fracture mode was mostly pad lift. Shear energy increased

with increasing shearing tip height from 10 to 135 pm for both of OSP and ENIG pads.
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Fig. 1. Temperature profile for reflow soldering.
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Fig. 2. Solder ball array for high speed test.
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Fig. 3. Fracture surface modes of solder ball after high speed shear
test and their EDS mapping analysis.
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Fig. 4. Failure modes of solder ball obtained by high speed shear test according to shearing tip height for OSP pad.
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Fig. 5. Failure modes of solder ball obtained by high speed shear test according to shearing tip height for ENIG pad.
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Fig. 6. Shear force vs. tip displacement curve during high speed
shearing test.
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