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Abstract

This study utilized a high speed lap-shear test to evaluate the mechanical behavior of Sn-37Pb/Cu and Sn-
37Pb/Electroless Nickel immersion Gold under bump metallization solder joints under high speed loading and hence the
drop reliability. The samples were aged for 120 h at different temperatures (120 °C, 150 °C, 170 °C) and afterward
tested at different displacement rates (0.01 mm/s to 500 mm/s) to examine the effects of aging on the drop life reliability.
The combination of the stress-strain graphs captured from the shear tests and identifying a fracture mode dominant in
the samples for different strain rates leads us to conclude that the drop reliability of solder joints degrades as the aging
temperature increases, possibly due to the role of the IMC layer. This study successfully demonstrates that the analysis
based on a high speed lap-shear test could be critically used to evaluate the drop reliability of solder joints.
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Fig. 1. A schematic diagram of a test specimen.
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Fig. 3.  Shear stress-strain curves for (a) as-

reflowed, (b) 150 °C- and (c) 170 °C-aged Sn-
37Pb/Cu solder joint. The displacement rate was in
the range of 0.01 mm/s to 500 mm/s.
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Fig. 4. Shear stress-strain curves for (a) as-reflowed,
(b) 150 °C- and (c) 170 °C-aged Sn-37Pb/ENIG solder
joint. The displacement rate was in the range of 0.01
mm/s to 500 mm/s.
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Fig. 5. Electron micrographs of top-view of surfaces obtained after tests, from some selected Sn-37/Cu samples
[(a) As-reflowed, (b) 150 °C-aged, (c) 170 °C-aged samples]
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Fig. 6. Electron micrographs of top-view of surfaces obtained after tests, from some selected Sn-37/ENIG samples
[(a) As-reflowed, (b) 150 °C-aged, (c) 170 °C-aged samples].
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