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Effects of Cu Dissolution from Substrate and Ni Plating Layer on Bond Strength of Sn-3.5Ag Solder Microjoint
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Abstract

The shear fracture and pull fracture loads of Sn-3.5Ag solder balls attached to BGA substrates,
with and without Ni plating layers, were measured as a function of the time exposed to 150°C dry air.
Sn-Ag alloy plating was applied as the topcoat of the substrate to confirm the wettability of the
molten solder balls. Cu dissolved into the molten solder balls from the substrate without Ni plating
layer; the Cu content of these solder balls exceeded the Sn-Ag-Cu eutectic composition. The high Cu
content of the solder balls caused a decrease in their microhardness after the 150°C aging. The Ni-
plating layer increased the shear fracture loads of the solder balls, corresponding to the inhibition of
void formation in the balls. The pullfracture load, which shows the strength of the solder-inter-
metallic compound layer interface, decreased with Ni plating.
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