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Abstract

In electronic packing, the dissolution of thin film under-bump
metallizations (UBMs) and surface finishes in molten lead-free solders is one of
the most important processing concerns. Due to a higher melting temperatures
and richer Sn content, molten lead-free solder such as SnAgCu tend to dissolve
the UBMs and surface finishes at faster rates than the eutectic SnPb. The
SnAgCu solder are a series of lead-free solders with broad compositions. The
OSP/Cu surface finish is the most common and important for solder pad and
bumps in industry now. One of the important reasons for using Cu in packaging
assemblies is that it provides good electrical conductivity. Therefore, the overall
objective is to study in depth the reaction between the SnAgCu solders with

various Cu concentrations, solder ball volume and the OSP/Cu.

In this study, solder balls of different concentrations Sn3AgxCu
(x=0/0.3/0.5/0.7wt.%) and different diameters, 500 um or 760 um were
employed to study the influence of solder volume as well as the Cu
concentration. The solder pad had the OSP/Cu surface finish. The pad opening
diameter was 600 um. The solder balls were placed on pad, and then reflowed
for 90450 sec at peak reflow temperature of 235°C. The microstructureal
analyses of samples were obtained using a SEM, and the composition of
reaction product was identified by JEOL JXA-87600SX electron microprobe
(EPMA).

It was found that the Cu concentration and solder ball volume in the
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SnAgCu ternary solder has very strong effect on the Cu consumption thickness
and compound formation in solder joints with the OSP/Cu surface finish. The
different Cu concentration in the SnAgCu ternary solder changed the Cu
concentration gradient and dissolution driving force between molten-solder and
Cu pad. The interfacial IMC layers thickness and grain size increased with
increasing number of reflow times. From mass balance of Cu, whatever initial
Cu concentration in the SnAgCu ternary solder ball the Cu concentration will
reach dissolution equilibrium to maintain constant at various reflow times. The
results of this study suggested that a high Cu-content SnAgCu solder should be
used to prevent the chip failed due to molten solder dissolved nearly all the Cu

from the Cu pad.



