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This research investigates the effects of Ga addition on the interfacial reactions between Pd and
Sn-Ga (0.1wt.%-1wt.%Ga) solders. The reactions were carried out in solid-state aging at
160~200°C and liquid-state aging at 250°C. For the Sn/Pd interfacial system, PdSn, is the major
reaction phase with an extremely high growth rate. The PdSn, growth was controlled by volume
diffusion and Sn is the dominant diffusion species. However, excessive growth of the interfacial
intermetallic compound (IMC) deteriorates the mechanical properties of solder joints. If the
IMC growth could be slowed, it would benefit the reliability of solder joints. In this study, it was
found that minor Ga addition can effectively inhibit the PdSn, growth. In the solid-state reaction,
only 0.1wt%Ga addition can suppress the PdSn, growth by ~50%, in comparison with the Sn/Pd
interface. When the Ga content increased to 0.5wt.%, it was further reduced by over 90%. A thin
PdGa phase layer (~1 um thick) was formed at the PdSn,/Pd interface, which can be regarded as
the diffusion barrier layer. Both two reaction phases, i.e., PdSn, and PdGa, were further
identified by transmission electron microscopy (TEM). The growth Kkinetics was also
systematically investigated. In the liquid-state reaction, a similar reduction in the PdSn, growth
was found. In contrast, the inhibition effect was not as strong as in the solids-state reaction and
the PdGa phase was not formed. The growth inhibition is likely that the Ga doping in the PdSn,
lattice retards the Sn diffusion.
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