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Abstract

In this study, we used the TCu / Molten SnPb / Cuj structure to

investigate the polarity effect of electromigration. By the result, we found
that electronic current will accelerate the diffusion behavior of Cu in

molten solder severely.

The experiment condition was including two parts, which was
“liquid-state reaction” and “solid-state reaction”. In liquid-state reaction,
the sample was annealed at 230 °C with and without current stressing. In
solid reaction, the sample was annealed at 160 °C with and without
current stressing. Here the current density was 7.2 x 10° A/lcm?. By the
observation of the result, we compared the polarity effect of
electromigration on the thickness of intermetallic compound (IMC)

formation and the dissolution of Cu at the cathode and the anode site.

In the Cu/molten SnPb/Cu system of electromigration, the rapid
dissolution of Cu at the cathode site and the plenty formation of IMC at
the anode site was found obviously. It was concluded that Cu atoms were
dissolved quickly into the molten solder, and the dissolved Cu atoms were

driven to the anode side by electronic current immediately.

In addition, we reduced the experiment temperature to 160 °C and
take the solid sample under current stressing. Electromigration indeed
affects the formation of IMC at the anode and the cathode site. It
enhances the growth of IMC at the anode side and inhibits the growth at
the cathode side when compared with the no-current case. As the time of
current stressing increased, the propagation of Pb-rich phase was found at
the anode side. This is because Pb is the dominant diffusing species at

temperatures above 120 °C.



