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Electromigration study in eutectic SnPb solder joints
with Ni under-bump-metallization and solder-on-pad
surface finish

Student: Tai-Lin Wu Advisor: Dr. Chih Chen

Department of Materials Science and Engineering, National Chiao
Tung University

Abstract

As the performance and. device density of electronic products continuous to
increase, electromigration has become an important reliability issue.In this study,
electromigration study is conducted in eutectic: SnPb solder joints with Ni
under-bump-metallization and solder on.pad (SOP) surface finish. We observed that
there is severe damage on the substrate side, and the damage on chip side is not
obvious. The damages on substrate side included void formation, dissolution of
copper, and intermetallic compound formation. The voids almost separated Cu pad
from the solder. We used microstructure analysis and 3-dimension simulation to
investigate the electromigration mechanism in the area between SOP/ Cu surface
finishes and solder. The higher diffusion rate of Cu in the eutectic SnPb solder was
responsible for the serious void formation in the surface of the SOP and the solder

layers. Therefore, the surface becomes the weakest region during electromigration.
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