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Abstract

In today's technological landscape, thepush for miniaturization in electronic devices isgreater than
ever,drivenby technological advancements. The challengesof electromigration and thermomigration
have arisen due to the need to establish new electronic connections under conditions characterized
by creeping temperatures, originating from the low melting point of solders and high current
density. Therefore, recently, alloying and composite materials have been employed to enhance
the resistance of electronic connections to electromigration. In this study, efforts to enhance the
resistance to electromigration using a composite SAC0307 lead-free solder alloy incorporating
cobalt microparticles. The presence of cobalt in the intermetallic composition of the interface
causes more stahility of the intermetallic composition of the interface and prevents the reduction
of the thickness of the intermetallic composition of the interface during the time of the
electromigration test; As a result, the stability and electronic connection of the sample soldered
with composite solder aloy is more than that of non-composite solder aloy. On the other hand,
due to the fine grain structure and the increase in grain boundary density in the composite solder
aloy, the lattice diffusion mechanism in the non-composite solder alloy has been changed to the
grain boundary diffusion mechanism; As aresult, due to the consumption of copper atoms flowed
from the cathode side to the anode by the intermetallic compounds present in the grain
boundaries, non-uniform microstructural was observed in the composite solder aloy during the
time of electromigration test.

K eywor ds:L ead-free solders; electromigration; Soldering; Intermetallic compound; Accumulative Roll Bonding.
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