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Investigation of damage mechanism of metal nanoparticle interconnect used in
flexible electronic circuits under electrical and mechanical loadings
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The followings were shown for the first time in the world;
In the flexible silver nanoparticle lines under electrical and mechanical loadings, the local
decrease in line’ s thickness by the formation of the metal particles aggregates on the line and
electromigration, EM, was the complex damage factor, and as EM damage mechanism, the porous internal
structure of the line changes, the aggregates of silver particles like a crystal grain were formed
with electrical loading, and the metallic atoms diffused along the grain boundary by
electromigration.
In general EM damage, the damage by the grain boundary diffusion occurred on the cathode side of the
line, but the damage occurred on the anode side in the silver nanoparticles lines. Thus, it was
revealed that it was necessary to build an atomic diffusion model in consideration of inhomogeneity

of the crystal grain size in the line’ s internal structure to reproduce this phenomenon, and the
theoretical model was immediately started to build.
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