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Melting Point of Amorphous Copper Phase on Crystalline
Silicon Solar Cells During Cold Spray using Molecular

Dynamics Calculations
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ABSTRACT: In solar industry, numerous researchers reported about cold spray method among various electrode formation technic, but
there are no known a bonding mechanism of metal powder. In this study, a cross-section of copper electrode formed by cold spray method
was observed and heterogeneous phase between silicon substrate and copper electrode was analyzed using morphology observation
technic. SEM and TEM analysis were performed to analyze a crystallinity and distribution shape of heterogeneous copper phase.
Molecular dynamics simulation was performed to calculate glass transition temperature of copper metal. In the result, amorphous copper
phase was observed near interface between silicon substrate and metal electrode. The results of the molecular dynamics simulation show
that an amorphous copper phase could be formed at a temperature below the melting point of copper because cold spraying resulted in
a lower glass transition temperature.
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