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Nano-themit bonding for electronics packaging of power semiconductor
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A novel mounting technology for next generation semiconductors such as SiC and
GaN on the power devices are expected to save energy efficiently. In the case of the next generation
power device, conventional soldering technology is not available. In the present study, solid-liquid
reaction bonding process using Sn thin film has been developed to apply it to bonding of semiconductor
chip to Cu substrate. The formation of intermetallic compounds at the bond interface was investigated by
detailed metallurgical examination. Firstly, Cu6Sn5 was formed by solid-liquid reaction, that is the
reaction between solid copper and liquid tin, and it transformed to Cu3Sn during the bonding process. The
addition of Zn to Sn film was effective to suppress formation of voids. The addition of Ag to Sn thin
film formed Ag4Sn layer instead of Cu-Sn intermetallic compounds, which could reduce thermal stress on a
Si chip because of its lower elastic modulus than Cu3Sn.
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