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3D wafer-scale packaging by multiphase bonding using layered metal films
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Recently, as integration requirement for electronic devices grows more than
ever, 3D-packaging technology instead of conventional 2D surface mounting is expected. On the other hand,
since SiC power semiconductor which can work at high temperature is expected instead of Si, a novel
die-bond with higher melting point than conventional solder joint is necessary to get better performance
out of SiC. In both cases, Cu-to-Cu bonding in micro-scale must be a key technology. In this work,
Cu-to-Cu bonding was carried out using low melting metals as filler metals. During the bonding process,
several phases react each other, resultin? in formation of intermetallic compounds as bond layers.
Microstructural developments of the bond layers and thermal stress evolution during bonding process and
use have been studied to clarify feasibility of application of the multi-phase bonding to either die-bond
or 3D packaging technologies.
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