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Development of technology for fabrication of metal thin coating on ceramic
substrates by cold spray method
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In order to achieve higher reliability and simplification of the
manufacturing process at the junction of the power module substrate and circuit, we developed the
tecﬂnglogy of directly forming the ceramic substrate and the copper circuit by the cold spray
method.

Specifically, a thin aluminum bond layer was formed between the copper coating and the ceramic
substrate to improve the bondability. For that purpose, we developed technologies for thin and flat
metallic coatings and further clarified the mechanism of joining.(1) Numerical simulation and
experiments have been conducted to develop rectangular cross-section nozzles for efficient
deposition patterning,(2) It was suggested that the reason why the aluminum nitride base material
has a higher adhesion to the aluminum coating than the alumina substrate is that the bond through
the amorphous layer and the lattice mismatch of the metal bond between the base material and the
aluminum atom of the coating are relatively small.
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