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Formation of directly-bonded interface between gallium oxide and group-1V
semiconductor for power device application

Higashiwaki, Masataka
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We have developed a direct bonding technology between a Ga203 substrate and
a Si or a SiC substrate, which can be an effective solution to the two major issues for Ga203: the
lack of hole-conductive p-type, and the poor heat dissipation associated with the low thermal
conductivity. As a structural study, an intermediate layer formed at a Si/Ga203 bonding interface
was investigated as a function of post-bonding heat treatment temperature. We also evaluated
electrical properties of n-Si/n-Ga203 and p-S1/n-Ga203 heterojunction diodes and succeeded in
identifying their energy band alignments. Furthermore, thermal conductivities of Ga203/SiC bonded
substrates were characterized using the periodic heating pyrometry, and a high value of about 250
W/mK was obtained for a Ga203 thickness of 10 p m.
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