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Bottom up _creation of singularities by utilization of equilibrium and
non-equilibrium crystal growth from vapor phase
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Ga203, In203, Al203

It has been known that the group-111 sesquioxide semiconductor crystals
(Ga203, In203, and Al203) each have one stable phase and multiple metastable phases (polymorphs). In
order to fabricate a device using these crystals, it is inevitable to clarify the key conditions
for the growth of stable and metastable phases and to elucidate the characteristics of each phase.
In this study, these crystals were grown on a variety of substrates (sapphire, GaN, and Ga203) by
multiple chemical vapor deposition (CVD) methods such as mist CVD and halide vapor phase epitaxy
(HVPE). A series of results revealed that growth of metastable phases occurs due to the constraints
of the lattice structure of the substrates and molecular structure of the source gases under
non-thermal equilibrium. This guideline has paved the way for various device applications.
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