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Development of wide-bandgap oxide epitaxial thin films by multi-wavelength
excimer laser processing and substrates modification

Matsuda, Akifumi
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Epitaxial thin films of B -Ga203(-201) with optical bandgap of 4.9eV was
obtained on a NiO(111l)-buffered a -A1203(0001) substrate at room-temperature by following
approaches; (1) modification of crystal nucleation sites and growth direction on atomically stepped
surface of the substrates, (2) reduction of planar lattice mismatch by introduction of a buffer
layer, and (3) non-equilibrium solid-phase crystallization by excimer laser processing. The
characteristic nucleation at step-edges was experimentally observed, and (111)-planes of rock-salt
type crystals were demonstrated as good buffer layers owing to their homogeneous distance of anion
and cation planes as well as their planar symmetry and lattice parameter. The morphology of
substrates, and the structure of buffer layers were revealed to have impact on epitaxial formation
of wide-bandgap oxide semiconductor thin films by excimer laser processing at room-temperature.
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