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Abstract e-Ga,0, thin films were grown on 4H-SiC substrates by metal organic chemical vapor deposition (MOCVD) and
crystalline quality were evaluated depend on growth conditions. It was found that the best conditions of the e-Ga,O; were grown at a
growth temperature of 665°C and an oxygen flow rate of 200 sccm. Two-dimensional growth was completed after the merge of
hexagonal nuclei, and the arrangement direction of hexagonal nuclei was closely related to the crystal direction of the substrate.
However, it was confirmed that crystal structure of the &-Ga,0; had an orthorhombic rather than hexagonal. Crystal phase
transformation was performed by thermal treatment. And a B-Ga,O, thin film was grown directly on 4H-SiC for the comparison to
the phase transformed B-Ga,O, thin film. The phase transformed B-Ga,O; film showed better crystal quality than directly grown one.
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Fig. 1. XRD patterns (0-20 scan) of e-Ga,O; thin films depend
on growth temperature (H,O flow: 200 sccm).
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Fig. 2. Optical Images of £-Ga,O; thin films grown at (a) 635°C, (b) 650°C, (C) 665°C.
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Fig. 3. XRD patterns (®-20 scan) of e-Ga,O, thin films depend
on H,0 flow rate (growth temperature: 665°C).
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Fig. 4. XRD patterns (0-26 scan) of the e-Ga,0O; (black), crystal
phase transferred -Ga,O; (red) and directly grown B-Ga,O,
(blue) on 4H-SiC substrate.
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Fig. 5. XRD patterns (o scan) of the £-Ga,0O; (red), crystal phase
transferred B-Ga,O; (blue) and directly grown B-Ga,O; (green).
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Fig. 6. 3D microscope (x2500) images of (a) e-Ga,0, (b) transferred B-Ga,0;, (c) directly grown B-Ga,0,.
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Fig. 7. SEM images showing merge process of €-Ga,O; thin film: (a) isolated nuclear region (b) nuclear island merging region (c) com-
pletely merged region.
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