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Ultra-wide-bandgap ¢-Ga» O3 epitaxial thin films were successfully grown by mist CVD
method. For the bandgap control of ¢-Ga,Qj3, incorporating Al and In into ¢-Ga,O; was
demonstrated to enable the bandgap energies to be tuned from 4.5 eV (Inx=0.2) to 5.9 eV
(Al x=0.39). TEM observation revealed that the ¢-Ga.Oj3 thin film on the GaN template
showed columnar structures. Furthermore, by analyzing XRD ¢ -scan, the ¢-Ga,O3; thin
film was revealed to possess the occurrence of three rotational domains. The growth
mechanics of the rotational domains was explained using atomic arrangement of ¢-Ga;Os3
and the crystal structure of the template.
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Fig. 2 Transmittance spectra of (a) ¢ -(Al,Ga,) 203 and (b) ¢ -(In,Ga.)» O3 thin films.
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Fig.3 (ahv)? curves as a function of 4v, and the linear extrapolation (arrow) used to
estimate the direct bandgaps of (a) ¢ -(Al,Ga1.) 203 and (b) ¢ -(In,Gai,) 2053 thin films.
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Fig. 4 TEM observation of ¢-Ga,O3 thin film on GaN
template (a) low and (b) high magnification.
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Fig.5 XRD ¢ scan of {122} ¢-Ga;Oj3 thin film.
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Fig. 6 (a)Schematics of the occurrence of three rotational domains for ¢-Ga,O3; due to the crystal
structure of the GaN template. (b) Schematic of the orthorhombic ¢ -Ga,O; atomic arrangement
viewed along the c-axis. A single unit cell of ¢ -GaQOj3 is depicted in the lower lefthand side of the
figure. Single unit cells were placed (1) without rotation, (2) with a 120° rotation (2), and (3)
with a 240° rotation on the atomic arrangement of & -Ga,O3.
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