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Figure S1 a) The top-view and b) cross-section SEM images of Ga,0s; thin film.

o State Key Laboratory of Luminescence and Applications, Changchun Institute of
Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, No.3888
Dongnanhu Road, Changchun, 130033, People’s Republic of China. E-mail :
zhangzz@dlut.edu.cn; shendz@ciomp.ac.cn

b- University of the Chinese Academy of Sciences, Beijing 100049, People’s Republic
of China.

¢ School of Microelectronics, Dalian University of Technology, Dalian, Liaoning
116024, People’s Republic of China.

Please do not adjust margins




Please do not adjust margins

ARTICLE Journal Name

Figure S2 The atomic force microscopy of Ga,0s. The root-mean-square surface roughness is 13.3 nm.
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Figure S3 The XRD pattern of Ga,03 with logarithmic coordinates.
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Figure S4 The room-temperature photoluminescence spectra of high- and low-oxygen vacancy. A 193-nm laser was used as the

excitation source. The position of band edges and defect level is shown on the right.

The main PL peaks correspond with emissions between defect levels in previous works.! The states of Ec - 0.81 eV and Ec - 4.48 eV are
related to the extrinsic impurities and change less.? The sates of E¢ - 1.29 eV is mostly related to the oxygen vacancy and is regarded to
results in the 3.19 eV-PL peak.3* The PL spectra indicate the reduction of Vo density in low Vo density materials.
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Figure S5 The spectral response of Si/Al,03/Ga,0; device. The -3 dB cutoff is 260 nm.
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Figure S6 The configuration of reset-speed measurement.
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