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Abstract In order to obtain high-quality films and reduce experimental costs, B-Ga,0, films were synthesized on mica
substrates by chemical vapor deposition using GaTe powder as the Ga source. High crystalline quality 8-Ga,O, thin films
were obtained by changing the growth temperature, buffer gas, and growth time, which were confirmed by X-ray
diffraction (XRD) and Raman spectroscopy. XRD results showed that the optimal growth temperature of the film was
750 °C. A comparison of 3-Ga,O, films synthesized under different buffer gases revealed Ar to be the best environment for
growing film materials. The growth time of the thin films was changed under an Ar atmosphere to achieve 3-Ga,O, thin
films with high crystalline quality. XRD results showed that the thin film with a growth time of 20 min had high crystalline
quality. Finally, it was transferred to a Si/SiO, substrate with a 300 nm thick oxide layer and tested by atomic force
microscopy to obtain a 16 nm thick two-dimensional Ga,O; film
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Fig. 1 Schematic diagram of CVD growth system and
temperature distribution. (a) CVD growth system;

(b) temperature distribution
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Fig. 2 CVD epitaxial growth procedure
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Table 1 Growth conditions of sample 1 and sample 2

Sample number Buffer gas Growth time /min Temperature /°C Oxygen flow rate /(mL-min" ')
Sample 1 Ar 30 650 1
Sample 2 N, 30 650 1
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Fig. 3 Characterization of the Ga,O, films grown under different carrier gases at a growth temperature of 650 “C and a growth time of

30 min. (a) XRD pattern; (b) Raman spectroscopy
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Fig. 4 XRD pattern of Ga,O, films at different growth temperatures. (a) (b) XRD pattern of samples grown at dlfferent temperatures; (¢c) AFM
image of the film grown at 750 °C; (d) SEM image of the film grown at 750 °C; (e) height map of the films grown at 750 'C
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Table 2 Growth conditions of samples 3 to 8

Sample number Buffer gas Growth time /min Temperature /C Oxygen flow rate /(mL-min~")
Sample 3 Ar 20 650 1
Sample 4 Ar 20 730 1
Sample 5 Ar 20 740 1
Sample 6 Ar 20 750 1
Sample 7 Ar 20 760 1
Sample 8 Ar 20 850 1
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Table 3 Growth conditions of sample 9, 6, and 1

Oxygen Flow
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min ')

Sample 9 Ar 10 750 1
Sample 6 Ar 20 750 1
Sample 1 Ar 30 750 1
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Fig. 5 Characterization of samples at different growth times, under the conditions of growth temperature of 750 C and Ar as carrier

gas. (a) XRD pattern of B-Ga,O, films grown under different growth times; (b) AFM image of the B-Ga,O; film grown at a

growth time of 20 min
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