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Abstract: In this study, the effect of thickness on the Sn-doped -Ga20s thin films was investigated. f-Ga203 is a next-generation

material for power semiconductors and optoelectronics owing to its remarkable properties, such as an ultra-wide bandgap,

excellent thermal and chemical stability, and large breakdown voltage. However, its inherently low conductivity can be limiting

in applications that require high conductivity; therefore, improving the conductivity of f-Ga20s is important. In this study, Sn-

doped B-Ga20s thin films with various thicknesses were deposited on $-GaxOs substrates. All the fabricated samples exhibited

B-phase with a uniform and dense surface and transmittance of above 80% in the visible region. In particular, the 100 nm samples

showed the highest carrier concentration and mobility and the lowest resistivity. Thus, these findings are expected to play an

important role in improving the performance of devices by controlling the thickness of thin films.
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Table 1. Sputtering conditions.

Parameters Conditions
Targets 2-inch Sn-doped B-Ga203
Substrate (001)-B-Ga20;5 wafer
Base pressure 3x10° Torr
Working pressure 4 mTorr
Gas flow Ar: 20 SCCM
Input power 200 W
Thickness 100 nm 300 nm 1,000 nm

Deposition rate 13.16 nm/min

Table 2. Details for rapid thermal annealing conditions.

Parameters Conditions
Base pressure S mTorr
Working pressure 1 Torr
Temperature 800°C
Time 1 min
Atmosphere N2

Table 3. Sample conditions.

Sample Conditions (thickness)
S1 100 nm
S2 300 nm
S3 1,000 nm
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Fig. 1. (a) XRD patterns of the Sn-doped B-Ga2Os films with different
thickness and (b) FWHM of the (002) diffraction peaks and the
crystallite size.

Table 4. Details for X-ray diffraction conditions.

Parameters Conditions

Scan method Grazing incidence (GI)

Angle of Incidence 0.5°
Slit size 5x5 mm
Scan range 15~80°
Scan speed 4°/min
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Thickness: 1000 nm

(a)

Sn-doped B-Ga,0,

2.00KV 1.8mm x50.0k 2,00k 1.9mm x50.0k

2.00kV 1.6mm x50.0k

Fig. 2. (a) SEM cross-section images of the 300 nm Sn-doped f-
Gax0s layer on the B-Ga20Os substrate. (b~d) SEM images of the
surface morphology of the Sn-doped B-Ga:O; layer with different
thickness: (b) 100 nm, (c) 300 nm, and (d) 1,000 nm. (¢) SEM images
of the surface morphology of the Sn-doped B-Ga>Os layer on (100)-
Si wafer.
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Fig. 3. Optical properties of Sn-doped B-Ga20s layer on B-Ga20s3
substrate with different thickness: (a) transmittance and (b) optical
bandgap energy.
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Fig. 4. Electrical properties of the Sn-doped B-Ga20s thin films with
different thickness.
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