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Abstract: In this research, we evaluated the electrical properties of polycrystalline-gallium-oxide (Ga;Os) thin films grown
by mist-CVD. A 500~800 nm-thick Ga,Os film was used as a channel in a fabricated bottom-gate MOSFET device. The phase

stability of the B-phase Ga,O; layer was enhanced by an annealing treatment. A Ti/Al metal stack served as source and drain

electrodes. Maximum drain current (Ip) exceeded 1 mA at a drain voltage (Vp) of 20 V. Electron mobility of the B-Ga,O;

channel was determined from maximum transconductance (gn), as approximately,

1.39 cm*Vs. Reasonable device

characteristics were demonstrated, from measurement of drain current-gate voltage, for mist-CVD-grown Ga,O; thin films.
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Fig. 1. (a) Cross-section and (b) bird’s-eye view of fabricated
MOSFET. Pt wafer was utilized for bottom contact in probe station.

Table 1. Specification of the substrate.

Substrate pt+t Si/SiO,
Si Heavily doped silicon, dopant: boron
SiO, Thermal oxidation, thickness: 100 nm

Table 2. Composition of solution and doping ratio.

Solution 0.05 M Ga (CsH;05);
Precursor Ga (CsHg0s)3
Solvent Deionized water
Doping ratio 0.1%, SnCl, solution
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Fig. 2. Photographs of the fabricated bottom-gate MOSFET. (a)
Front (top contact) and (b) back side (bottom contact) of device.
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Fig. 3. SEM images of grown Ga,O; layer. (a) Side view, and
top view of (b) as-grown Ga,O; and (c) annealed Ga,Os.
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Fig. 4. XRD 2 theta scan of grown Ga,O; thin films for the
scan range of (a) 10~50° and (b) 37.8~38.8°. Note that 3
phase feature was enhanced after annealing process.
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Fig. 5. Simulated energy band diagram of P++Si/Si0,/Ga,0;
bottom-gate MOSFET at equilibrium state.
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Fig. 6. Measured drain current versus gate voltage depending
on the drain-voltage of the fabricated MOSFET.
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Fig. 7. Measured threshold voltage as a function of drain voltage
in the faricated MOSFET.
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