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Abstract: In this study, MOSFETSs fabricated on Si-doped, MBE-grown 3-Ga,O; are demonstrated. A Si-doped Ga,0s;
epitaxia layer was grown on a Fe-doped, semi-insulating 1.5 cm x 1 cm G&QO; substrate using molecular beam epitaxy
(MBE). The fabricated devices are circular type MOSFETs with a gate length of 3 um, a source-drain spacing of 20
pum, and a gate width of 523 um. The device exhibited a good pinch-off characteristic, a high on-off drain current ratio
of approximately 2.7x10°, and a high breakdown voltage of 1,080 V, which demonstrates the potential of GaOs for
power device applications including electric vehicles, railways, and renewable energy.
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Table 1. Material properties for major semiconductors.

Parameters S 4H-SIC GaN [-Ga&03; Diamond

Band gap eg (eV) 11 3.3 34 4.8-49 55
Electron mobility p
(cm?V's)
Breakdown electric
field ebr (MV/cm)
Relative dielectric

1,400 1,000 1,200 300 (est.) 2,000

25 33 6-8 (est) 10

11.8 9.7 9.0 10 55
constant ¢
Johnson’'s FOM 1 126 16.6 40 334
Baliga's FOM 1 340 870 3444 24,664
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Fig. 1. Cross-sectional schematic of the device.
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Fig. 2. (3) Top-view optica image of the fabricated device and
(b) magnified image.
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Fig. 3. (8) Cross-sectiond SEM image of the fabricated device and
(b) magnified image.
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Fig. 4. DC transfer characterigtics of the fabricated device (log scde).
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Fig. 5. lgsVgs characteristics of the fabricated device.
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Fig. 6. Breskdown voltage characteristics of the fabricated device.
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