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Fabrication of f-Ga,O; Metal-oxide-
semiconductor Field-effect Transistors with
o-doped Channel via Non-vacuum Mist
Chemical Vapor Deposition

esE - FER - FFE M

Hao-Chun Hung, Han-Yin Liu, Wei-Chou Hsu

Aur AR IER EH AR08 F AALR R A5 (mist chemical vapor deposition, Mist-
CVD) ##f > 7 c BEF A AR EZTEZHAKED B-A1LE (B-Ga,0,) » EBHREA
8 (Sn) 0 BB EME LA F 5 E ALY (metal-oxide-semiconductor field-effect transistor,
MOSFET) * Ff# i % Sn  # 3 $-Ga,0, MOSFET B3I R AL > 037 KRBT 7 2.38
mA/mm  FEER 8.1 V> REEFHME 394.5 mV/dec » 45 5@ T M 1.49 Q-cm” ~ B &M
HER 1270V > 3 B ph3h B IMEAEAEHE (power figure of merit, PFOM) 1.08 MW/em® » & i X 5&
A (X- ray diffractometer, XRD) + —/R & T H 3 4& (secondary ion mass spectrometer, SIMS)
TR —E R M (capacitance-voltage, C-V) LEMR S HEE > AARSTEERT %%’H Sn o

BB RAERER > TRTEFX CVD RS FE -Ga,0, THHEZHEN

This study demonstrates, for the first time, the successful integration of tin (Sn) d-doping
into the channel layer of f-Ga,0; metal-oxide-semiconductor field-effect transistors (MOSFETSs)
using a non-vacuum mist chemical vapor deposition (Mist CVD) technique. The fabricated Sn
o-doped f-Ga,0; MOSFET exhibited excellent characteristics, including a maximum drain current
of 2.38 mA/mm, a threshold voltage of —8.1 V, a subthreshold swing of 394.5 mV/dec, a specific
on-resistance of 1.49 Q-cm’, and an off-state breakdown voltage of 1270 V, corresponding to a
power figure of merit (PFOM) of 1.08 MW/cm”. Comprehensive material and electrical analyses,
including XRD, SIMS, and CV measurements, confirm the successful realization of a high-quality
o-doped heteroepitaxial structure. These results highlight the potential of Mist CVD as a cost-
effective and scalable method for developing high-performance f-Ga,0; power devices.
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