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Abstract Ga,O; thin films were grown on n-type Si substrates at various growth temperatures of 500, 550, 600, 650 and
700°C. The Ga,O; thin films grown at 500°C and 550°C were characterized as featureless flat surface. Grown at higher
temperatures (600, 650, and 700°C) showed very rough surface morphology. To figure out the annealing effect on the thin
films grown at relatively low temperatures (500, 550, 600, 650 and 700°C), the Ga,O, films were thermally treated at 900°C
for 10 minutes. Crystal structure of the Ga,O; films grown at 500 and 550°C were changed from amorphous to poly-
crystalline structure with flat surface. Ga,O, film grown at 550°C was chosen for the fabrication of a Schottky barrier diode
(SBD). Electrical properties of the SBDs depend on the thermal treatment were evaluated. A MSM type photodetector was
made on the low temperature grown Ga,O; thin film. The photocurrent for the illumination of 266 nm wavelength showed
5.32 times higher than dark current at the operating voltage of 10 V.
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Fig. 2. SEM images of surface state of Ga,O, thin films after thermal treatment at 900°C correspond to the initial growth temperatures
of (a) 500°C, (b) 550°C. (c) AFM image for the case of 550°C grown film after 900°C annealing.
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Fig. 3. XRD spectra of Ga,Oj; thin films grown at temperatures

of 500, 550, 600, 650 and 700°C. Insertion shows spectra of

the thin films grown at 500, 550°C measured with GI-XRD
mode.
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Fig. 4. XRD results after thermal treatment at 900°C for the
Ga,0; thin films grown at 500, 550, 600, 650 and 700°C.
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(black solid line), after thermal treatment (red solid line).



Low temperature growth of Ga,O; thin films on Si substrates by MOCVD and their electrical characteristics 49

GaO HLU]—,] 7(:)1
A9l ool W74 A
Aew, 474 *é%} Zol Si 7%

d s ﬁé*é%}oq built-in o]
290, JUYEs ARUEE § 2R 2% BE
el dFg vEE FTkeke AE Holi 3
™, 900°C A2 3 22t A2 4
Hlal] oF 1.84) & 2t& Helx ok A,
FUEE 900°C EAg] 3 &) dx]glsiA] e
ol B3] oF 93 ¥ AE ke 7lo] ABWUL-E Ho
ATt 900°C EAE] 7+ LApe] AW
ol Wl & gole welse
Z7} vlgLe IH)x

OSL'
m
g%
BT
o OB

l‘-1>
)
o
=
Ju
g
Mol

Hetslz] f1eted TLM S o]-8-3td 900°Collx 24
2] gk whake] HE WA gE RIS AH p,=1.96 %
10' Q-em’e2 BIEAT. o] A UAwkel g5
o Hlste] w9 F FOEA opnf olT F ko] J
= H|A|3Jo] HBgR R Y HFEE F7HE 7)o
A 70l dS Ao FEEnh B HE v|A g
o] F7} ol¢lell® (1) EAe] HAlA whte] Aba &
F(oxygen vacancy)?] U= 7A, (2) HHEke] W 4ks)
3) A Ayo] v ANNA thAA g WHElslaA] A E
o=z 2gsl= AAH 77 (grain boundary) B S7F,
(4) Sizt v AAHAAM Y] A7t e 2k W3t F ‘:}
et 150l HIAAR AREUE S/ 719

RS Zem F5T F 3 ‘:} AN Bk ﬁﬁﬂ
of thelrl= AAA AFEel H HFeF o=

—_

o
_l

e
o
=)

—a— dark
10’ —4A— 266nm laser

10°

10"

107

Current Density(A/cmz)

10°

10°*

-15 -10 -5 0
Voltage (V)
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