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Abstract: The effect of sputtering power on the amorphous Ga20s thin film deposited using the radio frequency sputtering

system was evaluated. Amorphous Ga20s3 is cheaper and more efficiently fabricated than crystalline Ga20s3, and is studied in

various fields such as RRAM, photodetector, and flexible devices. In this study, amorphous Ga>xOs; was deposited by radio

frequency sputtering system and represented a transmittance of over 80% in the visible light region and a homogeneous and

dense surface. The optical band gap energy decreased as the sputtering power increased owing to the quantum size effect. Thus,

the specific band gap of amorphous Ga>Os can be obtained by adjusting the sputtering power, it indicates amorphous Ga203 can

be used in various fields.
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Fig. 1. Schematic of RF sputtering system.
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Table 1. Details for sputtering conditions.
Parameters Conditions
Layer Gax0;

Targets Gax0s5 (4 N, 99.99%)

Substrate Soda-lime glass
Base pressure 0.6 mPa
Working pressure 0.666 Pa
Gas flow rates Ar: 0.02 L/min
Input power (RF) 50 W 100 W 150 W 200 W
Deposition time 8lmS5s 39m28s 28m50s 21 m54s
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Fig. 2. The XRD patterns of the Ga.O; films at various post-annealing
temperatures.
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Fig. 3. The SEM images of the amorphous Ga2Os films at various RF sputtering power; (a) the section of GaxOs fabricated at RF sputtering
power 50 W, (b) the surface of Ga2Os fabricated at RF sputtering power 50 W, (¢) 100 W, (d) 150 W, and (e) 200 W.

SEMo.z Z7gt v]gd Ga,0:9 THa 13 3(a)dl,
AEHE R o] o] ThE 2H-S 27 3(b)~(e)oll HEFAIE
8 3(a)E &3l I Ga057F 121 713 #10]l 300 nm
A= SAE NS Flstln. AnEHE oo i
H7gd Ga,0s FHE2 25 123 et #H S e
U AAIRE, 2 Abol= A A] AU o= Gaz0s= 274
of 27 g74s] won, ey ou A7t 3ags] 2 A
/g0l 27 wizoll SEM 70 o3 7] wizolth. F7HA

o9 W Ga0s 54 B s UV-vis
spectrophotometerg &£ £t &451%ch

I 40]l= UV-vis spectrophotometerS 0]-85}9
HY Gay0:9) £9H8-S S5tk RE AnEly ot
oA ZAME GazOs= 7HAEA] @ ollA 80%2] =2 &
1&g Hof £y uato] ZATE| 9122 SISt &
+ B8 Ga0:001A 234 uhe 2 B ojRQl=t) o
A Age s SAE 9faro] gHo] fUshS UERY]

o



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 5, pp. 488-493, September 2023: Kim et al.

-]
o
T

—200W
— 150W
—100W
— 50W

[=:]
o
T

Transmittance (%)
&
T

N
o

1 " 1 " 1 E 1 n 1 " 1 L 1

300 400 500 600 700 800 900
Wavelength (nm)

1000

Fig. 4. The transmittance of the amorphous GaO; films at various RF
sputtering power.
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Fig. 5. The optical bandgap energy of the amorphous Ga>Os films at
various RF sputtering power.
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Fig. 6. (a) The I-V curve and (b) the resistance of amorphous GaxO; thin films at various RF sputtering power.
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