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Abstract: In this study, the heteroepitaxial thin film growth of B-Ga203 was studied according to the position of the susceptor
in mist-CVD. The position of the susceptor and substrate was moved step by step from the center of the hot zone to the inlet of
mist in the range of 0~50 mm. It was confirmed that the average thickness increased to 292 nm (D1), 521 nm (D2), and 580 nm

(D3) as the position of the susceptor moved away from the center of the hot zone region. The thickness of the lower region of

the substrate is increased compared to the upper region. The surface roughness of the lower region of the substrate also increased

because the nucleation density increased due to the increase in the lifetime of the mist droplets and the increased mist density.

Therefore, thin film growth of 3-Ga203 in mist-CVD is performed by appropriately adjusting the position of the susceptor (or

substrate) in consideration of the mist velocity, evaporation amount, and temperature difference with the substrate, thereby
determining the crystallinity of the thin film, the thickness distribution, and the thickness of the thin film. Therefore, these results
can provide insights for optimizing the mist-CVD process and producing high-quality f-Ga2Os thin films for various optical and

electronic applications.
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Fig. 1. Schematic of the mist-CVD system with various substrate
positions of 0, 25, and 50 mm in the furnace.
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(@) D1 =0mm

(b) D2 =25 mm
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(c) D3 = 50 mm

Fig. 2. B-Gax0; thin films sample images grown on a two-inch c-plane sapphire substrate placed on a susceptor of position (a) D1=0 mm, (b)
D2=25 mm, and (c) D3=50 mm, and corresponding (d—f) the thickness mapping diagrams, respectively.
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Fig. 3. Average thickness and deviation of grown B-Ga2Os thin films
depending on substrate positions.

of o2 ©ct. mepA 45’2 7]&olxl AAJEel hot
zoneo| A 9] 71& 9JX]7} inlet R0 2 th7pA = A o]
velocity@t &&= Hxh= AAA €. o]t 52 0] AE &
Loteloldln g AE gutE O|AE WA Jifetime &
7FstAl &AL 71 $19] diffusion &= H 7t 57161 =
of, FAZ % 5719 L e P2 2 U shEollA
9 di“q 272 9 ARRA A [17].

Y 4= A= B-Gay0; BHate] AFMS o] &
1’%71% Z74 3 3R ouR] % AZ7] )
H 4(a)oll Al B-Gaz03 A7 9] Ho] g4

stol =
24
i

I
o grt



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 5, pp. 500-504, September 2023: Kim et al.

(@) ey

[nrh]
d9
Q

/0,,,/
s 0

D1 =0 mm

(nm)1

(C) 00

80
0
"1'711 60
O
0 40
&
/007 < 20
4
0

D3 =50 mm

503

(b)

(nm)130

104
[ﬁrhl
131
Q

D2 =25 mm
(d) 200
150
E
=
~ 100
E
14
50
0 - - .
D1 D2 D3

Substrate position

Fig. 4. (a-c) Three-dimensional AFM images of the B-Ga2Os thin films depending on substrate positions and (d) plot of surface roughness with

its variation.
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