Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 32, No. 6, pp. 528-533 November 2019
DOI: https://doi.org/10.4313/JKEM.2019.32.6.528
ISSN 1226-7945(Print), 2288-3258(Online)

528

DIAESIE | MSEAIAS] HPH £8% S| TS 53t
H
=

(Al,Gai-)20; Oflm/utate

=4 Ao A4

HHA |2

Bandgap Control of (AliGa )03 Epilayers by Controlling Aqueous Precursor

Mixing Ratio in Mist Chemical Vapor Deposition System

Kyoung-Ho Kim'?,

Yun-Ji Shin', Seong-Min Jeong', and Si-Young Bae'

! Energy and Environmental Division, Korea Institute of Ceramic Engineering and Technology, Jinju 52851, Republic of Korea

2 Department of Material Science and Engineering, Pusan National University, Busan 46241, Republic of Korea

(Received September 21, 2019; Revised October 8, 2019; Accepted October 11, 2019)

Abstract: We investigated the growth of (Al(Ga;),0; thin films on c-plane sapphire substrates that were grown by mist
chemical vapor deposition (mist CVD). The precursor solution was prepared by mixing and dissolving source materials

such as gallium acetylacetonate and aluminum acetylacetonate in deionized water. The [Al]/[Ga] mixing ratio (MR) of

the precursor solution was adjusted in the range of 0~4.0. The Al contents of (AlyGa;«)>0O;3 thin films were increased
from 8 to 13% with the increase of the MR of Al. As a result, the optical bandgap of the grown thin films changed
from 5.18 to 5.38 eV. Therefore, it was determined that the optical bandgap of grown (AliGa,),0Os thin films could be

effectively engineered by controlling Al content.
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Fig. 1. Schematic of horizontal hot-wall type mist CVD to grow
(AlyGa;)205 thin films.

Table 1. Growth condition of 0-Ga,O; and a-(AlyGa,«),0; thin films.

Classification Growth condition

Precursor Ga(CsHg0O,)s, AI(CsH;0,);
Solvent Deionized water
Substrate C-plane a-Al,Os
Total amount of solution 100 mL
Precursor mixing ratio [Al])/[Ga] = O (ref), 2.5, 3.5, 4.0
Growth temperature 500C
Growth time 1 hour
Carrier gas Air
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Fig. 2. Thickness mapping of grown a-(AlyGa;)>O;3 thin films
on 2-inch c-plane sapphire substrate for various mixing ratio of
0 (ref), 2.5, 3.5, and 4.0.
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Fig. 4. Cross-sectional and top view of SEM images of grown
thin films with a growth condition of (a, b) MR =25, (c, d) MR =
3.5, and (e, f) MR =4.0.
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2theta scan area of a-(AliGa;)0s.
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