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Structural, Electrical, and Optical Properties of AGZO Thin Films Using
RF Magnetron Sputtering System Under Ar Flow Rates
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Abstract: AGZO thin films were deposited on glass substrates using RF magnetron sputtering system under Ar flow rates, and

their structural, electrical, and optical properties were analyzed systematically. As a result of the XRD pattern, the peak of the

(002) (26=33.7°) orientation was observed, and it was found to have a hexagonal wurtzite structure. The sheet resistance of Ar

5 sccm was 3.073x10? ©/sq and showed the best electrical properties because of the improvement of mobility due to the increase

of the grain size and the variation of RMS roughness. In addition, the average transmittance was more than 90% for all samples,

which demonstrated good optical properties. It is expected that the TCO characteristics can be improved by controlling Ar flow

rates, and this will increase the efficiency of photoelectronic devices such as OLED and solar cells.

Keywords: RF magnetron sputtering, AGZO thin film, Mobility, Grain size, RMS roughness

1.ME

=g M A AslE(transparent conductive oxide,
TCO)& OLED (organic light emitting diode), LED
(light emitting diode) 5-9] ] AZ2fo|e} EfFA X9 &=
YAZo 2 Jda) delo] ghrh TCOE ¥AE 107 Qem
olst, 550 nme] 7hAl Al Aelol A W@ Sakg 80% o]
A A7 =2 1,000 S/m o]4fe] £71-& ghEslof st
[1]. SEA QI TCOQ ITO (indium tin oxide)= Y& A

£ Deok Kyu Kim; dkkim17@wku.ac.kr

Copyright ©2022 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

713 s JEJL ITO ‘#”44 Tor
of Al A&7t Basict [2]. o]
gi&l A& % sl ZnO+= o
/o] glon, FEX| ALY
o] FHsI= 5780l At [3].
% n-type SFEA| 24 F
wro] ZFA] AL 9Tt [4]. oF

o__@_a
Ir Mo rju

% n_|0|’
i)
2y
ol r
ol
L
g2 El

A9t ZnO'= A7) S/go] wheks Tl 9let. o] ZnO
o B. Al Ga 59| 3% 942 =Pgo2H o L 3
[s13

23 2 9ty iAo g Alo] =5 ZnO (AZO)?}t Ga
o] =% ZnO (GZO)7F o, AZO9] 742 H7|A, &
a4 9 5}0], ojgaFo] ERs) ulgo] At

ook A o] 9L

ol’dS 7HA AL 1, GZ09} 3¢



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 35, No. 1, pp. 32-36, January 2022: Jang and Kim 33

AZOR.C} Atsfol] cjgt Ago] 75}, 2% Zol7} Aot 2
g w0l Mtk Aol 9ok [5.6]. Kange AmElg o
2 AE3 AGZO urete] YA S42 BNt Ling
AZO, GZ0O, AGZO Btato] EfFAR] TCOS| E4 & vl
SHICE[7.8]. SAISF Ar 0] T} AGZO Hiofel £
afoll chet o758 ob Al 98 oItk

# APOIA L RF OLIYEE Aufe]3
sto], Alz} Gaol 3| 9H ZnO (AGZO) #2tg §:217]
T 910 SAA1A Aot ., AATE AGZO ate] Ar &
F‘_ékoﬂ Eq-% Q__/E?;%, ﬁ7]7§4 SHA EH 0 1=} HoH[‘,]-.

c 1’1 T e

A 2B o] §

HF B

2. 43 4y

o

= =0 AF&H 7132 Eagle XG glassE A3l
BHY B3 AAES 95 sulfuric acid peroxide
mixture (SPM) 24 IS ARt AGZO ¥rete RF
U2 EE AHEY AARS o] &sto] 6Q1X] F2]7|H
ol 150 nm 7| 2 ZAME] itk ojuf AR&-gF BFZl2 391
] AGZO (Zn0:Al;03:Ga03=96:2:2 wt%) E} %1 Al-L-5}
Qict wrok A& A] QERHE] 0H S ﬂ*i}ﬁm Yl 2
oOmm By aE AlR5te] Ay Yo £7] AL r 2 of
5107 Torr2 SX|A|Zich Ay U 24 o= ; 1 mTorr,

RF powerE 150 W2 1 AA|Z 00 power density=
3.289 W/cm?’o|t}. Ar S2FS MFC (mass flow

controller)& AF23}19] 5 scem, 15 scem, 25 sccmO 2
zolsto 2 A 271 AASIACH & 10 AGZO 8t
ato] Fat 24 A0 st &S LERgct

stare] A4 @ A% 3712 &elstr] sl XRD (X-
ray diffraction, Panalytical/X Pert PRO)E A}831 11
oltf, X-ray T2 Cu-Ka (1.54060 A)S AM&3ICH &
W A A AA7|= AFM (atomic force microscope,

Table 1. Conditions of RF magnetron sputtering system.

Classification Unit Value
Substrate Eagle XG glass
Target wit% Zn0:A103:Gax05=96:2:2
Base pressure Torr 5x107
Working pressure Torr 1x107
Power W 150
Ar flow rate sccm 5,15,25
Thickness nm 150
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Fig. 1. XRD pattern of AGZO thin films for Ar flow rates.
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Table 2. RMS roughness and grain size of AGZO thin films for Ar
flow rates.

Ar flow rate RMS roughness Grain size
5 sccm 3.409 nm 39.402 nm
15 sccm 4.819 nm 39.419 nm
25 scem 2.712 nm 31.526 nm
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Fig. 3. Carrier concentration, mobility and sheet resistance of AGZO
thin films for Ar flow rates.
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Fig. 2. AFM 3D images of AGZO thin films for Ar flow rate of (a) 5 sccm, (b) 15 scem, and (¢) 25 scem.
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Fig. 4. Transmission of AGZO thin films for Ar flow rates and
relationship between (ahv)? and hv.
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Fig. 5. Figure of merit of AGZO thin films for Ar flow rates.
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