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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? Q/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.
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AZOR.C} Abafol] jgt Algo] 751, A%t ol 7} Ao} A
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2 AIES AGZO %2to] AAe] S4S BUYL Ling
AZO, GZO, AGZO &tato] ef A A| TCOS] E4& vl
S19ITH (7.8, SPRISE Ar 9ol THE AGZO wote] =4
Watol] et A5-2 obx] WA| 9o Abolct.

B APO|A L RF OLIU E2 Anfela) AlARE of
501, Al7} Gao] @ =3l ZnO (AGZO) %ok 5
T 9o ZAAIA AA5EA I, AATE AGZO ware] Ar
ool the 2AA, H71A, wek S4e B A

o 1 1 71 02 W

4o N o

2 =0l AFEE 7|2 Eagle XG glassE AM&31 1L,
HEHO EHE 218 sulfuric acid peroxide
mixture (SPM) 2214 1S AR T AGZO vrake RF
DY EE ATEY AARS o] &5t 6Q1A] F2f 7|
ol 150 nm A 2 A Qlct. o] ARE-§F Ef7l 391
x| AGZO (Zn0:Al,03:Gay03=96:2:2 wt%) E} 712 A5}
FEI LR ERCEEEEELER P DL
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5x107 Torr2 XAzt A8 Ul 24 ¢S 1 mTorr,
RF powerE 150 W& 1 AX]|Z 00 power density=
3.289 W/cm’oltt. Ar &2 MFC
controller)Z AF8-5}o] 5 scem, 15 scem, 25 scem O 2
FadoEn 8 212 ARSI & 10] AGZO ¥
2ol AN 5 2o tigh &2 YETH
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ray diffraction, Panalytical/X Pert PRO)2S A}830 1,
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Table 1. Conditions of RF magnetron sputtering system.

Classification Unit Value
Substrate Eagle XG glass
Target wt% Zn0:A1205:Ga205=96:2:2
Base pressure Torr 5x107
Working pressure Torr 1x1073
Power 'Y 150
Ar flow rate sccm 5,15,25
Thickness nm 150

Proves, PICOStation)& o]-&afl 5 S 4 ym x 4 pm
2 7Joto] BAZICE AGZO utute] vAgtnt ol g 54
S 574371 Ysll hall a3t 574

3000)2 o] 83100, AGZOO] 7}A| Al Folo] W £}
28 &8 9 BA57] Qs UV/Vis spectroscopy
(SIMADZU, UV-1900)Z o]-&34c}.

c-H5 Tt A%o] G2, hexagonal
wurtzite +2(ICDD card no.01-089-1397)& 7R th=
Z1& 9ju|sith. Ar §-3Fo| 5 scem, 15 scem, 25 scem Y
], FWHM (full width at half maximum)-& Z+z}+ (0.384°,
0.384°, 0.48°9 00, Ar S-&Fo] 25 sccmOj|A] 5 sccm O
2 FAagd ie} (002) peak F =7t Z7toh= 4TS &
Rt o] A2 Ar fFFo] astol wet AGZO Brare] A
Aol AES ojojsict. Zatact Ujoj ot 9l Ar
o] 29 27} H7] B go] AnElH Al £ Ga YAt B
o] 250] Z2t=0t 9] Ar o] 23t FE5h= ¥o] &9
S0] T3 YA E 7HA L Fe]7]of =g5to] LA
SHAl A7 7ol olFoF 7] heeg AtesdHnt [9].
Grain sizex= o}2] Al (1) ScherrerAl-& o|-&3af| AAsH

o} [10].

D=(0.9 - A)/(B - cosO)[nm] (1)

intensity (a.u.)

25sccm

30 40 50 60 70

20

Fig. 1. XRD pattern of AGZO thin films for Ar flow rates.
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o] 7] A D= grain size, A= X-ray IH%, = FWHM,
0+ X-ray YAFS 9jojstot. Ar S0 5 scem, 15
scem, 25 scem? o, Z2HZF 39.402 nm, 39.419 nm,
31.526 nmo] AyE A S{lmﬂf Grain size= Ar &
Fol 25 scem o, 71 AR
A vl agt 2715 7 2 g %} 130c}. 4, (002) peak
7r=, FWHM, grain size $H3t= £8] AGZO drato] AX]
ol Ar g0l 95 FFS Wk e A

73 2% Ar §3Fo] T AFM o]0 A] S UERd 13o]
Ch. AGZO Z0] BH PAe SoIM £Ud 2YPSE
ARFE] Q)28 oF 4 9loitt, Ar §-3Fo] 5 scem, 15 scem,
25 scemof| A RMS AA7]& 712 3.409 nm, 4.819 nm,
2.712 nmo] Autg B, ol A= Ar {0
T}E AGZO uree] e A2 7]0] 2 @o} AR e et
UA] 4ttt 9t XRDo|A] AIAH grain sizeQt e T
dPd< Holal ot & 2= Ar 7 001] w2 RMS A
71} grain size®] 3t UEST SHATE 5 nm o]5te] &
W AL gaZeolo] g JHsd 2F02 B
o [11].

O 32 Ar R3] T2 WA, olsk, 7o 5k
Hel2 Uepd JHo|th Ar 830 5 scem, 15 scem,
25 scemof| A A 3He Z17F 3.073%10%Q/sq, 3.390%10”

Q/sq, 5.459%10°Q/sqo]t, o] =& = 77} 3.80 cm?/ Vs,

3.76 cm’/Vs, 3.33 cm?/Vso|Qitt st 7j2jo] r=
717t 3.96%10% cm ™, 3.12x10%° em®, 2.4%10%° cm o]

9ltt. o] WA ke AZO, GZO Wrate] AP AW &
ARG 42 80|11 9lek [6]. Ar 930l ZASHAA AA

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 scem 4.819 nm 39.419 nm
25 sccm 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 sccm, and (c) 25 sccm.
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Fig. 4. Transmission of AGZO thin films for Ar flow rates and
relationship between (@hv)? and hv.
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Fig. 5. Figure of merit of AGZO thin films for Ar flow rates.
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