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ABSTRACT

ITO(Indium Tin Oxide) is the most attractive TCO(Transparent Conducting Oxide) materials for LCD, PDP, OLEDs
and solar cell, because of their high optical transparency and electrical conductivity. However due to the shortage of indium
resource, hard processing at low temperature, and decrease of optical property during hydrogen plasma treatment, their
applications to the display industries are limited. Thus, recently the Al-doped ZnO(AZO) has been studied to substitute
ITO. In this study, we have investigated the effect of different substrate temperature(RT, 150°C, 225°C, 300°C) and working
pressure(10 mTorr, 20 mTorr, 30 mTorr, 80 mTorr) on the characteristics of AZO(2 wt.% Al, 98 wt.% ZnO) films deposited
by RF-magnetron sputtering. We have obtained AZO thin films deposited at low temperature and all the deposited AZO
thin films are grown as columnar. The average transmittance in the visible wavelength region is over 80% for all the
films and transmittance improved with increasing substrate temperature. Electrical properties of the AZO films improved

with increasing substrate temperature.
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Table 1. Sputtering conditions of AZO thin films

Deposition parameters Conditions
Substrate Glass (coming 7059)
Substrate size 40%30 (mm)
RF power 60 (W)
Substrate temperature R.T ‘150°C 225°C|300°C
Distance of target — substrate 50 (mm)
Ar gas 50 ~200 (sccm)
Background pressure 10”° Torr
Working pressure(mTorr) | 10 ’ 20 \ 307 80
Deposition time 5 ~ 30 (min)
Thickness 200 nm
3.48 % n#E
% Lxwge] me vt 254e B ¢

3le] Xeray Diffraction 573 & A A3t Fig. 12
XRD 232345 vepd 28] 2ot} 300°C 244
Z2hg uhabg A19)3 AZO Bteto] o WA S Tt
7 (002) HoZ A AL &+ doH, IHUY
2 7|Rer Wil ule} 20 gol 2FH 0T B
He=dl o] hexagonal 22} Wil F2H5 dhehe] =
3 FE7F 2wi% oY 7% Zn AFE (Zn substi-
tutional) 22}l AF- Al 947+ Zn AU (Zn inter-
stitial) = $1x131%1 7] WEolgta & 4 ATHI) e ¥
gto| A ALO;9F & 2214 (secondary phase)st 14
2 (amorphous) ZnOE T2 = sttt A ITO=
Ao AR AAE 2] WFe] 300°C ] el
Z2Fshe WhE, AZO HFERS AdolA Al E Bl
Fo) ohd AR L A7) o) e RECAME FHo] 7t

Intensity(A.U.)

Fig. 1. The X-ray patterns of 200 nm thickness AZO films
with various deposition conditions.
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Fig. 2. The sheet resistance of 200 nm thickness AZO
films with various deposition conditions.
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Fig. 3. Sheet resistance and deposition rate of AZO films
with various deposition conditions (a) RT, (b) 150
°C, and (c) 300°C
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Fig. 4. Optical transmittance spectra of 200 nm thickness
AZO films with various deposition conditions.
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Fig. 5. Cross section and top view of the AZO fims at
various depositon conditions.
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Fig. 6. AFM morphologies of the AZO films at various
deposition conditions.

-—v—RT ~
18 _m—1s0c /
E 14} —e—225°C
£ o /
@ 12[| -A—300°C
@ 10f v Vs
.g, sl e
5 AT
= 5 |

4 —nt
10 20 30 80

Working Pressure(mtorr)

Fig. 7. The roughness of AZO films deposited with various
deposition conditions.
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