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Abstract

Transparent conducting thin films of indium tin oxide(ITO) co-sputtered with aluminum-doped zinc
oxide(AZO) were deposited on glass substrate by dual magnetron sputtering. It was found that the electrical
properties and structural characteristics of the films are significantly changed according to the sputtering power
of the AZO target. The TAZTO film prepared with D.C power of ITO at 100 W and R.F power of AZO
at 50 W shows an electrical resistivity of 4.6x10™ Q-cm and a sheet resistance of 30 Q/1 (for 150 nm
thick). Besides of the improvement of the electrical properties, compared to the ITO films deposited at the
same process conditions, the IAZTO films have very smooth surface, which is due to the amorphous nature
of the films. However, the electrical conductivity of the IAZTO films was found to be deteriorated along
with the crystallization in case of the high temperature deposition (above 310°C). In this work, high quality
amorphous transparent conductive oxide layers could be obtained by mixing AZO with ITO, indicating possible
use of IAZTO films as the transparent electrodes in OLED and flexible display devices.
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Fig. 1. Electrical transport properties of IAZTO films
deposited at various AZO power: (a) resistivity
and sheet resistance, (b) carrier concentration
and mobility.
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Fig. 3.XRD patterns of IAZTO thin fims deposited at
various AZO power.
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Fig. 3. FESEM images (x50,000) of IAZTO films and AFM 3-D images (3x3 um?) of IAZTO thin films deposited at

AZO 0 W ((a), (b)) and 50 W ((c), (d)).



HES. o] /F=3xH

3] 42 (2009) 128-132 131

100 -
80
_ 60-
=< ——AZOOW
- a0l [ AZO 35W
1 /i ~- AZO 50W
4 -~~~ AZO 100W
20/

0 T T T T T T
300 400 500 600 700 800 900 1000
Wavelength [nm]

Fig. 4. Transmittance of IAZTO fims deposited at
various AZO power.
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Fig. 5. Variations of the electrical transport properties of
IAZTO films deposited at various temperatures:
(a) resistivity and sheet resistance, (b) carrier
concentration and mobility.
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Fig. 6. Transmittance and XRD patterns of IAZTO films
deposited at various temperatures.
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