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Abstract

Indium tin oxide (ITO) is widely used to make a transparent conducting film for various display devices
and opto-electric devices. In this study, ITO films on glass substrate were fabricated by inductively coupled
plasma (ICP) assisted dc magnetron sputtering. A two-turn tf coil was inserted in the process chamber between
the substrate and magnetron for the generation of ICP. The substrates were not heated intentionally. Subsequent
post-annealing treatment for as-deposited ITO films was not performed. Low-temperature deposition technique
is required for ITO films to be used with heat sensitive plastic substrates, such as the polycarbonate and
acrylic substrates used in LCD devices. The surface roughness of the ITO films is also an important feature
in the application of OLEDs along with the use of a low temperature deposition technique. In order to obtain
optimum ITO thin film properties at low temperature, the depositions were carried out at different condition
in changing of Ar and O, gas mixtures, ICP power. The electrical, optical and structural properties of the
deposited films were characterized by four-point probe, UV/VIS spectrophotometer, atomic force microscopy
(AFM) and x-ray diffraction (XRD). The electrical resistivity of the films was ~107Qcm and the optical
transmittance in the visible range was >85%. The surface roughness (R,,) was ~20A.
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Fig. 1. Schematic diagram of ICP assisted DC magnetron
sputtering system.
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Table 1. The deposition conditions for ITO thin film by
ICP-Sputtering

Base Pressure <5X107 Torr
Working Pressure 10 mTorr
Substrate Temperature Unheated

O,/(Ar+Q,) flow rate ratio | 0~0.03 (total 20 sccm)

ICP power (rf. coil) 100 W, 200 W, 300 W, 400 W

Magnetron DC power 200 W
Film Tickness 1500~1700 A
Deposition Time 3~4 min
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Fig. 2. Resistivity of ITO thin film deposited at diffrent
oxygen flow ratio.
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Fig. 3. Resistivity of ITO thin film deposited at diffrent
ICP power.
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Fig. 4. Optical transmittance of the films deposited at Fig. 5. Optical transmittance of the films deposited at
different oxygen flow rate. different ICP power.
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Fig. 8. XRD patterns of ITO thin films deposited at
different oxygen flow ratio.
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