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A Study on Material Properties and Fabrication of
ITO Thin Films by Unbalanced-Magnet Structure
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Abstract

Transparent conducting indium tin oxide (TC-ITO) thin films are deposited on soda lime glass bv a
dc magnetron sputtering technique having the unbalanced-magnet structure in order to improve the
electrical/material characteristics and to avoid the surface damages. The material properties are measured
by the x-ray diffractometer (XRD) and atomic force microscope (AFM). The (400) peak as the preferred
orientation of <100> direction for ITO thin films is stabilized with the increase of substrate temperature.
The surface roughness estimated by AFM 3D image at the substrate temperature of 400 C is extremely
uniform. The best resistivity of ITO thin films (5500 A thick) at 400 C is about 1.3xX10™% Qcm on the

position of 4 cm from substrate center.
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Fig. 1. Magnetic field line and unbalanced target
structure of magnetron sputtering.
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Table 1. Sputter operating conditions of ITO thin
films.
Target Indium tin oxide
Substrate Soda lime glass
(26 mm X 76 mm)
Target-Subst. distance 70 mm
Substrate temperature 100~400C
Gas mixture Ar + 0(2%
Base pressure 2%10°® torr
Process pressure 3x107° ~5%107? torr
Deposition time 20 min.
Pre-sputtering time 10 min.
DC power 80 W
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Fig. 2. X-ray diffraction patterns with the change Fig. 3. AFM 3D-images as a function of substrate
of substrate temperature. temperature.
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Fig. 4. Surface roughness estimated by AFM as
a function of substrate temperature.
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Fig. 5. Surface roughness estimated by AFM as
a function of gas pressure.
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Fig. 6. Resistivity on substrate location with the
change of substrate temperature.
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Fig. 7. Transmittance as a function of substrate

temperature on several substrate location.
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