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The Effects of Pulsed DC Magnetron Sputtering on the Properties of ITO Thin Films for

Preparation at Low Substrate Temperature
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ABSTRACT

Indium tin oxide (ITO) thin films were deposited on glass substrate without external heating by
puised DC and smooth DC magnetron sputtering. The structural, etectrical and optical properties of ITO
films were characterized by X-ray diffraction, linear four-point probe and spectrophotometer,
respectively. The sputtering process of pulsed DC showed higher plasma current and lower larget
voltage than DC. These results affected deposition rate of ITO films and substrate temperature with the
lower values for all sputtering power of pulsed DC sputtering process. The substrate temperature
increased with the increasing of sputtering power and coating time. The film thickness increased but
the sheet resistance decreased with the increasing the coating time of both DC and pulsed DC. The
{TO films deposited by pulsed DC technique were suitable for deposition on substrate at less heat

resistance.
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Figure 1. Schematic diagram of the sputtering power for (a) Smooth DC and (b) Pulsed DC.
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Figure 2. Schematic side view of sputlering process.
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Figure 3. Target voltages as a function of coating time at sputtering power of 25, 30 and 40 W

between smooth DC and pulsed DC.
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Figure 4. Plasma current as a function of coating time at sputtering power of 25, 30 and 40 W

between smooth DC and pulsed DC.
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Figure 5. Substrate temperature as a function of coating time at the sputtering power of

25, 30 and 40 W for (a) Smooth DC and (b) Puised DC.
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Figure 6. Optical transmission of ITO films with varying time coating at sputtering power of 25 W

between (a) smooth DC and (b) Pulsed DC.
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