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Influence of Substrate Temperature on the Properties of Tin-Doped
Indium Oxide Thin Films Prepared by Direct Current Magnetron Sputtering
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Abstract Tin-doped indium oxide (ITO) thin films were deposited on glass substrates by direct current (DC)
magnetron sputtering, using an ITO target with a combination of 90% In,O; and 10% SnO, in mass fraction. The
effects of substrate temperature on the thin film’s transparency and resistivity were studied by spectrophotometer
and four-point probe meter. The structural was analyzed by X-ray diffraction (XRD) diffractometer. The interplanar
spacing and crystal grain size were calculated, the mechenical properties of films were studied. The results showed
that the lowest resistivity could be got while the transparency maintained above 85% with the proper substrate
temperature of 200 C . that is to say there is an optimal substrate temperature to prepare the best performance thin
film. It showed that the higher the substrate temperature became the better the crystallization was.
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Table 1 Deposition parameters of DC magnetron sputtering

Base Sputtering Sputtering Sputtering Sputtering

m(Ar) :m(O,) . .
pressure/Pa pressure/Pa current/ A voltage/V time /min

10:1 4X10°° 0. 35 0.3 360 20
£ 2 AR
Table 2 Substrate temperature of sample
Sample number Al A2 A3 A4 A5
Temperature /C Room temperature 150 200 250 275
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Fig. 1 Transmission of ITO thin films prepared at

different substrate temperatures
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Fig. 2 Variation of physical thickness, refractive index
and extinction coefficient of ITO thin films with

substrate temperature
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Fig. 3 XRD pattern of ITO thin films at

different substrate temperature
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Table 3 Grain size of ITO thin films
Sample number A2 A3 A4 A5
20 /(% 29. 68 30 29. 8905 29.7359
B /rad 0.576 0. 397 0.239 0.2367
Cy (nm) 13. 20141 19. 13946 31. 80044 32.12096
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Fig. 5 Variation of sheet resistance and resistivity

of ITO thin films with substrate temperature
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