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Abstract The TiO, films were prepared on glass, silicon and quartz substrate at different temperature by radio frequency
reactive magnetron sputtering under different flow ratios of Ar and O, gases. The films were characterized by X-ray
diffractometer (XRD), scanning electron microscope (SEM), atomic force microscope (AFM) and UV-VIS spectrophotometer.
Only the anatase phase was observed in films and their diffaction peaks increased with temprature of substrate. The size of
crystallites decreased with higher concentration of oxygen. Refractive index and optical absorption of thin films decreased
with higher concentration of oxygen. The thin films which have good transmittance spectra and smooth surface, deposited
in the sputtering ambient with 10 % of O, at the temperature from 300°C to 400°C.
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Table 1
Deposition condition of TiO, thin film

Target TiO, ceramic (99.9 %)
Substrate Si (100), Slide Glass, Quartz
Substrate temp. RT~400°C

Bass pressure 5% 107 torr

Working pressure 5% 107 torr

Working gas Ar (99.99 %), O, (99.99 %)
Flow rate (O,) 0 %~50 %

RF power 150 W~250 W

Deposition time 30 min~90 min
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Fig. 1. Variation of thickness for TiO, films deposited on
Si(100) substrates at different RF powers and O,/Ar + O, ratios
for 30 minutes as a function of the O,/Ar + O, ratio.
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Fig. 2. Variation of XRD patterns of the TiO, thin films as a
function of the OyAr+ O, ratios (Substrate temperature RT,
thickness is about 500 nm).
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Fig. 3. Cross section and surface SEM images [(a~c), (d~f)] and AFM images (g~i) measured for TiO, films processed at various
working gas ratios (RF power 250 W, working pressure 5 mTorr).
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Fig. 4. Transmittance spectra of TiO, films grown on slide

glasses and quartz glasses at different O,/Ar+ O, ratios and a
constant pressure of 5 mtorr.
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Fig. 5. Variation of refractive index of TiO, films at different
O,/Ar + O, ratios and a constant pressure of 5 mtorr.
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Fig. 6. XRD patterns of TiO, films prepared at substrate tem-
peratures from 100°C to 400°C under a fixed condition of a
250 W RF power and an O,/Ar+ O, =0.1 (Thickness is about

500 nm).
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Fig. 7. Variation of refractive index of TiO, films prepared at
substrate temperatures from 100°C to 400°C under a fixed con-
dition of a 250 W RF power and an O,/Ar + O,=0.1.
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