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Abstract

Titanium dioxide has been widely studied for transparent thin films, due to its high index of
refraction, high dielectric constants and transparency in the visible region. In this work, TiO, thin
films were prepared by DC reactive magnetron sputtering. Several deposition parameters were
interested, i.c., oxygen flow rate, film thickness and annealing temperature. The films have been
measured by spectroscopic ellipsometer (SE) for optical constants, by spectrophotometer for optical
transmission, by x-ray diffractometer for structural properties, by atomic force microscope for

surface roughness and by contact angle goniometer for hydrophilicity.

In the study of oxygen dependency for the TiO, films thickness of 322 nm, the films deposited at 8-
sccm oxygen flow rate exhibited the best crystalline structure. Hence, thickness-varying TiO, film
conditions were prepared at 80-340 nm with 8-sccm oxygen flow rate. The films of 80-135 nm were
amorphous. An increase in final thickness resulted in anatase-phase structured films. At 340 nm, the
films with thickness of 340 nm demonstrated the best optical properties with effective refractive
index of 2.55, the luminous transmittance percentage of 70% and the energy band gap of 3.10 eV.
Moreover, it has been discovered that, an increase in the thickness also resulted in surface
roughness. For hydrophilicity, the film -of 322 nm has 7.5(deg) contact angle after exposure to

UV-A.
The amorphous film of 75 nm nominal thickness was chosen and annealed at different temperatures.
The film annealed at 300°C showed a phase transition from amorphous to anatase phase. At 500°C,

the film started to demonstrate rutile phase structure with effective refractive index of 2.55 and the

enegy band gap of 3.02 eV.
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