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47912023: MAJOR: PHYSICS; M.Sc. (PHYSICS)
KEYWORDS: THIN FILM/ TITANIUM DIOXIDE/ REACTIVE DC SPUTTERING/
OPTICAL PROPERTIES/ OPTICAL CONSTANT
TEERAWIT DEELERT: STRUCTURE AND OPTICAL PROPERTIES OF
TITANIUM DIOXIDE THIN FILM DEPOSITED BY REACTIVE DC SPUTTERING.
ADVISORY COMMITTEE : SURASINGH CHAIYACOUN, M.Sc., NASAN PHONPOKE,

Ph.D. 118 P. 2007

The main objectives of this research were studies on the titanium dioxide thin films
deposited by reactive DC magnetron sputtering and the influence of annealing temperatures
on the structure and optical properties. In this work, TiO, thin films were prepared by DC
magnetron sputtering. The glass slide and silicon wafer were substrate. Parameter interested were
argon-oxygen flow rate ratios and annealing temperatures between 100-300 °C. The films were
characterized by XRD, AFM, spectrophotemeter and envelope method for structural properties,
surface morphologies, transmission spectrum-and refractive index and extinction coefficient,
respectively. The optimum ratio of argon-oxygen flow rate was 1: 4, which resulted in titanium
dioxide thin films in rutile phase and eoating rate of 0.74 nm/ min. The deposited thin film had
poor structure while the annealed films at different temperatures had better structures. It was
found that the small grain sizes obtained at annealed temperature range of 100-300 °C had
become larger at temperature of 400-500 °C. The films’ roughness increased at annealing
temperatures of 100-300 °C but decreased at 400-500 °C. The averaged optical transmittance
(400-700 nm) of titanium dioxide films was 70%. The refractive index and extinction coefficient
at 550 nm were 2.28 and 0.009, respectively. The refractive index increased whereas the
extinction coefficient decreased when the films were annealed at the temperature higher than

400 °C.
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