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ABSTRACT

This research studied electrical and optical properties of Ti-dope In,0, (ITiO) films. At
first, effects of Ti dopant on structure and properties of ITiO films, where Ti concentration = 0.01,
0.03, 0.07 and 0.1 at.%, were studied. The ITiO films have been prepared by an ultrasonic spray
pyrolysis deposition method on soda-lime glass substrate. The glass substrate was heated to a
temperature of 400 °C. After that, the ITiO films were annealed in an ambient pressure at 450 °c
for 1 h. Chemical composition was examined using XRD indicated that the main peaks of all
films matches the cubic structure of the polycrystalline indium oxide. When the Ti dopant was
increased, it can be observed that the crystallinity was increased. Increasing Ti doping content has
decreased the grain size and significantly increased the smoothness of the surface which resulted
in decrease in root mean square (RMS) roughness of the films. Electrical measurement of the
films showed that resistivity values decreased with increasing of Ti doping content. Optical
property investigation of the films indicated that the transmittance spectra slightly improved with
increasing of doping content and energy band gap depended on the doping content of Ti.

It was found that the optimum condition of ITiO films was obtained for the films doped
with 0.1 at.% Ti. The optimum conditions of deposition parameters, such as annealing
temperature for lowest resistivity was also investigated. The ITiO films have been prepared by an

ultrasonic spray pyrolysis deposition method on soda-lime glass substrate. The glass substrate



was heated to a temperature of 400 °C. After that, the ITiO films were annealed in an ambient
pressure at temperature in between 200-400 °C for 1 h. Chemical compositions of the films were
investigated using XRD technique. It was indicated the main peak of all films matches the cubic
structure of the polycrystalline indium oxide. When the annealing temperature was increased, it
can be observed that the crystallinity was increased. Increasing annealing temperature has
increased the smoothness of the surface which resulted in an increase in root mean square (RMS)
roughness of the films. Electrical measurement of the films showed that resistivity values
decreased with increasing of Ti doping content. Optical property investigation of the films
indicated that the transmittance spectra improved with increasing of annealing temperature. The
high annealing temperature (>300 OC) films showed the reduction in transmittance intensity.
Energy band gap measurement of the films showed that the films annealed at higher temperature

than 250 °C have energy band gap similar values.



