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Abstract

Title: The effect of deposition condition on the optical and structural properties of
Aluminum Oxide thin films.

Faryaneh Farhadi

In this investigation, Al;O; films has prepared using (Aluminum tri-sec-butylat) precursor on
the glass substrates by two methods: sol- gel dip coating and sol- gel dip- spin coating.

The effect of various experimental parameters on the optical and structural properties of the
prepared films has been investigated completely. The effects of some parameters such as
number of dipping, withdrawal (pulling out) speed , annealing temperature, and viscosity of
the sol in dipping method and the spin speed in synchronous and asynchronous dip- spin
coating methods have been studied.

Optical constants of the films were determined by data evaluated by means measured
transmission spectra and using unconstrained optimization method. It was seen that the
thickness, refractive index and absorption coefficient of the film are increased by increasing
the number of dipping and deposition rate, with no considerable variations in the band gap
energy. By changing the annealing temperature, the refractive index, absorption coefficient
are changed and energy band gap.
Also, it was seen that by increasing viscosity of the sol, the film thickness, reflective index
and absorption coefficient were increased. Microstructure and surface morphology of the
films were studied using X-ray diffraction (XRD) and Atomic force microscope (AFM)
analysis respectively. XRD results showed that prepared films had an amorphous structure up
to 500 C but in the XRD results of powder annealed at 800 and 1000 C, crystalline ¥-Al, O3
and o-ALO; phases were appeared respectively. AFM images showed that the films
fabricated by asynchronous dip- spin coating method exhibited more homo geneity and
uniformity in respect to the synchronous method.

Key words: Thin film, Aluminum Oxide, Sol-Gel, Optical constants, Annealing temperature,
X-ray diffraction, Unconstrained Optimization Method, Structural Properties.
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