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ABSTRACT

In this study, zinc oxide thin films (ZnO) were produced on glass substrate by
using spray pyrolysis. Ellipsometric measurements of ZnO thin films were taken using
spectroscopic ellipsometry (SE) technique. An important optical parameters of films
such as refractive index (n), extinction coefficient (k) and thicknesses (d) of ZnO thin
films were determined variable-angle (50°-60°-70°) by spectroscopic ellipsometry
(SE) technique. Variable angle spectroscopic ellipsometry was used for thickness and
optical constant calculations. Multiple angle measurements were taken in the most
sensitive angle of incidence region. The optical parameters (n, kK and d) were then
obtained the different two ellipsometric angles (v and A) by a fitting procedure were
experimental data, which were generated from the Cauchy-Urbach dispersion model,
were compared with the experimental ones. Also, the surfaces properties and
roughness values of ZnO thin films, is an important factor in the ellipsometric
measurements, were examined by atomic force microscopy. In conclusion, the
ellipsometric incidence angle and surface properties effects were discussed on the
optical parameters of ZnO thin films such as thickness and optical constants

(refractive index and extinction coefficient).
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OZET

Bu calismada, ZnO filmleri cam tabanlar (zerine kimyasal puskirtme teknigi
kullanilarak dretildi. ZnO filmlerinin elipsometrik 6lctimleri, spektroskopik elipsometri
teknigi kullanilarak yapildi. Filmlerin édnemli optik sabitleri olan kalinlik (d), kiriima
indisi (n) ve sdnim katsayisi (k) degerleri farkh gelme acilarinda (50°-60°-70°) yapilan
elipsometrik o6lgimlerden vyararlanilarak belirlendi. Kalinhk ve optik sabitlerin
hesaplamalarinda dedisen acili spektroskopik elipsometre kullanildi. Cesitli acilarda
Olcim yapilarak en uygun gelme acisi belirlendi. Optik parametreler (n, k ve d),
Cauchy-Urbach dispersiyon modeli kullanilarak iki farkli elipsometrik agi olan y ve
Adeneysel ve teorik verilerinin fitlenmesi sonucu elde edildi. Ayrica, elipsometrik
Olgimlerde d6nemli bir faktér olan ZnO filmlerinin yulzey o&zellikleri ve purtzlalik
degerleri atomik kuvvet mikroskobu kullanilarak incelendi. Sonug¢ olarak, kalinlik,
kinlma indisi ve sénim katsayisi gibi ZnO filmlerinin optik parametreleri Uzerine

elipsometrik gelme acisinin ve yilzey 6zelliklerinin etkisi arastirildi.
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