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Abstract

Growth and characterization of nanostructured tin oxide thin film prepared by electron
beam evaporation
Ttayebeh Ghasempoor

Transparent Conducting Tin Oxide thin films have been prepared by e-beam evaporation
which is of the physical vapor deposition techniques. These layers are deposited on glass
substrate. The target was from a tablet of pure SnO, which was sintered for about 12 h at 600
°C before deposition.

In this work thin films were fabricated at various deposition rates (0.6, 2. 4.2, 10.2 A%/S),
different substrate temperatures (50, 150, 200, 250 & 280 °C) & various film thicknesses (80,
180 280 & 480 nm). After deposition the layers were annealed for about 3 h at 450 °C in
different ambient conditions (air, O,). The structural, electrical and optical properties of SnO,
films were investigated. The structure of the films and optical transmittance were monitored
by X-ray diffraction (XRD) and UV-Visible spectrophotometer (model Carry 100)
respectively. Sheet resistance of prepared thin films was measured by four- point probe
technique. Morphological properties & photography of thin films were studied using scanning
electron microscopy and atomic force microscopy respectively.

The results were showed that layers prepared with lower deposition rate had optimal structural
and optoelectronic properties. Films fabricated up to 200 °C exhibited amorphous structures
and polycrystalline nature obtained in higher substrate temperatures. Most of as-deposition
layers with different thicknesses had SnO phase. Afier annealing the films structure is
correlated on films thickness and showed SnO, & SnyO; phases. Correlation between
structural, optical and electrical properties of Tin Oxide films has studied and in all cases
transmittance increased while sheet resistance decreased after annealing.

Keywords: nanostructure thin film tin oxide, e-beam evaporation, structural properties
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