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Introduction

Indium tin oxide (ITO) is one of the most widely used transparent conducting oxides because of its two chief properties, its electrical conductivity and optical transparency,
as well as the ease with which it can be deposited as a thin film. As with all transparent conducting films, a compromise must be made between conductivity and
transparency, since increasing the thickness and increasing the concentration of charge carriers will increase the material’s conductivity, but decrease its transparency.
The aim of this study was to see the effect of the heat treatment conditions in various atmospheres on optical properties of ITO films, by spectroscopic ellipsometry over
the spectral range 190-2100 nm.
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The optical constants and thicknesses of ITO were determined by Spectroscopic Ellipsometry
(SE) using a UVISEL Phase Modulated Spectroscopic Ellipsometer. Change the polarization state of the light
SE is an optical technique that measures the change in the polarization state of light reflected reflected from the surface of a sample
from the surface of a sample.

Results
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The optical constants show that all of the heat treatments improve the ITO transparency and lower absorption in the
NIR range.
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Conclusion

The solar industry uses a wide range of materials to manufacture solar cells. In most cases these materials are deposited as thin films in the nanometer or micrometer range. The UVISEL
Spectroscopic Ellipsometer is well suited for the characterization of these materials. In addition to thickness and refractive index, roughness, gradient profile and conductivity can also been
determined.
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