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Abstract: ITO and ITO:Zr thin films were deposited at room temperature by magnetron sputtering. Properties of ITO and
ITO:Zr thin films by air-annealing treatment were contrastively studied. The results show that Zr-doping promotes the
orientation of (400) plane. With the increase of annealing temperature, the grain size increases and the surface roughness
decreases. Zr-doping remarkably improves the optical-electronic characteristics of the films deposited at room
temperature. With the increase of annealing temperature, the sheet resistances of ITO and ITO:Zr thin films show the
trend that first drops and then rises. ITO:Zr thin films have high optical transmittance of above 80% at lower annealing
temperature. The direct transition model was established and band gap energy E, was obtained, which show the change
that E, increases and follows by a sudden drop. ITO:Zr thin films reveal higher figure of merit than ITO thin films, which
reveals that ITO:Zr thin films have better optical-electrical properties.
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Fig.1 XRD patterns of ITO and ITO:Zr thin films at different
annealing temperatures: (a) ITO thin films; (b) ITO:Zr thin

films
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Fig.2 Variations of /(222)/1(400) ratio, lattice parameter, grain
size and FWHM of ITO and ITO:Zr thin films as function of
annealing temperature
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Fig.4 Variations of sheet resistance of ITO and ITO:Zr thin

films as function of annealing temperature
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