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Comparative study of the optical an electrical performance of transparent
conductive ZnO deposited by sol-gel and reactive magnetron sputtering
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Transparent and conductive oxides (TCO) are currently of great interest due to its

applications in photovoltaic cells and as gas or particle sensors. In the last years

indium-tin oxide (ITO) has been successfully applied as TCO in those applications.

However the scarcity, and the subsequently high price, of indium have promoted the

search for alternative materials. Among them doped ZnO is an excellent candidate as it

has electrical and optical properties comparable with ITO while Zn is an abundant,

cheap and nontoxic material. The main aim of this work is the synthesis of ZnO thin

films by sol-gel and magnetron sputtering. We have used both reactive and non

reactive magnetron sputtering (with stoichiometric ZnO targets) and aluminum, gallium

and nitrogen as p-dopants. We have compared the resulting films with those prepared

by a modified sol-gel process using different concentrations of inorganic precursors and

including a substrate rotation in the process. In particular we have studied how the

different preparation conditions and post-deposition annealing affect the structure,

composition, morphology and optical and electrical properties of the films. The

structural and chemical characterization together with the metal-oxygen and

dopant-oxygen bonds have been studied by means of glow discharge optical emission

(GDOES), Rutherford backscattering (RBS), X-ray photoelectron (XPS), infrared and

Raman spectroscopies. Morphology and topography changes have been characterized

by scanning electron (SEM) and atomic force microscopies. Finally, the optical

properties (mainly band-gap, transmittance and reflectance in the visible region and

refractive index) have been assessed by UV-Vis spectroscopy and spectroscopic

ellipsometry, while the electrical characterization of the films was completed with a

4-point probe.
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