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CONFORMAL GROWTH OF ZnO FILMS ON ALUMINA TEMPLATES BY
REACTIVE MAGNETRON SPUTTERING
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We report the deposition of nanostructured ZnO thin films on Nanoporous Anodic

Alumina substrates (NAA) by DC reactive magnetron sputtering using a Zn metal

target under different experimental conditions (target-sample distance, power and

pressure). The film nanostructure and surface morphology of the samples were

explored by HRSEM and AFM while crystalline structure and chemical composition

were determined by XRD and RBS, respectively. ZnO nanostructured thin films

reproduce exactly the pores array of the NAA substrates mimicking their hexagonal

long range order. Nanostructured ZnO samples also are (o were) stoichiometric with

wurtzite type structure, highly textured and oriented in the (002) direction. The study

of the NAA pore size effect in the final morphology and properties of the

nanostructured ZnO is presented for different ZnO thicknesses. In particular, we were

able to control the pore size of the nanostructured ZnO films in the range of 15-65 nm

by choosing appropriate NAA lattice parameters and the sputtering deposition

condition. An optimal thickness of 30 nm was estimated for nanostructuring, obtaining,

ZnO/NAA replicas without ZnO diffusion into the alumina pores in all cases. The

optical properties of the ZnO/NAA films were studied by UV-VIS-NIR

spectrophotometry. In addition, Photoluminescence measurements performed on

nanostructured ZnO/NAA films showed that the excitonic emission peak shifts to

longer wavelengths when the pore size of the NAA increases. This behavior provides

the possibility of modulating the light emission in the wavelength range of 372-393 nm

through the pore size of the nanostructure.
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