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Nowadays, the efficient use of renewable energies represents a major economic and

environmental issue. Among the potential solutions, the Dye Sensitive Solar Cells

(DSSC)present many advantages. In order to improve the efficiency of DSSC, TiO2

nanoparticles, which are usually used as photo-anode, could be replaced by

nanostructured TiO2 thin films. Indeed, a photo-anode of ordered porous

nano-columnar TiO2 would provide large surface area for dye absorption,fast electron

transfer path[1] and would lead to a better impregnation of the organic polymer used

as electrolyte, leading to a better charge collection [2]. In this work, nanostructured

TiO2 thin films are synthesized by reactive magnetron sputtering combined with

Glancing Angle Deposition (GLAD), in order to control both the crystalline structure

and the microstructure of the films. The substrate temperature, the substrate bias

voltage and the rotation speed were varied in order to determine the best

experimental conditions leading to ultra-porous films with anatase TiO2 columns. The

chemical composition, the crystalline structure and the morphology of the films were

analyzed by XPS, XRD, SEM and AFM, respectively. The preliminary data reveal that

the increase of the substrate temperature up to 450°C leads to anatase film with an

increase of the roughness degree (from 30 to 35 nm). On the contrary, denser rutile

films were obtained when the substrate bias voltage was increased. Starting at -100V,

the energy provided by the ions becomes too large and promotes scale structure by

merging columns while the roughness decreases sharply (from 30 to 10 nm). On the

other hand, by rotating the substrate (from 0.06 to 3 rpm) during the deposition

process, films with larger columns (from 20 to 100 nm) and higher degree of

roughness (from 30 to 36 nm) were obtained due to an enhanced shadowing effect. A

substrate heated at 450°C and biased at a low voltage equal to -50V seems to be an

optimal condition to synthesize an anatase columnar and porous thin film.
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