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Abstract: F-doped SnO, (FTO) thin films with the thickness of 20-400 nm were prepared via reactive magnetron sputtering at
150-300 ‘C using Sn+SnF, as a target, and the prepared FTO films were further treated by ultraviolet (UV) irradiation. The effects of
film thickness and UV irradiation time on the structural, optical and electrical properties of FTO films were investigated. The results
show that the crystallinity of FTO films improves and the preferred orientation remains (211) plane with the increase of film
thickness or substrate temperature. Meanwhile, the compressive stress existed in the films increases and the conductive properties of
films degrade. The transmittance of the films firstly decreases and then increases, and their energy gap (E,) firstly increases and then
becomes stable when the film thickness increases. Increasing substrate temperature can increase the transmittance and E, of the films.
UV irradiation can increase the carrier concentration of the films, thus enhancing the conductive properties of the film, but it has little
effect on the transmittance of the film. In addition, the influence of film thickness on the structural, optical and electrical properties of
FTO films was discussed, and the mechanism of improving the optical and electrical properties of FTO film by UV irradiation was
analyzed. This study could provide a reference for the preparation of FTO thin films by magnetron sputtering technology and the
improvement of their properties.
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Fig. 1 XRD patterns of F doped SnO, (FTO) films with
different film thicknesses deposited at substrate
temperature of 150 and 300 C
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Table 1 Root mean square roughness of FTO films with

different film thicknesses deposited at 150 and

3007C
Substrate Root mean square roughness/nm
temperature/’C  d (20) d(40) d(80) d(160) d(240) d(320) d(400)
150 0.65 071 063 052 038 067 082
300 062 070 036 055 046 068  0.69

dis film thickness.
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