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Abstract

Extensive efforts have been made in an attempt to utilize photocatalytic properties of TiO, in visible range.
TiO, and TiO-N thin films were made by the DC reactive magnetron sputtering method at 300°C. Various
gases (Ar, O, and N,) were used and Ti target was impressed by 0.6 kW~5.8 kW power range. The hysteresis
phenomenon of the TiO, thin film as a function of the discharge voltage characteristic was observed to be
higher as applied power increases. That of TiO-N thin film was occurred at the 5.8 kW power. The cross
section and surface roughness of thin films were observed by FE-SEM and AFM. Average surface roughness
of TiO-N thin film was observed as 15.9A and that of TiO, as 13.2A. The crystal phases of both TiO,
and TiO-N thin films were found to be anatase structure. The atomic B-N (396 eV peak in N 1s XPS)
was shown in the rutile crystal of TiO-N and was considered acting as the origin of wavelength shift to

the visible light.
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voltage characteristics( #-7 7 ¢+£ %)), Optical absorption spectrum( 35525 E &)
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Fig. 1. Discharge voltage characteristics for TiO, thin

films made in various power: (a) 1.2 kW (b) 2.9
W (c) 5.8 kW (total flow of Ar and O, : 90 sccm).
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Fig. 2. Discharge voitage characteristics for TiO-N thin
film made in various power: (a) 1.2 kW (b) 2.9
kW (3) 5.8 kW (total flow of Ar, O, and N, : 90

scecm).
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Fig. 3. Model of reactive sputtering process in terms of
discharge voltage and oxygen flow'.
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Fig. 4. Surface and cross-sectional SEM images of TiO, and TiO-N thin films made in 5.9 kW power (a) TiO, thin film

0,:30 sccm (b) TIO-N thin film, O,:30 scem, Ny/Ar=1.
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Fig. 5. Surface AFM image of TiO, and Ti-O-N thin films made in 2.9kW power (a) TiO, thin film O,:30 sccm (b)TiO-

N thin film, O,:30 sccm, N./Ar=1.
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Fig. 6. XRD patterns of TiO-N and TiO, thin films made
in 5.8 kW power.
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Fig. 7. X-ray photoelectron spectra of the TiO-N and
TiO, thin films made in 5.8 kW.
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Fig. 8. X-ray photoelectron spectra of N 1s of the TiO-
N and TiO, thin films made in 2.9 kW and 5.8
kW power.
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Fig. 9. Optical absorption spectra of TiO, and TiO-N
films made in 2.9 kW power.
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