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Fig. 1. Schematic of electron hopping and electric field at the
surface of target in the magnetron source.
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Fig. 2. Schematic diagram of the closed-field unbalanced magnetron sputtering system.
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Fig. 3. SEM image of TiN film (1.0 um) on Si wafer.
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Fig. 4. XPS wide scan survey data of TiN thin film on sus304
substrate.

Table 1. Elemental ID and Quantification of TiN film (1.0 um)
on sus304 substrate

Name Peak BE FWHM eV At.% SF
Ols 531.33 3.21 58.42 2.930
Ti2p 458.76 5.56 28.08 7.910
Ar2p 243.50 4.10 2.62 3.040
Nls 398.23 3.64 6.92 1.800
Cls 285.49 1.78 3.96 1.000
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Fig. 5. XPS depth profiles of TiN fim (4.0 um) on sus304

substrate.
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Fig. 7. Ti 2p peaks of TiN thin films on sus304 with respect to about 1.0 um(a), 2.0 um(b), 3.0 um(c), 4.0 um(d), respectively.
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Purpose: TiN films were deposited on sus304 by unbalanced magnetron sputtering system which was designed
and developed as unbalancing the strength of the magnets in the magnetron electrode. The effect of oxygen
incorporation in the fabrication of deposited films was investigated. Methods: The cross sections of deposited
films on Silicon wafer were observed by SEM to measure the thickness of the films, the components of the
surface of the films were identified by XPS survey spectra, the compositional depth-profile of deposited films
was examined by an XPS apparatus. Results: From the data of XPS depth profile of films, it could be seen that
the element O as well as the elements Ti and N present in the surface of the film and the relative percentage of
the element O was constant at 65 at.% with respect to the depth of film. Conclusions: The color change with
thickness of the films had something to do with the change of Ti 2p;, peak intensity and shape mixed of TiO,,
TiN, TiOxN, compound.
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