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Fig.1 FESEM images of the surface (a) and cross-section (b)
of the Ti-Si-C film
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Fig.2 XRD pattern of the Ti-Si-C film
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Fig.3 Visible Raman spectrum of the Ti-Si-C film
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Fig.4 XPS full spectra of the film after sputter-etching for 1 min
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Fig.5 Effect of sputtering-etching time on atom concentration
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Fig.6  XPS spectra of the surface of the film without sputter-etching: (a) C 1s, (b) Ti 2p, and (c) Si 2p
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Table 1 E,, FWHM and area of the fitting XPS C 1s spectra

C1ls Ep/eV FWHM/eV Area
Cc=C 284.2 1.4 26.9
C-C,C-H 285.2 1.4 35.7
Cc-0 286.6 1.6 25.0
Cc=0 288.4 2.0 12.3
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Fig.7 XPS C 1s spectra of the film after sputter-etching:
(a) 1 min, (b) 3 min, and (c) 5 min
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5 0.30 0.54 0.97
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Influence of Ar lon Sputter-Etching on XPS Analysis of Ti-Si-C Nanocomposite Film

Jiang Jinlong™?, Chen Di', Wang Qiong®, Yang Hua®, Wei Zhigiang*
(1. Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: The Ti-Si-C nanocomposite film was deposited in gas mixtures of Ar and CH4 by middle frequency unbalanced magnetron
sputtering Ti80Si20 composite targets. The microstructure of the film was investigated by X-ray diffraction, Raman spectrum and X-ray
photoelectron spectroscopy. The results show that the film exhibits nc-TiC/a-C:Si:H nanocomposite structure with about 10 nm
nanocrystallites TiC embedded in hydrocarbon (a-C:Si:H) matrix. The results of XPS analysis strongly depend on Ar” sputter-etching. The
C and O content on the film surface distinctly decreases, while the Ti and Si content gradually increase with the increasing of Ar*
sputter-etching time. It is found that Ar”™ sputter-etching results in the graphitization of the amorphous carbon phase in the nanocomposite
film. In other words, the sp*C-C(H)/sp®C-C ratio decreases with the increasing of Ar* sputter-etching time. In addition, the C-Ti*/C-Ti and
C-(Ti+Ti*)/C-C ratios obviously increase.

Key words: Ti-Si-C nanocomposite films; Ar* sputter-etching; XPS; bonding configurations
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