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Abstract

In this work, amorphous carbon structure was found under the deposition process of TiC thin films by
reactive DC magnetron sputtering. The amorphous carbon film properties depend on the reactive C,H, gas
content during the deposition process. All deposited films were grown on silicon wafer by varying the partial
pressure of acetylene (C,H,) to argon (Ar) gases from 5-20% while keeping constant of the sputtering power and
working pressure. The crystal structure, bonding structure, and chemical composition of the films were
characterized by x-ray diffraction, Raman spectroscopy and energy dispersive x-ray spectroscopy, respectively.
It was found that the film shows polycrystalline structure of TiC with the atomic concentration of carbon about 75%
at the partial pressure of 5%. Then the films change to the amorphous structure with increasing of the partial
pressures. The atomic concentration of carbon in the film was about 94% at the partial pressure of 10% and it
increases about 99.5% at the partial pressure of 15-20%. The Raman spectra of the amorphous carbon films
indicate the diamond like carbon structure consisting of graphite structure with disordered structure.
The amorphous carbon films have I/, ratio in the range of 1.03-1.32 that can be determined to the S|o3
hybridization of 30-40%. In addition, the surface morphology and sheet resistance of the films were obtained by
atomic force microscope and 4-point probe measurement, respectively. The amorphous carbon films show

smooth surface with nano-grain size. The sheet resistance of the amorphous carbon films is greater than 10° Q/L.

Keywords : amorphous carbon, reactive magnetron sputtering, Raman spectroscopy, sp3 hybridization
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