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The effect of target power density on physical and structural properties of amorphous carbon films
prepared by CFUBM sputtering

Jae Hee Lee, Yong Seob Park, Jae Wook Park, Byungyou Hong
Sungkyunkwan Univ.

Abstract : Amorphous carbon (a-C) is an interesting materials and its characteristics can be varied by tuning it sp’ fractions. The

sp’ fraction in a-C films depends on the kinetic energy of the deposited carbon ions. In this work, a-C films was synthesized on

Si(100) and glass substrates at room temperature by closed-field unbalanced magnetron (CFUBM) sputtering with the increase of
graphite target power density. The structural and physical properties of films were investigated by using Raman spectroscopy,

X-ray photoelectron spectrometer (XPS), nano- indentation, atomic force microscope (AFM) and contact-angle measurement. We

obtained the good tribological properties, such as high hardness up to 26 GPa, friction coefficient lower than 0.1 and the smooth
surface (rms roughness : 0.12 nm). The increase of the physical properties with the increase of target power density are related to

the increase of nano-clusters in the carbon network. Also, these results might be due to the increase of the subplantation and

resputtering by the increase of ions density in the plasma.
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Table 1. Growth condition of a-C thin film
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2 x 10 Torr

Base Pressure

Ar gas 20 sccm

Working Pressure 3 mTorr
Substrate bias voltage ov

Film thikness 200 nm

Target power density 12~18 kW/cm®
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