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Abstract: Various Ni-doped carbon (C : Ni) thin films were fabricated using different Ni target power densities by

unbalanced magnetron sputtering (UBM). The effects of target power density on the structural, physical, surface, and

electrical properties of C : Ni films were investigated. The UBM C : Ni thin films exhibited uniformly smooth surfaces.

The rms surface roughness and friction coefficient values of the C : Ni films decreased with the increase in target power

density. The physical properties of the films such as hardness and elastic moduli increased while their electrical

properties such as resistivity decreased with the increase in the target power density. These results show that an increase

of the power density leads to an increase in the proportion of Ni and nanocrystallization of the amorphous carbon film;

this contributes to the changes observed in the physical and electrical characteristics.
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Fig. 1. FESEM surface and cross-sectional images of C : Ni
thin films deposited at the conditions of 5 W/cm®> Ni target

power density.
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Fig. 2. Growth rate of C : Ni thin film and Ni concentration
contained in C : Ni films with the increase of Ni target power

density.
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Fig. 3. Rms surface roughness values of C : Ni thin films
deposited with the increase of Ni target power density.
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Fig. 4. Hardness and elastic modulus values of C :Ni thin
films deposited with the increase of Ni target power density.
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Fig. 5. Contact angle and resistivity values of C : Ni thin
films deposited with the increase of Ni target power density.
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