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Abstract: Generally, diamond-like carbon films (a-C:H, DLC) have been shown to have a low coefficient of friction, a high

hardness and a low wear rate. Pd-doped C thin film was fabricated using a dual magnetron sputtering with two targets of graphite

and palladium. Graphite target RF power was fixed and palladium target RF power was varied. The structural, physical, and

surface properties of the deposited thin film were investigated, and the correlation among these properties was examined. The

doping ratio of Pd increased as the RF power increased, and the surface roughness of the thin film decreased somewhat as the

RF power increased. In addition, the hardness value of the thin film increased, and the adhesive strength was improved. It was

confirmed that the value of the contact angle indicating the surface energy increases as the RF power increases. It was concluded

that the increase in RF power contributed to the improvement of the physical properties of Pd-doped C thin film.
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Fig. 1. FESEM surface images of Pd doped C films fabricated at (a)
70 W and (b) 100 W RF powers in palladium target, and cross-
sectional images of films (b) 70 W and (d) 100 W.
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Fig. 2. Pd concentration contained in Pd doped C films deposited

according to RF power of Pd target.
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Fig. 3. Hardness and elastic modulus value of Pd doped C films
deposited according to RF power of Pd target.
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Fig. 4. (a) The frictional force versus load during the scratch test and
the failure image of critical load of Pd doped C film fabricated at the
condition of 100 W RF power, and (b) critical load value of Pd doped
C films deposited according to RF power of Pd target.
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Fig. 5. Surface roughness 3D images of Pd doped C films fabricated
at (a) 70 W and (b) 100 W RF powers in palladium target.
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Fig. 6. Rms surface roughness of Pd doped C films deposited
according to RF power of Pd target.
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Fig. 7. Images of the contact angle of Pd doped C films fabricated at
(a) 70 W and (b) 100 W RF powers in palladium target, and the
change of contact angle value with increasing RF power of the
palladium target.
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Fig. 8. (a) Raman spectra of Pd doped C films and (b) the variation of
G peak position and Ip/Ig ratio of the Pd doped C films as a function
of palladium target RF power.
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