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Abstract — Nitrogen incorporated diamond-like carbon films were deposited by r.f. glow discharge of
mixtures of benzene and ammonia gases. Mechanical properities, composition and atomic bond structure
were investigated when the fraction of ammonia increases from 0 to 0.79 and the negative self bias vol-
tage of cathode from 100 to 900 V. Both the residual compressive stress and the hardness decrease from
1.7 to 1.0 GPa and from 2750 to 1700 Kgf/mm’, respectively. In addition to hydrogen, triply bonded ni-
trogens also play a role of teminal sites of the three dimensional atomic bond network. By considering
the hydrogen concentration and the nitrogen bond characteristics, it can be shown that the mechanical
properties of the films are determined by the content of three dimensional inter-links of sp’ clusters. Al-
though the mechanical properties are affected by the nitrogen addtion, its depedence on the negative bias
voltage is qualitatively identical to that of pure diamond-like carbon films.
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