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Abstract Recently diamond-like carbon(DLC) films have shown numerous potential in various technological applica-
tions. DLC films deposited by plasma decomposition of hydrocabon gases have sevral desirable properties such as ex-
treme hardness, chemical intertness, high electrical resistance, low infrared(IR) absorption, etc. The application of
these films has been limited by their high intrinsic stresses. In this study, hydrogenated DLC films were synthesized
by rf plasma enhanced chemical vapor deposition system, and the effects of additional gases such as hydrogen and ni-
trogen on the film stresses were also investigated. The addition of hydrogen markedly increases the residual stresscs at
low 1on energy(V,/P'*~20Volt/mTorr), while nitrogen gases decrease the residual stresses at high ion energy(V./P' -
~ > 70Volt/mTorr). The efecct of hydrogen addition can be explained in terms of increased etching rates of weakly
bonded C-C or C-H bonds. The nitrogen addition increases the sputtering of weakly bonded C-C bonds. It was found
that the addition of residual gases changes film residual stresses by modifying evolution of formation and annihilation
of sp® bonding structures in the DLC films. The resistivities of DI.C films were measured to be 10°~ 10°2-cm, regard-

less of process conditions, which are consistent with previous reports.
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