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Dynamics of formation of ultra-hard thin films of amorphous carbon
nitride by energy-controlled ion bombardment
ITO HARUHIKO
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When the gas-phase molecules including carbon atoms are decomposed by the
reaction with the discharged products of Ar etc., thin films of amorphous carbon and
related materials can be formed. Particularly, mechanically-hard films can be generated
by applying the negative bias voltage to the substrate, because this voltage induces the
extraction of positive ions in the plasma and the bombardment of the film surface. In this
project, amorphous thin films of carbon nitrides and hydrogenated silicon carbides are
prepared, and the chemical process induced by the ion bombardment was studied. It was
found that the hydrogen atoms in the films are scattered out by the ion bombardment and
that the subsequent recombination process in the films induces the conversion of the one-
dimensional “polymer-like” structure to the three-dimensional “diamond-like” structure,
leading to the increase of the mechanical hardness.
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