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Enhancement of sp® Hybridized Bonding Characteristics of Amorphous Carbon
(a—C) Films by Physical lon Bombardment and Chemical Bond Modification
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We have reported a novel method of increasing sp® hybridization fraction 1n sputtered amorphous carbon

(a-C) film by the combination of Ar 1on bombardment and S1 incorporation In the deposition of a-C films,
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Ar 10n bombardment plays a role of creating high stress 1n film and causes the local bonding configuration
to change to sp®> hybndized bond Smmultaneously, the incorporated S1 i a-C network breaks the sp?
hybridized bonded ring and promotes the formation of sp° hybridized bond. This enhancement of sp®
hybridized bonding characteristics 1s maximzed for a-C film with 23 at% of Si1 between 100 and 150V
In this region, the increase of resisitivity, optical bandgap, and mechanical hardness of a-C 1s attributed
to the reduction of sp? hybridized bonded ring and increased fraction of sp® hybndized bond It s also
revealed that the electronic properties of a-C are dependent on the bonding structure of sp* hybridized
carbon bond as well as 1ts fracion However, at lgher bias voltage, the enhancement effect 1s reduced due

to the resputtering and thermally activated reconversion of sp® to sp?® hybridized bond
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