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(English)

The chemical bonding configurations of Si-doped ultrananocrystalline diamond/hydrogenated
amorphous carbon composite films, whose optical bandgap and hardness are variable for the Si
content, were investigated by NEXAFS and SR-PES measurements. From the spectroscopic
measurement, it was revealed that sp®/(sp?+sp®) bonding ratio was apparently increased with an
increase of doped Si, and sp® C-Si peak was appeared. This might be due to the partial
replacement of sp? C=C, which is specific to UNCD grain boundaries, with sp® C—Si. We
believe the structural change in UNCD grain boundaries by Si-doping strongly affects the
controlling of optical bandgap and improvement of mechanical hardness.
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