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By the choice of the excitation mode (laser, trigger) of the arc discharge, and by using higher energy conditions (100eV / ion [1]), new carbon layers were accomplished. These DLC layers present very interesting characteristics like high smoothness (without droplets), hydrogen-free and low sp2 content in the order of 25 %, estimated by XPS. Raman spectra show a very disordered nature of the sp2 bonding and XRR measurements reveal high density (up to 3). These layers display high hardness up to 80 GPa with an apparent elastic modulus more than 600 GPa and a coefficient of friction about 0.12. They exhibit an infrared transparency and a very good level of biocompatibility.

Method for deposition of these particular DLC coatings consists of a combination of processes: PVD +CVD + low energy ion implantation. Three different sources are used: low energy ion gun for etching / polishing / implantation for the surface preparation,  filtered arc sources (x2) for metal deposition (with reactive gases) if a mechanical buffer is needed for a good adhesion on substrates, and pulsed arc carbon source for the DLC coatings deposition (with an adjustable filtering of macroparticles).

This high performance and cost efficient technology enables to improve considerably service life time of micro tools, needles, other components. Obtained DLC show an ultra low friction and increased breakage resistance. They improve anticorrosion, anti-sticking and biocompatibility characteristics. Surface temperature during the treatment is low (<70°). Flexion tests with micro drills of 0.1mm diameter show >40% improves of a breakage resistance.
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