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Amorphous hydrogenated carbon (a-C:H) coatings show a wide range of applications

especially thanks to their tuneable microstructure, which in turn determines their

physical and chemical properties. In this work, hard and soft a-C:H thin films were

synthesized by plasma-enhanced chemical vapour deposition (PECVD) in reactors

with, respectively, capacitive and inductive coupling using different gas precursors.

The samples were treated in a vacuum beam chamber in order to mimic the basic

surface processes on a-C:H films exposed to technological plasmas. An electron

cyclotron resonance (ECR) plasma source provided Ar

+

 ion beams with an energy of

400 eV and flux of the order of 10

14

 cm

-2

s

-1

 together with a background of UV photons.

The chemical state of the sample surface was monitored in real time by in-situ

Fourier-transform infrared spectroscopy (FTIR) in reflection mode. At the onset of Ar

+

bombardment, soft a-C:H films underwent a cross-linking stage with relatively high

sputter yield. This rate decreased until reaching a steady sputtering rate. On the

contrary, etching of hard a-C:H films was initially limited by a selective

dehydrogenation process, after which a stationary and homogeneous removal of the

active chemical groups took place. The emission of only UV photons from the source

permitted to identify competing mechanisms during film etching and a possible

synergy with Ar

+

 ions. The FTIR characterisation was combined with in-situ quartz

crystal microbalance (QCM) measurements in order to determine the mass variation

rate during treatment. The correlation between FTIR and QCM diagnostics sheds light

into the basic reactions occurring on the a-C:H samples submitted to incident beams

of ions and UV photons. In summary, this study analyzes the impact of the a-C:H

microstructure on the elementary surface processes triggered by Ar plasmas in a

time-resolved basis.

Keywords
Amorphous hydrogenated carbon

Particle beam experiments

Sputtering


