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Deposition of nanostructures by chemical vapour deposition enhanced with an
atmospheric pressure remote Ar-O2 plasma.
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Plasma assisted nanofabrication is one of rapidly emerging approaches for the

production of numerous nanostructured materials, nanostructures and elements of

nanodevices. Recently, atmospheric microplasma assisted nanofabrication has shown

outstanding capability of promoting self-organization.

1

 Self-organization can be driven

under certain conditions by applying external energy drivers, like electric fields.

We report some results showing the synthesis of nanostructures on 316 L stainless

steel by chemical vapour deposition out of hexamethyldisiloxane (HMDSO) with an

atmospheric pressure remote Ar-O

2

 plasma operating at high temperature (~1700 K).

This post-discharge is roughly a beam of atoms (~400 µm in radius) that can be

handled like a pen to "write" structures on surfaces. SIMS analyses and X-ray

diffraction show that no carbon is present in the coating and that it is amorphous.

Surface nanostructuration in our case is mainly due to the thermal gradients that

appear as a function of time when the deposition of a thermal barrier, the silica layer,

occurs on a thermal conductor, the metallic substrate. These gradients have various

consequences.

For thick coatings (> 1 µm), droplet-shaped coatings with a gaussian distribution in

thickness over their width are deposited. The coatings are submitted to high

compressive stress. When it is relaxed, "nest-like structures" made of nano-ribbons are

synthesised. When the coating becomes thinner (~ 1µm), and for relatively high

contents in HMDSO, SiO

x

 walls forming hexagonal cells are obtained on a SiO

x

sub-layer. When it is thin enough (<500 nm), the dewetting of the film being deposited

is found to be partly responsible for the synthesis of nanodots that are self-organised.
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