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Surface figuring of glass substrates by local deposition of silicon oxide with
atmospheric pressure plasma jet

Manuela Janietz

1

, Thomas Arnold

1

.

1

IOM Leipzig, Leipzig, Germany

manuela.janietz@iom-leipzig.de

Surface coatings made of silicon oxide are promising not only in terms of diffusion

barriers and scratch-protective layers, but also for shaping and structuring of glass

lenses and other substrates. This requires local deposition with high spatial resolution.

In this work thin silicon oxide films and analogous structures with variable thickness

between 0 and 1000 nm have been deposited using an atmospheric-pressure plasma

jet that consists of two coaxial tubes. The feeding gases helium and oxygen in the inner

capillary and nitrogen with small admixtures of hexamethyldisiloxane (HMDSO) vapour

in the outer tube are excited by a pulsed microwave (2.45 GHz) and directed onto the

substrate. Deposition rates up to 30 nm/s depending on plasma parameters have been

achieved. The deposited material has been characterized by the means of various

techniques like Fourier transform infrared spectroscopy, X-ray photoelectron

spectroscopy, ellipsometry and elastic recoil detection analysis (ERDA). It has been

shown that the silicon oxide layers produced with plasma jet are homogeneous and

stoichiometric, although the density is lower than thermally grown SiO

2

. Moreover, the

layers are carbon-free, as ERDA measurements indicate. Experiments have been

performed to transfer plasma jet deposited analogous structures on glass substrates

using ion beam techniques and mechanical polishing, respectively. With both methods

a proportional transfer of such structures into the bulk material of the substrate has

been achieved. This method combines the advantages of the high spatial resolution of

the plasma jet deposition und the high rates that occur during homogenous material

removal by broad ion beam etching or polishing.

Keywords
atmospheric pressure plasma

plasma jet machining

HMDSO

silicon oxide deposition

shape forming


