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Deposition of SiOx and TiO2 coatings by an open air non-equilibrium
atmospheric pressure plasma jet 
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Over the last 5 years there has been considerable interest in atmospheric pressure

plasma enhanced chemical vapor deposition (AP-PECVD), which have the advantage

over low-pressure plasma systems because they do not need vacuum equipment and

considerable growth rates (~100-1000 nm/s) can be obtained compared to those

obtained in low pressure systems (~ 1 nm/s). This work deals with the deposition of

organosilicon (SiO

x

C

y

H

z

, noted SiO

x

) and titanium oxide (TiO

2

) thin films at high rate

using an atmospheric pressure plasma jet (APPJ) system in open air conditions.

Physical and chemical properties of APPJ have been reviewed in many papers, and it

appears that these plasmas exhibit many properties similar to those of low pressure

glow discharges.

A sinusoidal high voltage with a frequency between 19-23 kHz was applied between

two tubular electrodes separated by a dielectric. The main gas flow consisted in dry air

and was introduced trough the torch at a flow rate ranging between 36 and 43 slm.

Hexamethyldisiloxane (HMDSO) or titanium tetraisopropoxide (TTIP) vapors,

respectively for SiO

x

 and TiO

2

 coatings was mixed with air, and introduced into the

plasma jet in the downstream region, near the outlet constructed as a Venturi nozzle.

The torch could be moved in the x- and y-directions, to deposit films over large

surfaces, with a velocity up to 100 m/min.

The focus of this paper is to study the effect of processe parameters (e.g. plasma

power, precursor flow rate, etc...) by using the robust Design of Experiment (DoE)

method, on changes in chemical composition and morphology of the deposited films.

Thin films were analyzed by XPS, Auger, SEM-FEG, FTIR, AFM, nanoindentation and

contact angle. Results show that even if the coatings were deposited with a high

dynamic growth rate (between 1000 and 3000 nm.m.min

-1

), they were relatively smooth

(Ra ~ 2 nm) and the most influent parameter on thin film chemical composition was the

torch speed. Optical emission spectroscopy (OES) was carried out to characterize the

discharge properties.
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