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Effect of the substrate temperature on the deposition of thin SiOx films by
atmospheric pressure microwave torch (TIA)
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The need for simple and rapid deposition techniques for thin oxide coatings led to an

interest on research for exploitation of atmospheric pressure plasma systems as an

aide for chemical vapour deposition, hence, resulted in development of APPECVD

processes. Exploitation of such plasma systems, capable of functioning in ambient

conditions, could avoid traditional processing problems due to necessity of vacuum.

Furthermore, systems generating non-equilibrium plasmas can be used to deposit on

thermally sensitive substrates. Silicon oxide films have been subject of high interest in

research owing to their interesting optical, electrical, mechanical and diffusion barrier

properties. These versatile properties make them apt for industrial applications as

transparent protective, oxygen and water vapour barrier or insulating films. In this

context, a deposition system using atmospheric pressure axial injection microwave

excited plasma torch (TIA, Torche à Injection Axiale), has been developed to deposit

thin films of SiO

x

 on silicon (100) substrates. The plasma treatment was carried out in

an open-air reactor using argon as plasma gas and HMDSO as silicon precursor. But,

in the current state of art, powder formation can not be avoided for deposition time over

1.5 min in optimised conditions. It has already been shown that this undesirable

phenomenon is strongly linked to the increase of substrate temperature during the

process. A substrate temperature controller was installed to prevent powder formation

when deposition time is increased. Thus, a suitable domain of working temperature was

defined thanks to a specific cooling protocol. This allowed the deposition of high quality

powderless films with greater thickness. Films deposited on cooled and uncooled

substrates were compared in terms of thickness, composition, deposition rates, and

quality. The bulk bonds, microstructure and the surface bonds of the film were analysed

by FTIR, SEM and XPS respectively. The different deposition rates were measured

using a profilometer. The surface quality, based on the amount of powder present on

the surface, was studied by image analysis. The correlation between processing

parameters and material properties was established. In addition, simple mechanisms of

powder and continuous silicon oxide thin films formations were suggested.
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