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Remote plasma-aided deposition of silicon oxide by means of micro barrier
discharge
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Nowadays silicon oxide (SiO

x

) coatings attract great attention due to their glass-like

structure. SiO

x

 possess notable electrical insulation, scratch resistance, and chemical

inertness, making it applicable in protective, biocompatible and gas-barrier coatings. In

general, SiO

x

 deposits are obtained by sol-gel, thermal chemical vapour deposition

(CVD) or plasma-enhanced chemical vapour deposition. Nevertheless, it has been

recognized that these techniques have some limitations and disadvantages such as

being time-consuming, high temperature or low pressure processes. Furthermore,

despite the great success on macroscopic and flat surfaces, they are hardly applicable

to the processing of solid-state microscopic particulates (powders). A remote technique

at atmospheric pressure seems a unique way of obtaining coherent films as well as of

forming and attaching nanoparticles (dust), even in a continuous process. Especially for

the treatment of powders, the later has proven (however at low pressures) to be a fast

way of improving the flow behaviour of dry fine powders. Therefore, here a

remote-plasma technique based on an atmospheric micro barrier discharge (μ-BD) is

investigated to form SiO

x

, which is deposited on silicon wafers in a first try.

The proposed setup is seen to effectively separate the discharge zone, where the

active species are generated, from the deposition or afterglow zone. Only in the

afterglow, the chemical reactions occur, leading to the formation of SiO

x

 deposits. In

order to verify the assumption of separation, the discharge is monitored by electrical

measurements. Using a mixture of gases for the generation of an atmospheric-pressure

glow discharge, vaporous tetramethylsilane (TMS) is added to the afterglow to obtain

deposits of SiO

x

. As homogeneous and heterogeneous reactions are both important at

atmospheric pressure, the deposition morphology (thickness and roughness) is

investigated by scanning electron microscopy (SEM). Further characteristics, e.g. the

deposit density, are examined to judge the process efficiency.
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