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Formation and temporal evolution of atmospheric pressure high current diffuse
dielectric barrier discharge between cylindrical electrodes in PECVD reactor
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Novel non-thermal plasma sources like atmospheric pressure plasma enhanced

chemical vapor deposition(AP-PECVD) technology have received increased attention.

AP-PECVD can circumvent limitations of conventional low pressure methods such as

high costs, large footprint of vacuum equipment and the necessity to use batch

processing or complex transfer chambers. Generation of plasma suitable for high

quality thin film deposition on a polymeric web becomes a challenging task at

elevated gas pressure. Recently we have shown that APGD type of plasma can

produce high quality silica films in ambient air as a process gas

1

. The dynamics of the

discharge in plane parallel electrode geometry was studied in

2

. As the cylindrical

electrode geometry is more beneficial for in-line roll-to-roll processing, the electric field

and gas flow pattern between cylindrical electrodes will be non-uniform which would

affect discharge properties.In the present contribution we studied the formation and

time evolution of the high current dielectric barrier discharge in a roll-to-roll

AP-PECVD reactor with parallel bi-axial cylindrical electrode geometry. The discharge

was sustained in a mixture of nitrogen, oxygen and TEOS as a precursor for silica-like

film deposition. The behavior of the transient plasma in curvilinear geometry was

visualized by means of fast imaging from two orthogonal directions. The formation

and propagation of lateral ionization waves with the transverse light emission

structure similar to the low pressure glow discharge was observed at time scalebelow

1 µs. The instantaneous current density determined from the fast imaging data and

voltage-current waveforms was ~ 1A/cm

2

. Despite plasma spatial non-uniformity at

nanosecond time scale the deposition process on the web-rolled polymer results in

smooth and dense silica-like layers.
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