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Investigation of Integrated Resonant Driving Circuit
with an Enhanced Hybrid Power Modulation
Technique for Plasma Discharging Application
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Department of Electrical Engineering, Southern Taiwan University of Science and Technology

Abstract

This paper proposes an integrated resonant driving circuit with an enhanced hybrid power modulation
technique for plasma discharging application. The motivation of the research lies in the demerits of power
regulation by adjusting current amplitude commonly in plasma driving. This conventional method causes the
instability of plasma splashing quality and output capability under low current condition, the unsatisfactory
compensation of plasma resonant characteristic by the driving circuit and the increasing complexity of circuit
and control design. Consequently, this research aims to integrate the resonant circuit and the feedback circuit
with both additional capability of flexible resonant compensation and the feedback detection of coil signals in
order to reduce current sensing components and reinforce conversion behavior of the whole system. In addition,
the enhanced hybrid power regulation technique is also proposed in this study featuring the synchronous
modulation of plasma current amplitude and its erupting time interval. By means of the aforementioned
technique, high accuracy and linearization adjustment of plasma operating power can be achieved while the
low—power plasma eruption instability can therefore be improved. Through the simulation analysis and the
hardware circuit testing, the experimental results validate the well performance including plasma discharging
and power adjusting linearity of the presented integrated circuit. The researching achievements are deemed as
beneficial references for the plasma splashing process application and design.
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