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RF Power Measurements in Capacitively Coupled Plasmas
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Plasma processing has been widely used in various applications such as the

deposition of thin films, surface modification, dry etching etc. Despite the steps

forward, there are still open issues especially concerning the design of plasma

systems and the effective control of plasma parameters. A part of these issues is

related to the electrical characterization of the stray impedance of the plasma

electrode and the subsequent measurement and calculation of the real power

consumption during the process. This leads to discrepancies in the experimental

results between different labs around the world which hinders the transfer of

knowledge and in many cases in poor repeatability. In this work, a comparison

between different methods for the measurement and calculation of discharge voltage,

current, impedance and power is presented. The measurements were accomplished

in a laboratory scale cylindrical 13.56 MHz CCP reactor and three different methods

were tested: (a) A two port network based technique (b) An equivalent circuit based

method and (c) A modification of the subtractive method. The results are also

compared with numerical calculations of the RF electromagnetic wave propagation in

the RF electrode. The differences between the results of these techniques are

discussed in terms of the assumptions that are adopted in each of them and of the

source of errors in the RF electrode calibration. Moreover, the effect of electrode

design (materials used, electrode geometry and length) on plasma electrical and

microscopic properties were investigated. Different electrode geometries and external

circuits were tested and changes on the power transfer, plasma current and

impedance were monitored together with variations of spatiotemporal emission in

13.56 MHz Argon discharges. Finally, based on the results of electrical and optical

measurements the basic guidelines for the proper comparison between results of

different RF electrodes and plasma reactors are given.
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