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Utilization of plasma key parameters for process stability
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Plasma enhanced surface treatment and coating processes are widely used

techniques for surface modification and coatings. For monitoring of such

processes, usually only few of the tool parameters (generator power, gas

flux, pressure) are used. However, these parameters give no information

about the prevailing conditions in the plasma. They are completely

unsuitable for process control. To establish a reproducible process, it is

necessary to reproduce the plasma parameters respectively the plasma

state. Hence, we have analyzed the plasma state of diamond like carbon

coating (DLC) producing Ar-TMS deposition plasmas by non-invasive

diagnostic methods, under variation of generator output power and gas flux

rates. In Addition, the resulting film properties were examined. The behavior

of the elastic collision rate and the electron density were monitored in-situ

by Self-Excited-Electron-Resonance-Spectroscopy. Furthermore, the plasma

chemistry was analyzed by Optical Emission Spectroscopy. Thereby the gas

temperature, the electron temperature and the particle densities of emitting

species were determined. Finally, the correlations between tool parameters,

plasma parameters and film properties were evaluated and the key

parameters of the deposition processes were identified. These key

parameters in particular are characterized by the fact, that they are directly

linked to the layer properties. The validation of this approach was the

essential purpose of the current work. For achieving the same mechanical

and tribological properties on different devices, the described key

parameters have to be reproduced, independent of the substrate geometry.

Under the knowledge of the plasma key parameters and their dependencies

with the tool parameters, we coated different substrates in different

PECVD-chambers and adjusted similar plasma conditions, by changing the

tool parameters. Furthermore, using this methodology, the time consuming

“trial-and-error” method, which is used for the transfer of an established

layer to another device, is no longer necessary.
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