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Development of a sensor platform for control and optimization of industrial
plasma processes
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Fast adjustments of plasma processes as well as long term stability are very important

for the industry. Therefore different sensor systems are used to get a fast response of

the plasma conditions and correlated film properties.

At Fraunhofer IST and INP Greifswald we developed a platform for different sensors to

characterize plasma parameters. A combined software and control environment for

measuring and evaluating the measured data was developed. In a first step a retarding

field analyzer (RFA) and an active thermo sensor (ATS) were used for characterization

of different plasma processes like sputter deposition with DC, RF and MF and

ICPECVD for plasma etching. The platform is configured to extend the system with

further sensors like for example Langmuir probe, optical emission spectroscopy, and so

on.

A first aim was to find the limits for different process conditions of the used sensors due

to their design. We show the problems which occurred regarding the limitations and

solutions for rebuilding the systems to overcome some problems.

The RFA and ATS sensors were tested in the following cases. As an example for TiO

2

the correlation between the ion current density and the different phases like

amorphous, anatas and rutile of the films with the RFA was shown. Furthermore the

critical energy load for polymeric substrates could be observed with the ATS. In

addition the different plasma parameters was measured with our system for different

transparent conducting oxides in order to understand the different behavior regarding

the different processes like DC and RF sputtering for aluminum doped zinc oxide (AZO)

and indium tin oxide (ITO).
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