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Plasma characterization of RF magnetron sputtering of silver in Ne, Ar, Kr and Xe
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Plasma parameters and processes play an important role in magnetron sputtering. The

sputtering process and the film growth are significantly influenced by the mass ratio of

deposited atoms and sputtering gas ions. Deposition conditions favouring the growth of

nanostructured film can be achieved and controlled varying plasma parameters, i.e.

mass, energy and flux of atoms and ions impinging the substrate and the ratio of atoms

and ions. Characterization of plasma is necessary for better understanding and

controlling of the growth of the nanostructured film.

We have carried out a systematic study of the influence of Ne, Ar, Kr and Xe sputtering

gases on plasma properties of RF magnetron sputtering of silver. The magnetron

plasma was characterized by time and spatial resolved optical emission spectroscopy

(OES) and mass spectrometry. Optical emission spectra were taken in the wavelength

region from 300 to 900 nm. Mass spectra were recorded in range of the

mass-to-charge ratio from 1 to 300. We studied influence of magnetron power and

working gas pressure on the plasma species formation. The magnetron power was

varied from 10 to 100 W. The ambient pressure was changed from 10

-1

 Pa to 10 Pa.

The evolution of both OES and mass spectra with power and pressure for the particular

sputtering gas was obtained and compared. Ion energy distributions and ion relative

concentrations in the magnetron discharge were measured.

The aim of this work was to compare the processes of silver sputtering in the different

sputtering gases and to point out their differences in the sputtering mechanism.
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