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Magnetron sputtering technologies are widely used for the deposition of thin films in

many commercial applications. In recent years, high power impulse magnetron

sputtering (HiPIMS) and modulated pulse power magnetron sputtering (MPP), a

variation of HIPIMS, have shown great advantages as compared to the conventional

(DCMS) and pulsed dc magnetron sputtering (PMS) techniques. Unlike the simple

one pulse shape in HIPMS, MPP generates a high density metal ion plasma by first

producing a weakly ionized plasma followed by a transition to a strongly ionized

plasma within one overall pulse. However, commercially available HiPIMS plasma

generators have not been able to create stable and arc-free discharges in many

reactive processes.

In this work a new method of generating an arc free discharge for reactive HiPIMS

has been used. A Cyprium plasma generator from ZPulser has been used to deposit

both Cr and CrN thin films on silicon and steel substrates using the new deep

oscillation magnetron sputtering (DOMS) technique. The effect of the peak current

and deposition pressure on the structural (X-Ray diffraction), chemical (Electron

Probe Micro-Analysis) and morphological (Scanning Electron Microscopy) properties

of the films was studied. All depositions were done at constant average power (1.2

KW) and a constant thickness of 1 micrometer was deposited for all the films. The

peak current increases with the deposition pressure while the peak voltage behaves

in a symmetrical way. Increasing the peak current at constant pressure (0.8 Pa)

allows the deposition of more compact Cr films. The columnar structure similar to the

one obtains by DCMS slowly transforms in a dense morphology without any porosity.

The hardness of the Cr films also increases from 9 to 16 GPa. The mechanical

properties of the CrN thin films (hardness and friction coefficient) were studied by

nano-indentation and pin-on-disk tests.
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