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We have proposed a pulsed reactive gas flow control (RGFC) of the reactive

high-power impulse magnetron sputtering (HiPIMS) to avoid substantial problems with

arcing on target surfaces during reactive sputter depositions of dielectric films at high

target power densities and with low deposition rates achieved [1].Using this process

control, we are able to maintain sputter deposition of the dielectric stoichiometric films

in the region between a more and less metallic mode, and to utilize exclusive benefits

of the HiPIMS discharges, such as intense sputtering of atoms from the target, very

high degrees of dissociation of RG molecules in the flux onto the substrate, strong

“sputtering wind” of the sputtered atoms, highly ionized fluxes of particles to substrate

and enhanced energies of the ions bombarding the growing films, in preparation of

the films.HiPIMS with the pulsed RGFC was used for high-rate reactive depositions of

densified, optically transparent zirconium and hafnium dioxide films on a floating

substrate at a distance of 100 mm from the target. An optimized location of the

oxygen gas inlets in front of the target and their orientation to the substrate surface

made it possible to improve quality of the films due to minimized arcing at the

sputtered target and to enhance their deposition rates up to 120 nm/min for the

zirconium dioxide films and even up to 345 nm/min for the hafnium dioxide films at a

deposition-averaged target power density close to 50 Wcm

-2

 and a voltage pulse

duration of 200 µs. Details of the deposition processes, including an energy-resolved

mass spectrometry at the substrate position and computer simulations, and measured

properties of the films will be presented.
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