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High-power impulse magnetron sputtering (HiPIMS) with a pulsed reactive gas

(oxygen) flow control [1] was used for high-rate reactive depositions of densified

stoichiometric ZrO

2

, HfO

2

 and Ta

2

O

5

 films on a floating substrate. The depositions

were performed using a strongly unbalanced magnetron with a planar Zr, Hf and Ta

target of 100 mm diameter in argon-oxygen gas mixtures at the total pressure close to

2 Pa. The repetition frequency was 500 Hz at the average target power density from

29 Wcm

-2

 to 54 Wcm

-2

 during a deposition with duty cycles from 2.5 % to 10 %. The

target-to-substrate distance was 100 mm. For the same duty cycle of 10 %, the

deposition rates were up to 120 nm/min for the ZrO

2

 films, up to 125 nm/min for the

Ta

2

O

5

 films and even up to 345 nm/min for the HfO

2

 films. In this presentation, we

report on discharge characteristics during the controlled reactive HiPIMS of these

films and on important quantities characterizing the reactive sputter deposition

processes, namely, the deposition rate of films, the deposition-averaged oxygen flow

rate and the deposition rate per deposition-averaged oxygen flow rate. A particular

attention will be paid to the choice of a suitable process control parameter, either the

average discharge current in a period of a pulsed power supply or the oxygen partial

pressure in a vacuum chamber, for a given deposition. It is based on a

time-dependent response of these two process parameters to constant flow rate

pulses of oxygen into the chamber.
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