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HiPIMS with positive pulses as a new tool to tailor film properties
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Recently, it has been demonstrated that the addition of a positive voltage pulse

adjacent to the negative HIPIMS sputtering pulse allows the increase of film ion

assistance and thus, the improvement of coating properties on both biased and

insulating substrates.This study presents results of experiments conducted to

further deepen the understanding how the shape of the positive pulse, such as

delay, amplitude and length of the pulse, affects the deposition rate and film

density, and in consequence, the resulting film properties. Some examples will

be presented for different applications such as:

Hard metal nitrides for cutting tools, molds and dies. The properties of

AlTiN-based nitrides where the spinodal decomposition at higher Al

contents is prevented.

Trench filling for wafer packaging. Filling of deep trenches with metallic

conductive layers is improved with the addition of positive pulses.

Experiments were performed with 15:1 aspect ratio trenches.

Increase on sp

3

 contents in hydrogen-free diamond-like carbon coatings.

Hardness up to 40GPa are achieved.

Improved barrier properties of AlSiOx oxide layers on PET substrates for

high-end transparent barrier applications. Tests were performed on an

industrial web coater using rotatable magnetrons and reactive sputtering.

Water vapour permeation tests were measured using the Mocon W-700

instrument.
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