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Target erosion effect on discharge parameters and coating properties during
HPPMS: TaNx as a case study
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HPPMS is an ionized physical vapor deposition (i-PVD) technology utilizing pulse

target power densities of several kWcm

-2

. The systematical deposition of

corrosion-resistant TaN

x

 coatings over time by HPPMS has revealed the importance

of target erosion for this technique. It substantially influences the discharge

parameters and hence, coating properties, seriously affecting process reproducibility.

It has been found that as the target erodes, the magnetic field strength at the target

surface is much stronger and the race track larger compared to a new target.

Consequently, target peak current density (I

p

) continuously increases, leading to a

denser plasma discharge in front of the target. Higher I

p

 implies higher ionization

degree of the plasma discharge, and therefore, the development of denser

microstructure TaN

x

 films is expected due to higher ion bombardment into the growing

films. However, once a critical value is reached, increasing I

p 

brings back the

signature of columnar growth that was completely suppressed for optimized TaN

x 

films

grown by HPPMS. Stronger self-sputtering effect seems to be responsible for this

fact, trapping the sputtered ions in the vicinity of the target, diminishing the ion flux

towards the growing film and hindering an effective densification. Thus, the relation

between plasma discharge parameters and coating properties in terms of target

erosion is analyzed in this work. For this purpose, optical emission spectroscopy

(OES) measurements have been carried out in front of the target and at the substrate

position for different target erosion values. This is correlated with microstructure

analysis by scanning electron microscopy (SEM) and corrosion resistance

measurements obtained from electrochemical impedance spectroscopy (EIS) and

potentiodynamic polarization (LSV) of deposited TaN

x

 films. It is concluded that a

regular monitoring of target erosion is needed for the deposition of an optimized TaN

x

coating. This conclusion may be applicable to any coating deposited by HPPMS.
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