UNIVERSITY OF
SASKATCHEWAN

Spatial and time-resolved characterization of HIPIMS spokes

Alex Chang, Lénaic Couédel, Michael Bradley

The magnetron sputtering process utilizes the kinetic
bombardment of ions on a negatively biased target to
eject the material and redeposit it on a substrate as a
thin film [1]. A magnetic field Is configured to be
parallel to the target surface to trap electrons and
enhance ionization. Electrons in the magnetic field
perform an closed E X B drift above the target
surface, this i1s represented graphically for a circular
magnetron in figure 1 [1].
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flux from secondary electron generation [7]. This causes a drop in the plasma potential. Correspondingly, the
signals from probes three and two show a lower potential at the time of the exposure, while probe one
approaches a higher potential.

Figure 2: Experimental setup diagram.
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Three tungsten tipped floating probes were placed 51

radially around the magnetron to record the floating -
potential. The trigger time of the camera was recorded ! \/\«\/ W

by the oscilloscope in order to synchronize the images
to the floating probe readings. Signals from the three
probes were processed using complete ensemble
empirical mode decomposition (CEEMD) as 6t
described In [5] by Torres. This iIs to isolate
oscillations caused by the spokes from the waveform
of the discharge and other noise. Empirical mode 10 -
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decomposition is a data driven, algorithmic method of Time(/zs) CBSNG
decomposing time varying signals into a series of -
Intrinsic mode functions. The sum of the Intrinsic _ _ _ _ _

Figure 8: Processed floating probe signals Figure 9: Image of discharge captured by camera

mode functions returns the original signal with no loss
of information.




