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Plasma characteristics of hybrid high power impulse magnetron sputtering discharge
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Abstract High power impulse magnetron sputtering HIPIMS has a higher ionization rate of sputtered atoms. It is beneficial to the
thin films growth with improved adhesion, microstructure and uniform deposition onto complex—shaped substrates. Hybrid HIPIMS is
a new—generation of HIPIMS technique with a pulse and direct current power supply paralleled connection operation. The influence
of pulse voltage 400~800 V was investigated on important factors of Ti, Cr discharge and plasma parameters plasma potential, elec—
tron temperature and electron density in Ar atmosphere. The results show that, with the increasing of pulse voltage, the absolute
value of target voltage, target current, substrate current and electron density increases while the plasma potential and electron tem-
perature decrease. However, the plasma potential, electron temperature increases and the electron density decreases after about 600 V,
700 V for Ti, Cr, respectively. We found that the target current, substrate current, plasma potential and electron temperature of Cr
are lower than Ti at the same conditions whereas the electron density is higher, which indicates the number of charged ions on Ti
discharge is higher.
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Fig 3  Langmuir probe current-voltage characteristic curve V; V and

I stands for floating potential plasma potential and saturated
electron current respectively on hybrid HIPIMS discharge
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