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Recently, a combination of HiPIMS with simultaneous operation of pulsed dc

discharge (hybrid HiPIMS) has proved a possibility to ignite HiPIMS discharge at

approximately one order of magnitude lower pressure due to pre-ionisation effect.

Furthermore, the hybrid HiPIMS has been just able to deposit photocatalytical thin

films on polycarbonate foil. In this work, the HiPIMS plasma and mid-frequency pulsed

dc discharge have been investigated by temporally- and spatially-resolved plasma

monitor and Langmuir probe. The 2” in diameter titanium target mounted on an

unbalanced magnetron has been used as a sputtering source with pure argon

atmosphere. The duty cycle 1% and pulse on-time in range from 50 µs to 100 µs has

been used for the HiPIMS power supply. The pulsed dc source has operated at

frequencies in range from 100 kHz to 350 kHz (MF p-dc) and has been parallel

connected via a transformer to the HiPIMS power supply. The plasma monitor Hiden

EQP 1000 was placed perpendicularly to the target face. The ion velocity distribution

functions (IVDF) have been investigated for different modes of operations: pure

HiPIMS, pure MF p-dc and their mutual combination. The advantage of our MF p-dc

power supply was the possibility to connect arbitrary external offset voltage on the MF

p-dc power supply output so that voltage pulses on the cathode can attain positive

values. Obtained experimental results have demonstrated that we were able to tailor

IVDF shape by modification of the offset voltage on the MF p-dc power supply output.

The hybrid HiPIMS mode of operation with offset voltage 90 V has produced argon

ions with energies higher than 100 eV whilst titanium IVDFs have not been influenced

by the applied MF p-dc voltage. Time-resolved measurements pointed out different

decay times of titanium and argon ions having strong effect on formation of energetic

tails of argon ions thanks to applied external voltage offset.
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