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This study aims to elucidate the influencing factors on the cubic phase
formation in boron carbon nitride (BCN) film growth by bipolar HiPIMS discharge toward the PVD
process development to realize the stress-free cubic BN films. To elucidate the plasma dynamics of
bipolar HIPIMS discharge, time- and space-resolved plasma diagnostics using optical emission
spectroscopy imaging and ion mass spectrometry were performed. A systematic film growth experiments
based on these diagnostic data revealed the factors related to c-BN nucleation and growth. At the
same time, the effect of selective ion acceleration by bipolar discharge on the film growth and
stress reduction was discussed. Finally, amorphous BCN films with a maximum hardness of 45 GPa were

demonstrated through this study.
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