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High power impulse magnetron sputtering (HiPIMS) method can form higher density diamond-like carbon

(DLC) films than conventional direct current magnetron sputtering (dcMS) method. However, the deposition rate
of the HiPIMS method is lower than that of the dcMS method. We have developed high frequency (HF)-HiPIMS
method as a new power supply to improve the deposition rate of HiPIMS method. In this paper, we report on the

relationship between discharge characteristics and thin film properties in DLC film deposition using high frequen-

cy-high power impulse magnetron sputtering method. We first evaluated the discharge characteristics of the HF-

HiPIMS method. Next, deposition rate, film density, and sp3 ratio were measured for the purpose of evaluating the
thin film characteristics of the HF-HiPIMS method. As a result, the HF-HiPIMS method achieved both high-speed
deposition and high density films compared to the conventional unipolar HiPIMS method. From the relationship

between the discharge characteristics and the film density, we were able to obtain an index for optimizing the depo-

sition conditions.

Keywords: HiPIMS; HF-HiPIMS; DLC; sputtering.



