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Simulation of Magnetic Field Distribution in Doubly-Bent Filter
Cathode of Vacuum Arc Film Growth Setup

Li Hongbo, Sun Lili, Wu Guosong, Dai Wei, Zhou Yi, Wang Aiying
(Ningbo Institute of Materials Technology and Engineering, Chinese
Academy of Sciences, Ningbo 315201, China)

Abstract The magnetic field distributions aound the arc source in the 45 doubly bent filtering cathode vacuum arc
(FCVA) film growth system and its impacts on the plasma beam transport and stability of arc spot were modeled and sim-
ulated with ANSYS software package. The simulated results show that under optimized magnetic field distribution, all of
the 111 carbon ions, shooting out in different directions, are capable of smoothly passing the doubly-bent magnetic filter,
and successfully touching down on the substrate. Interesting finding is that if a permanent magnet with a coercive force of
600 kA/m, is installed behind the arc cathode, in such a way that its field opposes to that in the bent tube, the resultant
magnetic field distribution improves the stability of arc spots with more benefits, such as longer arc spot lifetime, higher
deposition rate, more uniform target sputtering, and better tetrahedral amorphous carbon (ta-C) films.
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Fig 2 Schematics of the simulated 111 output carbon ions in
various directions and positions in the doubly bended
FCVA gystem
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