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Study of Precise Film Deposition Using the Pulse Arc Plasma Method

Hisato TAKEUCHI*and Naoyuki OHNISHI**
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The pulse arc plasma deposition method was applied with the aim of
precise coating such as optical multilayer films. The film deposition rate
fluctuated at the initial stage of cathode lifetime, and was subsequently
stabilized depending on the discharge condition. A 5% uniformity of film
thickness was obtained on the center area with a diameter of about 16~18
mm, which is 50~60% of APG anode diameter. Magnetic deflection of the
plasma beam effectively reduced the number of droplet particles, which is
originally smaller compared with the conventional arc plasma method.
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Fig.1 Electric circuit setup of arc plasma gun (APG).
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Fig.2 Deposition chamber and APG.
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Fig.3 Arrangement of APG and substrate.
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Fig.4 TEM image of a cross section of Ni/C
multilayer film.
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Fig.5 Magnified TEM image of the Ni/C
multilayer film.
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Fig.8 Thickness distribution of a Ni film across the
substrate, obtained by the “normal shot”.
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Fig.6 Relation between number of discharge pulse
and the deposition rate.
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Fig.7 Ni cathode column after 15000 shot discharge,
compared with the new one.
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Fig.9 Thickness distribution of a Ni film across the
substrate, obtained by the “angle shot”.
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Fig.10 A defect of the multilayer film caused by
a “droplet” particle.

Fig.11 Deposition of Ni by magnetically deflected
plasma.
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Fig.12 Thickness distribution of a Ni film obtained
by the deflected plasma.
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