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Development of a high-rate generation technique for alloy thin-film
by utilizing a magnetized coaxial plasma gun
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Abstract: Magnetized coaxial plasma gun (MCPG) is utilized for a high-rate deposition of high-melting-point metals. In the
developed method, a center electrode of MCPG consists of multiple pins made of target conductive materials. The electrode
materials are ionized and ablated by the gun-current sputtering and only ionized materials are electromagnetically accelerated by
self-Lorenz force with ionized operation gas as a magnetized thermal plasmoid. This mechanism can reduce non-uniformity of a
deposited thin-film. The repetitive operation technique of plasmoid has been developed. Therefore, the film thickness can be
controlled by the number of pulses precisely with the order of 1nm thickness. The condition of surface of the samples have been

analyzed by the scanning electron microscope.
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Figure 1. Diagram of the magnetized coaxial plasma gun
with substrate stage.
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Figure 3. Assays of sample at substrate position 100 mm in
magnification x3000 by SEM/EDX. (a) Ti, (b) Zr, (c) Mn
and SEM image, (d) Fe and SEM image.
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