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Abstract

A new convenient magnet array module is designed to investigate effects of magnetic field array on mag-
netron discharge characteristics. Magnetic field analysis showed good agreement of measured discharge region
by a CCD device which has a high quantum efficiency over visible wavelength range. OES (optical emission
spectroscopy) showed major emission peaks are from electronic transitions in 400 nm range and 800 nm
range. Effects of driving voltage characteristics were analyzed in a point of electron drift trajectories and
ionizing collision frequencies. Pulsed dc with a fast rising and falling time was analyzed to have potential
to increase ionization collisions by putting a burst of hot electrons and to raise sheath potential. From measured
voltage and current waveform, maximum of —1000 V peak was generated with —400 V_; conditions. Possibility
of a properly designed magnetron cathode was shown to be used as a melting device. Cu was successfully

melted with power density of a several tens of W/cm®.
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Fig. 1. (a) A schematic diagram of the vacuum system,
(b) A magnet array module.
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Fig. 2. Total scattering cross sectlons of electron - Argon
system.
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Fig. 3. (@) A plated magnet array, (b) Calculated
magnetic fields, (c) The target erosion pattern.
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Fig. 5. (@) DC, (b) Sine frequency 1x, (c) Sine frequency 2x, (d) Pulse (frequency 1x, 50% duty).
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Fig. 7. (a) A rotating cathode magnet array, (b) Modeled
magnetic fields.
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