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High-Speed Reduction of Oxide Film Using Atmospheric-Pressure Inductively Coupled Microplasma Jet
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Abstract
We have developed an environment-friendly atmospheric-pressure inductively coupled microplasma jet. This small and

lightweight unit can locally modify the material surface at high speed with low power and low gas consumption since this unit has a
wave-like plain antenna, a matching circuit and an adjusting circuit for standing waves on the ceramic substitute of a good thermal
conductor. At a low power of 40 W and low gas consumption of 260 cm’/min, a copper oxide film can be reduced within a 12-mm
area in diameter at a high speed of 14 nm/s. Good wettability of solder was observed on the plasma-treated copper. This unit can also
reduce solder oxide films to connect the solder bumps to the copper electrodes, resulting in good connections without using flux.
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Fig. 1 Atmospheric-pressure inductively coupled microplasma jet
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Fig. 2 Concentration of H, and reduction area
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Fig. 6 Reduction behavior of solder oxide film
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Fig. 7  Connecting cross-section between copper and solder
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