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On-demand Generation of Micro-plasma-bubbles for Metal Patterning systems
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A three-dimensional metal wiring method is required for integrating functions on micro-nano structures. In this
study, we propose a new wiring method utilizing only a bubble injector and a micro-plasma-bubbles are generated on-
demand by applying pulses, and the localized reaction field enables metal deposition independent of the substrate. Here,
we investigate the parameters that control the generation of bubble mode suitable for metal deposition. As a result, it
was found that the mode can be linearly classified by mapping the generation mode using the energy and pulse period
of the micro-plasma-bubble generation. In addition, a prediction equation was derived to estimate the energy based on
the applied voltage and pulse width, and a method to control the mode was clarified.
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Fig. 1. Overview of metal deposition method using micro-plasma-
bubbles. (a) Components of proposed method and concept of metal
patterning. (b) Finite element analysis of the electric field at the tip
of the bubble injector. The active electrode is tungsten, the dielectric
capillary is glass, and the applied voltage is 700 V, respectively. (c)
Concept of metal deposition process by micro-plasma-bubbles.
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Fig. 2. Results of bubble generation mode classification by energy
and pulse period.
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energy and pulse width. The slope of the approximation line is
2.25%107 and the coefficient of determination is 0.992.
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