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Effect of Charging on Particle Collection during Synthesis of Nanoparticles by Pulse
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Abstract

Pulse plasma(8 2~ & 2}2v}), Nanoparticle(1+=) 2}), Charging(3+41)

Silicon nanoparticles are widely studied as a material with great potential for wide applications. For

application to present industry, it should be easy to control the characteristics of nanoparticle including the

size and structure. In this paper, we investigated the formation of Si nanoparticle using pulse plasma

technology. Plasma technology is already quite common in device industry and the size of nanoparticle can be

easily controlled according to plasma pulse duration. An inductively-coupled plasma chamber with RF power
(13.56 MHz) was used with DC-biased grid (-200~+200 V) installed above the substrate. In order to measure
the shape and size of nanoparticle, TEM was used. It was found that the size of nanoparticles can be

controlled well with the plasma pulse duration and the collection efficiency is increased with the use of either

negative or positive DC-bias.
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Fig. 1 Schematic diagram of the experimental apparatus.
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Fig. 2 TEM image of generated Si particle below 5 nm
diameter at 20 ms plasma ON-time.
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Fig. 3 Size dependence on plasma ON-time.
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