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Nanoparticle patterning using nanoparticle focusing mask
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Abstract

We have developed a nanoparticle focusing mask which can generate particle arrays directly on the large
area with high resolution. Using this mask, nanomaterials are precisely deposited onto desired positions on a
substrate surface. We obtained various sizes of arrays ranging from 80 nm to 6 wm with silver and copper
nanoparticles that are generated by a spark discharge and an evaporation-condensation method. The feather
size is much smaller than that of mask openings due to the focusing effects, like electrostatic lens, caused by
charge or electric potential on insulator mask surface, which also prevent a mask clogging. The particle array
size depends on the size of mask open patterns and focusing effects near the mask relate to ion flow rate and
electric potential. We have demonstrated that diverse size of arrays with high resolution could be obtained

repeatedly using the same sized mask in atmosphere.
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Fig. 1 Experimental setup for particle generation,
charging, classification and ion creation and
feeding.
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Fig. 2 Process for parallel patterning of nanoparticle
using focusing mask. (colored dot lines are
equipotential lines and blue lines are electric

field lines)
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Fig. 3 Process for parallel patterning of nanoparticle

using focusing mask.
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openings. (B) Image of epoxy mask.
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Fig. 5 Process for parallel patterning of nanoparticle
using focusing mask. (A) Copper nanoparticle
pattern using silicon nitride mask, (B) Silver
nanoparticle pattern using epoxy mask.
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Fig. 6 Focusing effects of N2 ion flow rate on the array
width. (A), (B), Silver nanoparticle deposition at
0.5, 1, 2, 4lpm, (C) SEM image of silicon nitride
mask with 4um line openings. (D) Variation of
nanoparticle pattern width presented as a
function of ion flow rate.
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