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The printed circuit manufacturing using the nano metal ink and
fabrication of transparent fine electrodes by gravure offset printing
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We introduce silver nanoparticle ink, namely nanometal ink, which is essential for printed electronics. In recent, flexibility
is required in the field of transparent electrodes for future flexible devices. Although indium tin oxide (ITO) is the most
widespread material as transparent electrode, its lack of adequate flexibility and poor conductivity restrain from further
development for future devices.

We have attempted to make patterns of invisible and high conductive fine silver electrodes by a gravure offset printing
method to meet both of transparency and flexibility. Here, silver nanoparticle ink was developed and applied to fabricate fine
invisible silver electrodes with the line width of 5 pm. The fabricated electrode pattern of which the line/space is 5 um /

300 um has excellent electric conductivity and transparency. The patterned electrode has sheet resistance of sub-10 Q/ O,

while its transparency is higher than 90 .
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Figure 1

TEM image of typical Au nanoparticles.
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Figure 2 TEM image of Au nanoparticles in Au nano metal
ink.
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Figure 4 Electric resistivities depending on sintering
temperature of L-Ag nano metal ink.
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Figure 5 Comparison with conventional method and printing method.
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Figure 6 Schematic illustration of the gravure offset printing
process.
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Figure 9 Wiring profile of the printed grid electrode.
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Figure 8 Optical microscope image of the printed grid
electrode.
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Figure 10 Optical transparencies of the printed grid electrodes on PEN film. (a) reference is air (b) reference is PEN film.
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