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Facile Patterning of Ag Nanowire (AgNW) Electrodes on
Flexible Substrates

Jun-Ting Lin and Chun-Yuan Huang *

Abstract

In this article, the 20 um-thick dry film photo resist (DFR) which is capable for
photolithography was used to combine with polydimethylsiloxane (PDMS) substrates to
achieve the patterning of spin coated Ag nanowire (AgNW) electrodes. To facilitate the
wetting of AgNW-ethanol solution with concentration of 2 wt %, diameter of 35~50 nm, and
length of 10~30 um on certain area of PDMS, the PDMS with the DFR mask was firstly
treated with UV-ozone for achieving highly hydrophilic surface in the window regions. The
patterned AgNW film with surface roughness of 44.3 nm was then subject to coat with UV-
sensitive polyurethane to planarize the rough surface and final release to be free standing
flexible transparent composite electrodes after curing the polyurethane for 15 minutes. The
resulted composite electrodes are with low roughness of 8.5 nm, low sheet resistivity of 7~9
Q/sq, and high transparency of ~75 % at 550 nm. Based on our demonstration, we believe
that the AgNW/polyurethane composite electrodes is promising to replace indium tin oxide
for next generation flexible optoelectronic devices.
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