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Silver Nanowire Network Ablation by a Femtoscond Laser
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The reported study for silver nanowire network says it is a strong replacement due to its optical and electronic properties
compare with ITO film and carbon nanotubes electrode. Moreover, mechanical property study about silver nanowire network

indicates that it has great potential as transparent electrode.

KEYWORDS : Silver nanowire, Femtosecond laser, Ablation, Micromachining

1. Introduction

There are candidates for thin transparent conductive electrode
such as indium tin oxide film (ITO), conductive polymer, graphene,
carbon nano tubes (CNTs), metal grid and metal nanowire network.
ITO film, which is the most popular metal film for thin film electrode,
is widely used due to its high electrical conductivity and
transmittance in the visible wavelength range. ITO film, however, has
critical issues due to ITO film disadvantage properties, brittleness,
high sheet resistance, leaving aside cost, toxicity and scarcity of
indium problems. Hence, the other candidates of transparent
conductive electrodes have been studied. One of candidates replace to

ITO film is silver nanowire networks for thin film applications.
2. Experiment
We fabricated the electrical isolation of silver nanowire network

380 fs) writing
technique by employing tightly focused femtosecond laser. The lines

using a direct femtosecond laser (pulse duration :

are ablated at four kinds of pulse energy with six different stage
scanning speed. The structured silver nanowire network is observed
and evaluated by appropriate apparatus including optical microscope,
atomic force microscope (AFM) and resistance measurement.

Ag nanowire (70nm)

=

COP (5um)

A =1025nm Aperture

@400fs, 100kHz

SH : Shutter, ND : Neutral density filter,
M : Mirror, BS : Beam splitter, OB : Objective lens

Fig. 1 The schematic pictures of the sample and system
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3. Conclusions

We have demonstrated the electrical isolation of silver nanowire
network on flexible substrate without damage to the bottom layer,
TAC film, using tightly focused femtosecond laser. Eventually we
have fabricated the electrical isolation square on the flexible silver
nanowire network on flexible polymer substrate which has great
possibility to use as an electrode of flexible display device. The
results show the femtosecond laser system has potential as one of the
solution for thin flexible layer patterning. Also compare to the
traditional method for patterning electrode, femtosecond laser direct
patterning can simplify the manufacturing process and reduce the
environmental pollution. The experiment we have done would be
useful data for further study and other research about flexible display
device development.

o L)
(a)- (b) At pulse energy of 7.1 pJ

(¢) - (@) At pulse energy of 8.3 nJ

Fig. 2 Image of the ablation on the flexible silver nanowire network
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