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Improvement of Electrical Property and Stability of Silver Nanowire Transparent
Electrode Via lon-beam Treatment
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Abstract

The development of flexible transparent electrode has been paid attention for flexible electronics. In this
study, we have developed transparent electrode based on silver nanowires with improved electrical property
and stability through ion-beam treatment. The energetic particles of ion-beam could sinter junctions of each
silver nanowires and etch out polyvinylpyrollidone(PVP) coated on silver nanowires. The sheet resistance
of silver nanowire transparent electrode was reduced by 74%, and the resistance uniformity was increased
about 3 times after exposure of ion beam. Moreover, the stability at 85°C of temperature and 85% of relative

humidity could be also improved.
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Fig. 1. Schematic diagram of fabrication method of
ion-beam treated AgQNW transparent electrode.

ARSI, BetA A4S gRlstr] Qs g
F3= =4 A¥] (Cary 5000 Varlan)E -85

100 nm

Fig. 2. 45° tilted view of FESEM images of AgNW a)
without ion-beam treatment b) with ion-beam
treatment. ¢) and d) are the images of a) and b)
observed at a high magnification, respectively.
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Fig. 3. Sheet resistance distributions of as prepared,

thermally treated and

ion-beam treated AgNW

transparent electrode at 100 mm by 100 mm size.
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Table 1. Average, maximum, minimum sheet resistance, standard deviations of sheet resistance, coefficient of
variations and average transmittance (380-800 nm) of as prepared, thermally treated and ion-beam treated AgNW
transparent electrode at 100 mm by 100 mm size.

Sheet resistance (Q/])

Coefficient of | Average Transmittance

Average (A) Maximum Minimum Standard  |Variation (A/B)| at 380-800 nm (%)
deviation (B)
As prepared 239.8 405.0 126.1 97.9 041 89.2
Thermal
remtment 101.9 152.9 75.1 25.8 0.25 89.1
fon-beam 613 75.7 46.8 8.0 0.13 89.2

treatment
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Fig. 4. X-ray photoelectron spectra of as prepared,
thermally treated and ion-beam ftreated AgNW
transparent electrode.

Table 2. Atomic percentages from XPS for silver,
oxygen, nitrogen and carbon on the surface of as
prepared, thermally treated and ion-beam treated
AgNW transparent electrode.

Atomic percentages (%)
Ag N C C
IAs prepared 2.8 42 29.2 63.8
Thermal
treatment 22 32 32.6 62.0
Ion-beam
treatment 7.0 2.9 33.1 57.0
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Fig. 5. Environmental stabilty of as prepared,
thermally treated and ion-beam treated AgNW
transparent electrode at 85°C of Celsius degree and
85% of relative humidity.
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