Journal of the Korean Society of Manufacturing Technology Engineers 24:1 (2015) 094~097

http://dx.doi.org/10.7735/ksmte.2015.24.1.094 J. Korean Soc. Manuf. Technol. Eng.
ISSN 2283-4846(Online) / ISSN 2233-6036(Print)

t= &4 Sselof Cfst o

oh

2 upirololof oM HEY Al WA
gFA, utme®, obnlgp

A Study of the Yellowing Phenomenon in the Laser Patterming of Silver Nanowire
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ARTICLE INFO ABSTRACT

Article history: In this study, we introduce a yellowing phenomenon in silver nanowire laser
Received 12 January 2015 patterning and attempt to understand the cause of this phenomenon. Silver
Revised 19 January 2015 nanowire is a promising alternative to indium tin oxide as a transparent electrode

Accepted 26 January 2015 owing to its flexibility. Additionally, silver nanowire can be easily patterned by

laser ablation, which is free of dangerous chemicals. However, a yellowish color

Keywords: change reducing visibility is observed on the patterned area of the silver
T.ransparent ellecm’de nanowires, and this yellowing phenomenon prevents the use of silver nanowire as
Silver nanowire a transparent electrode material. We concluded that resolidified debris of melted
Laser ablation and evaporated silver nanowires after laser ablation causes the color change of
Patterning the electrode. Further research is needed to determine a means of mitigating this
Yellowing yellowing phenomenon.
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Fig. 1 (a) Schematic and (b) system configuration of silver
nanowire laser patteming process
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Fig. 2 Photographs of silver nanowire coated substrate (a) before
and (b) after laser ablation
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Fig. 3 Optical transmittance of laser ablated silver nanowire area
with various laser condition

Table 1 Sheet resistance and optical transmittance of laser
ablated silver nanowire area with various laser condition

Pulse repetition Pulse Sheet Transmittance
rate (kHz) |energy (ml))| resistance ((2/sq) | @450 nm (%)

200 0.1 61.3 90.88

130 0.15 o 88.80

100 0.2 o 87.07

66 0.3 o 82.25

50 04 o 79.98

40 0.5 0 77.97
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Fig. 4 Photographs of laser ablated silver nanowire area on
substrate with different hatch size: (a) 150 um, (b) 100
um, (¢) 50 um, (d)10 um
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Fig. 5 SEM images of (a) non-ablated area, (b) ablated area and
(c) boundary between ablated and non-ablated area of
silver nanowire
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Fig. 6 Optical absorbance spectra of ablated silver nanowire

shown in Fig. 2(b)

Table 2 EDS analysis of particle and ablated area (shown in D
and @ of Fig. 5(c))

Ok MgK | SiK Agl | CaK | Total
particle 36.05 | 295 | 44.13 | 12.69 | 4.18 100
ablated area | 37.83 | 3.14 | 47.15 | 5.03 6.85 100
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