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Effects of Brush Coating of Ag Nanowire Solution and Annealing
using Plasma Process for Flexible Electronic Devices

Kyoung-Bo Kim’
Professor, Department of Materials Science and Engineering, Inha Technical College
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Abstract Recently, various studies on flexible electronic devices have been performed. In this study, the
potential of Ag nanowires was evaluated as a material to replace the ITO transparent conductive film. Ag
nanomaterials were formed on the glass by a novel brush coating method and an argon plasma evaporation
method based on atmospheric pressure plasma. First, the Ag solution is coated on the glass with a brush, and
the remaining solvent is removed with atmospheric plasma. During this process of solvent evaporation, a
sound is generated by the reaction between the atmospheric plasma and the solvent. Therefore, the remaining
amount of the solvent can be confirmed. In order to observe optical properties and electrical results such as
reflectance, transmittance, and absorbance according to the number of coatings of the film, the results were
analyzed by coating up to 5 times. For the purpose of investigating the interaction of light with Ag nanowires,
reflectance and transmittance were measured while changing the wavelength of light from 200 nm to 800 nm.
In the case of absorbance, the trend of increasing light absorption of the Ag nanowires according to the
coating was clearly confirmed. The electrical properties showed a great change from the time of coating more
than 4 times, and in particular, the resistance value was lower than k2/cm2 when the coating was applied 5
times. Based on these optical and electrical results, we plan to verify the possibility of a transparent conductive
film by applying it to electronic devices in the future.

Key Words : ITO, Ag nanowire, Brush coating, Atmospheric pressure plasma, Reflectance and transmittance,
Surface resistance
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Fig. 1. (a) Cross—sectional view of a thin film
transistor made of oxide, and (b) circuit
diagram of a pixel composed of oxide thin
film transistor. Images of (c) LG Display’s
rollable TV and (d) transparent display
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Fig. 2. (a) Ag nanowire solution used in the
experiment (Reference : 4 science) and (b)
image of coating Ag nanowire solution on
glass using a brush. Photographs of the glass
surface when the Ag nanowire solution was
coated (c) once and (d) 5 times with the
method (b)
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Fig. 3. Images for measuring the surface contact
angle before (a) and (b) after treating the
surface with oxygen plasma using
atmospheric pressure plasma equipment
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Fig. 4. (a) Reflectance and (b) Transmittance of light
according to the number of coatings of silver
nanowires
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