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Abstract: In this paper, we investigated the mechanical and electrical reliability of silver nanowire (AgNW) films. In
particular, the durability and reliability of AgNW films were studied when the AgNW film was subjected to the bending
deformation under current flow. The electrical durability of AgNW was evaluated by observing changes in heat generation
and current density occurring in AgNW through voltage and current tests. The AgNW film showed a constant resistance
change up to a bending radius of 2 mm and 200,000 cycles in the bending fatigue tests. The over-coating layer has an
effect of improving the durability of the AgNW film. In the case of AgNW with the over-coating layer, heat was uniformly
dissipated on the surface of AgNW film, whereas in the case of AgNW film without the over-coating layer, heat was
generated locally. In the bending test under the current flow, the current density of the AgNW film was continuously
decreased up to 52.4%. During bending, the AgNW was deformed due to mechanical deformation such as tensile, bending
and sliding of the AgNW, consequently contact resistance of the AgNW was increased, leading to a electrical breakdown
of AgNW by Joule heating. It was found that the application of the over-coating layer can improve the electrical and
mechanical reliability of the AgNW film.
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Fig. 1. Fabrication process of the silver nanowire film.
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Fig. 2. SEM images of (a) AgNW film without the over-coating layer and (b) AgNW film with the over-coating layer.
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. 7. IR image of heat dissipation on AgNW films (a) without
over-coating layer. (b) with over-coating layer.
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