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Annealing for Metal Mesh-Based Transparent Wearable Heater
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Abstract: Laser-induced plasmonic sintering of metal nanoparticles (NPs) is a promising technology to fabricate flexible

conducting electrodes, since it provides instantaneous, simple, and scalable manufacturing strategies without requiring costly

facilities and complex processes. However, the metal NPs are quite expensive because complicated synthesis procedures are

needed to achieve long-term reliability with regard to chemical deterioration and NP aggregation. Herein, we report laser-induced

Ag NP self-generation and sequential sintering process based on low-cost Ag organometallic material for demonstrating high-

quality microelectrodes. Upon the irradiation of laser with 532 nm wavelength, pre-baked Ag organometallic film coated on a

transparent polyimide substrate was transformed into a high-performance Ag conductor (resistivity of 2.2 X 10 Q-cm). To

verify the practical usefulness of the technology, we successfully demonstrated a wearable transparent heater by using Ag-mesh

transparent electrodes, which exhibited a high transmittance of 80% and low sheet resistance of 7 {/square.

Keywords: Laser-induced plasmonic interaction, Nanoparticle sintering, Organometallic ink, Metal mesh electrode, Transparent

wearable heater
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Fig. 1. Schematic illustrations showing the laser annealing of Ag organometallic ink and its final application for transparent wearable heater.
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Fig. 2. (a) Wavelength dependent extinction coefficient of pristine and pre-baked organometallic ink, (b) resistivities of Ag electrodes
fabricated by different laser power conditions (scan rate: 5 mm/s), (c) XRD measurement results of pristine and laser-processed organometallic
ink, and (d) SEM images of Ag conductors demonstrated by different laser irradiation conditions (scan speed: 5 mm/s, laser power: 10, 100,

and 110 mW, respectively)
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