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Abstract: Flash lamp annealing (FLA) of metal nanoparticle (NP) ink has provided powerful strategies to fabricate high-
performance electrodes on a flexible substrate because of its rapid processing capability (in milliseconds), low-temperature

rocess, and compatibility with to roll-to-roll process. However, metal NPs [e.g., gold (Au), silver (Ag), copper (Cu), etc.] have
ioimitations such as difficulty in synthesizing fine metal NPs (diameter less than 10 nm), high price, and degradation during ink
storage and FLA processing. In this regard, organometallic ink has been proposed as a material that can replace metal NPs due
to their low-cost (usually 1/100 times cheaper than metal nano inks), low-temperature processability, and high material stability.
Despite these advantages, the fabrication of flexible electrodes through FLA treatment of organometallic compounds has not
been extensively researched. In this paper, we experimentally guide how to determine the optimal conditions for forming
electrodes on flexible substrates by considering material parameters, and flashlight processing parameters (energy density, pulse
duration, etc) to minimize the difticulties that may arise during the FLA of organometallic ink.
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Fig. 1. (a) Schematic showing the FLA of Ag organometallic ink to fabricate Ag electrodes on a flexible substrate, (b) the extinction coefficient
of Ag organometallic ink as a function of wavelengths before and after pre-baking, (c) the resistivity of Ag electrodes for different flashlight
energy densities from 0 to 30 J/cm? (pulse width 30 ms), (d) the photographic images of the Ag organometallic samples processed by different
energy densities (from 0 to 30 J/cm?) of flashlight, and (e) SEM images of Ag electrodes under various flashlight energy irradiation conditions
(flash energy density: 3.01 J/cm?, 4.01 J/em?, 30 J/cm?, pulse width: 30 ms).
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Fig. 2. (a) XRD analysis results of the Ag electrodes fabricated by flashlight energy density of 4.01 J/cm? (pulse width: 30 ms), (b) EDS
spectrum of the flash-induced Ag electrodes. Inset illustrates EDS mapping images before (top) and after (bottom) flash irradiation, respectively
(Ag: silver, O: oxygen, C: carbon), and (c) AFM line profile of the Ag electrode surface (Inset image is a photograph of the actual Ag thin film
used in the AFM).
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Fig. 3. (a) Resistivities of the Ag electrodes formed by flashlight with different widths from 1 to 30 ms (at energy density of 4.01 J/cm?). The
inserted images show the optical microscopic images of the samples processed by corresponding flashlight irradiation conditions, (b) XRD
analysis results of the Ag electrodes irradiated by different FLA conditions with pulse widths of 1, 5, 15, and 30 ms at constant energy density
of 4.01 J/em?, (c) schematic of the photothermal mechanisms resulting from the different pulse width of flashlight, and (d) sheet resistance
variation (AR/R0=(R-R0)/R0) measured after Ag electrode adhesion test (The inserted figure is the actual photo for the adhesion test of the Ag
thin film).
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