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One-Step Nanoscale Patterning of Silver Ionic Ink via Elastic Mold Deformation

Yong Suk Oh"*

Abstract

A one-step method for nanoscale patterning of silver ionic ink on a substrate is developed using a microscale, elastic mold defor-
mation. This method yields unique micro/nanoscale metallic structures that differ from those produced using the original molds. The

linewidth of these metallic structures is significantly reduced (approximately 10 times) through the sidewall deformation of the original
mold cavity on a thin liquid film, as verified by finite element analysis. The process facilitates the fabrication of various, isolated and
complex micro/nanoscale metallic structures with negligible residual layers at low cost and high throughput. These structures can be uti-
lized for various applications, including optoelectronics, wearable sensors, and metaverse-related devices. Our approach offers a prom-

ising tool for manipulation and fabrication of micro/nanoscale structures of various functional materials.
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One-Step Nanoscale Patterning of Silver lonic Ink via Elastic Mold Deformation
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Fig. 1. Cross-sectional schematic illustration of one-step nanoscale patterning process via elastic mold deformation. (a)(i) At a high aspect
ratio(h/w = 1.5), the deformation and large slip of the mold cavity. (ii) A microscopic image of a reduction in the width at the bottom
of mold cavity. (b)(i) At a low aspect ratio(h/w = 0.5), the deformation and small slip of the mold cavity. (ii) A microscopic image of
a reduction in the width at the bottom of the mold cavity.
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Fig. 2. (a) Finite element analysis FEA result of elastic deformation with CoF. (b) The relationship between an initial width(d,) and a final
width(d,) at the bottom of mold cavity under loading. (c) Microscope images of the deformed sidewall of mold cavity (h/w = 1.5) (i)
at dry surface and (ii) at wet surface(a-terpineol, i = 36.5 cps). (d) A microscope image of metallic line structure fabricated by the defor-

mation of mold cavity.
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Fig. 3. Various micro/nanoscale metallic structures of deformation of the elastic mold(h/w = 1.5) on Si/SiO2 wafer, (i-iii) SEM images of circle-,
square-, star- shaped patternings. (iv) An AFM image and a surface profile of the metallic line patterning. (v-vi) SEM images of metallic
grids and ‘FCL’ characters. The inset shows magnified SEM images of the metallic line.
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