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ABSTRACT

This review focuses on our results on the fabrication of large-area patterning of tin oxide suspensions by the
“micromolding in capillary” (MIMIC) method, one of the soft lithography techniques. Usually, suspensions with
high solid loadings have been experimented, but since the filling mechanism of the MIMIC method is capillary
action, the viscosity increases during the process, resulting in a smaller patterning area. We have confirmed that
a low solids ethanol suspension of tin oxide nanoparticle can be used to achieve large-area patterning, forming
a stripe pattern with a thickness of almost 1/3 the depth of the mold channel, resulting in a dense structure.
Confirming the patterning mechanism, we found that controlling solvent evaporation during the process was
very effective. It is expected that this MIMIC process for low solids loading suspensions of nanoparticles will be

widely deployed for other types of ceramic suspensions.
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Fig. 1 Series of processes to fabricate a PDS mold. The master mold is
fabricated on a silicon wafer using photolithography technology,
and the structure is replicated on a flexible stamp/mold using the
replica method to duplicate the inverted structure.
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Fig. 2 Schematic diagram of the MIMIC method the profiles of the
fabricated films.
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Fig. 3 Schematic diagram of penetration by capillary force.
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Table 1  Particle radius vs Brownian motion distance, and settling distance
of polyethylene and tin oxide particles in water for 1 second.

particle radius  Brown motion settling distance of settling distance of

(nm) distance (um)  polyethylene (um) tin oxide (um)
10 6 1x107 1x10°
100 2 1x10° 0.1
1000 0.6 0.1 10
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Fig. 4 (a) TEM image and (b) particle size distribution of tin oxide powder
used, and (c) shear rate vs shear stress of tin oxide suspension.
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Fig. 5 (a) Series of CCD images of the MIMIC process taken from above
the mold. (b) Schematic diagrams of the patterning process.
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Fig. 6 Typical CCD images of fabricated films in the ambient where Gas
1 was mixed at ratios of (a) 0% and (b) 75%.
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one line patterning of tin oxide.
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