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Abstract: Since various methods to form well-aligned nano-/micro- patterns are underlying technologies to fabricate
next generation wearable electronic devices, many efforts have been made to realize finer patterns in recent years. Among
lots of patterning methods, the present invention includes a nano-transfer printing (n-TP) process which is advantageous
in that a processing cost is low and high-resolution patterns can be formed within a short processing time. We successfully
achieved pattern formation of highly ordered Pt lines with line-width of 250 nm, 500 nm, and 1 um on transparent and
flexible substrates. In addition, we analyzed the durability of the patterns, showing excellent stability of line-shape even
after a physical and repeated bending test of 500 times using a bending machine. As a result, it is expected that a n-TP
process is very useful for forming various metal patterns, and it is also expected to be applied to wiring and interconnection

technology of next generation flexible electronic devices.
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Fig. 1. Procedure to form well-ordered metallic nano-/micro- line patterns on flexible substrate by using a nano-transfer printing (n-TP)

process.
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Fig. 2. SEM images of (a) Si master pattern and (b) replicated PMMA patterns for line structures with width of 250 nm, 500 nm, and 1 pm.

Fig. 3. (a) SEM images of replicated polymer line patterns with line-width of 250 nm, 500 nm, and 1 um, (b) photograph images of
transfer-printed Pt line patterns on transparent and flexible PET films.
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Fig. 4. (a) Schematic illustration for experimental set-up of bending test, (b) photograph images for bending test of Pt line structures,
(c) SEM images of the line patterns after 500 cycles of bending test, and (d) graph for variation of line-width of Pt structures
with 250 nm, 500 nm, and 1 um after bending test, showing excellent shape-stability.
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