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Abstract: This study discusses and demonstrates the structural stability of highly ordered Pt patterns formed on a
transparent and flexible substrate through the process of nanotransfer printing (nTP). Bending tests comprising
approximately 1,000 cycles were conducted for observing Pt line patterns with a width of 1 um formed along the
direction of the horizontal (x-axis) and vertical (y-axis) axes (15 mm x 15 mm); and adhesion tests were performed with
an ultrasonicator for a period greater than ten minutes, to analyze the Pt crossbar patterns. The durability of both types
of patterns was systematically analyzed by employing various microscopes. The results show that the Pt line and Pt
crossbar patterns obtained through nTP are structurally stable and do not exhibit any cracks, breaks, or damages. These
results corroborate that nTP is a promising nanotechnology that can be applied to flexible electronic devices.
Furthermore, the multiple patterns obtained through nTP can improve the working performance of flexible devices by
providing excellent structural stability.
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Fig. 1. Schematic illustration of pattern durability test for pattern-
ransferred Pt metal structures formed on transparent and flexible
PET films. Bending test for Pt line pattern in (a) x-direction, (b)
y-direction, and (c) ultra-sonic test for Pt cross-bar pattern.
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Fig. 2. Highly ordered Pt line and cross-bar structures (width=1
pm) on transparent and flexible PET substrate obtained by nTP
process. Photograph and SEM images for Pt line pattern aligned
in (a) x-direction, (b) y-direction, and (c) Pt cross-bar pattern.

Scale bars 2 um.
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Fig. 3. Structural stability test for Pt line/cross-bar structures on
PET formed by nTP process. Bending test (1,000 cycles) for Pt
line pattern in (a) x-direction, (b) y-direction, and (c) ultra-sonic

test (10 min) for Pt cross-bar pattern.
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Fig. 4. SEM images for highly stable Pt line/cross-bar patterns after
bending and ultra-sonic test. Pt line structures in (a) x-direction, (b)
y-direction, and (c) cross-bar pattern. Scale bars=2 um.
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Fig. 5. Graph of line-width variation for Pt line/cross-bar patterns
after durability test (S.1, S.2: bending test for Pt line pattern,
S.3: ultra-sonic test for Pt cross-bar pattern).
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