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Development of Continuous UV Nano Imprinting Process
Using Pattern Roll Stamper

J. Cha, S. Ahn, J. Han, H. Bae, H. Myoung and S. Kang

Abstract
It has been issued to fabricate nano-scale patterns with large-scale in the field of digital display. Also, large-scale
fabrication technology of nano pattern is very important not only for the field of digital display but also for the most of
applications of the nano-scale patterns in the view of the productivity. Among the fabrication technologies, UV nano
imprinting process is suitable for replicating polymeric nano-scale patterns. However, in case of conventional UV nano

imprinting process using flat mold, it is not easy to replicate large areal nano patterns. Because there are several problems
such as releasing, uniformity of the replica, mold fabrication and so on. In this study, to overcome the limitation of the
conventional UV nano imprinting process, we proposed a continuous UV nano imprinting process using a pattern roll
stamper. A pattern roll stamper that has nano-scale patterns was fabricated by attaching thin metal stamper to a roll base. A
. continuous UV nano imprinting system was designed and constructed. As practical examples of the process, various nano

patterns with pattern size of 500, 150 and 50nm were fabricated. Finally, geometrical properties of imprinted nano patterns

were measured and analyzed.
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Fig. 1 Schematic of continuous UV nano imprinting
system
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Fig. 2 Picture of fabricated nano pattern roll stamper
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Fig. 3 Picture of imprinted nano patterns using PET
substrate (pattern area; 80mm by 600mm)
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Fig. 4 (a) SEM images of roll stamper (left) and

imprinted line pattern (right) with width of
500nm, pitch of 1 /1, (b) SEM images of roll
stamper (left) and imprinted pattern for blue-
ray disk with width of 150nm, pitch of 320nm,
and (¢) SEM images of roll stamper (left) and
imprinted nano pattern with diameter of S0nm
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Fig. 5 (a) AFM image of line pattern with width of
560nm, pitch of 1 (M, (b) comparison of
surface profiles between roll stamper cavities
and imprinted line patterns
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