SRS LA 2004 R RTRANIG K@i S

Elementwise Patterned Stamp 2t 2712232 0| &3t
UV LI RE 2|22l

It
re

7, §FS, YN, UIIE, OISREEVIAATH ANSEHYUIAATREE

UV Nanoimprint Lithography using an Elementwise Patterned Stamp
and Pressurized Air

H. Sohn, J. H. Jeong, Y. S. Sim, K. D. Kim, E. S. Lee (Intelligent Precision Machine Division, KIMM)

ABSTRACT

To imprint 70-nm wide line-patterns, we used a-newly developed ultraviolet nanoimprint lithography (UV-
NIL) process in which an elementwise patterned stamp (EPS), a large-area stamp, and pressurized air are used to
imprint a wafer in a single step. For a single-step UV-NIL of a 4? wafer, we fabricated two identical 57 x 5? x
0.09? (W x L x H) quartz EPSs, except that one is with nanopatterns and the other without nanopatterns. Both of
them consist of 16 small-area stamps, called elements, each of which is 10 mm x 10 mm. UV-curable low-
viscosity resin droplets were dispensed directly on each element of the EPSs. The volume and viscosity of each
droplet are 3.7 nl and 7 cps. Droplets were dispensed in such a way that no air entrapment between elements and
wafer occurs. When the droplets were fully pressed between ESP and wafer, some incompletely filled elements
were observed because of the topology mismatch between EPS and wafer. To complete those incomplete fillings,
pressurized alr of 2 bar was applied to the bottom of the wafer for 2 min. Experimental results have shown that
nanopatterns of the EPS were successfully transferred to the resin layer on the wafer.
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Fig. 1 Dimensions of the Elementwise Patterned Stamp.
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Fig. 2 When an EPS with resin droplets is pressed against
a wafer, some incomplete imprints are usually observed
(a). Then pressurized air is applied to complete all the
incomplete imprints (b).
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Fig. 3. Deformation of resin droplets deposited on a 4
wafer, when they are pressed by a 57 x 5?7 EPS (a)-(d), and
then when pressurized air is applied (e).
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Fig. 4. A 4? Si wafer imprinted with the EPS consisting of
16 elements, each of which is 10 mm x 10 mm.
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Fig. 5. Thickness distribution of an imprinted thin film by
an element (a) without patterns and (b) with nanopatterns.
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Fig. 6. SEM images of the imprinted 70-nm line patterns:
{a) top view and (b) cross-sectional view.
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