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Abstract

Ultraviolet-nanoimprint lithography (UV-NIL) is promising technology for cost effectively defining
micro/nano scale structure at room temperature and low pressure. In addition, this technology is
fascinating because of it's possibility for high-throughput patterning without complex processes.
However, to acquire good micro/nano patterns using this technology, there are some challenges such as
uniformity and fidelity of patterns, etc. In this paper, we have focused on uniform contact mechanism
and performed contact mechanics analysis. The dimension of the flexible sheet to get adequate uniform
contact area has been obtained from contact mechanics simulation. Based on this analysis, we have
made a uniform pressurizing device and confirmed its uniform pressurized zone using a pressure
sensing paper.
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Fig. 1 Uniform pressurizing system modeling
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Fig. 2 Stress-Strain curve (Silicon Rubber)

Table 1 Material properties of silicon rubber
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Fig. 3 Slip down phenomenon of silicon rubber
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Fig. 5 Relationship between Silicon rubber area
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x-direction cross section (b) y-direction cross section

717} 300x400 ~ 320x420

52 3l 4] (Maximum Stress Analysis)
A7 A A A2 gu e W8S A5
st7] 9ste] AEl el dEle &9 #s 5
A3l Bt FHol-5-=(Maximum stress)< Figure
6ol A B = ol Al 2o AZA -9 A
U SkC) Figure 72 t = 5 mm, d = 8 mm <
o, Al gl A71¢ &3] #AE yE
Ful=g

HAo$=S HAEFegr dAsie, AgE 2y
v} (Overshoot)o] Ulolth Ag & #we =

17t AdSsE F A
7

B
i Adat, el Yw e A7]7F 300x400 ~
320x420 mm* Aelel A EfasbtHiAS 2
& AT olwje] 5 H 4> 0.63646 MPadk
S zreth AEE g 37 E7t 8.6 MPao] =

= Ze
w3k MAATE gRE 4 Qdrh

=

N

ofj M

Table 2 Relationship between Silicon rubber area
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