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Design of the Dummy Block for Uniform Stamp Deformation
in the UV Nanoimprint Lithography

Nam Woong Kim*, Kug Weon Kim®, Tae Eun ChungH, Hyo-Chol Sin™"

| Abstract }

Finite Element Method(-3-3t8 4%}

Nanoimprint lithography(NIL) is an emerging technology enabling cost-effective and high-throughput nanofabrication.
Among NILs, significant efforts from both academia and industry have been put in UV NIL research and development
because of its ability to pattern at room temperature and at low pressure. In UV NIL, there may be in-line set-up
error of the stamp and the substrate. To compensate this error, the dummy blocks are put on the stamp and pressurized
uniformly. Contact problems between the stamp and the photoresist layer on the substrate are ofien happened, which
results in the non-uniform residual layer. In this paper, the pressurization method on the dummy block is investigated

by the finite element method. A new method is recommended and evaluated for the uniform stamp deformation.
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(Glass Stamp)

Dummy Block

Glass Table

STAGE

Lower Glass
(Glass Substrate)

Fig. 1 Schematic of UV nanoimprint equipment
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Fig. 2 Finite element model of glass stamp, glass
substrate and dummy block
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Fig. 3 Styles of the dummy block
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Fig. 4 Deformation of upper glass stamp by split-type
dummy block



HABAT|A S

& Vol.17 No.5 2008. 10.

gichel -0.5mm FHOAE s BASA Hek 10Njpoint
of 49 3e) o] -0.37mm o|u 0.5mm &4 42
XS BASA) Ttk WA 515 37H1A 100N/point
of A%l thiE 0.5mmo] WHS Rolm QAe HA
Hog FUT WPS Kolx| Rt o]t WHol Wi
ZUE AeE 2HsA B,
Bja] 220 100Nfpoint SH5E 71
W ekl Telolth. Fig. 4 (b)
oAz} T S8o| Feka AgRY

= EXE 3 0.0lmmE 2730 oF 0.05mme] e X
o|3L Ytk WA Tu] &5 oA AAE 77} 9
o9 oF 2 9t}
a2 2 T M

(a) 100N/point

(b) 100N/point(active area)

Fig. 5 Deformation of upper glass stamp by frame-type
dummy block
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Fig. 6 Width change of the frame-type dummy block
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Fig. 7 Deformation of upper glass stamp by frame-type
dummy block with 20mm thickness
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Fig. 8 Deformation of upper glass stamp by frame-type
dummy block with 30mm thickness
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