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Characterizations of vinyl ether UV-cure nanoimprint resist

wZE— PH b Frances A. Houle Robert D. Allen
Taiichi Furukawa Hikaru Sugita — —

UV-curable resist formulations for nanoimprint must satisfy many requirements for viscosity, volatility,
curing rate, cohesion of the cured material and release from the template in addition to being successfully
imprintable. In this paper, a series of vinyl ether resist formulations with metal nitride release layer is de-
scribed. Although all resist formulations have low viscosity, low volatility and fast curing rate, significant
variations in mechanical, fracture energy properties, fracture behaviors and cured film roughness with re-
sist compositions are found. The results show the addition of reactive diluent to resist can lead to low frac-
ture energy and low cured film roughness, consistent with significant control of the cured resist plasticity.
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Figure 1 Process schemes of UV-cure nanoimprint lithography
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Figure 2 Resist viscosities of a series of formulations
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Figure 3 Resist volatility of a series of formulations
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Figure 4 Changes in storage modulus G' and loss
modulus G"as a function of exposure dose
by photorheology
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Figure 5 Storage modulus dependence on resist
components and resist compositions
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Figure 7 Fracture energy dependence on resist
components and resist compositions

Equation of fracture energy applied from double cantilever beam theory
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Figure 8 Force-displacement data during double cantilever beam tests of fracture CoNx-release-coated quartz:
(a) CHDVE (b) CHDVE:EHVE=9:1(c) CHDVE:EHVE=5:5
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