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Advanced Fluorinated UV-Curable Resin for UV
Nanoimprint
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Nanoimprint is now widely recognized as an effective process of nanofabrication, and is
beginning to be realized in the manufacturing of LED, various optical components and
biological applications. We have developed a fluorinated UV-curable resin (NIF) for UV
nanoimprint which had good mold-releasing property. Three kinds of usages are resist,
permanent layer and replicated mold. In this paper, we will report developing resist for LED,
resist for semiconductor, permanent layer grade with high transparency and processes for
improving mold releasing property as NIF replicated mold.

In particular, the development of resist includes improving coatability, dry-etching
resistance and adhesion to substrate without primer.
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Fig.1 Stability of coated resist.
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Table 1 Effect of Monomer with Two or More Rings for Dry-etching Resistance.

Monomer with two or more rings o Dry-etching resistance
- N - - =1 | Onishi-parameter X X .
Kinds of monomers with two or more rings (mass%) (etching rate ratio of NIF to sapphire)
monomer A / monomer B 63 0.31 0.34
monomer B / monomer C 71 0.31 0.58
monomer B / monomer C 75 0.28 0.64
monomer B / monomer C 79 0.29 0.70
monomer C / monomer D 73 0.33 0.51

*1: Proportion of monomers with two or more rings to total monomers in NIF.
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Fig.2 Drops of NIF on Si substrate by ink-jet system.

Table 2 Effect of Additives for Mold-Releasing.

Additive Force by demolding
mass% | (ratio to Ref.)(%)
A 0.4 Ref.
A 3 58
B 3 68
C 3 38
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Fig.3 Transparency of high transmittance type NIF
(thickness 120 um).
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Fig.4 Process of UV nanoimprint with NIF replicated mold.
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Fig.5 Surface Properties of NIF replicated mold.
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Fig.6 Imprinted resist pattern (right side) using
(a) previous NIF replicated mold and
(b) improved NIF replicated mold.
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