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Abstract  Naneimprint lithography (NIL) is a novel method of fabricating nanometer scale patterns. It is a
simple process with low cost, high throughput and resolution. NIL creates patterns by mechanical deformation
of an imprint resist and physical contact process. The imprint resist is typically a monomer or polymer
formulation that is cured by heat or UV light during the imprinting process. Stiction between the resist and
the stamp is resulted from this physical contact process. Stiction issue is more important in the stamps
induding narrow pattern size and wide area. Therefore, the antistiction layer coating is very effective to
prevent this problem and ensure successful NIL. In this paper, an antistiction layer was deposited and
characterized by PECVD (plasma enhanced chermical vapor deposition) method for metal stamps. Deposition
rates of an antistiction layer on 5i and Ni substrates were in proportion to deposited time and 3.4 nm/min and
Z.5 nm‘min, respectively. A 50 nm thick antistiction laver showed 90% relative transmittance at 365 nm
wavelength. Contact angle result showed good hydrophobicity over 105 degree. CF; and CF; peaks were
founded in ATR-FTIR analysis. The thicknesses and the contact angle of a 50 nm thick antistiction film were
slightly changed during chemical resistance test using acetone and sulfuric acid. To evaluate the deposited
antistiction layer, a 50 nm thick film was coated on a stainless steel stamp made by wet etching process. A
PMMA substrate was successfully imprinting without pattern degradations by the stainless steel stamp with
an antistiction layer. The test result shows that antistiction layer coating is very effective for NIL.

Key words Nanoimprint lithography (NIL), Anti-stiction laver, PECVD {plasma enhanced chemical vapor

deposition).
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Fig. 2. A schematic diagram of the PECVD system to make
an antistiction layer.
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Fig. 1. Schematic illustration of NIL results (a) without and (b) with an antistiction layer.
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Fig. 4. The change of deposited thicknesses as a function of
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Fig. 5. Contact angles and hysteresises of antistiction layers on
Si and Ni surface as a function of time.
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Fig. 9. Microscopy image of the fabricated stainless steel
stamp.
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Fig. 10. Microscopy image of imprinting results (a) without an
antistiction coating and (b) with an antistiction coating which
thickness was 50 nm.
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