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Abstract: We report the development of an optical micro-/nanolithography method by using a roll-type mask. It includes
phase-shift lithography and photolithography for realizing various target dimensions. For sub-wavelength resolution, a
structure is achieved using the near-field exposure of a photoresist through a cylindrical phase-mask, allowing high-
throughput continuous patterning. By using a film-type metal mask, continuous photolithography was achieved, and this
method could be used to control the period of resultant patterns in real time by changing the rotating speed of the cylinder
mask. As an application, we present the fabrication of a transparent electrode in the form of a metallic mesh by using the
developed roll-type photolithography process. As a result, a transparent conductor with good properties was achieved by
using a recently built cylindrical phase-shift lithography prototype, which was designed for patterning on 100-mm2 substrates.
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Fig. 1 Experimental set up for roll type pholithography
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Fig. 3 (a) SEM image of PR pattern by roll type phase
lithography with rectangular phase mask, (b) with
circular phase mask (c) Photo image of large area
patterned sample (d) Cross sectional SEM image
of fabricated PR pattern
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Fig. 4 SE image of phase mask for mesh pattern (left)
and its magnified image (right)
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Fig. 5 SEM image o metal mesh structure byoll type
phase shift lithography
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Fig. 6 Performance of fabricated TME (a) Transmittance
(b) sheet resistance
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Table 1 Measured and Calculated sheet resistance of
TME samples with 60 nm thickness

10 um period | 10.5 445

30 um period | 2111 13.36
50 um period |48.3 22.27
70 um period |80.01 3118

Transmittance (%)
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Wavelength (nm)

0
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Fig. 10 Transmittance of TME fabricated by PRL
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