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Polymeric Wide-band Wave Plate Produced via Nanoimprint Subwavelength Grating
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Abstract

We have developed a nanoimprint process on a bulk
surface for the production of low-cost quarter wave plates
(QWPs) for use with CDs, DVDs, and next-generation op-
tical discs. This nanoimprint process achieves high-effi-
ciency mold shape transfer on a subwavelength scale
(SWS). We obtained wide-band QWPs with a pitch of
400nm and a 1200nm-high binary structure.
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Fig.1 Conventional nanoimprint process
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Fig.2 Nanoimprint process with bulk polymer
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(@) Whole of pattern on Si mold

(b) SEM image of cross section of SWS(resist mask remains)

Fig.3 Si mold and SWS pattern
(pitch, 400nm; space, 275nm; depth, 1200nm)
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Fig.6 Nanoimprint processing apparatus
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(a) Pulled out

(b) Collapsed

Fig.9 SEM images of SWS defects on polymer after imprint process

(@) Whole of imprinted pattern (b) Cross section of SWS imprint

Fig.10 SEM images of minimal SWS defects
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(c) Streched

(c) Detail of photo (b)
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Fig. 11 Performance results
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