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Replication for Optical Elements Made of Polysiloxane
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This report describes a new method for a replication of optical elements. The original optical element

(master pattern) on a glass substrate with ITO film included continuous-relief microstructures of a siloxane-

type electron beam resist, which had good water repellency. This master pattern on the ITO film was immersed

in a Ni electroforming bath with no further pre-treatment. Electroforming was performed using the ITO film as a

positive electrode. The Ni-plated layer was formed from an exposed part of the ITO film in microstructures, and

was grown as shaped along continuous-relief microstructures. The Ni layer was separated easily from the original

microstructures of polysiloxane resist that possessed an exfoliating property. On the surface of this Ni layer, the

reversed pattern against the original micro-pattern was well fabricated. A replica of a master pattern was obtained

using soft lithography with fluid polydimethylsiloxane through Ni layer.
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Fig. 1 Target pattern for CGH (4 phase levels).
This design is the logo of Technology
Research Institute of Osaka Prefecture.
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Fig. 2 Structure of PMVS.
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Fig. 3 (a) 4 phase level CGH pattern (512 x 512 pixels, pixel
size 10 x 10 um), (b) enlarged illustration of any
pixels. 4 kinds of contrasting density exhibit 4 kinds
of phase level.
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Fig. 4 CGH relief pattern derived from proximity effect
correction. Level 4 (highest part), level 3, level 2,
and level 1 (nothing part) were fabricated by the
dose modulation. This illustration is equivalent to
Fig. 3 (b).
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Fig. 5 X-ray pattern of Ni Mold.
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Fig. 6 Optical microscope image of relief pattern fabricated
in Ni Mold at 100-fold magnification.
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Fig. 7 Reconstructed images of master pattern (a) and
replica pattern (b). These images were captured
by CCD camera when master pattern and replica
pattern were illuminated with a He-Ne laser,
respectively.
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