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Dimensional Stability of an Imprinted Microoptic Waveguide
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We have studied the characteristic changes of optical device using imprint lithography. An imprinted
structure is inherently involved in residual stress due to the temperature and the pressure cycle
during fabrication process. A structure with residual stress undergoes stress relaxation, which leads
to dimensional change. Therefore, annealing processes was performed to reduce the residual
stress of imprinted polymer channel. Reduction of residual stress was confirmed through
dimensional change, birefringence, and the mechanical properties. We have fabricated an optical
device, and it saw the optical intensity changes within 0.1 % for 1 month.
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Fig. 1 Hot embossing process system
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Fig. 2 Fabrication of polymer channel by hot embossing
(a)SEM image of Si stamp(upper view) (b) Optical
microscopy image of polymer channel(cross

section)
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Fig. 3 Dimension variation of hot embossed polymer
channel
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Fig. 4 Birefringence distributions of embossed channel
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Fig. 7 Fabricated polymer waveguide
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