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Abstract: Demand for a low-cost, high-throughput, and high-resolution patterning method for fabricating devices
continues to increase. The roll-to-roll (R2R) imprint lithography technique has received a great deal of attention as a means
of fabricating next-generation devices. In this paper, we propose a fabrication method for polymeric planar lightwave
circuit (PLC) devices that uses R2R imprint lithography. The proposed technique uses an elastomeric polydimethylsiloxane
(PDMS) mold. A Si wafer with micro patterns is used as the Si master. The PDMS mold is then replicated from the Si
master. By applying a precise web tension and at a given web speed, we fabricated a micro-patterned PLC device. The
insertion losses were 4.0 dB for a 1 x 2 optical splitter. As such, the proposed method of fabricating a PLC device by
the R2R process was shown to be an effective solution.
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Table 1. Design characteristics for optical PLC device

Design factor Specification

Core 1.4915
Clad 1.4804
Wave length 1550nm
Input power 1
0.49 (Chl)
Output power
0.49 (Ch2)
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Fig. 1. Schematic diagram of roll mold fabrication.
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Fig. 2. Schematic diagram of roll to roll imprint lithography.
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Fig. 3. Roll imprinted pattern depth according to (a) the web
tension and (b) web speed.
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Fig. 4. Results of roll-to-roll imprint lithography process: (a)
fabricated pattern and (b) roll mold.
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Fig. 5. Roll lamination system and cross-sectional image of PLC
device.
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Fig. 6. Optical performance and insertion loss of fabricated
optical PLC device.
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