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Abstract

For overcoming the limitations of conventional metallic wiring, optical interconnection is attracting

considerable attention. To minimize the difficulty of optical interconnection, we propose plug-in optical
interconnection using optical waveguide plugs (OWPs) and micro-hole array (MHA). The OWPs and MHA are
fabricated by photomask transfer using UV-curable resin. Experimental and theoretical studies of plug-in coupling
using mechanical transfer connectors are reported. To apply this plug-in method under more realistic coupling
schemes, two types of resin waveguides having different lengths are needed. We propose and examine a
three-dimensional photomask that enables two types of resin waveguides with different lengths to be fabricated
simultaneously. It is expected that higher efficiency and simpler plug-in optical interconnection will be achieved

by this method.
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Fig.1 Basic experimental setup for mask transfer to fabricate
self-written waveguides.
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Fig.2 Schematic of optical plug-in technology
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Fig.3 Fabricated OWPs and MHA, and demonstration of
plug-in alignment.
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Fig.4 Measured and calculated optical coupling loss.
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Fig. 5 Proposed plug-in optical interconnection.
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Fig. 6 Fabricated 3-D photomask (a) and the use image of a
3-D photomask(b).
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Fig. 7 Fabricated samples. Plate thickness 100 pm(a) and
500 um(b).
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Fig.8 The use image of a 3-D photomask with a light guide
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Fig. 9 Fabrication process of new 3-D photomask.
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Fig. 10 Cross-sectional view of improved 3-D photomask (a),
and Fabricated sample (b).
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