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Laser microstructuring of trench and its application to optical waveguide
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Abstract

In this paper, micro trench structure is fabricated by femtosecond laser for inserting optical reflecting
wavelength filter in planar waveguide. The width and depth of the trench is controlled by femtosecond laser
machining condition. Also, large scale of single channel with 500um and 1000um on silica plate is fabricated by
femtosecond laser, and roughness of the channel surface is polished by CO; laser for the insertion of the filter.
Then, the characteristic of the planar waveguide inserted the filter is verified.
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Fig. 1 Femtosecond laser micromachining system (a) Cyberlaser
(IFRIT), (b) LightCoversion (PHAROS).
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Fig. 2 Optical and confocal microscope image of trench.
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Fig. 3 Optical and confocal microscope image of channel.

Fig. 4 CO, laser polishing system.
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Fig. 5 Confocal microscpe measurement result of the single
channel after CO; laser polishing.
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Fig. 6 Schematic diagram of optical waveguide.
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Fig. 7 Optical microscope image of the trench fabricated
on the planar waveguide.
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Fig. 8 Transmission and reflection loss graph after inserting
the optical wavelength filter.
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