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Investigation of optical modulators using optical waveguides with cantilever beam
structure
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Optical waveguides with a beam structure was fabricated. The beam structure is
the slot structure arranged in vertical direction at the center of the waveguide where silicon nitride
and silicon oxide layers are multi-layered. Ring resonator type device was formed using these waveguides
and the performance for bio-sensor was evaluated. It was confirmed that detection sensitivity of the
solution concentration is comparable to the level necessary for the diagnosis of tumor markers.

The ring resonator optical modulator using silicon slot waveguides with a beam structure was proposed.
The low operation voltage of less than 0.5 V was estimated by simulation. The fabrication process for the
device with the desired structure was established and optical modulation was confirmed using the
fabricated device. The operation voltage was high compared with the simulation. The origin of high
voltage will be searched and the further improvement of operation performance will be aimed in the
future.
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