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Optical device with ultra-high speed and low operation energy utilizing nitride semiconductor
nano quantum structure and optical micro-waveguide
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Abstract

The reduction of operation energy is reported for ultra-fast optical switches utilizing intersubband transition ISBT)
in quantum structure of nitride semiconductors. A novel structure with SiN-cladding layer was realized for the
propagation loss due to crystal defects to be suppressed. Moreover, structures for spot-size conversion to the narrow
waveguide were investigated for decreasing the coupling loss. In addition, the technology for metal-organic vapor
phase epitaxiy (MOVPE) was developed for the growth of quantum well structure. Then, it is concluded that the
operation energy may be reduced to be as low as 10 pJ and the ISBT optical switches can be realized with MOVPE.
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