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We investigated ultralow-power consumption photonics devices and their
integrations aiming at optical interconnections in Si-LSI circuits since the power consumption in
metal wires will be bottleneck of high-speed operation in future. As the results, we successfully
realized semiconductor lasers based on semiconductor membrane structure of our proposal and
demonstrated high-speed and ultralow-power consumption operation, i.e. almost an order of magnitude
lower than that of semiconductor lasers used in optical fiber communications. Moreover, photodiodes
based on the semiconductor membrane structure were realized and an integration with the membrane
laser was also demonstrated.
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