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Development of plasmonic integrated circuits

Fukuda, Mitsuo
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Key components and technigues have been developed to construct plasmonic
integrated circuits consisting of surface plasmon and electron devices on a silicon substrate. A
metal waveguide having a trench structure was developed to obtain electrical isolation without any
interruption of surface plasmon propagation. A metal waveguide with multiple slits was also
developed to control the propagation direction of surface plasmon by changing the slit pitch. These
waveguides were connected to the gate electrode of a MOSFET, and the multiple-signal or beat-signal
operations of the MOSFET were experimentally confirmed. In addition, a half adder consisting of
multiple single- and multi-mode waveguides was designed, and the performances were experimentally
confirmed. These waveguides and components will be key factors for high-speed plasmonic integrated
circuits merged with electronic components.
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SEM image of the plasmonic device
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