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Si Nano-Photodiode with Surface-Plasmon Antenna

Junichi Fujikata™ **, Keishi OHASHI* ** and Toru MOGAMI**

We studied the surface plasmon (SP) resonance effect on Si nano-photodiode (PD) characteristics for
future optical interconnections on LSI chips. We designed an SP antenna which converts input light into
SP polaritons and localizes light power on the subwavelength area, and developed a very efficient and
very fast Si nano-PD which consists of the SP antenna and a small Si absorption layer. We also developed
a waveguide-integrated Si nano-PD with an SP antenna for on-chip optical clock distribution. The
interfacial periodic nano-scale metal-semiconductor-metal Schottky electrodes were shown to function as
an SP optical antenna and also as an optical coupler between a SiON waveguide and a very thin Si-
absorption layer. A very high speed response as well as enhanced photoresponsivity was achieved for a
10-um coupling length. By using this technology, we fabricated a prototype of a large-scale-integration
(LSI) on-chip optical clock system and demonstrated 5 GHz of optical clock circuit operation connected

with a 4-branching H-tree structure.

Key words: photodiode, silicon photonics, surface-plasmon, nano-photonics, optical waveguide
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