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Ultrafast All-Optical Switching Device by Using Silicon Nano-Wire Waveguide

Naokatsu YAMAMOTO, T. K. LIANG, Kouichi AKAHANE and Masahiro TSUCHIYA

A silicon waveguide structure has been investigated widely for integrating opto-electric func-
tional-devices on a Si chip. In this paper, we propose an ultra-fast Si nano-wire all-optical
switching device. Regarding the all-optical switch, we have found out that two-photon absorption
process is highly enhanced in a silicon nano-wire structure and gives rise to ultrafast all-optical
switching action. Indeed, we have successfully demonstrated approximately 3 ps switching with
fairly low energy. This scheme was extended to an all-optical high-speed NOR-gate demonstra-
tion with approximately 80 Gbps speed. Those results imply that the silicon photonics technol-
ogies are potentially applicable to all optical switching elements, which are considered to be key

components for a next generation photonic networks.
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