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Fig.5 Multi-dimentional optical node for high efficient and
large capacity data transfer capability
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We have been pursuing the optical routing/node systems and related optical functional devices using optical signal processing systems

with high-speed and low power consumption, and photonic integration devices.
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Fig.2 Image of multi-functional node with high density integrated
optical devices using silicon waveguides
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Fig.6  Application of an optical interleaver to an all-optical
analog-to-digital converter

(Current Topics)
1) Optical signal processing (label processing, regeneration,
(H. Uenohara)

Optical signal processing such as optical SP conversion with

error detection/correction)

phase-modulated preamble and delayed interferometers, optical
DA conversion, and so on, have been investigated for realizing an
optical label processing for packet switching systems (Fig.1).

A SOA-FWM-based phase sensitive amplifier for PSK
regenerator, wavelength reshaping circuit by phase and intensity
control have been studied for the purpose of a distortion
compensator and a FEC encoder(Figs.3 and 4). Optical interleaver
for AD converter are also investigated under international

collaboration(Fig.6).

2) Optical integrated devices for signal processing
(H. Uenohara)

In an optical packet switch and optical regenerators, the
functional devices such as DA and SP converters, and encoders
with serial and parallel connection of XORs are necessary. We
are pursuing the integration of each device on semiconductors for
downsizing and reduction of number of devices. A ROADM,
consisting of digital coherent optical transmitters and receivers, is
required to have numerous wavelength MUXs/DEMUXs,
switches in high density. We have investigated the evaluation of
fundamental silicon photonic components, and a SP converter
integrated with Ge-PDs (Fig.1, Fig.2).

3) Optical communication system application (H. Uenohara)
An optical label switch is expected to overcome the high power
and high latency issues of electrical processing, and to realize
high speed routing by processing the optical header with optical
signal processing, low packet contention probability with
wavelength conversion-type optical switches. We also study the
configuration of a multi-dimensional optical nodes for space
division multiplexing networks with high-density integrated

optical devices (Fig.5).
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