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Fig. 1. Optical label processing.

(a) Optical packet switching.
(b) Optical code division multiple access.
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Table 1. Optical devices for multiplexed optical label processing

(a) Angular Multiplexed Spectral
Hologram (AMSH)

(b) Arrayed waveguide grating (AWG)
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Fig. 2. Optical en/decoding in spectrum domain.
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Fig. 3. Configuration of optical spectrum synthesizer.
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Fig. 4. Photograph of multi-port optical spectrum synthesizer.
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Fig. 5. Principle of multiple en/decoding using multi-port OSS.
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(b) Principle of decoding.
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Abstract: In order to meet the demand of the explosive increase in internet protocol (IP) traffic, a photonic
network enabling ultra high-speed and large capacity communication systems is to be hoped for. To this end, it is
desirable to develop flexible optical signal processing and transfer technology in the optical domain with enhanced
data speed and photonic transmission capacity. Additionally, with a view to resolving the electronic router’s
bottleneck, label processing technology needs to be examined. As a solution, we have proposed the use of
wavelength and amplitude and phase tunable multi-port optical spectrum synthesizer (OSS) wusing arrayed
waveguide grating (AWG).

This system based on pulse reshaping in the spectrum domain using Fourier transformed enable the amplitude and
phase of high resolution spectrum to be controlled. Moreover, an OSS can process multiplexed optical labels. We
have applied the OSS to optical label processing, expected as an application of optical packet switching (OPS) and
optical code division multiple access (OCDMA). In this paper, we will report on the experimental demonstration

and simulation of optical en/decoding using our proposal OSS and OCDMA.
Key words: Photonic networks, Optical spectrum synthesizer (OSS), Arrayed waveguide grating (AWG), Optical

packet switching (OPS), Optical code division multiple access (OCDMA), Optical pulse shaping, Multiplexed

optical label processing



