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Ultrafast Optical Pulse Signal Processing Using A Waveguide-Type Optical Spectrum Synthesizer

Yuki KOMAL,' Mitsuko MIENO,"" Satoshi SHINADA,? Naoya WADA,’ and Kashiko KODATE!

'Faculty of Science, Japan Women's University

*Photonic Network Group, National Institute of Information and Communications Technology

(Received November 28, 2009)

We developed an optical spectrum synthesizer (OSS) based on high resolution synthesized AWG which
consists of 20 GHz spacing, 32 ports AWG with tunable attenuators, optical phase shifters and a mirror.
It can tune amplitude and phase of each spectrum component of pulse train. Spectrum domain matched
filtering for optical code division multiple-access (O-CDMA) using this OSS is experimentally
demonstrated. And we have proposed a tunable multi-port OSS for photonic multiplexed signal
processing. In this paper, we report experimental and simulation results of photonic multiplexed
spectrum label encoding and decoding using the multi-port OSS.
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Fig. 1 Principle of waveform control by spectrum modu-
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Fig. 2 Schematic configuration of our proposal OSS.
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Fig. 3 Experimental setup for matched filtering.
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Fig. 5 Experimental results of matched filtering.
(a) generated optical pulse train (20 GHz) by OTDM.
(b) encoded optical pulse train by label #1.
(c) encoded optical pulse train by label #2.
(d) magnified view of encoded optical pulse train by label #1.
(e) magnified view of encoded optical pulse train by label #2.
(f) multiplexed optical pulse train.
(g) magnified view of multiplexed optical pulse train.
(h) decoded optical pulse train by label #1.
(i) decoded optical pulse train by label #2.
(j) magnified view of decoded optical pulse train by label #1.
(k) magnified view of decoded optical pulse train by label #2.
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Fig. 7 Output spectrum components of Input ports v.s.
output channels.
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Fig. 9 Experimental setup of spectrum encoding and de-
coding using the 20-ports OSS.
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Fig. 10 Encoding and Decoding in Spectrum and time domain.

(a) Encoded label #1.
(b) Encoded label #2.

(c) Multiplexed pulse for label #1 and #2.

(d) Matched decoding.
(e) Unmatched decoding.
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