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Fiber Bragg Grating Based Time Phase En-Decoder with
Multiple Wavelength Channels

ZHU Ying-xun, WANG Rong, PU Tao
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Abstract Optical code-division multi-access (OCDMA) is one of the most attractive techniques to realize all optical
access network. A new OCDMA en-decoder based on super structure fiber Bragg grating (SSFBG) is proposed.
Based on the equivalent phase shift theory, the proposed en-decoder adopts Sinc function as its sampling function and
needs only one phase mask plate to achieve multiple en-decoding channels with similar performance. Users with
different wavelength channels can be encoded (decoded) simultaneously by the proposed multi-channel en-decoder,
and the capacity and compatibility of the system with wavelength division multiple (WDM) are improved. Analysis
and computer simulation are made on the structure and performance of the encoder-decoder. Result shows that each
channel achieves equivalent performance with the pure phase-shift en-decoder, the auto correlative P/W rates of each
channel is more than 16.3 dB, the fluctuation of P/W rates is less than 0.4 dB, and the fluctuation of auto-
correlation peak is less than 0.04 for the endecoder of 127 bit Gold-series. This multi-channel en-decoder can be
used in OCDMA/WDM hybrid system.
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Fig. 1 Reflection spectrum of rectangular sampling

equivalent phase-shift encoder at 0. 4 duty cycle
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Table 1 Center wavelength of each encoding channel in Fig. 2
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Fig. 2 Reflection spectrum of multi-channel OCDMA
en-decoder

(a) 4 channels; (b) 8 channels
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Table 2 Performance of each encoding channel

4 channels 8 channels
PA /mW (P/W) /dB PA /mW (P/W) /dB
—7 - — 0.13773 17. 945
—5 — — 0. 12860 17.936
—3 0.15378 14. 747 0.13664 17,784
—1 0.15309 14. 669 0.13217 17.674
1 0.15188 14. 564 0.13539 17.701
3 0.17087 14. 534 0.14238 17.795
5 - — 0.13796 18. 026
7 — — 0. 16024 17.695
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Fig. 3 Reflection spectrum of en-decoder and
auto-correlation output signal

(a) phase shift en-decoder; (b) rectangular sampling en-decoder;
(¢) Sinc sampling en-decoder; (d) auto-correlation output of
phase shift en-decoder; (e) auto-correlation output of rectangular
sampling en-decoder; (f) auto-correlation of Sinc sampling
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