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Improvement of Application of Low-Cost Chirped Optical Pulse Source
in Optical Code-Division Multiple-Access System
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Abstract The application of low-cost optical pulse source will redound to the practical development of optical code-
division multiple-access (OCDMA) system. The application of practical chirped optical pulse source in OCDMA system
is improved. The effect of chirp elimination on decoding performance is investigated; The half-side bandwidth of
encoding spectrum is utilized for encoding and decoding in order to improve the decoding performance in terms of the
fact that the spectrum of common practical chirped pulse source is not wide enough to cover the whole encoding
spectrum. The simulation and experimental measured data show that the decoding peformance can be improved via
chirp elimination and further optimized by the full utilization of laser source spectrum due to the half-side bandwidth
encoding and decoding. The results indicate that the application of chirped optical pulse source in OCDM can be
optimized and improved effectively by chirp elimination and half-side bandwidth.

Key words optical communication; optical code-division multiple-access (OCDMA) ; temporal phase encoder and
decoder; gain-switched laser; chirp; half-side bandwidth
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Fig. 1 Reflection spectrum of encoder

Kl 2 A[FE AT AR C B ks . a: AT=2.5 ps,
C=—2; b: A'T=2.5 ps, C=0; c: AT=14 ps, C=0;
d: ANT=14 ps, C=—5

Fig. 2 Comparison of spectrum of pulse with different AT and
C. a: ANT=2.5 ps,C=—2; b: AT=2.5 ps, C=0;
c: AT=14 ps, C=0; d: AT=14 ps, C=—5
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Fig. 7 Decoding performance before and after chirp-elimination with three chirp models
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