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Effects of Wavelength Deviation on Performance of Temporal Phase
Optical Code-Division Multiple-Access En/Decoder

Zheng Jilin  Wang Rong Pu Tao Lu Lin Zhu Yingxun Chen Peng
(Institute o f Communication Engineering , PLA University of Science and Technology , Nanjing, Jiangsu 210007, China)

Abstract The performance of optical en/decoder is one of the key factors affecting the whole performance of optical
code-division multiple-access (OCDMA) system. Wavelength deviation influences the performance of en/decoder.
The wavelength-deviation-tolerance ( WDT) of equivalent phase shift superstructure fiber Bragg grating (EPS-
SSFBG) encoder/decoder is investigated with different optical codes, different code sizes, different encoding
bandwidths, different encoding efficiencies and different refractive index modulation intensities, based on the
analysis of EPS-SSFBG as OCDMA encoder/decoder. The result shows that the WDT between optical source and
encoder/decoder is relatively moderate, the auto-correlation ratios of P, to the maximum wing lavel (P/W) increases
when the center wavelength of source deviates from that of encoder/decoder with wide input pulse width. The WDT
is influenced by different optical codes, different frequency efficiencies and different refractive index modulations.
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Table 1 Parameters of optical sources and en/decoders when CW of optical sources deviate from those of en/decoders

Optical source

En/Decoder
Pulse shape Pulse width /ps CW /nm Code type Code size CW /nm BW /nm
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Fig. 3 Performance (P/W) versus wavelength deviation between optical source and en/decoder. (a) 31-chip code;

(b) 63-chip code; (¢) 127-chip code; (d) spectrum of optical source and encoder
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Table 2 Parameters of optical sources and en/decoders under the same BW condition

Optical source En/Decoder
Pulse shape Pulse width /ps CW /nm Code type Code size CW /nm BW /nm
1st order Gauss pulse 3~14 (step=1) 1546 Gold 31/63/127 Tunable 5
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Fig. 4 Performance versus wavelength deviation between encoder and decoder. (a) P/W;

(b) WDT versus input pulse width
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Table 3 Parameters of optical sources and en/decoders under the same encoding efficiency condition

Optical source En/Decoder
Team@ 5, /nm Team@ 7, /nm Team@ 7, /nm
Pulse shape Pulse width /ps CW /nm i . e
BW;, BW¢  BW;  BW, BW,;  BWg, BW,,
1st order Gauss pulse 3~16 (step=1) 1546 5.4 10. 8 2.7 5.4 10.8 2.7 5.4
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Table 4 Parameters of optical sources and en/decoders under the same code, different encoding efficiency conditions

Optical source En/Decoder
31-chip /nm 63-chip /nm 127-chip /nm
Pulse shape Pulse width /ps CW /nm P - p/ - p/ -
BW BW BW BW BW BW BW
1st order Gauss pulse  3~14 (step=1) 1546 10. 8 2.7 5.4 10. 8 2.7 5.4 10. 8
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Table 5 Parameters of optical sources and en/decoders under different refractive index modulation intensity conditions

Optical source En/Decoder
Pulse shape Pulse width /ps CW /nm  Code type Code size CW /nm BW /nm An/ X 107°
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