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Abstract Optical code division multiple access (OCDMA) networks and several typical encoder/decoder (E/D) are
introduced. The tunable E/D based on optical fiber delay line (OFDL) and on fiber Bragg gratings (FBGs) have been
emphatically investigated. Two schemes of tunable OFDL are presented and their performance is analyzed. The
principle of the E/D based on FBGs and the selection of parameters with piezoelectric ceramic (PZT) to tune FBGs
are introduced. A two-dimensional tunable structure of E/D based on FBGs arrays are presented, whose merits are
analyzed. The construction method of binary phase shift keying (BPSK) and tunable quaternary phase shift keying
(QPSK) E/D based on super-structured fiber Bragg grating (SSFBG) are introduced. and the development prospects
for OCDMA E/D are analyzed.
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Fig. 1 Constructional schematic of OCDMA networks
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Table 1 Comparison of typical encoder/decoder

Encoder/Decoder OFDL SLM PLC AWG FBGs/SSFBG
Applied range Coherent/Incoherent Coherent/Incoherent Coherent TS Incoherent TS, 2-D  Coherent/Incoherent
TS coding frequency domain coding coding, coherent TS coding, frequency
coding frequency domain  domain/2-D coding
coding
Performance of lgeneraling Low High Middle Middle High
super-long optical codes
Overall performance Low Middle Middle Middle High
Insertion loss Middle Middle High High Low
Reconfigurability Difficulty Simple Simple Average Average
Reliability Low High Middle Middle High
Complexity Middle Middle Middle High Low
Cost Low Middle Middle High Low
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Fig. 2 Parallel tunable encoder/decoder of optical fiber delay line
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Fig. 4 Tunable two-dimensional encoder/decoder based on FBGs array
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