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Abstract Based on extended quadratic congruencies code/one coincidence sequence (EQC/OCS) the incoherent 2-D
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optical code-division multiple access system (OCDMA) is simulated by using fiber Bragg grating (FBG) and fiber
=]

delay line. The expected en/decoding result with four users is obtained by system simulation. It is indicated that the
OCIS codes 060.4510; 060.3735; 060.2630; 060.4785

low cost FBG can be employed as en/decoder for EQC/OCS code, which can enhance the system capacity of 2-D
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%1 EQC W 755 (p=5)
Table 1 Code structure of EQC when p=5

J Co C C, G,
0 100000000 100000000 100000000 100000000
1 010000000 001000000 000100000 000010000
2 000100000 010000000 000010000 001000000
3 010000000 001000000 000100000 000010000
4 100000000 100000000 100000000 100000000
# 2 OCS B#i 75 (¢=10.d=2)
Table 2 OCS frequency-hopping sequence (¢=10,d=2)

H, 3 7 4 0 9

H, 4 8 5 1 9

H, 5 0 6 2 9

H; 6 1 7 3 9

H, 7 2 8 4 9

H; 8 3 0 5 9

H; 0 4 1 6 9

H; 1 5 2 7 9

Hy 2 6 3 8 9

%3 EQC/OCS 5 C H, (p=5, g=10, d=2)
Table 3 C, H, code structure of EQC/OCS when p=5, ¢=10, d=2

Code
C H, C H, C H, C, H; C H, C, H; C, H; C,H; C, Hg
7=0 2500000000 A,00000000 2500000000  As00000000  A,00000000 2500000000  A,00000000  A;00000000  A,00000000
j=1 0047000000 0045000000  004,000000 004000000  00A,000000 0025000000 004,000000 0045000000 0045000000
j=2 04,0000000 0450000000 0450000000 0470000000 0As0000000  04,0000000  04;0000000  04,0000000 0450000000
7=3 004,000000  004,000000 00A,000000 0045000000 00A,000000 0045000000 004000000 00A;000000 0045000000
j=4 2900000000 2500000000  2,00000000  A,00000000  A,00000000  A,00000000 2500000000  2,00000000  A,00000000
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Fig. 1 C, H; encoder structure
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Fig. 2 Outputs of the OCDMA encoder/decoder system based on FBG and EQC/OCS code (user C, H;).

(a) Original data signal; (b) optical signal after encoding; (c) optical signal after decoding
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Fig. 3 Outputs of the OCDMA encoder/decoder system based on FBG and EQC/OCS code (User C, Hg).
(a) Original data signal; (b) optical signal after encoding; (c) optical signal after decoding
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