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Design and performance study on novel optical
orthogonal codes in OCDMA systems

YANG Mengjie, LI Chuangi, LU Ye, LUO Dejun, ZHANG Dongchuang , KONG Yipu
(Electronic Engineering College, Guangxi Normal University, Guilin 541004, China)

Abstract: In order to get the optical orthogonal codes (OOC) with good performance, all-interval-set with no
duplicate number was used. After design and system simulation, OOC had ideal correlation and flexible code capacity. The
formula of bit error rate ( BER) was derived considering all kinds of noise and multi-user interference. Asynchronous
optical code division multiple access ( OCDMA ) system was designed and constructed with fiber optic delay lines as
encoders and decoders. The result shows that the OOC can adapt to the demands of more number of users. The
consequence s satisfactory both from the calculation of BER formula and from system simulation. The research is helpful for
further development of OCDMA systems with high capacity.
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Table 1 The OOCs with code length 264, code weight 5 and capacity 10

00C
(0,1,12,39,86)
(0,2,15,44,93)
(0,3,17,48,100)
(0,4,20,54,109)
(0,5,23,58,115)
(0,6,25,62,126)
(0,7,28,68,134)
(0,9,33,76,149)

(0,10,36,82,157)
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Table 2 System parameters

name symbol value
light wavelength A 1550nm
APD quantum efficiency n 0.6
APD gain G 100
APD effective ionization ratio ko 0.02
received signal power P, —45dBm
the photon arrival rate cause by background light A 10°/s
body leakage current Iy, 0. 1nA
the extinction ratio M, 100
APD surface leakage current Ipp 10nA
receiver noise temperature T, 1100K
receiver load resistor R 10300
chip duration T 0.1ns
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Fig.3 Simulation of the asynchronous OCDMA system
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