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Multiwavelength Optical Orthogonal Code Design for
Optical CDMA
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ABSTRACT

In this paper, we ptopose an extended construction method for Multiwavelength optical orthogonal codes
MWOQOC's) which is applied to Optical CDMA. MWOOC's are two-dimensional codes consisting of (0,1)
non-negative pulses with the additional degree of freedom caused by multiwavelengths. Given available
wavelengths m, codeword length », constant Hamming weight @ and correlation value A, we present a
generalized methodology for constructing (mn, w, A) MWOOC's, Especially, we construct (mn, &, 1) MWOOC’s
when o is a prime number or 4. The proposed construction method can be used without any constraint on the
relationship between the number of available wavelengths and codeword length. We investigate the cardinality, the
optimality, and the bit error rate of onur method by comparing with other optical orthogonal codes with/without
multiwavelengths. It is shown that the constructed MWOOC’s enable much more users to transmit their data on a
common fiber optic asynchronously at a lower bit error rate than previous optical orthogonal codes without
multiwavelengths (00C’s).
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