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ABSTRACT

Multi-wavelength optical orthogonal codes (MWOOC's) for optical code-division multiple-access (CDMA) are
investigated. An MWOOC is a family of two-dimensional sequences consisting of (0,1) non-negative pulses and
wavelengths with . “‘thumbtack’ shaped autocorrelation and low cross-comelation properties. This kind of
two-dimensional codes has larger cardinality than the one-dimensional codes used in the hybrid WDMA+CDMA
scheme under the same correlation constraints. The use of MWOOC’s enables a large number of asynchronous
users to transmit information efficiently and reliably. In this paper, we present a new construction method for
(mn, A+2,) MWOOC's with available wavelengths m, codeword length n, and constant Hamming
weight A+2 that have autocorrelation and cross-correlation values not exceeding A. In this proposed
scheme, there is no dependency between available wavelengths and codeword length, and it is also
possible to set A to be larger than as well as egual to 1. Specially, we show that the constructed code
is optimal for A=l. We also analyze its interference probability comparing with the hybrid
WDMA+CDMA scheme,
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