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Multiwavelength optical cross-connect (OXC), as a dynamic wavelength router, is an all-optical
component that will play a key role in WDM transport networks by providing solutions to flexible
network management as well as efficient data distribution. A conventional NxN OXC requires
demultiplexing and multiplexing of incoming WDM signals before and after space switching,
rendering the OXC structure fairly complex. This structural complexity can be alleviated by
introducing 2x2 switch elements based on tunable fiber Bragg gratings (TFBG). This is because a
TFBG can switch the propagation direction of a particular wavelength channel without affecting
other channels. Taking this advantage of TFBG, a novel TFBG-based OXC architecture is proposed
in this thesis.

Fig. 1 shows the schematic diagram of the proposed OXC architecture. In this architecture, NxN
routing blocks (RBs), which can route specific wavelength channels, are constructed using 2x2
TFBG-based switches (TFSWs). Routing modules (RMs) for these wavelengths are then built from
RBs, and finally, the OXC is composed of cascaded RMs. The number of routable channels can be
easily upgraded by attaching another RM to the existing OXC.

The performances of this OXC were investigated by using numerical simulations as well as
experimental demonstrations. In these experimental and numerical investigations, which employed a
dense WDM (DWDM) as a system model, signal-degradation effects—such as power-penalty

induced by interband and intraband crosstalk, and eye-penalty caused by group velocity dispersion
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Fig. 1. Proposed TFBG-based OXC architecture. (a) 2x2 TFBG-based switch (TFSW), (b)

routing block, (c) overall OXC architecture constructed by cascading routing modules.

of TFBG—were measured or calculated. As a consequence, the maximum size of installable OXC
with the proposed architecture could be estimated from the results of these investigations. In addition,
from the comprehensive comparison made among various types of OXC switch fabrics, it was found
that this OXC does not fall behind other competitors.

In conclusion, the proposed TFBG-based OXC can be a promising candidate as a wavelength
router in DWDM transport network, by providing the excellent features, such as, low insertion loss,
low polarization dependency, low cost, and high channel-scalability. Further enhancement of
performance is expected from FBG-fabrication and FBG-tuning technologies that are being

improved more and more.
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