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Summary: 
The enormous grow in the demand of bandwidth is pushing the utilization of fiber infrastructures to their 
limits. To fulfill this requirement the constant technology evolution is substituting the actual single 
wavelength systems connected in a point-to-point topology by dense wavelength division multiplexing 
(DWDM) systems, creating the foundations for the Optical Transport Network (OTN). The objective is 
the deployment of a optical network layer with the same flexibility as the equivalent SDH, because it is 
more economical and allows a better performance in the bandwidth utilization. Optical add-drop 
multiplexers (OADM) are the simplest elements to introduce wavelength management capabilities by 
enabling the selective add and drop of optical channels. A wavelength tunable OADM, giving access to 
all the wavelengths of the WDM signals provides more flexibility to satisfy reconfiguration requirements 
and to enhance network protection. We proposed a tunable OADM based on fiber Bragg gratings (FBG) 
where the dropped channel is removed by the used of a optical circulator and the added channel is 
incorporated to the wavelength combo by a passive optical coupler. These OADM is transparent by 
design and cost effective due to the used of just one optical circulator. 
The wavelength tuning capacities of the OADM are related with the FBG capacities to shift their central 
reflection wavelength. The significant discovery of photosensitivity in optical fibers lead to the 
development of a new class of in-fiber component, called the fiber Bragg grating. Basically a Bragg 
grating is a longitudinal periodically modulated refractive index profile in the core of an optical fiber, 
figure 1. Due to that modulation, it presents a reflection 
band centered at the Bragg wavelength b. There are two 
main methods: to shift the Bragg grating central wavelength 
peak by modifying the fiber refractive index or by changing 
the grating period. These variations can be dynamically 
induced either by temperature or by mechanical stress. We 
present a hybrid method based on a thermal-stress 
thermally enhanced actuation on a FBG, to tune its 
central wavelength. These thermal enhanced tuning, 
employs a different configuration to a h p l i f j  the 
thermal induced wavelength shift by using a positive 
thermal expansion material as support for the fiber 
Bragg grating. This hybrid tuning technique allows us 
to increase the tuning range and keep the thermal 
tuning advantages. For a typical wavelength on the region 
of 1550 nm the tuning coefficient is 41.1 pm/"C. 
The grating used in this work was manufactured by 
illuminating an optical fiber exposed to a phase-mask 
spatially modulated UV (248 nm) writing beam originated 
from a KrF excimer laser. The optical fiber (standard single 
mode type) has been previously kept under high-pressure 
hydrogen atmosphere in order to enhance its 
photosensitivity due to hydrogen diffusion into the glass 
matrix. This process is reliable and gives excellent results 
in the reduction of the writing time of the grating. 
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Fig. 1 - Schematic representation of a fiber Bragg 

grating. 
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Fig. 2 - Spectral characteristics of the FBG with 
temperature. 
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Three distributed feedback lasers were externally modulated, at 
2.48832 Gb/s (STM-16) with a non-return to zero 2I5--l pseudo 
random bit sequence. In the experimental transmission WDM link, 
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