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Bragg Gratings in Plastic Optical
Fibre for Communications
and Sensing Applications

Plastic optical fibres are seen as an interesting solution for ultra-high capacity commu-
nication inside buildings and also for sensor applications. POFCOM intended to develop
iInnovative solutions in POF for high speed communications and optical sensing. We have
developed world's first solutions, such as the world record in writing speed of fibre Bragg
gratings in POF (PFBG) or the first PFBG for the visible region.
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Fig. 1 Near field images of different POFs used in the project and prepared with the
new end face preparation methodology developed in the project

GENERAL MOTIVATION AND OBJECTIVES

Nowadays, the possibility of the fibre to the home (FTTH) for si-
multaneous transmission of different services such as internet, tele-
phone, digital television is, in fact, actual. However, to meet the more
demanding expectations of the end user, it is necessary to improve
the physical infrastructure of the existing communication networks in
order to obtain the best ratio between quality of service and price of
implementation. So the demand for optical devices that process in-
formation at a reduced cost and are easy to install is a reality. Thus, to
respond to the need of broadband technologies in the global market,
with POFcom project we combine two fiber optic-based technolo-
gies to develop new techniques and new devices for the process-
ing of information entirely in the optical domain: fibre Bragg gratings
(FBG) and microstructured polymer optical fibres (mPOF) Polymer
optical fibres (POF) are being pointed as a lower-cost and viable al-
ternative to glass fibre in short-distance applications. The use of this
type of fibre has several advantages, such as simpler and less expen-
sive components, ease to handle and connect and has greater flexibil-
ity and resilience to bending, shock, and vibration. Moreover, FBG is
passive and versatile device that has been used in the development of
components and techniques for optical communication systems with
high capacity. With this strategy we intend to reduce cost and in the
same time don't compromise the spectral efficiency. This combination
of FBGs and mPOF has also attracted the attention of the scien-
tific community in sensing technology. The thermal and mechanical
properties of polymeric materials open new possibilities in terms of
robustness, sensitivity and operating range of sensors. These sensors
can be used to monitor several physical parameters and to detect
gases and liquids and are quite interesting for many applications in
engineering, including structural health and environmental moni-
toring, medicine, petrochemical industry and to the development of
smart structures.

The global aim of this project is to develop new techniques and
new innovative devices based on FBG in mPOF for optical communi-
cations and sensing technologies.

Fig. 2  Spectral evolution over time of a high quality PFBG during inscription.

CHALLENGE

The main challenges of the project were:

- Implementation of a state of the art FBG fabrication system for
POF fibres

- Produce high quality PFBG in reduced time for applications in
communications and sensors.

- Develop solutions for easy manipulation of PFBG, such as con-
nection between fibres.

WORK DESCRIPTION AND ACHIEVEMENTS

POFCOM has produced the foundation for high speed communi-
cations in POF, as well as novel sensors using this type of fibre. Many
of the achievements were world first and allowed the scientific com-
munity in the field to leap forward in this topic.

The main achievements were:

- World's first PFBGs in the visible spectral region (600 nm).

- World's first PFBG in a GI-POF presenting spectral properties
that can be used as optical filtering in short-range.

- World's first high quality HiBi FBG in POF.

POF transmission systems or to act as a sensor.

- Novel technique for time record production of PFBGs in micro-
structured POF (mPOF), allowing the production of very high quality
PFBGs in a few seconds.

- Novel approach to produce high quality PFBG.

- New modelling and theoretical understanding of new geom-
etries of POF.

- A new concept to increase the capacity of optical communica-
tions in POF has been developed, based on WDM and FBG written
in POF.

- A new HiBi PFBG has been developed for a polarization and
wavelength processing in POFs.

- A pressure sensor, a dual sensor for refractive index and viscosity
and a temperature/strain sensor have been developed.

- A new technique for end-face preparation of POF, allowing for
high quality connection between POF.
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