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 TECHNICAL DESCRIPTION 

The invention concerns a frequency selective light coupling and decoupling device based
on a multimode photonic crystal waveguide. If a signal is injected on its fundamental
mode, it is converted into a higher-order mode inside the structure. Then, this higher-order
mode is outcoupled without perturbing the fundamental mode by thinning to a few rows
the lateral photonic crystal cladding on one side (or both sides). The wave leaks as a local
plane wave that can be channelled to the next device on a chip. Multiple channels are
implemented at successive locations along the waveguide by simply varying the width of
the waveguide (or the axial period of the photonic crystal), once every 10 to 100 crystal
periods typically, and possibly by providing short “dead zones” between such sections to
celan up the signal. The system may also be used as a combiner (reciprocity) or as a
wavelength monitor if photodiodes are implemented monolithically at the selected channel
positions, just aside the waveguide. 

BENEFITS 

For demux applications, this system can compete with microdisks and other in-plane
selective elements. One advantage is the structural integrity, there is no full gap to etch
between guide and disk. It can also operate at modest Q (~50-200), which is difficult for
microdisks. Once the crystal hole size is mastered, the series of demultiplexed wavelength
can be chosen at will with great accuracy and in any order, which is also an advantage on
PHASAR. Signals at non-dropped wavelengths are virtually unaffected. The
implementation can be quite compact, 5x30 micron for coarse WDM channels, per
channel, hence 5x240 micron for an N=8 channel function (ie the same area than N typical
5x30 µm photodiodes). It works equally well on InP, GaAs and SoI cases, and could also
be used at mid infrared wavelengths down to THz systems. The picture below shows the
implementation made on SoI in a polrisation-diversity demux chip, in the framework of the
EU IST FUNFOX 04582 FP6 project, notably with collaboration from Ghent University
(with IMEC) and St Andr’ews university for these particular realisations. The device is
nicknamed “TAMIS demultiplexer” Tamis being the French for “sieve”. 



Palaiseau, France.

Mots clés :
Photonic crystal,
Coupling Decoupling 
Waveguide Light 
Demultiplexing 
Monitoring Optical
telecommunications 

INDUSTRIAL APPLICATIONS 

This device can be used for demultiplexing. The output wavefront is not optimized in the
standard version, so that dropping the signal to photodiodes is a preferred option to make
good use of the device according to the invention. However, focussing structures can be
envisioned.
It can be used for wavelength monitoring “online” by dropping channels to the device (or
only part thereof). It can also be used to stabilize the wavelength of a tuneable laser, by
providing sufficient data for proper feedback [4].
Applications can be on InP, GaAs or SoI substrates, or even other systems.
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