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Motivation

Althoughtelecomand datacomsectorshasbeenbenefitedfrom photonicintegrationtechnologyreachingits maturity

level, the caseis not the samefor a broad range of optical applicationslike optical switchingand remote sensing
applications Therefore,a powerful integration platform that canoffer low optical lossand high integration densityin

order to facilitate a very largenumberof processingcomponentson-chip, a very broadrangeof optical functionalities,
andveryhighpurity and quality in the generation processingand detectionof light is obligatory

Thenecessarnphotonicintegrationtechnologythat could exploit the aforementionedfunctionalitiesand could enable
the commercialuptakeof optical switchingand remoting sensings still missing

PolyBoard




Approach

A Develop a disruptive 3D photonic integration technology based on multiRglgBoard
platform

A Advance the PZBased phase shifter technology dnPleXplatform

A Combine the two integration platforms and develop sindie hybrid PICs of high performance
and functionality

A Explore this disruptive photonic integration platform for switching applications inside data
centers

A Explore this disruptive photonic integration platform for optical phased array systems in
sensing and ranging applications taking the example of Laser Doppler Vibrometers (LDVS)



Objectives (1)

1) Develop a disruptive 3D photonic integration technology based on a multil@@yBoardplatform

The use of vertical MMI couplerswith low insertion loss
0.5 dB on PolyBoardwill enable the transition of light
from a waveguidinglayer to a different one within a
multilayer structure leading to general purpose 3D
Integrationplatform

2) Advance the PZbased phase shifter technology ofriPleXplatform to the direction of smaller size,
higher speeds and smaller polarization sensitivity

Theupgradeof the PZTbasedphaseshifter technology

' Input 1 Output 1
will enableintegration of large-scalecircuits with large e T =\’ \_f"h
number of polarizationinsensitivephaseshifters, while A . M
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the reduction of the power consumptionof eachPZF L
based phase shifter will support high frequency Xdirecton
operationat 50 MHz
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Objectives (ll)

3) Combine the two integration platforms and develop singiée hybrid PICs of high performance and

functionality

Singledie hybrid PICswith PolyBoardand TriPleXsections
and efficient couplingschemeswill enablemulti-functional
3D PICscombiningthe toolboxes of both platforms for

switchingand sensingapplications

TunableMRRswith high Q-factor on the TriPleXplatform

will be usedasthe basicelementsof a disruptivelaser

sourcein the form of an integrated external cavity laser MRR 1

with linewidth in the sub-kHzregime (<1 kHz)and high o)
14 L4 (b)

output power>10 mW



Objectives (1V)

3PEATphotonic integration schemewill enable fast PZTF
based phase shifters on the TriPleX section with 3D

PolyBoardstructure for large-scaleactive optical switches
without waveguidecrossings

3D hybrid PICfor an integrated LaserDopplerVibrometer
with a low-linewidth laser, an optical circulator,
polarization handling elements, a PZTbhased phase
modulatoranda 16x16 optical phasedarray




System design and methodologies for
Integration and packaging processes

Monolithic and heterogeneous integration on
TriPleXplatform

Monolithic and heterogeneous integration on
PolyBoardand hybrid integration witilriPleXplatform

Development of integration engine and packaging
of 3PEAT prototypes

System integration, testing and performance evaluation

Dissemination and exploitation activities,
manufacturability studies andbadmapping
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Photonics Communications
Research Laboratory

The Photonics Communications Research Laboratory (PCRL) was founded in September 1995 by
Prof. Hercules Avramopoulos, as a research facility of the School of Electrical and Computer Engineering
of National Technical University of Athens (NTUA), and member of the Institute of Communications &
Computer Systems (ICCS). It currently numbers 25 doctoral, post-doctoral researchers and support
perosonnel. Their research interests include optical interconnects and telecommunications, digital signal
processing, photonic integrated circuit (PIC) design, and biophotonics/sensing.
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