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Á Institute of Communications and Computer Systems/
National Technical University of Athens –ICCS/NTUA (GR)

Á LioniXInternational - LioniX(NL)

Á Fraunhofer Gesellschaft Heinrich-Hertz Institute –FhG-HHI (DE)

Á SolMateSB.V. –SolMateS(NL)

Á University of Twente –Utwente(NL)

Á Cordon Electronics –Cordon (IT)

Á OptagonPhotonics –Optagon(GR)

Á Mellanox –MLNX (IL)

Á PolytecGmBH–Polytec(DE)



Motivation
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Althoughtelecomanddatacomsectorshasbeenbenefitedfrom photonic integrationtechnologyreachingits 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 integrationdensityin
order to facilitatea very largenumberof processingcomponentson-chip,a verybroadrangeof optical functionalities,
andveryhighpurity andquality in the generation,processinganddetectionof light isobligatory.

Thenecessaryphotonic integrationtechnologythat couldexploit the aforementionedfunctionalitiesandcouldenable
the commercialuptakeof opticalswitchingandremotingsensingisstill missing.
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Approach

Á Develop a disruptive 3D photonic integration technology based on multilayer PolyBoard
platform

Á Advance the PZT-based phase shifter technology on TriPleXplatform

Á Combine the two integration platforms and develop single-die hybrid PICs of high performance 
and functionality

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

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

Theuseof 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

1) Develop a disruptive 3D photonic integration technology based on a multilayer PolyBoardplatform

2) Advance the PZT-based phase shifter technology on TriPleXplatform to the direction of smaller size, 
higher speeds and smaller polarization sensitivity 

Theupgradeof the PZT-basedphaseshifter technology
will enableintegration of large-scalecircuitswith large
numberof polarizationinsensitivephaseshifters,while
the reduction of the power consumptionof eachPZT-
based phase shifter will support high frequency
operationat 50MHz.
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Objectives (II)

3) Combine the two integration platforms and develop single-die hybrid PICs of high performance and 
functionality 

Single-die hybrid PICswith PolyBoardand TriPleXsections
andefficient couplingschemeswill enablemulti-functional
3D PICscombining the toolboxes of both platforms for
switchingandsensingapplications

4) Developan integrated lasersourcewith ultra-narrow linewidth (<1 kHz)

TunableMRRswith highQ-factor on the TriPleXplatform
will be usedas the basicelementsof a disruptive laser
sourcein the form of an integratedexternalcavity laser
with linewidth in the sub-kHzregime(<1 kHz)and high
output power>10mW
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Objectives (IV)

5) Develop3DPICsfor large-scaleoptical switcheswith 20nsswitchingtime insidedata centernetworks

3PEATphotonic integration schemewill enable fast PZT-
based phase shifters on the TriPleX section with 3D
PolyBoardstructure for large-scaleactive optical switches
without waveguidecrossings.

6) Develop3DPICsfor the interrogation andoptical beamscanningunit of LaserDopplerVibrometers

3D hybrid PICfor an integratedLaserDopplerVibrometer
with a low-linewidth laser, an optical circulator,
polarization handling elements, a PZT-based phase
modulatoranda 16×16opticalphased-array
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Roles

Á System design and methodologies for 
integration and packaging processes 

Á Monolithic and heterogeneous integration on 
TriPleXplatform

Á Monolithic and heterogeneous integration on 
PolyBoardand hybrid integration with TriPleXplatform 

Á Development of integration engine and packaging 
of 3PEAT prototypes 

Á System integration, testing and performance evaluation 

Á Dissemination and exploitation activities, 
manufacturability studies and roadmapping
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Contact

Project coordination

Dr. Vasilis Katopodis
Photonic Communications Research 
Laboratory
ICCS/NTUA
e-mail: vkat@mail.ntua.gr
tel: +30 210 772 2057

Prof. Hercules Avramopoulos

Photonic Communications Research 
Laboratory

ICCS/NTUA

e-mail: hav@mail.ntua.gr

tel: +30 210 772 2076

3PEAT web-site: www.ict-3peat.eu

mailto:hav@mail.ntua.gr
http://www.ict-3peat.eu/
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