dl'heaim of the PIC4AIll CSAsto establish /
a European network of Application [ o —o
Support Centres 6 ! { /inQthe) field of

Photonic Integrated Circuits (PICs)

technology

Themaintask (X) isto lowerthe barrierto
Researchers and SMEs for applying
advancedPhotoniclCtechnology(X) and
thus to increasethe awarenessof the
existence of this worldwide unique TU/ES'";;:U

facilityé

coordinator

http://lwww.pics4all.jeppix.eu/
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Photonicintegrationtechnology

Genericintegration technology

A foundrybasicbuildingblocks

>

—

—

A complexphotoniccircuits

(=
45 | Accessible to Everyone

Photonic Integrated Circuits

Multi -project wafer runs:

A accesgo cutting-edgephotonictechnologies
A low-costprototyping

Co-funded by
the European Union



Photonicintegrationtechnology

Applicationfields:
1. Lasedight sources
A CWlasers
A pulsedlasers
A ring laser
A WDMlasers
A tunablelasers
2. Telecommunicationand datacommunications =
A transmittersandreceivers Miltchamolwarsmiter for FITH Spoctrmtar or 86
A modulatorsand switches
A wavelengthrouters
A OTDM and WDNnultiplexers
A network monitoringsystems
A radiooverfiber systems Optica ime division

3. Sensorsand sensor networks
A interrogatorsof fiber Bragggratings

A S p eCtrO m ete rS :(;r:t?nt;sanscelver for metrology
A Brillouinsensors

4. Metrology ;
5. THztechniques Pt g
6. Medicine

A opticalcoherenceomography(OCT)
A bio-imaging

Multi-channel transmitter
for FTTH networks

Multi-channel optical time
domain reflectometer

Photonic data féaﬂﬁut units 2x8 optical switch for

fiber-optic access systems
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Photonicintegrationtechnology

Ad vantages ' /Cagaw 2

EEE

wide rangeof applications
smallgeometricalsize compactness

low power consumptiorfeconomyand ecology
increasedeliability

low prototyping costs(MPWruns)

low manufacturing cost (in large scale) s e | 7] ]
reductionof packaging costs —
reductionof fiber connections '
increasinglymature andreliabletechnology

I P P P P e

Lossless power splitter

Optical time division
multiplexer

Photonic transceiver for metrology
applications

Multi-channel transmitter
for FTTH networks

Photonic integrated transceiver for data
readout units

||||||||
||||||||

2x8 optical switch for
fiber-optic access systems

Photonic data rvt;aﬂdlr)rutiunits
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About PICs4All

Main objectives

A Increase the impact of photonicand enable
access to the advanced photonic integrated
circuit (PIC) technologies for academia, research
institutes, SMEs and larger companies.

A Establishing a Europearetwork of Application
Support Centers (ASCs)

in the field of PIC technology. /

A ASCsto lower the barrier for applying
advancedPICsand thus to increase the
awareness of thexistence of the unique facility
provided byJlePPIXInPand TriPleXPIC design,
manufacturing, testing and packaging).
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About PICs4All

Main objectives

A To establisleight photonic Application Suppa
Centresgeographically well distributed over
Europe.

A Toactively scout opportunities for the use of
PICdan new and existing applications

A Topromote the use of the photonics .\/
technology platformsand to increase the loat >
of the foundries

A{UONBYIGKSYAYy I 9 dzEhes
business of integrated photonics application
and establish a significant step forward in )
9dzNR LJISQa YI NJ SuU O2YL u
of-the artInPandTriPleXechnologies.

A Bringing together academito explore
photonics and promote its critical importance.
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About PICs4All

Offer of an Application SupportCenter toexternal users

A accesdo cutting edge photonic technologies

A supportandguidancethrough all stagesof the ASPI(rototype developmentprocess

A state-of-the-art expertisein designing development anaharacterizationof ASPICs
free of chargefor alimited numberof users

Application idea ASPIC design

L -

Multi -project mask

ReadyMPW

Packaging Characterzation

Dicedchips
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About PICs4All

2 UNIVERSITY OF

Technische Universiteit
e Eindhoven
University of Technology

2 UNIVERSITAT \ poLTECNIcO

9F) POLITECNICA DI MILANO
3 DE VALENCIA -
P b
Tefhnis.dle' E /v
Universitat ' AARHUS UNIVERSITY

NATIONAL
TECHNICAL 0 E P l C
UNIVERSITY OF 0 O European Photonics BerenSChot

ATHENS Industry Consortium

Photonic integrated solutionsfor innovative world
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TechnischéJniversiteitEindhoven

Technische Universiteit
Eindhoven ®
University of Technology

EindhovenUniversity of Technology
Institute for Photonic Integration
Photonic Integration Group

Contactperson:
Katarzyna Lawniczuk.lawniczuk@tue.nl

thstitut_e for
otonic |
Q Integration f h I
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TechnischaJniversiteitEindhoven expertise

Photonic IC design

A Access to photonic CAD software

ASPIC
Lumerical
OptoDesigner
Harold ‘,
FimmWavéFimmprop 7
PICWave T ]W

: : !
VPI Photonics : !

A Experience in design of ASPICs for

V TeleconiDatacom

V SensingMedical

V Laser sources

V Microwave photonics

A Experience in using generic ladd SiNplatforms

V  FraunhofeHHI

V  Oclaro

V  SMART Photonics
V  LioniX

< <K <K<K <LK<LKKL

MI aaees% ﬁ
- m”&g A ’ 238 22

l%g'- e 85&5

\m

uas‘ﬁsﬂ*sa'—ﬂ*r“m 3
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TechnischaJniversiteitEindhoven expertise

Photonic ICmanufacturing NanoLab@TU/e
Cleanroom facilities for I}V materials

A 800 n? fully equipped cleanroom (IS@ass 6) with stat®f-the-art equipment

A Additional labs with SEMhano-prototyping and bonding equipment

A Separate lithography section inside the cleanroom with sophisticated equipment
A Support in epitaxy/processing of Il1/V

A A wide range of Agmic) Layer) Depostion) equipment

——IC_S  Photonic Integrated Circuits #** Co-funded by

the European Union
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TechnischaJniversiteitEindhoven expertise

Photonic ICmeasurements

A Testing facilities for bare dies, complex
photonic ICs and systems tests

A RF spectrum analyzers (up to @Gdp9 and
network analyzers

BERestingsetsup to 40 Gbps

Highspeed optical and electrical sampling
scopes, higfspeed arbitrary waveform
analyzers

> >

Optical spectrum analyzers
Pulsed sourcefyroacbandsources
Tunable laser modules S,L

> > I
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University of Cambridge

University of Cambridge
Centre for Photonic Systems

Contactpersons
Adrian Wonfoy aw300@cam.ac.uk
RichardPenty rvpll@cam.ac.uk

Co-funded by
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University of Cambridgeexpertise

ASPIC design

) _ _ _ PhoeniX Software
A Track record of simulation and design ol

ASPICs on MPW platform
A Commercial software tools
V' VPI photonics
VV PhoenK Software
V' PhotonDesign

A Applications
VV Communications

V' Short Pulse Production
V' Optical Switching —

vy dicla nlcPd
§o¥L¥
T
e e §
S S
17 bjoby
\ \/
I Mo X
ba0d 8.4
| S AF
LR
| i | | B |
A A A A
| G g |
| B B
JFJP JPJF
dPdP JrJP
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University of Cambridgeexpertise

Extensive characterisation facilities

A Bare chip bonding and fibre measureméatilities

A Optical spectrum analysis and ulishort pulse measurement systems

Ve

A RF measurements
V RF generation and spectrum analysis to 50 GHz
V 70GHz VNA
V' Vector signal modulation

Ve

A Communications
V' Arbitrary waveform generation to 26Hz
V Multiple 70GHz Oscilloscopes (real time and sampling)
V 56 Gb/s BER testing

A Extensive coherent communications experience

A Connected to Cambridge and National Dark Fibre Networks
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Universitatt 2 £ A (ide Yalehca

e\ UNIVERSITAT
JF) POLITECNICA
v/ DE VALENCIA

Universitatt 2 f A Gde®l & O OA |

Institute for Telecommunication& Multimedia
Applications o
PhotonicsResearchLabs

WWW.iteam.upv.es

Contactperson i
t I a Odzl f pmandzg@dark.upv.es

——IC_S  Photonic Integrated Circuits #**  Co-funded by
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Universitatt 2 £ A (de Walehcla kxpertise

datacom

telecom

space

instrument
bio

photonic chip
commercialsoftware
in housesoftware
clustercomputing
designfor
manufacturability

EXPLOITATION

scientificpublications
patent licensing

technology transfer

spin-off company

VLE

PHETENICS

externalfoundries
&nec &0 et
=7

Z Fraunhofer

m Heinrich Hertz Institute

Lion/ X®

full equipped labs
systems level test
chip level test

—
3
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Universitatt 2 £ A (de Walehcla kxpertise

Digital and analog photonics telecom & sensing testing
capabilities

The group laboratory has the last generation infrastructure for

characterizationof passiveand active optical components, photonic

integrated circuits and electro-optical devices Thanksto its advanced

facilities, experimental implementation and testing of optical

communicationsystems,as well as, fabrication and characterizationof

sensorsandfilters over opticalfiber canbe carriedout.

A Fiber optic characterization (attenuation, chromatic dispersion,
polarizationdispersion)

A Characterizationof passive and active optical devices (optical

modulators,opticalamplifiers filters)

Verificationof opticalnetworksandfiber links

Fabricationand characterizatiorof opticalfilters

Fabrication and characterization of optical sensors for building

monitoring,temperatureandcharacterizatiorof materials

Designandcharacterizatiorof photonicintegratedcircuits

> > I

Performingof fusionsplicingfor different typesof opticalfibers
Testingof optical fiber links and electrical systemsin terms of Bit
ErrorRat upto 43.2 Gbps

> > I

——IC_S  Photonic Integrated Circuits
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Universitatt 2 £ A (de Walehcla kxpertise

Photonic integrated circuit testing capabilities

21 TransmissiorEmission(TXE)xetup

contact I E=
dc-probe g

i/0

. @ il

vacyurmiber

chuk=§
"3 *

A 2 setupsfor edgecoupling(TXEand 1 setupfor verticalcoupling(VF)

A RF/DCprobes, multi-contact wedges, lensed fibers, fiber arrays, objectives,
polarizers

A Motorizedtranslationstages semiautomatedalignment,cameravisionsystems

A Micro-fluidicssetupfor bio-photonicsapplications

A Visual surface/ crosssectioninspectionby SEMFESEMFIB& AFM

——IC_S  Photonic Integrated Circuits
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Politecnicodi Milano

L
™\ % POLITECNICO
] j DIMILANO

Politecnicodi Milano o
Dipartimento di Elettronica,

Informazione e Bioingegneria

Photonic Devices Group

photonics.deib.polimi.it

Contactpersons
Daniele Melatidaniele.melati@polimi.it
Andrea Mellonjandrea.melloni@polimi.it
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Politecnicodi Milano - expertise

——IC_S " Photonic Integrated Circuits
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Slow light

Circuit control
and locking

Photonic Chip

Co-funded by
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Politecnicodi Milano - expertise

Circuit simulation Proces®Pesign Kit

Foundry Data and full stack simulation Generic Aspic models (S matrices)
‘ ; D P - {—ﬁ '
i H o - >"< [ e
N 1 -—‘
el Y ey,
a . i/ Sot data
1l i
atrix
odel

Stochastic methods

i iy
I il
i El

£

2K
rag TN &
3

= - -
-

Advanced charaterization

OFDRtime doman, spectral characterization, material analyses

——IC_S " Photonic Integrated Circuits

Cleanroom

polifab

POLITECNICO DI MILANO

Many technologies

Ge:SiQ, SiION, SN, TeQ,
LiNbQ, InP, Chalcogenide,
Silicon (SOI)

45 | Accessible to Everyone
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WarsawUniversity of Technology

WarsawUniversity of Technology
Institute of Microelectronics an@®ptoelectronics
EasternEurope Design Hub

e-mail; aspic@imio.pw.edu.pl

Contactpersons
Ryszard Piramidowiczpiramidowicz@imio.pw.edu.pl
{GF YA a&aOl &stdpiniclinsd.av.ellspl
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WarsawUniversity of Technologyexpertise

BEP field on MMI1x2

ASPIlClesigning PhoeniX Software

Solutions for Micro and Nano Technologies

A Access tgphotonic CAD software
V OptoDesigner
V PICWave
V ASPIC

A Experiencdn design ofASPICfor

\V telecommunications T T T s e e e e o T
V sensingsystems
V datareadout

A Experiencen usinggenericlnP platforms

SMARTPhotonics

\

~ Fraunhofer

Heinrich Hertz Institute

- .
OCLAROC O
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WarsawUniversity of Technologyexpertise

ASPIClesigning

——IC_S " Photonic Integrated Circuits
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WarsawUniversity of Technologyexpertise

ASPICharacterization

A Packagegbassiveandactivechips
A Electricallysubmountedactivechips
A Unpackagegbassiveand activechips

A Lasers; output wavelength(res. 0.1pm),
opticalspecta (up to 3400 nm),
output power (from-110 dBmup to 10dBm); &

A Detectors/receivers; wavelength response

A Multichannel devices; spectralcharacteristicscrosstalk, signal to noise ratio, time domain
characteristics, eypatterns (>40Gbpg;

A Passive devices spectral attenuationinsertionlosses PDL;
A Optical anplifiers ¢ gain, spectratharacteristicof the gain, noise figure

A Complex circuits; combination of the abovenentioned parametersanalysiof the chiplossesby
optical backscatteringeflectometry,

A RFcharacterizationc opticalandelectrical(up to 40 GHz).
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WarsawUniversity of Technologyexpertise

Disseminationof knowledge- conferencesworkshopstrainings

e

--

_,_- —-

LA ﬁ
r

~

= ECIO‘*
i 2016

Szead=E T
g 18™ EUROPEAN CONFERENCE
ON INTEGRATED OPTICS 2016

18-20 MAY | WARSAW | POLAND
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Technischeé y A @ SBé#irh (0 N

Technische . g
Universitat

Berlin

¢tSOKYAAaO0OKS | YAGSNEAGNG . SNIAY
Chairfor Opticsand Optoelectronicintegration
Contad persons

Moritz Baierbaier@campus.ttberlin.de
Martin Schell martin.schell@tdberlin.de
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Technische y A @ SBéHirk éxpettise

ASPIlesigning

PhoeniX Software

Solutions for Micro and Nano Technologies

A Access tghotonic CAD software

V OptoDesigner

V PhotonDesigiiools

V VPITransmissionMaker
V Lumericallools

A Experience in design of ASPICs for
V telecommunications “' /”merica/

V sensingsystems
V datareadout

A Experiencen usinggenericlnPplatforms

\

Z Fraunhofer

Heinrich Hertz Institute
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Technische y A @ SBéHirk éxpettise

ASPICharacterization

>\

Packagegbassiveandactivechips

>\

Electricallylsubmountedactivechips

>\

Unpackagegbassiveandactivechips

A Passivadevices Wavelength and polarization
resolvedmeasurementsfiber-basedandfree space

A DCmeasurementsLIVcurves EOresponse spectral
responsesnoisefigures linewidths extinction,
farfield

A RFmeasurements Purelyelectrig electro-optic,
opto-electric 0-65 GHz

A Systemmeasurements 70 Gbit's NRZ, 3%baud
with arbitrary signals coherentsignalgeneration/
detection BER/EVMnalysisnonlinearpredistortion
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Technische y A @ SBéHirk éxpettise

I/I\\
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AarhusUniversity

AARHUS UNIVERSITY

AarchusUniversitet
Scandinavian Application 8upportCenter

Contactperson
Martijn Heck
mheck@eng.au.dk
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Aarhus University expertise

Experience with all major PIC technologies
indium phosphide, silicon and silicon nitride
photonics

Full PIC value chain support
from simulation and design to application
specific chip realization and test

Test & measurement
high-speed (< 30 GHz), low noise characterization
of unpackaged PICs (150600 nm)

Wide range of applications
telecom, interconnects, microwave and terahertz
photonics, Lidar, and accurate metrology
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Institut Mines-Telecom

TELECOM
ParisTech

e Hil

Institut Mines-Telecom

Contactperson
KevinSchires
kevin.schires@telecomaristech.fr
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Institut Mines Telecom- expertise

StrongExperiencan Laser Dynamics
Charactemzation, extraction of physical
parameters, simulation

Test & Measurement

Staticanddynamic(up to 40 GHz)

characterizatiorof packagedand
unpackaged>bandPICs .

Recentwork

Coherentoptical communication digital
signalprocessing

Study of optical feedback miliconlasers
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Institute of Communicatiorand ComputerSystems

Institute of Communication and Computer Systems
National Technical University of Athens
Photonics Communications Research Laboratory

Contact persons:
ParaskevaBakopoulospbakop@mail.ntua.gr
Dimitris Kalavrouziotisdkalav@mail.ntua.gr
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