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elcome to the fourth newsletter of the

what we can expect in the following years; more-

EU H2020 PICs4All project.

over it proposes application technology nodes for

In view of the high growth rate (CAGR of

2018–2022 based on the PIC market requirements.

8% since 2015) of photonics, its placement as KET

The roadmap also contains a comprehensive report

(Key enable technology) in Europe and its high im-

of what has been done in open access InP and SiNx

portance globally, several market studies and road-

technology platforms, which can be taken as an

maps have been released at the end of 2017 and

anchor for our support activities to academia,

beginning of 2018 coming from USA (IPRS) and

research centers and companies.

Europe (Photonics21).

In this issue we present two of our application cen-

In order to complement we have prepared the

ters – Technische Universität Berlin and Cambridge

JEPPIX 2018 roadmap on Photonic Integrated

University. We also report the latest update of PIC

Circuits platforms – it can be downloaded now from

CAD tools (OptoDesigner), and comment of the

http://www.jeppix.eu/vision/. This roadmap reports

recently published application note on gas sensing

the status of the PICs market, the analysis of the

using PICs. Application notes aim to focus audience

results of the last JEPPIX roadmap (2015) and estab-

to certain applications on PICs where we can give

lishes what we pursue in PICs from 2018–2022.

dedicated support. We aim to publish >10 applica-

This document is of paramount importance to
PICs4All project since it dictates the basis of the services we offer on PICs and shows the projections of

tion notes for different applications. Each of them
will be mentioned in our following newsletters.
Aura Higuera Rodriguez (TU/e)

How to contact us:
For further information about PICs4All please look on our website http://pics4all.jeppix.eu or contact:
Aura Higuera Rodriguez (project coordinator): ahiguera@tue.nl
Stanisław Stopiński (issue editor): s.stopinski@imio.pw.edu.pl
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Application Support Center
@ Technical University
Berlin, German
The German application support center (ASC) is part

lence in the ﬁeld at HHI. HHI itself offers foundry

of the faculty of physics and mathematics at the

services for InP-based PICs as well as discrete devi-

technical university Berlin (TUB). Here, Dr. Martin

ces. Several tools for PIC design and simulation are

Schell took up his post of Professor of Optics and

available, along with the necessary experience.

Figure 1 Laboratory for system experiments at up to 100 Gbaud

Optoelectronic Integration in 2012. At the same
time, he is the director of the Fraunhofer Heinrich
Hertz (HHI) institute, which is located on the campus
of TUB. As one of his PhD students, Moritz Baier is
also afﬁliated with both TUB and HHI. His research
focus is on photonic integrated circuits (PICs) in indium phosphide (InP). He will ﬁnish his PhD on polarization handling in PICs in 2018.
Although the optoelectronic research group at TUB
is rather young, it can leverage decades of excel-

Figure 2 Fiber- and lens coupling to a photonic InP chip
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To enable PIC test and measurement, a number of
fully equipped laboratories is available. Tests can be
done on die level, but prototypes can also be packaged in house. The emphasis is on tele- and datacom
applications, but the research areas have been
diversiﬁed recently. They now include PICs for
terahertz applications, optical coherence tomography, polarimetry, light detection and ranging (LiDAR)
and more.

Figure 23 A part of TU Berlin’s campus with the HHI tower and the Berlin river Landwehr Canal.

The ASC at TUB is committed to bringing PIC technology to industrial applications in Germany and
beyond. Together with its partners at HHI, it offers
a wide portfolio of expertise for InP PICs and their
realization.

Contact information:
Moritz Baier, baier@campus.tu-berlin.de
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Centre for Photonic Systems
(CPS) at University of Cambridge
The Centre for Photonic Systems (CPS) at the Engineering Department, University of Cambridge, UK is
world-leading research group working on optical
technologies for communication and sensing applications. It is currently comprised of 4 academic
staff, 6 research staff and more than 20 PhD students and its research focuses on optical technologies for data-communications, RF systems, optical
networks, ultrafast photonics and Quantum communications. Over the years, the group has carried out
research work that span a wide range of activities
from fundamental studies on optical components,
to photonic subsystems and next generation optical
communication networks.

UniCam as an Application Research
Centre (ASC) on Photonic Integrated
Circuits (PICs)
The group has been involved in research on integrated photonics for more than 20 years and has parti-

Figure 1 (a) Layout and (b) photograph of a 4×4 dilated Beneš hybrid
optical switch. It is folded to ﬁt into a 4 mm × 6 mm sector [1]

(a)

cipated in a number of related EU projects: Jeppix,
ePIXNet, EuroPIC, Music and Paradigm. Additionally, it has worked in close collaboration with Intel
research on the development of optical switches
based on PICs for high-speed networking applications. Over the years, the group has produced or
mentored designs of PICs for optical switches, short

(b)

pulse mode-locked lasers, optical phase locked
loops, integrated quantum key distribution sources,
super-radiant optical sources and optical equalisers.
It has taken part in multiple multi-wafer runs (MWPs)
and it is fully familiar with the simulation, design
and characterisation processes related to PICs.
Examples of PICs built using the MWP run approach
include a 4 x 4 port integrated hybrid optical switch
(Figure 1) and a monolithically integrated tunable
mode-locked laser diode source (Figure 2).

Figure 2 (a) Microscope photograph of a monolithically integrated
tunable mode-locked laser diode source and (b) experimental set up
used for its characterisation [2]
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Services at the University
of Cambridge ASC
The ASC can provide the services below to interested companies and/or research institutions:

 Exploratory discussions: the group’s strong
knowledge on PIC technologies and long experience in the ﬁeld can provide good advice to
interested parties about the potential, capabilities
and limitations of PICs for particular applications.
We are here to help!

 Simulation and design services: the group has
extensive experience with simulation tools for

 Characterisation capabilities: the research labs
at CPS are fully equipped to characterise optical
devices and high-speed optical links. The equipment includes state-of-the-art high-speed electrical and optical equipment, micro-mechanical
stages and high-bandwidth electrical probes,
free-space and ﬁbre coupling setups as well
as camera systems and for the characterisation of
PICs. Our labs are also at the centre of three
major optical ﬁbre networks, enabling the characterisation of optical components in real ﬁeld deployed networks.

PICs and related design software and can provide

We are happy to discuss the potential use of PICs in

general guidelines as well as speciﬁc advice on

your application area, so if you are interested please

the implementation of particular PICs.

contact us!

Contact information:
Richard Penty, Professor, rvp11@cam.ac.uk, tel: +44 1223 748358
Adrian Wonfor, aw300@cam.ac.uk, tel: +44 1223 748355
Nikos Bamiedakis, nb301@cam.ac.uk, tel: +44 1223 748356
References:
[1] M. Ding et al., “Hybrid MZI-SOA InGaAs/InP photonic integrated switches”, IEEE Journal of Selected Topics in Quantum Electronics, vol. 24, iss.1, pp. 1–8, 2018.
[2] X. Guo et al., “Monolithically integrated tunable mode-locked laser diode source with individual pulse selection and postampliﬁcation”, in Optics Letters, vol. 41, pp. 4835–4838, 20
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Photonic CAD Software
– PhoeniX OptoDesigner
It is an exciting time for integrated photonics.

support footprint from a single software and service

PhoeniX Software has long been a leader in photo-

provider.

nic design automation (PDA) tools for integrated

Synopsys’ RSoft OptSim™ Circuit software is an ex-

photonics and now with the acquisition by Synop-

tension of the company’s award-winning ﬁber optic

sys Inc., the world’s largest electronic design auto-

systems modeling tool, OptSim. OptSim delivers

mation (EDA) company, the combined entity is set

a single framework that includes sets of models to

to revolutionize electronic and photonic design au-

study systems ranging from long-haul optical com-

tomation (EPDA) solutions.

munication systems to sub-micron photonic circuits.

Figure 1 OptSim Circuit schematic using compound components from a demoFab PDK

Synopsys started down the EPDA path in 2012

This enables designers to evaluate system-level per-

with the acquisition of RSoft and its family of pho-

formance in OptSim of a photonic integrated circuit

tonic simulation tools. The acquisition of PhoeniX

(PIC) that is designed in OptSim Circuit and optimize

adds photonic-aware physical layout capabilities

the impact of PIC performance on the overall system.

backed by a long list of foundry-supported photo-

It is an ideal platform to study optical systems and

nic process design kits (PDKs). The acquisition by

photonic circuits that operate with coupling and feed-

Synopsys promises to provide a complete electro-

back of different optical and electrical signal paths.

nic/photonic design solution spanning system-level
design, circuit design and now photonic circuit la-

In OptSim Circuit, designers can drag and drop

yout with state-of-the-art capabilities and a global

technology-agnostic photonic components and
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elements into the drawing area and connect the

Once the design has been functionally debugged,

elements to form a photonic circuit. Designers can

OptSim Circuit generates a parameterized netlist

then specify a supported foundry and simulate the

that is sent to PhoeniX OptoDesigner for mask

circuit to assess performance and behavior using

layout generation targeted to a speciﬁc foundry pro-

foundry-speciﬁc data for the components. Designers

cess. Different foundry processes can be targeted

can also create their own components and use

by simply changing a foundry variable in OptSim

RSoft Device Tools and Synopsys’ leading Sentaurus

Circuit and re-netlisting to PhoeniX OptoDesigner

TCAD tools to characterize the components into

which then synthesizes the layout to the correct

compact models that can be used in OptSim Circuit.

components and mask set for the chosen foundry.

Figure 2 Mask layout in PhoeniX OptoDesigner for the circuit shown in Figure 1
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Photonic Integrated
Circuits for Gas Sensing
Gas sensors and analyzers ﬁnd applications in many
ﬁelds, including (bio)chemical industry for safety
and environmental monitoring, automotive for
exhaust monitoring, agriculture for greenhouse gas
and odor regulation, and general environmental
sensing in urban areas for monitoring pollutants and
warning people with respiratory diseases. Human
health and safety and greenhouse emissions are the
main rationales.
Gas sensors are typically based on a variety of technologies, including electrochemical, semiconductor
and photonics based approaches. The technology of
choice depends on gas species and the required
sensitivity, but a general trend is that the more sensi-

Photonic Integrated Circuits (PICs)
Also known as optical chips, PICs can contain
tens to hundreds of optical components.
While electronic ICs consist of transistors,
capacitors and resistors, a PIC consists of, for
example, lasers, modulators, photodetectors
and ﬁlters, all integrated on a single substrate.
These PICs are nowadays extensively used
commercially, mainly in datacom and telecom.
PIC technology has now become accessible
to users without a cleanroom, through so-called multi-project wafer runs and open foundries. Indium phosphide based technology
is commercially available through SMART
Photonics and Heinrich Hertz Institute. Access
is coordinated by the JePPIX platform:
http://www.jeppix.eu/.

tive sensors are more expensive than the less sensitive
ones. These cost levels can differ by as much as
a factor of ten higher cost for a factor of ten increase
in sensitivity, as shown below. At the same time,
sensitive sensors tend to have larger footprints, with
the parts-per-billion (ppb) sensitivity levels being rack-mountable, while parts-per-million (ppm) level sensors
can be handheld or smaller. Other aspects to consider are speciﬁcity, i.e., how well can a single gas be
detected in an environment with other gases, and
the possibility for detecting multi-species detection.
Government regulation and monitoring of environment and greenhouse gases, industrial safety standards, and urban area health hazard prevention are
clear opportunities for the development and implementation of low-cost and ubiquitous gas sensors.
New technologies, like the internet of things (IoT)
are considered key enablers for such large-scale implementation of sensors and sensor networks.
This application note discusses the potential use of
Figure 1 Schematic overview of price vs. sensitivity performance
for ammonia sensors

photonic integration technology for such low-cost,
small-footprint and potentially sensitive gas sensors.
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The opportunity for photonic integration
A frequently used technique for photonics-based gas
sensing is tunable laser diode absorption spectroscopy (TDLAS), as shown below. With mature laser
diode and detector technology, originally developed
for ﬁber communications, sub-ppb sensitivities
can be achieved1. Such telecom lasers work in the
1500 nm to 1600 nm wavelength regime, where
gases, such as NH3, N2O, CO2, CO, H2S, C2H2 and
CH4 have absorption lines.
Photonic integration (see inset) can combine all elements of a TDLAS gas sensor on a single photonic
integrated circuit (PIC). Indium phosphide based
PICs can have integrated tunable lasers, operating in
the 1500–1600 nm regime2. Photodetectors, as well
as connecting waveguides, can also be integrated
on the PIC. These PICs are typically ﬁber-coupled,
and can interface with recently developed hollowcore ﬁbers3 and ﬁber-coupled gas cells4 for a complete sensor. This would make a robust gas sensor.

PIC based gas sensors in terms of volume manufacturing, footprint and low cost. The ease of integration
with electronics also offers the possibility for wireless
communications and, hence, their use in the IoT.
The lack of absorption strength can be partially
offset by the superior detectors available in PIC technology, with near-unity quantum efﬁciency and very
low noise. Moreover, techniques well known in telecommunication, such as homodyne and heterodyne
detection, can be considered and easily implemented on a PIC, for additional sensitivity.
Packaging of the PIC with electronics and with ﬁber
coupling, at low cost and large volume, is still a challenge. However, commercial solutions, e.g., as offered by Technobis IPPS and Linkra are becoming
available. In any case, the ﬁber-coupled PIC solution,
especially using hollow-core ﬁber, avoids issues with
mechanical stability and pointing stability.

Discuss your application with us
If you are interested to know more about the use of
PIC technology for gas sensors, please contact Martijn Heck, coordinator of the PICs4All Application
Support Center (ASC) at Aarhus University, Denmark.
We are currently running a project for gas sensors,
Ecometa, funded by Innovation Fund Denmark, with
a focus on sensitivity analysis and prototype fabrication. We are set up to help you do a feasibility study
for the use of PICs for gas sensing applications.

Figure 2 Schematic of the TDLAS technique. A tunable laser diode
(TLD) is coupled to a gas cell (or hollow-core ﬁber, or free-space
propagation), where speciﬁc wavelengths are absorbed. The
transmitted light is detected by a photodiode (PD). A reference PD,
collecting the laser light directly, is used to create a balanced PD

Contact information:
Martijn Heck, Associate Professor
Aarhus University, Department of Engineering

In the ﬁeld of ﬁber sensors, the use of PICs has already been commercialized for increased sensitivity
and lower weight and footprint5. The optical transcei-

1

ver market shows that PICs can be integrated with dri-

2

ver and signal processing electronics in form factors
with volumes below 20 cm3 and at cost levels of a few
€100. This shows the opportunity and potential for

http://lasersci.blogs.rice.edu/ﬁles/2014/05/overtone_AP1.pdf
https://doi.org/10.1109/JPHOT.2015.2493722
3 http://www.nktphotonics.com/lasers-ﬁbers/product/hollowcore-photonic-crystal-ﬁbers/
4 http://www.wavelengthreferences.com/products/single-modeﬂowcells/
5 http://www.technobis.com/products/extreme-ﬁber-sensing/
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Events

SPIE Photonics Europe 2018 conference in Strasbourg
22–26 April 2018

We cordially invite you to visit us at SPIE Photonics Europe 2018 at European Village, which showcases initiative projects and related prototypes in a special section of the exhibition.
The exhibition takes place on 24th and 25th April. The PICs4All consortium and initiative will be presented at
the booth 3EN.

We cordially invite you also to Photonics Innovation Village at SPIE Photonics Europe 2018 conference in Strasbourg (22–26 April 2018), which showcases research and innovative products from universities, nonproﬁts, and
research centers. The PICs4ALL consortium will be represented at this event
by Institute of Microelectronics and Optoelectronics (IMiO) of Warsaw University of Technology. IMiO will
demonstrate an optoelectronic system for monitoring physiological parameters of a patient undergoing an
MRI scan, developed in collaboration with Military Institute of Aviation Medicine and TMS Diagnostyka
Sp. z o.o. in the framework of the OPTO-SPARE project, co-funded by the Polish National Centre for Research
and Development.
The monitoring system comprises a set of ﬁber Bragg gratings, embedded in an MRI bed overlay, connected
to an FBG interrogator unit. Information about the patient’s condition is extracted by analyzing ﬂuctuations of
the Bragg wavelength of the gratings. The ﬁber-optic sensing network is complemented with a video subsystem,
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which monitors physiological parameters by analyzing images captured by multiband cameras. The initial
tests have showed the possibility of measuring the heart rate and the respiratory rate of the patient without
inﬂuencing the results of the MRI scan. In the ﬁnal design of the FBG monitoring system, the light source and
the interrogator are assumed to be replaced by a dedicated application speciﬁc photonic integrated circuit
(ASPIC), however for the ﬁrst tests commercially available devices have been used.
The exhibition takes place on 24th and 25th April. The OPTO-SPARE project demonstrator will be presented
at the booth IV9.

Let’s meet in Strasbourg!

20th European Conference
on Integrated Optics – Valencia 2018

The 2018 European Conference on Integrated Optics (ECIO 2018, www.ecio-2018.org) will celebrate its
20th anniversary in Valencia from the 30th May to the 1st June 2018. The conference focuses on leading edge
research on integrated optics, optoelectronics and nano-photonics and gathers experts from academia and
industry to show their latest technical results, and showcase their products and services. The application
scope is broad and it ranges from tele/datacom communications, optical interconnects, and (bio) optical sensing applications to more disruptive areas as quantum computing and mid-IR photonics.
In the 2017 edition, which took place in Eindhoven,
the conference featured more than two hundred
attendees.
Conference topics cover waveguide technology and
platforms, devices and materials, integrated circuits
and applications of photonics integrated circuits
(PICs). The most recent advances in photonic integration technologies, such as silicon photonics and
III-V optoelectronics, is one of the main features of
the conference. Assembly, packaging and hybrid integration techniques are also present. In addition,
the conference aims to discuss novel concepts on
materials with unique properties such as graphene,
2D materials or phase change materials.
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The conference has two technical tracks running in parallel and a poster session. Furthermore, several singular
events will be organized. The special session “Women in Integrated Optics” chaired by Prof. Laura Lechuga
(ICN2, Spain) and Prof. Sonia García Blanco (Univ. Twente, The Netherlands), aims at bringing together the most
relevant scientist and professional women in the ﬁeld. A workshop on “Integrated Photonic Technologies and
Applications from Visible to Mid-Infrared” will be also organized by the European Photonics Industry Consortium
(EPIC), and chaired by Dr. José Pozo (EPIC).
The industrial exhibitors will showcase their latest products and services, and will be sponsoring young
researchers at an early stage of their careers, through best paper and poster awards.

A selected list of invited worldwide speakers from academia and industry
have conﬁrmed their presence:

 Will Green (IBM), “Silicon photonics trace gas sensors for methane detection”

 Gloria Hoeﬂer (Inﬁnera), “Large scale InP photonic integrated circuits (PICs”

 Jie Sun (Intel Corporation), “Silicon photonics phased arrays”

 Charles Baudot (STMicroelectronics), “High-speed Si transceiver for datacom applications”
 Alan Scott (Honeywell), “A Compressive Sensing Integrated Fourier Raman Spectrometer”

 Milan Mashanovitch (Freedom Photonics), “Novel high-performance lasers in InP”

 Mark Wade (Ayar Labs), “Zero-change photonic integration for co-integration with CMOS electronics”
 Michal Lipson (Columbia Univ.), “Next generation Silicon Photonics”

 Delphine Marris-Morini (Univ. Paris-Sud), “Chip-scale integrated photonics for the mid-infrared”

 Caterina Ciminelli (Polit. Bari), “Silicon photonics biosensors”

 Tobias Kippenberg (EPFL), “Optical frequency combs: technologies for generation and applications”

 Wim Bogaerts (Univ. Gent), “Programmable photonic integrated circuits”

 Jens Schmid (National Research Council, Canada), “Silicon photonics and subwavelength photonic
structures/metamaterials”

 Yasuhiko Arakawa (Univ. of Tokyo), “Quantum nanostructures and photonic devices”

 Joyce Poon (Univ. Toronto), “Silicon photonics integration, VO2 photonics and neurophotonics”
 Brian Corbett (Tyndall Institute), “Micro-transfer printing for advanced scalable hybrid photonic
integration”

 Weidong Zhou (Univ. Texas Arlington), “Printed active hybrid photonic crystal devices for 3D integrated
photonics”

 Marc Sorel (Glasgow University), “Integrated orbital angular momentum devices”

 Daoxin Dai (Zhejiang University), “Mode division multiplexing”

 Pierre Berini (Univ. Ottawa), “Plasmonics for Integrated Optics”

 Carsten Schuck (Univ. Munster), “Integrated quantum photonics”

 Tomohiro Amemiya (Tokyo Institute of Technology), “Semiconductor membrane lasers”

 Tin Komljenovic (UCSB), “Heterogeneous large-scale photonic integration for communications
and beyond”

 Gonzalo Wangüemert (Univ. Málaga), “Mid-infrared suspended waveguide platform & building blocks”
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 David Domenech (VLC), “PIX4life developments: the path towards a visible light photonic foundry”

 Jaime García (Nanophotonics Tehcnology Center), “High sensitivity photonic conﬁgurations for
biochemical detection”

 Carlos Abellan (Quside), “Photonic integration of quantum random number generators”

 Balpreet S. Ahluwalia (University of Norway), “Optical Functions and Lab-on-a-Chip for Microparticles
and Biomedicine”

 Guillermo Carpintero (Universidad Carlos III), “The future of THz integrated photonics”

The conference venue will be at the Universitat Politècnica de València campus, located at ten minutes
walking distance from the coast line, with magniﬁcent beaches, restaurants and nightlife clubs. Valencia is the third-largest city in Spain and is located on
the east Mediterranean coast, which offers a combination of avant-garde style, culture and Mediterranean spirit, bound to captivate any visitor. There are
thousands of things to discover, but we would like to
suggest reasons why you just have to come and see
it for yourself: 300 days of sunshine, Mediterranean
cuisine, beaches, lifestyle, festivals and traditions,
green spaces, 2000 years of history, cutting-edge
architecture, unique nooks and crannies …
The city has a wonderful weather and an excellent
gastronomy famous by its Valencian paella (rice
with vegetables and meat) and horchata (popular
soft drink made of water, sugar and tiger nut).
Attendants will have the opportunity to taste this
and more typical Spanish food during the conference
luncheons and social events.
See you in Valencia.
Pascual Muñoz and Pablo Sanchis
Co-chairs of ECIO 2018
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About PICs4All

CSA, i.e. enabling the access to advanced design,
fabrication and characterisation facilities, and stimulating the innovation potential of users, esp. SMEs,
by supplying hands-on support in developing their

PICs4All (Photonic Integrated Circuits Accessible to

business cases. All this is achieved by connecting

Everyone) is a Coordination and Support Action from

existing PIC-development infrastructure throughout

the EU H2020 ICT-27-2015 programme. The prime

Europe and by lowering the risk at the investment

objective of PICs4All is to increase the impact of pho-

stage in PIC development by enabling access to

tonics and enable an access to the advanced photo-

low-cost prototyping.

nic integrated circuit (PIC) technologies for academia,
research institutes, SMEs and larger companies. This
will be achieved by establishing a European network

Fact and Figures:

of Application Support Centres (ASCs) in the ﬁeld of

Project reference:

EU H2020-ICT-27-2015 CSA
no 687777

PIC technology. The main task of the ASCs is to lower
the barrier to researchers and SMEs for applying advanced PICs, and thus to increase the awareness of
the existence of the worldwide unique facility provided by JePPIX (InP and TriPleX PIC design, manufacturing, testing and packaging).
The main PICs4All objectives:
 scouting, acquiring and supporting new PIC users;
 promoting the use of the European photonic integration platforms;
 strengthening Europe’s industrial lead in the business
of integrated photonics;
 bringing together academia to explore photonics
and promote its critical importance.
The PICs4All consortium:
 actively explores the market, searching for new
application ﬁelds for ASPICs;
 offers guided access to Multi-Project Wafer runs
for ASPIC fabrication;
 provides support in ASPIC design and prototype
testing;
 connects users to professional design houses and
packaging vendors;
 organizes ASPIC design courses and workshops.

Project acronym: PICs4All (Photonic Integrated Circuits
Accessible to Everyone)
Timeline:

1 January 2016–31 December 2018

Budget:

1 051 895,- EUR

Website:

http://pics4all.jeppix.eu

E-mail:

pics4all@jeppix.eu

Coordinator:

Aura Higuera Rodriguez (TU/e)
ahiguera@tue.nl

Partners:
The PICs4All consortium consists of nine academic research
institutes with a good regional balance throughout Europe, enabling Application Support Centres in Germany,
United Kingdom, France, Denmark, Spain, Poland, Italy,
Greece, the Netherlands. It also includes the EPIC association located in France and Berenschot in the Netherlands.

Members of the consortium:
Eindhoven University of Technology
University of Cambridge
Universitat Politècnica de València
Politecnico di Milano
Warsaw University of Technology
Technische Universität Berlin
Aarhus University

PICs4All ASCs will actively support users in taking

Telecom ParisTech

full advantage of the PIC-technology and its deploy-

National Technical University of Athens

ment in existing and new applications. For this rea-

European Photonics Industry Consortium

son, it combines two targets of an EC supported

Berenschot

editors: Ryszard Piramidowicz, Stanisław Stopiński
dtp: Hanna Sater
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