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1.1. Purpose and scope 
This edition of the summer school is tailor-made for participants to learn all the way from basics of 

silicon photonics science and technology to its applications in an ever-growing set of areas. Industrial 

and academic experts from across the globe will be delivering tutorials on hot-topics and emerging 

developments in this dynamically changing field. The school provides the audience with an excellent 

opportunity to engage and interact with the top-notch experts in this field. 

1.2. Venue for the summer school 
The summer school will take place at the Scuola Superiore Sant’Anna Central Building Downtown, 

Piazza Martiri della Libertà 33 – Pisa. 

 

 

 



 

All the sessions of the school will take place in the “Aula Magna” located on the first floor of the 

building. The sessions will usually run from 09:30 to 18:00 with lunch and coffee breaks in between. 

The lunch will be served between 13:00 and 14:00. There will be coffee breaks in the morning and in 

the afternoon.  

 

  



1.3. Reaching Pisa and the venue 
 

1.4. Using public transport 
 

 

By Air: 
Pisa Galileo Galilei Airport is the main airport of Tuscany and is served by several airlines operating 
hundreds of weekly flights to national and international destination. Flying to Pisa is really cheap and 
easy: the most recognized low-cost airlines serve Pisa. The airport is close to the city center – it takes 
only a few minutes to reach the center by bus, train or taxi. The airport is also within easy walking 
distance of the center, which takes around 20 min. The airport also has a Pisa central railway station 
which is just 2 kilometers away. 

You can purchase bus tickets from the information desk, convenience stores and books stores in the 
arrivals hall. The bus (The Red Line or LAM Rosso towards Jacobo) has a regular service every 10-15 
min and it takes about 15 min to get to the city. The bus runs to Piazza dei Miracoli and the central 
station. 

The bus terminal is directly in front of the airport, on the right side when coming out of the terminal 
building. If you are boarding the bus from the Train station, cross the road in front of the station and 
walk a few feet to the right. 

If you prefer a more convenient method of travel, a taxi to the city center will cost around €6-8. 

By Train: 
Pisa is well-connected by a strong rail network to all the major cities in Italy and Europe. The city’s 
main station is called Pisa Centrale. While Florence has regular trains to Pisa and the journey takes 
just an hour, Rome to Genova is another frequent train route which stops at the city’s main station. 
Advance bookings are cheaper. 



Distances by train. 
Florence: 1h 
Lucca: 15min 
Viareggio: 10 min 
Livorno: 15min 
Siena: 1,30 h 
 
Other destinations that can be easily reached by train: 
Milan: 3h 
Rome: 3h 
Bologna: 1,30h 
Venice: 3,10h 

By International Bus: 
If you’re planning to travel by bus or coach, you can contact FLIXBUS (https://global.flixbus.com/), 
which runs coach services to many destinations in Europe. Pisa is one of them. The bus stops for FlIX 
bus is at Pietrasantina car park (56123 Pisa, Province of Pisa, Italy). 

 

1.5. Pisa and surroundings  

 

1.6. Pisa 

Once located on marshy grounds at the estuary of the Arno River, the ancient maritime power, 
the Republic of Pisa, has left us a rich artistic and historical heritage.  

https://global.flixbus.com/


Beyond the Miracle Square which attracts millions of tourists, the city unveils numerous 
historical, cultural, artistic and architectonic itineraries just waiting to be discovered. 

Starting from Miracles Square, one can admire an extraordinary concentration of 
Romanesque splendor. As it leads to four major landmarks: the Duomo, the Tower, the 
Baptistry and the Cemetery. From there, Santa Maria road will lead you to the philosophical, 
literary, mathematical, and cultural focal point of the city and its Universities. 

A hop from Miracle Square, you’ll find the Cavalieri Square with its historical Scuola Normale 
and a step futher the prestigious “Scuola Superiore Sant’Anna”. Walking down Borgo Stretto 
(the ancient city center), you to come to the suggestive riverfront Lungarni, rich in historical 
palaces some of which host permanent museums and temporary exhibitions. 

Pisa is also a centre of excellence in the field of researchand academic training, thanks to the 
active and authoritative presence of its University (founded in 1343), the Scuola Normale 
Superiore, the Scuola Superiore Sant’Anna and the National Research Council (CNR). 

 

Immediately outside the heart of the city, the coastline offers another charming area 
immersed in a naturalistic setting of pristine vegetation: where you can enjoy sandy beaches, 
the reefs, the sea, the port, the pine woods, horses, boats, canoes, as well as indulge in surfing 
and fishing and much more. 

The seaside of Pisa, strong from a nautical tradition, with the village of Marina di Pisa, Tirrenia 
and Calambrone, is today a developing tourist area.  
Visitors are attracted from equipped beaches and from the new tourist harbour, perfectly set 
among the Arno's outlet, the sea and the city centre of Marina. (website: www.turismo.pisa.it) 

A millenarian tradition combines food and wine to the historical scenarios and exceptional 
landscapes, creating an unforgettable setting. The city and all of its territory creates a “fabric” 
full of wines, foods, prime materials, delicacies, niche products to enjoy in an exceptional 
locations. To mention just a few of these particular products, the truffles of San Miniato, the 
range of products from the San Rossore Park, the unique cattle of Pisa (the breed known as 
“Mucco pisano”) and the delicious pine nuts. 

Tourist information and itineraries 



 www.turismo.pisa.it/en/ 
 www.pisaunicaterra.it 
 www.pisamazingcity.it 
 www.parcosanrossore.org/Eiti.php 

 

  

http://www.turismo.pisa.it/en/
http://www.pisaunicaterra.it/
http://www.pisamazingcity.it/
http://www.parcosanrossore.org/Eiti.php


1.7. Accommodation 
 

The school participants have to arrange their own accommodation but the below list of hotels provides 

special rates for the school participants through an agreement with Sant’Anna School of Advanced 

Studies. 

The participants should mention the Sant’Anna ePIXfab silicon photonics summer school in their 

request for reservation. 

If you have any difficulties finding suitable accommodation please send an email at info@ePIXfab.eu. 

HOTEL NOVECENTO 

80 Euro breakfast included if booking at info@hotelnovecento.pisa.it 

 

HOTEL LEONARDO 

Single room € 70,00 

Double room € 90,00 

Triple room € 115,00 

 

Hotel Pisa Tower 

104.49 Double 

€ 134.49 Triple 

€ 144.49 Quadruple 

 

HOTEL DI STEFANO 

SINGLE STANDARD € 87.00 

DOUBLE STANDARD € 110.00 

SINGLE DELUXE € 110.00 

DOUBLE DELUXE € 130.00 

 

HOTEL VILLA PRIMAVERA 

Single room 50€ 

Double room 75€ 

Triple room 85€ 

Quadruple room 110€ 

mailto:info@hotelnovecento.pisa.it


 

B&B YOU AND ME 

Single room € 39,00 

Double room € 49,00 

 

HOTEL VERDI 

Single room                         €  40,00 

Double room                         €  70,00 

Triple room                            € 100,00 

Quadruple room                    € 135,00 

 

LAURI LOFT AFFITTACAMERE 

€  70,00 per room 

 

GRAND HOTEL DUOMO 

Single room                         €  110,00 

Double room                         €  140,00 

 

PENSIONE RINASCENTE 

a double room with bathroom in the room at €70 for room/night 

a twin room with bathroom in the room at €70 for room/night 

a double room with shared bathroom at €55 for room/night 

a twin room with shared bathroom at €55 for room/night 

a single room with shared bathroom at €45 for room/night 

a triple room (double plus one single) with bathroom in the room at €80 for room/night 

a quadruple room (4 single beds) with shared bathroom at €85 for room/night 

a quadruple room (double plus 2 single beds) with bathroom in the room at €100 for room/night 

a quintuple room (double plus 3 single beds) with bathroom in the room at €110 for room/night 

 

You can search for more options at: 

 



    www.booking.com 

    https://www.trivago.it/pisa-45888/hotel 

    https://www.airbnb.com/ 

1.8. Wireless Access 
 

A personal wireless account and password will be provided to each participant at the moment of the 

registration. 

EDUROAM connection is also available. 

http://www.booking.com/
https://www.trivago.it/pisa-45888/hotel
https://www.airbnb.com/


1.9. Program at a glance 

 

 



1.10. Detailed Program 
 

Monday 1st July 2019 

Lectures 

REGISTRATION from 08:00-09:00 

Lecture: Introduction to the school + Evolution of silicon photonics 

Lecturer: Prof. Marco Romagnoli (CNIT), Italy Time: 09:00-09:30 

Abstract: In this introduction I will touch upon the evolution of the field of silicon photonics in the 
past 20 years and the basic reasons why the technology is rapidly moving from research to volume 
manufacturing. I will also introduce the supply chain of the field and the main applications and 
markets. Finally I will talk about some of the future challenges and prospects.  

Lecture: Silicon Photonics Passive Building Blocks 

Lecturer: Prof. Andrea Melloni, Politecnico di Milano (Italy) Time: 09:30-10:30 

Abstract: The analysis and design of advanced and complex photonic integrated circuits is an art 
that have to consider subtle aspects, technological details, tricks and skills that expert in the field 
accumulate in years of activity. The lecture assumes a certain level of confidentiality with integrated 
optic theory and provides a panorama of the potentials and limits of the silicon photonic platform 
to implement passive functionalities. Aspects apparently trivial or negligible that can have a large 
impact on the overall performance of the entire circuit will be considered with detail. 
The topics include aspects related to the index contrast and effective and group index with a 
comparison between technologies, backscatter, crosstalk and attenuation. Rings resonators will be 
treated in detail, starting from an historical survey and going through theory and applications. The 
state of the art of passive devices will be shown and the hoary problem of the coupling with silicon 
waveguide discussed. The effect of tolerances will be introduced and simple consideration on robust 
design, statistical analysis and yield estimation mentioned. 
Several arguments have the scope to trigger further interests and are propaedeutic to the other 
lectures. 

COFFEE (10:30-11:00) 

Lecture: Silicon Photonics: Modulators 

Lecturer: Dr. Laurent Vivien C2N, CNRS, Univ. Paris-Sud, Univ. Paris 
Saclay (France) 

Time: 11:00-12:00 

Abstract: Silicon photonics has been the subject of intense research activities as a compelling 
technology paving the way for next generation of energy-efficient high-speed computing, 
information processing and communications systems. The vision is to provide a mature integration 
platform supported by the CMOS manufacturing infrastructure to cost-effectively produce 
integrated optoelectronic circuits for a wide range of applications, including telecommunications, 
optical interconnects, spectroscopy, Quantum photonics, biological and chemical sensing… 
This lecture will be focus on optical modulation in silicon photonics platform. Basic optical 
properties, state of the art, device integration, … will be introduced during the lecture as follows: 

 Light modulation in silicon platform 

 Physical effects and figures of merit 

 Experimental results 

 Trends in modulation 

Lecture: Silicon Photonics: Detectors 

Lecturer: Dr. Laurent Vivien C2N, CNRS, Univ. Paris-Sud, Univ. Paris 
Saclay (France) 

Time: 12:00-13:00 

Abstract: This lecture will be focus on the development of waveguide photodetectors in silicon 
photonics platform. Basic optical properties, state of the art, device integration, … will be introduced 
during the lecture as follows: 



 Light detection 

 Material choice 

 Properties 

 Experimental results 

 Conclusion and trends 

LUNCH BREAK (13:00-14:00) 

Lecture: Lasers in Silicon Photonics (Wafer Bonding)  

Lecturer: Dr. Bertrand Szelag, CEA LETI (France) Time: 14:00-15:00 

Abstract: In this lecture, I will introduce the main achievements in the field of integrated hybrid 
laser on silicon through molecular bonding. The basics of the different bonding techniques will be 
presented with a focus on their advantages and drawbacks. Hybrid laser integration on silicon 
photonic platform will be extensively discussed with a focus on large scale integration capable 
fabrication. 

Lecture: Lasers in Silicon Photonics (Transfer Printing) 

Lecturer: Professor Gunther Roelkens, Ghent University-imec 
(Belgium) 

Time: 15:00-16:00 

Abstract: In this lecture I will introduce the micro-transfer-printing technique as an enabling 
heterogeneous integration technology for silicon photonics. After discussing the basics of the 
technique and the advantages/disadvantages compared to other integration approaches such as 
flip-chip integration and wafer bonding, I will discuss several demonstrations of the technique, 
focused on III-V-on-silicon photonic devices. 

COFFEE BREAK (16:00-16:30) 

Lecture: Lasers in Silicon Photonics (Direct Epitaxy) 

Lecturer: Dr. Chen Siming, University College London (UK) Time: 16:30-17:30 

Abstract: The available of silicon-based laser is the key technology for the whole silicon photonics 
industry. But the indirect bandgap of silicon is a severe limitation, and, despite recent advances, 
Group IV-based light emitters will not, in the foreseeable future, outperform their III-V counterparts. 
Much effort has been directed toward hybrid integration of III-V lasers with silicon photonics 
platforms. Although impressive results have been achieved, on a longer term, the direct epitaxial 
growth of III–V semiconductor lasers on silicon remains the ‘holy grail’ for full-scale deployment of 
silicon photonics with reduced cost and added flexibility. Semiconductor lasers with active regions 
made from quantum dots (QDs) have shown superior device performance over conventional 
quantum well (QW) counterparts and offer new functionalities. Furthermore, there are other 
advantages of QDs for monolithic III–V-on-Si integration over QWs, such as QD devices being less 
sensitive to defects. It is, therefore, not surprising that the past decade has seen rapid progress in 
research on direct growth of III–V QD lasers on Si, with a view to leveraging the benefits of QD gain 
region technology while benefitting from the economics of scale enabled by direct growth. 
In this lecture, we summarise recent achievements for III–V QD lasers epitaxially grown on Si 
substrates and describes how QD technology has opened up new avenues in monolithic III–V-on-Si 
integration technology, enabling efficient and reliable Si-based lasers for Si photonics. 

Presentation: ePIXfab and European Open-Access Silicon Photonics  

Presenter: Dr. Abdul Rahim (ePIXfab-Ghent University) Time: 17:30-18:00 
 

Social Activity: 

A guided Tour of Piazza dei Miracoli will include entrance to the Duomo and to the Monumental 

Cemetery. 



Tuesday 2nd June 2019 

Lectures 

Lecture: Nonlinear optics: moving from fiber to integrated approaches 

Lecturer: Professor Camille Sophie Brès, EPFL (Switzerland) Time: 09:30-10:30 

Abstract: Nonlinear wavelength conversion in waveguides enables large bandwidth all-optical 
signal processing at the femtosecond time scale, optical amplification and lasing, and also distant 
light generation and emission of non-classical state of light. Following fiber-optic platforms, 
integrated photonics has recently enabled many such studies, owing to the high optical 
confinement and the large nonlinear index of many integrable materials. It appears today as a 
possible solution to decrease required pump powers for the design of more practical devices. The 
potential integration of optical and electrical functionalities on the chip level leveraging CMOS 
fabrication technology has also been an undeniable driving force. 
In this talk, we will cover some fundamentals of nonlinear optics in fibers and integrated 

waveguides (the Kerr effect and nonlinear scattering effects) and consider important parameters 

that favor or hinder such interactions. We will also look at studies and demonstrations performed 

in both fiber and CMOS platforms to see how performances compare and have evolved, and 

where nonlinear integrated optics can take us. 

COFFEE (10:30-11:00) 

Lecture: Photonics Wirebonds 

Lecturer: Prof. Christian Koos, KIT (Germany) Time: 11:00-12:00 

 Abstract: TBA 

Lecture: Integrated Brillouin photonics 

Lecturer: Professor Ben Eggleton, University of Sydney (Australia) Time: 12:00-13:00 

Abstract: A recent renaissance in Brillouin scattering research has been driven by the increasing 

maturity of photonic integration platforms and nanophotonics. The result is a new breed of chip-

based devices that exploit acousto-optic interactions such as lasers, amplifiers, filters, delay lines 

and isolators. I will overview Brillouin scattering in integrated waveguides and resonators, covering 

key concepts such as the stimulation of the Brillouin process, in which the optical field itself 

induces acoustic vibrations, the importance of acoustic confinement, methods for calculating and 

measuring Brillouin gain, and a diversity of materials platforms and geometries. I will review 

emerging applications in microwave photonics, signal processing and sensing, and conclude with a 

perspective for future directions. 

LUNCH BREAK (13:00-14:00) 

Lecture: Plasmonics Communications 

Lecturer: Professor Juerg Leuthold, ETH (Switzerland) Time: 14:00-15:00 

Abstract: Plasmonics is increasingly attracting the attention of the communications community as 
it promises ultra-compact size, fast speed and lowest power consumption. And indeed, devices 
with 500 GHz bandwidth on the micrometerscale with fJ/bit operation have already been 
demonstrated. Yet, plasmonics also offers challenges such as high losses and critical fabrication 
tolerances. 
In this lecture we will start with an introduction into the plasmonic fundamentals. In a second step 

we will give an overview on plasmonic concepts and devices. The lecture will end with a visionary 

outlook on what plasmonics might enable in the future. 

Lecture: Transceivers System architecture and modulation formats 

Lecturer: Professor Jeremy Witzens, RWTH Aachen (Germany) Time: 15:00-16:00 

Abstract: In this first lecture I will cover general aspects of electro-optic transceiver system 
architectures and of modulation formats. After covering general aspects related to signal integrity, 
compensation techniques such as pre-emphasis and equalization, and aspects related to forward 



error-correction and latency in the context of simple on-off keying, I will cover more complex 
modulation schemes including pulse amplitude modulation, direct detection discrete multitone, 
and coherent encoding formats. This will be followed by a discussion of analog and digital receiver 
architectures and their applicability to different application spaces. 
 

COFFEE BREAK (16:00-16:30) 

Lecture: Transceiver in silicon PICs 

Lecturer: Professor Jeremy Witzens, RWTH Aachen (Germany) Time: 16:30-17:30 

Abstract: In this second lecture on electro-optic transceivers I will cover specifically their 

implementation in silicon photonics PICs and compare it to the state of the art of other transceiver 

technologies. After covering aspects related to the chip-scale, the lecture will also cover packaging 

related aspects such as thermal management in compact form factors. 

Presentation: European Photonics Industry Consortium  

Presenter: Dr. Jose Pozo Time: 17:30-18:00 

 

The participants have an evening at their own.  

 



Wednesday 3rd July 2019 

Lectures 

Lecture: Integrated linear & nonlinear photonics for ultra-high capacity communications  

Lecturer: Professor Leif Katsuo Oxenløwe, Denmark Technical 

University (Denmark) 

Time: 09:30-10:30 

Abstract: Photonic integration has obvious benefits on e.g. energy consumption of transceivers, 

and allows for advanced multiplexing, novel quantum key distribution schemes and high-

dimensional quantum information processing. In addition, exploiting the nonlinear response of 

optical chips, enables broadband WDM sources, terabit per second optical signal processing 

speeds allowing for ultra-broadband processing of hundreds of data channels simultaneously on a 

single chip. This presentation will describe recent advances using integrated photonics for ultra-

high capacity optical communication systems. 

COFFEE (10:30-11:00) 

Lecture: Silicon Photonics for Sensor Applications 

Lecturer: Prof. Roel Baets, Ghent University – imec (Belgium) Time: 11:00-12:00 

Abstract: While telecom and datacom applications have been the main driving force behind the 
development of silicon photonics in the past decade, many examples are emerging at the research 
level in which the same technology base is used for sensing applications. These applications span a 
vast and diverse range of sensing modalities. The lecture will start with an overview of these 
modalities with emphasis on the requirements from the sensing point of view. This includes the 
choice of an appropriate wavelength range, which is not necessarily compatible with the 
transparancy window of SOI-waveguides. Therefore a lot of effort is spent on the development of 
PIC-platforms that can enable both shorter and longer wavelenth ranges. As long as these 
platforms make use of the same silicon technology base one can see them as variations of a theme 
in the general field of silicon photonics. Because sensing applications are typically of an analog 
nature the requirements of a platform (in terms of losses, spurious reflections, temperature 
sensitivity etc) will typically be different from those in digital applications. 
The lecture will finish with a more detailed description of specific sensor cases, such as Laser 

Doppler Vibrometry and Raman spectroscopy on a chip. Refractive index biosensing, LIDAR and 

mid-IR spectroscopy are discussed in other lectures. 

Lecture: Thick SOI platforms  

Lecturer: Dr. Matteo Cherchi, VTT (Finland) Time: 12:00-13:00 

Abstract: Even though it may seem a wreck from last century, micron-scale silicon photonics 

comes with unique properties, including an unusual combination of tight confinement and low 

propagation losses (≈ 0.1 dB/cm), high power handling, tolerance to fabrication imperfections, 

low-polarization dependence (including zero-birefringence waveguides), broadband low-loss 

coupling to optical fibres, and waveguides that are single-mode and low-loss across the whole 

transparency range of silicon (1.2 ÷ 7 µm). For example, they enable long, compact and low-loss 

delay lines, mid-infrared sensors, integrated all-silicon Faraday rotators, compact low-loss thermo-

optic switches with low power consumption, and ultra-broadband directional couplers. On the 

other hand, relatively large waveguide cross-sections typically limit the maximum achievable 

speed of devices like modulators and detectors. I will present the historic development of the 

micron-scale platform from the very early days of silicon photonics till our recent developments 

and plans to extend its range of applications. 

LUNCH BREAK (13:00-14:00) 

Lecture: Transceiver Electronic ICs  



Lecturer: Professor Johan Bauwelinck, Ghent University – imec 

(Belgium) 

Time: 14:00-15:00 

Abstract: High-speed electronic integrated circuits are essential to the development of new fiber-

optic communication systems. The exponentially increasing data consumption is expanding the 

application domain of optical communication and driving the development of faster and more 

efficient transceivers. Fiber-optic communication networks operate on very different scales from 

very short interconnects in datacenters to very long links between cities, countries or continents. 

While each application operates on a very different scale with very different requirements 

(capacity, signal format, cost, power…), they share one thing, their need for application-specific 

high-speed electronic transceiver circuits such as driver amplifiers, transimpedance amplifiers, 

equalizers and clock-and-data recovery circuits. As a consequence of the increasing speeds, close 

integration and co-design of photonic and electronic devices have become a necessity to realize 

high-performance sub-systems, while such co-design also enables the design of new electro-optic 

architectures to create and process optical signals more efficiently. This presentation will 

introduce the basic concepts and illustrate a number of recent and ongoing developments in 

IDLab, an imec research group. 

Lecture: Graphene integrated photonics  

Lecturer: Professor Marco Romagnoli, CNIT (Italy) Time: 15:00-16:00 

Abstract: In present optical communications systems, integrated photonics is an established 

technology that combines high performances, miniaturization, low cost and in some case large 

volume manufacturing. Si Photonics and III-V compound semiconductor are the two platforms 

used for high performance transceivers. Those two platforms operate in O and C bands with III-Vs 

providing in a single platform modulator, detector and light source whereas in Si Photonics the 

light source is external or hybrid but its the integration is not established yet. Nevertheless both 

SiGe and p-n junction based modulators and Ge p-i-n photodetectors are already validated in 

products. Graphene is a novel technology that, similarly to III-V’s exhibits both electro-absorption 

and electro-refraction to be used for light modulation and absorption or additionally photothermal 

effect for photodetection. Graphene can be integrated on any type of waveguide and therefore is 

more suitable for the Si platform because of the low initial cost of the wafer. Contrary to 

modulators in Silicon Photonics graphene does not need implantations because the doping 

concentration is obtained with a bias voltage. Graphene-based photodetectors can remove the 

need of Ge epitaxy, replacing the Ge p-i-n photodetectors with a single or double layer of 

graphene. Graphene photodetectors are not spectrally limited, unlike Ge p-i-n photodetector, that 

operate below ∼1,600 nm. Graphene-based photodetectors can reach, in principle, speeds of 

several hundreds of GHz, as a consequence of the high carrier mobility of the material. From 

fabrication point of view graphene devices are made in post processing not necessarily on 

expensive SOI wafers which are necessary for Ge epitaxy and for p-n junctions. Graphene 

Photonics can be realized on SiN or silica waveguides that being wider than Si nanowires will use 

more relaxed litho nodes. All these factors contribute to simplification of the technology and cost 

reduction. A more extensive discussion on the perspective of Graphene Photonics can be found in 

Nat. Rev. Mat. 3, 10 (2018). 

COFFEE BREAK (16:00-16:30) 

Lecture: Mid-IR Silicon Photonics 

Lecturer: Dr. Milos Nedeljkovic, University of Southampton (UK) Time: 16:30-17:30 

Abstract: The mid-infrared (mid-IR) wavelength range is highly useful for sensing because many 
gases, chemicals, and biomolecules are identifiable because they strongly absorb light at specific 
MIR wavelengths. Silicon photonics is attracting interest for the creation of integrated mid-infrared 



systems for sensing and spectroscopy, but to achieve this new waveguide platforms, light sources, 
detectors, and passive components will be required. 
This lecture will provide an overview of emerging group-IV mid-IR material platforms, and discuss 

both recent progress in mid-IR silicon photonics devices and some of the remaining challenges. 

 

Social Activities: 

At 8:00 PM a Gala Dinner will be served on the roof top of Grand Hotel Duomo with a view on the 

leaning tower. 

 

 

 



Thursday 4th July 2019 

Lectures 

Lecture: Advanced Packaging for Silicon Photonics  

Lecturer: Professor Giovan Battista Preve, Scuola Superiore 

Sant’Anna (Italy) 

Time: 09:30-10:30 

Abstract: The only way to make silicon photonics technology completely exploitable at industrial 
level for volume production is to solve the manufacturing bottlenecks that nowadays limit the 
applicability of the technology, in particular related to the multiple optical interconnection and the 
III-V chip integration. 
This presentation will give a survey, based principally on the work made at Inphotec labs, on the 
problems and the challenges related to the packaging of silicon photonic devices and their impact 
on process automation. 
It will give some update to what we are currently doing and developing in our labs utilizing a 

custom state of the art pigtailing-automated bench, robotics, including their present limitations. 

COFFEE (10:30-11:00) 

Lecture: Heterogeneous Integration for nonlinear optics 

Lecturer: Professor Marc Sorel, University of Glasgow (Scotland) Time: 11:00-12:00 

Abstract: We will review recent progress on heterogeneous integration for non-linear optics 

applications, which will include dispersion engineered waveguides on AlGaAs-on-insulator, vertical 

integration of AlGaAs microdisks. 

Lecture: Control Systems for Silicon Photonics Chips  

Lecturer: Professor Francesco Morichetti, Politecnico di Milano 

(Italy) 

Time: 12:00-13:00 

Abstract: The complexity scaling of silicon photonics circuits is raising novel needs related to 
control. Reconfigurable and programmable architectures need fast, accurate and robust 
procedures for the tuning and stabilization of their working point, counteracting temperature 
drifts originated by environmental fluctuations and mutual thermal crosstalk from surrounding 
integrated devices. 
In this lecture, recent achievements on the automated tuning, control and stabilization of 
integrated photonics architectures are reviewed. Specific focus will be given to the development 
of on-chip light monitors embedded in key spots of the circuit, low-energy consumption amplitude 
and phase actuators, advanced techniques for the mitigation of thermal crosstalk, labelling 
strategies to identify coexisting optical signals inside the photonic circuit, and tuning and locking 
algorithms. 
Several examples of applications are presented that include the automatic reconfiguration and 

feedback controlled stabilization of switch fabrics based on Mach-Zehnder interferometers (MZIs); 

wavelength locking platforms enabling feedback-control of silicon microring resonators for the 

realization of wavelength-division-multiplexing transmitters and reconfigurable hitless filters; on-

chip manipulation of spatial modes by using self-configuring meshes of silicon photonics MZIs. 

LUNCH BREAK (13:00-14:00) 

Lecture: Photonics switching using silicon photonics 

Lecturer: Dr. Francesco Testa, Ericsson (Italy) Time: 14:00-15:00 

Abstract: Silicon photonics switch matrices are considered key devices for the implementation of 
future optical networking systems thanks to their special characteristics of large bandwidth, very 
high miniaturization, low loss and low cost.  New applications of silicon photonics switch matrices 
have been proposed to enhance the functionalities of traditional optical transport nodes and to 



introduce optical switching in 5G wireless systems.  Another important application proposed and 
investigated in many research groups is in intra-data center optical networking. The different 
switching network architectures will be presented and discussed together with the switch matrix 
implementations details. Recent advances in the realization of switch matrices prototypes will be 
reviewed. The design of the switch element types used in silicon photonics will be treated and the 
performances of the switch matrix will be discussed. Finally, perspectives and future research 
directions will be suggested. 

Lecture: LiDAR using Silicon Photonics  

Lecturer: Dr. Jerome Bourderionnet, Thales Research & 

Technology (France) 

Time: 15:00-16:00 

Abstract: TBA 

 

Lab Visit and Poster Session (16:00 – 20:00) 
The participants will be moved from Pisa Downtown to the Scuola Superiore Sant’Anna TECIP Institute 

location (10 minutes bus ride). A presentation of the Research Center and visits of the Labs and of the 

INPHOTEC Clean Room are planned. A poster session will be running during the visit time and food and 

drinks will be served. 

 



Friday 5th July 2019 
Lecture: Biosensors in Silicon Photonics  

Lecturer: Professor Laura Lechuga, ICN2 (Spain) Time: 09:30-10:30 

Abstract: Portable point-of care (POC) devices will be a milestone for the achievement of universal 
Healthcare and Environmental protection. Silicon photonics based-biosensors are the most 
suitable candidates to achieve this ambitious objective and have made significant progress in the 
last years. They consist of compact waveguides contained on chips that can be easily miniaturized 
and fabricated in arrays of identical sensors for multiplexed analysis. They present undisputed 
advantages such as robustness, reliability, high sensitivity and low power consumption. 
This lecture will provide an overview of the different types of Silicon Photonic biosensors operating 

in a label-free scheme under the evanescent wave mechanism, including most relevant 

configurations as interferometers, micro-ring resonators, photonic crystals, and subwavelength 

waveguides based on, among others. The working principle, design, fabrication and performance 

of each sensor type will be discussed. We will also describe the biofunctionalization techniques as 

well the integration in full-compact lab-on-chip photonic sensing platforms, including microfluidics 

and optical sub-systems for light in-coupling and read-out. The crucial aspect of the applicability of 

those biosensor devices for diagnostics in real environments will be shown to demonstrate their 

impact in Health and Society. 

COFFEE (10:30-11:00) 

Lecture: Quantum Applications of Silicon Photonics  

Lecturer: Professor Lorenzo Pavesi, University of Trento (Italy) Time: 11:00-12:00 

Abstract: This talk introduces the use of Silicon Photonics as a platform to quantum photonics. 

After a brief introduction to the quantum states of light, I will introduce the preferred methods to 

generate entangled photon states or heralded single photons in silicon photonics. Then few 

examples of quantum circuits will be discussed: a chip size quantum random number generator for 

secure quantum communication, an integrated source of heralded single photons for the sensing 

in the MIR and an on-chip photonic molecule. 

Lecture: Silicon Single Photon Detector 

Lecturer: Professor Angelo Gulinatti, Politecnico di Milano (Italy) Time: 12:00-13:00 

Abstract: Both academic and industrial players are looking at silicon photonics for the 
implementation of many quantum technologies (e.g. quantum key distribution, boson sampling, 
quantum gates, etc.). Indeed, the silicon photonics provides a unique combination of scalability 
and low losses that is needed to transform small-scale laboratory-experiments into disruptive 
technologies. However, the implementation of many quantum technologies requires the detection 
of single photons, usually with extreme challenges in terms of detection efficiency and timing 
jitter. 
Today, the Superconducting Nanowire Single-Photon Detector (SNSPD) provides the best 
combination of performance. Some examples of hybrid integration in a silicon photonic platform 
have also been demonstrated. However, these detectors are operated at cryogenic temperatures 
(1 – 3 K) with obvious drawbacks in terms of cost, complexity and scalability. 
Being operated at (close to) room temperature, silicon Single-Photon Avalanche Diodes (SPADs) 
may represent the key to make quantum technologies widely available and to bring them out of 
the lab. While SPADs can potentially be integrated in a silicon photonics platform they are 
currently coupled with silicon photonics chips through bundle of fibers. 
 



In this presentation I will discuss the operation, the design and the state of the art of silicon SPADs. 

I will analyze their use in combination with silicon photonics chips and the path toward the 

integration of SPADs in a silicon photonics platform. 

Wrap-up with certificates and best poster award (13:00-14:00) 

  



1.11. Contact Details 
 

If you have any question before, during or after the course, feel free to contact: 

Local Organization Committee 

Mrs. Francesca Gattai 

Email: francesca.gattai@santannapisa.it 

 

Mrs. Francesca Borzi 

Email: francesca.borzi@santannapisa.it 

 

 

School Organization Committee 

 

Prof. Roel Baets 

Email: roel.baets@ugent.be 

 

Prof. Marco Romagnoli 

Email: marco.romagnoli@cnit.it 

 

Prof. Giampiero Contestabile 

Email: giampiero.contestabile@santannapisa.it 

 

Dr. Abdul Rahim 

Email: abdul.rahim@ugent.be 

Phone: +32-471 581 274 (mob.) 
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