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A AND B

A AND B AND CA AND B AND CB
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In
Rin Rout

OutA 
In
Rin Rout

Out

1-bit comparator

N-bit comparator

Full adder

AA

New photonic processors as analog-to-digital and 
digital-to analog converters will be Implemented, 
to be exploited for many applications in telecom 
field

X O R

A/D 
In Analog/Digital

converter
Out

A/D 
In Digital/Analog

converter
Out

A XOR B

Photonic processors Implemented in the Past
will be reconsidered to simplify their logic 
operation scheme also exploiting new technologies

Photonic processors for OPS networks

Design and Implementation of photonic nodes with mo re 
complex and efficient all-optical packet switching 

networks architectures, exploiting Increasing the s et of 
available photonic processors

Design and Implementation of photonic nodes with mo re 
complex and efficient all-optical packet switching 

networks architectures, exploiting Increasing the s et of 
available photonic processors
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Optical interconnect

• M=2m collector cards with N wavelength
• A single  passive backplane
• Scheduling on each card and controller of cards is 
required

000

001

010
• Input support OEO for efficient 

grooming
• Input ports support wavelength 

selection
• Wavelength routing

(i.e. l « output port)

• Performs label routing:
label « collector card

Backplane011

Collector card

Collector card

Collector card

Collector card

M´ N
lines

N 
lines
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side

RX 
side

M´ N
lines

M
lines

M
lines

���
���

���
	
�

��

���

�



15Filippo Cugini

Integrated Photonics
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The aim of this corse is to introduce the modeling and mathematical 
methods for network optimization. The course will cover the mathematical 
methods and algorithms used for network optimization.

32Castoldi, inc. CeruttiNONetwork optimization

The course will overview wireless transmissions, wireless networks and 
introduces relevant protocols.

22Castoldi, inc. CeruttiWCN
Wireless  communication 
networks

The course will cover network hierarchy, access segments, metro 
segments, core segments with special emphasis on optical network
technologies.

42Castoldi, inc. AndriolliAMCN
Design of access, metro 
and core networks

Focusing on the design of optical fiber and waveguide based optical 
components this course will offers students an introduction to the 
fundamental concepts related to electromagnetic theory and will then be 
specifically focused on transmission line theory, propagation in dielectric 
optical waveguides, fiber and waveguide amplifiers and lasers. 

2+21-2Fabrizio Di PasqualeEFP
Electromagnetic fields and 
propagation

The course provides basic information about the nature of lightwave, its 
physical descriptions and the current applications of optics science.

42Ernesto CiaramellaFAO
Fundamentals of applied 
optics

This course module will introduce the students to the fundamental 
principles of communication theory and data transmission with emphasis 
on performance, spectral characteristics, and complexity.

41Enrico ForestieriCTDT
Communication theory and 
digital transmission

Stochastic processes: general concepts, Random walks and other 
applications, spectral representation, Spectrum estimation, Markov chains 
and processes. Elementary and intermediate queuing theory.

61
Piero castoldi
Giancarlo Prati

SPQT
Stochastic processes and 
queuing theory

This course will introduce the fundamentals of sensors networks, with 
special emphasis on wireless sensor networks.

32Paolo PaganoSNSensor Networks

The course will introduce the fundamentals of communication networks 
with regards to all network layers. Packet vs circuit switching will be 
described as well as fundamentals of networking.

41Luca ValcarenghiCNCommunication networks

DESCRIPTIONCreditsSem.TEACHER(S)AbbreviationCOURSE
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This course will introduce Photonic Integrated Circuits, which are photonic circuits 
whose components are fabricated on a common substrate. Emphasis will be on 
design and fabrication. 

32Jonathan KlamkinPICPhotonic integrated systems

This course will review optical transmitters, optical receivers and multichannel 
lightwave systems from an experimental perspective.

62
Ciaramella, inc. 
Presi

LAB-PSYLab of photonic systems

This course reviews Traffic Engineering issues in optical transport networks that 
support the Internet Protocol.

32
Castoldi, inc. 
Valcarenghi

LAB-TELab of Traffic Engineering

Network modeling and simulation: introduction to OPNET32
Castoldi, inc. 
Andriolli

LAB-NSLab of Network software

This course module will cover the most used mathematical methods for 
evaluating the performance of a communication system through both analytical 
approaches and simulations.

61Enrico ForestieriPECS
Performance evaluation of 
communication systems

The course will give most basics for photonic switching with strong enphasys to 
nonlinear fibres and devices. Laboratory practice will be provided.

61
Prati, inc. Pot', 
Bogoni, Scaffardi

LAB-PSWLab of photonic switching

Semiconductors for Photonics, Photonic Passive and Functional Integrated 
Devices, Deposition and Compound Semiconductors Growth Techniques, 
Processing/Manufacturing Devices 

32
Prati, inc. Porzi, 
Contestabile

PTPhotonic Technologies

The course provides a general overview to common fiber optic measurement 
techniques used in photonics, as well as an introduction to fiber optic sensors.

41Gabriele BologniniLAB-PAC
Lab of photonic amplification 
and components

This course will mainly provide an overview on optical amplification and other 
fundamental photonic components such as lasers, photodiodes and passive 
devices. In its last part, the course will outline some novel applications of optical 
fibers, such optical fiber sensors.

31Gabriele BologniniOAS
Optical amplification and 
fibre-optic sensing

The course reviews the most common transmission impairments that must be 
considered when designing today high capacity optical systems.

31Ernesto CiaramellaDOSDesign of optical systems

This course provides an overview on the field of optical communication systems. 
The fundamentals of photonics and optical modulation are presented on an 
introductory level. 

32
Forestieri, inc. 
Secondini

FOC
Fundamentals of optical 
communications

DESCRIPTIONCreditsTypeTEACHER(S)AbbreviationCOURSE
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