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What is ELECTRONICS:   Hardware + Firmware + Software

embedded systems, intelligent machines, communication networks …
smart-, autonomous-, wearable- products and systems

for real world and beyond virtual-, augmented-, mixed- reality
for humans and robots 

!
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Who is the ELECTRONICS ENGINEER

identify and understand a need and invent a solution: 
conceive, simulate, design, develop, build, validate, install…

devices, components, circuits, products, apparata, systems

… for every "smart" task of everyday's modern life!
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"POLIMI OPEN DAY" (info day about POLIMI)
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"Presentazioni delle LM" (info day about "Lauree Magistrali")
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Differences among ENGINEERING courses

Some LM are:

• inclusive,   INFORMATIVE,   TRANSVERSAL,   GENERALISTIC,   CONNECTING

• seeking,          TOOLS,           UNFOCUSED,     THEORETICAL,     MODELLING

• selective,    FOCUSED,            VERTICAL,           PRACTICAL,        ENABLING
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Max freshmen at the LAUREE "Scuola 3I"

"Numeri programmati":

180 max at L ELN
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Expected students at the LAUREE MAGISTRALI "Scuola 3I"

130 new students at LM ELN
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Origin from L / B.S.

Enrolled at LM ELN

LM ELN / M.S.E.E. enrollment
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LM ELN / M.S.E.E. distribution of marks

ELECTRONICS
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How to enroll to LM ELN

Domanda di ammissione per ≤ 3 diverse LM

Domanda di ammissione a luglio-settembre (I sem) o gennaio-febbraio (II sem)

Si può accedere sia al primo che al secondo semestre

Conoscenza dell’inglese è pre-requisito obbligatorio

Commissione valuta e: SOGLIA SUL VOTO MEDIO
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Who can enroll to LM ELN
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LAUREA MAGISTRALE in ELECTRONICS ENGINEERING

Laurea Magistrale
immissioni da altri Atenei e Internazionali

immissioni da altri Atenei e Internazionali

"Laurea" e lavoro

"Laurea Magistrale" 
e lavoro o R&D
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LM ELN / M.S.E.E.  teaching programme
www.polimi.it/corsi/corsi-di-laurea-magistrale
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Semesters and exams "M.S.E.E. degree" 

15 September – 20 December

1 March – 15 June

Jan.–Feb. exams

Jun.–Jul. exams

Sep. exams

15 September – 20 Decemb

1 March – 15 June

Jun.–Jul. exams

Jan.–Feb. exams

30 cfu (3 courses)

30 cfu (4 courses)

30 cfu (4 courses)

10 cfu (1 course)
plus 20 cfu THESIS

60 cfu first year

60 cfu second year
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LM ELN / M.S.E.E. courses
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caratterizzante ANALOG CIRCUIT DESIGN 1 10 1 10

caratterizzante ELECTRONIC SYSTEMS 1 10 10

caratterizzante ELECTRON DEVICES 1 10

caratterizzante MEMS AND MICROSENSORS 1 10

caratterizzante SIGNAL RECOVERY 2 10 10

caratterizzante DIGITAL INTEGRATED CIRCUIT DESIGN 2 10

caratterizzante RF CIRCUIT DESIGN 2 10

caratterizzante DIGITAL ELECTRONIC SYSTEMS DESIGN 2 5 3

caratterizzante MICROELECTRONIC TECHNOLOGIES 2 5 1

affine Insegnamenti a scelta dal Gruppo TAB1 -- -- 5

caratterizzante MIXED-SIGNAL CIRCUIT DESIGN 1 10

caratterizzante POWER ELECTRONICS 1 10

affine Insegnamenti a scelta dal Gruppo TAB1 -- -- 10

caratterizzante BIOCHIP 2 5 2

caratterizzante SEMICONDUCTOR RADIATION DETECTORS 2 5

caratterizzante ELECTRONICS DESIGN FOR BIOMEDICAL INSTRUM. 2 10

affine Insegnamenti a scelta dal Gruppo TAB1 o TAB2 -- -- 10

THESIS AND FINAL EXAM 20 20
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in English

100 cfu total in about 12 courses
(25 cfu of choices)

20 cfu of experimental thesis 
(at POLIMI labs or internship)

Moreover:  ERASMUS,
DOPPIA LAUREA
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FIS/03 PHYSICS OF PHOTOVOLTAIC PROCESSES 1 5
FIS/03 ADVANCED OPTICS AND LASERS 1 10
FIS/03 QUANTUM OPTICS AND INFORMATION 2 5
FIS/03 SOLID STATE PHYSICS A 2 5

ING-IND/31 ADVANCED CIRCUIT THEORY 2 5
ING-INF/03 DIGITAL COMMUNICATION 1 10 1
ING-INF/03 ADVANCED DIGITAL SIGNAL PROCESSING 1 10 1
ING-INF/03 RADAR IMAGING 1 5
ING-INF/03 QUANTUM COMMUNICATIONS 2 5
ING-INF/04 CONTROL OF INDUSTRIAL ROBOTS 1 5
ING-INF/04 MODEL IDENTIFICATION AND DATA ANALYSIS 1 10
ING-INF/04 AUTOMATION AND CONTROL IN VEHICLES 2 5
ING-INF/04 ADVANCED AND MULTIVARIABLE CONTROL 2 10
ING-INF/05 EMBEDDED SYSTEMS 1 10
ING-INF/05 DIGITAL SYSTEMS DESIGN METHODOLOGIES 2 10
ING-INF/05 ADVANCED COMPUTER ARCHITECTURES 2 5
ING-IND/34 BIOMATERIALI [C.I.] 2 10
ING-IND/34 BIOINGEGNERIA CELLULARE 1 10
ING-INF/06 BIOINGEGNERIA DEL SISTEMA MOTORIO 1 5

BIO/10 BIOINFORMATICA E GENOMICA FUNZIONALE 1 5
MAT/08 NUMERICAL METHODS IN MICROELECTRONICS 2 5
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caratterizzante BIOCHIP 2 5 2

caratterizzante DIGITAL ELECTRONIC SYSTEMS DESIGN 2 5

caratterizzante DIGITAL INTEGRATED CIRCUIT DESIGN 2 10

caratterizzante ELECTRON DEVICES 1 10

caratterizzante ELECTRONICS AND ELECTROACOUSTIC FOR SOUND ENG. 2 10

caratterizzante ELECTRONICS DESIGN FOR BIOMEDICAL INSTRUM. 2 10

caratterizzante MEMS AND MICROSENSORS 1 10

caratterizzante MICROELECTRONIC TECHNOLOGIES 2 5 1

caratterizzante MIXED-SIGNAL CIRCUIT DESIGN 1 10

caratterizzante POWER ELECTRONICS 1 10

caratterizzante RF CIRCUIT DESIGN 2 10

caratterizzante SEMICONDUCTOR RADIATION DETECTORS 2 5

caratterizzante SENSOR SYSTEMS 1 5 3

caratterizzante ANTENNAS 2 5

caratterizzante ELECTROMAGNETIC COMPATIBILITY 1 5

caratterizzante MICROWAVE ENGINEERING 2 5

caratterizzante PHOTONIC DEVICES 2 10

caratterizzante RF SYSTEMS 1 10

caratterizzante OPTICAL MEASUREMENTS 1 5
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LM ELN / M.S.E.E. elective courses (your own choice)

• proposed choices, among many others



franco.zappa@polimi.it 21 / 46Laurea Magistrale in ELECTRONICS ENGINEERING

LM ELN / M.S.E.E.  teaching programme

Only one track

(PSS – ELECTRONICS ENGINEERING)

Examples of paths:
• advanced electronic systems

• devices for photonics, biochips, nanotechnologies

• microelectronic integrated circuits

• electronics for medicine and biotechnology
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Didattica Innovativa (D.I.) – Innovative Teaching

ACTION 1 – curricolar (gives credits): 
• soft-skills with cross-contents
• flipped-class
• co-tutoring with companies
• MassiveOpenOnlineCourses, www.pok.polimi.it

ACTION 2 – extracurricolar (just in Diploma Supplement)

• Kick-starter Workshop
• Projects for training
• Contest, challenges, entrepreneurship

Public Speaking      Mnemonic    Goal Mapping     
Problem solving    Project Management      Pitch    

Entrepreneurial mindset    Efficient Communication
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Example of weekly timetable

• about 24 h of LESSONS and EXERCISE CLASSES
• about 3 h of LABS
• some free time for lunch, relax, study, enjoy
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LM ELN / M.S.E.E. objectives

µP

product

physics
chemistry

mathematics
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LM ELN / M.S.E.E.  acquired expertize and skills

• spot what to solve and how
• define specs, requirements, constraints, costs, pros/cons 
• select design methodologies and technologies
• design electron devices
• develop integrated circuits, electronic boards, mixed systems
• exploit sensors, actuators, µP, FPGA, DSP, … at best
• integrate elettronics into applications (atm, bio, ene, mec, inf, tlc …)

• validate through instrumentation
• manage "ilities" in plants and systems (reliability, manufacturability, testability …)

• profit
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LM ELN / M.S.E.E.  employment opportunities

• microelectronics for semiconductors / integrated circuits
• high-tech industries (mechatronics, avionics, energy, automotive, space…)

• companies for smart electronics (infotainment, telecomm, computers…)

• industrial automation and robotics for manufacturing
• infrastructures for communications / networks / cloud / grid
• R&D genetics / pharmacology / medicine
• start-up &  spin-off companies
• consultancy and entrepreneurship
• public/private scientific/technological organizations 

• … Ph.D.
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POLIMI ranking for ELECTRONICS
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Employment rates of LM ELN al POLIMI
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Where is ELECTRONICS at POLIMI
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R&D in ELECTRONICS @  polimi

µP

prodotto

fisica
chimica
matematica
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ELECTRONICS laboratories at POLIMI
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Microelectronic processing at POLIMI: POLI-FAB

www.polifab.polimi.it
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ELECTRONICS research & development at POLIMI

• Nano-electronics devices

• Electronic circuits design

• Digital systems

• Smart microsensors and microsystems

• Single-photon detectors and applications

• Radiation detectors and applications
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ELN R&D at POLIMI: Nano-electronic devices

3D memory characterization and modeling Emerging device fabrication, char. and modeling

gap ≈ 30 
nm

Monoatomic MoS2

transistor

source drain

Crosspoint
array

Set (Vset > 0)

Reset (Vreset < 0)
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ELN R&D at POLIMI: Nano-electronic devices

Neural networks and machine learning

V1

V2

V3

-+

-+

-
+

I1

I2

I3

-3.8098

0

2.6196

7.6195 [eV]

𝐻𝐻Ψ = 𝐸𝐸Ψ,

𝐻𝐻 = −
ℏ2

2𝑚𝑚
𝜕𝜕2

𝜕𝜕2𝑥𝑥 + 𝑉𝑉

In-memory computing



franco.zappa@polimi.it 38 / 46Laurea Magistrale in ELECTRONICS ENGINEERING

ELN R&D at POLIMI: Printed and flexible Electronics

…single pixel

Organic semiconductors: 
device modeling and simulation

Organic semiconductors:
image sensor …

Printed, Large Area Imager
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ELN R&D at POLIMI: Electronic circuit design

Fundamental power limits of SAR and ΔƩ 
Analog-to-Digital Converters

analog and mixed-signal (analog/digital) 
electronics for low-noise signal detection of 

MEMS sensors

Fundamental limits of 
Phase Locked Loops 
(PLLs)

RF frequency synthetizers
(1-30 GHz) for wireless 
applications (WiFi, LTE, 
5G, IoT)

digitally-assisted analog 
design

1st Stage

500μm

2nd Stage

N

P

C
N
C
P
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ELN R&D at POLIMI: Digital electronic systems

Digital processing architectures for System-on-Chip 
characterized by high performance, flexibility, 
scalability, low power and low cost

Digital real-time general-purpose 
processor for high performance 

timing of events (for nuclear 
science to medical imaging, for 

audio and video signal processing)
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ELN R&D at POLIMI: Smart microsensors and microsystems

Advanced MEMS and NEMS 
for low-noise, high-stability 
inertial and magnetic sensors

Die-level and wafer-level 
characterization electronics for 

MEMS/NEMS and actuators

Ultra-low-power, low-noise mixed-signal 
electronics for sensors in consumer and 
biomedical applications
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ELN R&D at POLIMI: Single-photon detectors and applications
Design, fabrication and characterization of 
Single Photon Avalanche Diodes (SPAD) in 
Silicon, CMOS and inGaAs/InP technology

Single molecule spectroscopy 
for new drugs discovery and for 
studying Alzheimer and 
Parkinson

Imagers for 3D photon counting 
(LIDAR) from automotive safety 

to deep space explorations
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ELN R&D at POLIMI: Radiation detectors and applications

Ultra-fast and large-format X-ray 
imagers for the European X-ray 
Free Electron Laser (XFEL)

Sensors and ASICs for Multi-
modality imaging systems

Ultra low-noise low-power 
ASICs for X-Gamma Ray 

Space Telescopes
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ELECTRONICS is not ELECTRICAL engineering

electrical machines

electric traction

wide-area power-grid

heavy industry 
production, transmission, 

distribution of electric energy

e-vehicles
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ELECTRONICS is not ELECTRICAL engineering

ELECTRONICS is:

• low-voltage (<380 V), low-current (<10 A), low-power (<1 kW)

• for ICT (Information and Communication Technologies)

• for "smart" (instead of powerful) devices and machines

• for wearable / implantable devices

• for personal health / wealth


	Diapositiva numero 1
	Summary
	What is ELECTRONICS:   Hardware + Firmware + Software
	Who is the ELECTRONICS ENGINEER
	Diapositiva numero 5
	"POLIMI OPEN DAY" 		(info day about POLIMI)
	"Presentazioni delle LM"	(info day about "Lauree Magistrali")
	Differences among ENGINEERING courses
	Max freshmen at the LAUREE        		"Scuola 3I"
	Expected students at the LAUREE MAGISTRALI	"Scuola 3I"
	LM ELN / M.S.E.E. enrollment 	
	LM ELN / M.S.E.E. distribution of marks
	How to enroll to LM ELN
	Who can enroll to LM ELN
	Diapositiva numero 15
	LAUREA MAGISTRALE in ELECTRONICS ENGINEERING
	LM ELN / M.S.E.E.  teaching programme
	Semesters and exams
	LM ELN / M.S.E.E. courses
	LM ELN / M.S.E.E. elective courses (your own choice)
	LM ELN / M.S.E.E.  teaching programme
	Didattica Innovativa (D.I.) – Innovative Teaching
	Example of weekly timetable
	Diapositiva numero 24
	LM ELN / M.S.E.E. objectives
	LM ELN / M.S.E.E.  acquired expertize and skills
	LM ELN / M.S.E.E.  employment opportunities
	POLIMI ranking for ELECTRONICS
	Employment rates of LM ELN al POLIMI
	Diapositiva numero 30
	Where is ELECTRONICS at POLIMI
	R&D in ELECTRONICS @  polimi
	ELECTRONICS laboratories at POLIMI
	Microelectronic processing at POLIMI: POLI-FAB
	ELECTRONICS research & development at POLIMI
	ELN R&D at POLIMI:	Nano-electronic devices
	ELN R&D at POLIMI:	Nano-electronic devices
	ELN R&D at POLIMI:	Printed and flexible Electronics
	ELN R&D at POLIMI:	Electronic circuit design
	ELN R&D at POLIMI:	Digital electronic systems
	ELN R&D at POLIMI:	Smart microsensors and microsystems
	ELN R&D at POLIMI:	Single-photon detectors and applications
	ELN R&D at POLIMI:	Radiation detectors and applications
	Diapositiva numero 44
	ELECTRONICS is not ELECTRICAL engineering
	ELECTRONICS is not ELECTRICAL engineering

