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WE ARE IN THE MIDDLE OF A REVOLUTION

New opportunities 
and challenges:

• AI
• E-mobility
• Renewable 

energy
• E-health
• Advanced ICs
• …
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THE CHALLENGE(S) OF AI

If the AI revolution is to continue at its 
current pace…

within a decade, it will need a 1-trillion-
transistor GPU (10x compared to today)

Related courses/topics :
→ Microelectronics
→ Nanoelectronics
→ Digital circuits for neural networks
→ Advanced IC design
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THE CHALLENGE(S) OF AI

https://images.mktw.net/im-74012519?width=1260&size=1.420643729189789&pixel_ratio=1.5
https://www.technologyreview.com/2025/05/20/1116327/ai-energy-usage-climate-footprint-big-tech/

Energy consumption by AI is increasing

“By 2028 the power going to AI will rise to 
326 terawatt-hours per year. 

That could generate the same emissions as 
driving over 300 billion miles—over 1,600 
round trips to the sun from Earth.”

“data centers are expected to trending 
toward using dirtier, more carbon-
intensive forms of energy (like gas) to fill 
immediate needs”

MIT Technology Review

Related courses/topics :
→Power electronics
→Optoelectronics and Photovoltaics
→Microelectronics
→Nanoelectronics
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THE CHALLENGE OF ELECTRIC MOBILITY

https://www.fiaregion1.com/wp-content/uploads/2024/09/Final-report_Environmental-Sustainability-and-Energy-Efficiency-of-EVs_03-Sep-2024.pdf
https://www.treehugger.com/thmb/MJEkuJFce-15ME05qoacAvDW WO0=/750x0/filters:no_upscale():max_bytes(150000):strip_icc()/GettyImages-483730913-dcaef6b6d76f4b8499250541f17b401e.jpg

Current BEVs can reduce GHG 
emissions by approximately 43% in 
Europe (compared to gasoline ICEVs 
over a 15-year service life)

Related courses/topics:
→Automotive and domotics
→Optoelectronics and 
Photovoltaics
→Power Electronics
→Integrated circuits
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THE CHALLENGE OF RENEWABLE ENERGY

https://upload.wikimedia.org/wikipedia/commons/thumb/a/af/20201019_Levelized_Cost_of_Energy_%28LCOE%2C_Lazard%29_-_renewable_energy.svg/1600px-20201019_Levelized_Cost_of_Energy_%28LCOE%2C_Lazard%29_-_renewable_energy.svg.png
https://ec.europa.eu/eurostat/documents/4187653/18051243/share-energy-renewable-sources-2023.jpg/4a442570-182f-83b2-e58c-abaf93d9cf7f?t=1734532870955

• Renewable energies are much less expensive than 
fossile and nuclear

• The field of sustainable energy is creating relevant job 
opportunities

Related courses/topics :
→Optoelectronics and photovoltaics
→Power Electronics
→Organic Electronics
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THE CHALLENGE OF HEALTHCARE INSTRUMENTATION

https://www.aamc.org/sites/default/files/styles/scale_and_crop_1200_x_666/public/d/1/94-portable_ehr_story.jpg__992x558_q85_crop-smart_subsampling-2_upscale.jpg?itok=AhTchb2G
https://assets.medpagetoday.net/media/ images/115xxx/115112.jpg
https://ec.europa.eu/eurostat/statistics-explained/images/thumb/8/85/Population_pyramids%2C_EU-27%2C_2019_and_2050_%28%25_share_of_total_population%29_AE2020.png/500px

Ageing population and lower budget for healthcare system 
requires the development of advanced (electronics-
based) medical equipment

Related courses/topics :
→Biomedical and healthcare (track)
→Integrated circuits for signal processing
→Organic Electronics

https://www.aamc.org/sites/default/files/styles/scale_and_crop_1200_x_666/public/d/1/94-portable_ehr_story.jpg__992x558_q85_crop-smart_subsampling-2_upscale.jpg?itok=AhTchb2G
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https://www.aamc.org/sites/default/files/styles/scale_and_crop_1200_x_666/public/d/1/94-portable_ehr_story.jpg__992x558_q85_crop-smart_subsampling-2_upscale.jpg?itok=AhTchb2G
https://assets.medpagetoday.net/media/images/115xxx/115112.jpg
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THE CHALLENGE OF INCREASED CONNECTIVITY

https://www.venture-mfg.com/wp-content/uploads/2025/04/5G-PCB-circuit-board-design-process.png
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcT5Xz9t_IHu4e5B4f7i7e3OeCLX6pFKbxuUgAsbxzfn8JbBKBC9Xi3vCU6jy3V-uaLkwiE&usqp=CAU

Increased connectivity requires 
innovative integrated circuits for 
high-frequency communications

IC design is a key field to 
contribute in direction

Related courses:
→Analog integrated circuit design
→Radiofrequency ICs
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THE CHALLENGE OF ELECTRONICS FOR SPACE

https://images.newscientist.com/wp-content/uploads/2025/03/14112046/SEI_243694815.jpg?crop=4:3,smart&width=1200&height=900&upscale=true
https://ciencia.unam.mx/uploads/textos/imagenes/art_tomentasgeomagneticas_18052024_02.jpg

• Increasing need for electronics in space
• How to design rad-hard electronics, to be used 

in space and avionics?

Related courses/topics:
→Microelectronics
→Quality and reliability
→Optoelectronics and photovoltaics
→IC design
→Microelectronics
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INTENDED LEARNING OUTCOMES

Graduates will be able to:

•Master analog and digital electronics, signal 
processing, and power systems
•Design integrated circuits (ICs), embedded 
platforms, and electronic control systems
•Know the fundamentals of semiconductor 
science and advanced technologies
•Apply knowledge in 

•Renewable energy systems
•Automotive and domotics
•Space applications
•Biomedical equipment
•Consumer electronics

•Tackle complex engineering problems with focus 
on innovation and critical thinking
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CAREER PERSPECTIVES & JOBS

Professional roles include:

•R&D Engineer in Consumer Electronics
•IC Design Engineer (ASIC/FPGA/SoC)
•Power Electronics Engineer (energy 
conversion, renewables)
•Semiconductor specialist (latest 
technologies)
•Space Electronics Engineer (radiation-
tolerant systems)
•Test Engineer
•HW Specialist for Control and Automation
•Embedded Systems Developer
•Telecom Hardware Designer
•IoT/AI Hardware Architect
•Academic Researcher / Ph.D. Student
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ELECTRONICS 4.0 IN A NUTSHELL

New degree → 6 tracks, a multidisciplinary approach

Nanoelectronics
and photonics

Electronics for 
energy

Integrated 
circuits

Biomedical and 
health care

Consumer 
electronics and 

domotics

Smart industry
and automotive

• News: master thesis (21 ECTS) + Stage (9 ECTS) →
Learning by doing

• All in English

• International: Erasmus, Ulisse, stages/trainsheeps
in industries and research centers

• Higher education: Direct link with PhD, also in the 
framework of large research networks/projects
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PROPOSED TRACKS

• Nanoelectronics
and photonics

• Electronics for 
energy

• Integrated
Circuits

• Biomedical and health
care

• Consumer electronics
and domotics

• Smart industry and 
automotive
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FUNDAMENTAL (CORE) COURSES

Consolidate the basics in all aspects of electronics

Fundamental courses (Mandatory)
SSD Teaching ECTS Year Period

ING-INF/01 ANALOG ELECTRONICS 6 I S1

ING-INF/07 ELECTRONIC MEASUREMENTS* 9 I S1

ING-INF/02 MICROWAVE DEVICES 9 I S1

ING-INF/01 MICROELECTRONICS 9 I S2

ING-INF/01 ANALOGUE INTEGRATED CIRCUIT DESIGN* 9 I S2

ING-INF/01 POWER ELECTRONICS* 9 I S2

*Include laboratory activities
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TRACKS 1-3

Fundamental courses (Mandatory)
Teaching

ANALOG ELECTRONICS

ELECTRONIC MEASUREMENTS*

MICROWAVE DEVICES

MICROELECTRONICS

ANALOGUE INTEGRATED CIRCUIT DESIGN*

POWER ELECTRONICS*

21 3
Nanoelectronics and photonics

Teaching ECTS Year Period

MANDATORY COURSES

Fundamental courses (see previous slide) 

NANOELECTRONICS 6 II S1

OPTOELECTRONIC AND PHOTOVOLTAIC DEVICES 9 II S1

FROM 12 TO 15 ECTS AMONG THE FOLLOWING COURSES

NANOPHOTONICS AND METASURFACES 6 II S1

QUALITY AND RELIABILITY IN ELECTRONICS 9 II S1

ORGANIC AND MOLECULAR ELECTRONICS 6 II S2

BIOPHOTONICS 6 II S1

MICROELECTRONICS AND GEOPOLITICS 9 I S2

12 ECTS AMONG THE FOLLOWING COURSES

PHYSICS AND OPTICS AT THE NANOSCALE 6 I S1

QUANTUM OPTICS AND LASER 6 II S1

QUANTUM TECHNOLOGIES 6 II S2

INDUSTRIAL APPLICATIONS OF IONIZING RADIATION SOURCES 6 II S2

Electronics for energy
Teaching ECTS Year Period

MANDATORY COURSES

Fundamental courses (see previous slide) 

POWER ELECTRONICS DESIGN 9 II S1

SMART GRIDS 6 II S1

9  ECTS AMONG THE FOLLOWING COURSES

ELECTROMAGNETIC COMPATIBILITY 9 II S1

OPTOELECTRONIC AND PHOTOVOLTAIC 

DEVICES
9 II S1

ANALOG ELECTRONICS DESIGN 9 II S1

FROM 15 TO 18 ECTS AMONG THE FOLLOWING COURSES

SYSTEMS THEORY 9 I S1

INDUSTRIAL AUTOMATION 9 I S2

MODELLING AND CONTROL OF ELECTRIC 

DRIVES
9 II S1

DIGITAL CONTROL 6 I S1

CONTROL ENGINEERING LABORATORY 9 II S2

ELECTROCHEMICAL ENERGY STORAGE 

TECHNOLOGIES
6 II S1

Integrated Circuits
Teaching ECTS Year Period

MANDATORY COURSES

Fundamental courses (see previous slide) 

INTEGRATED CIRCUITS FOR SIGNAL PROCESSING 9 II S1

RADIOFREQUENCY INTEGRATED CIRCUITS DESIGN 9 II S1

9  ECTS AMONG THE FOLLOWING COURSES

ELECTROMAGNETIC COMPATIBILITY 9 II S1

ANTENNAS AND WIRELESS PROPAGATION 9 II S2

DIGITAL CIRCUITS FOR NEURAL NETWORKS 9 II S2

ANALOG ELECTRONICS DESIGN 9 II S1

12 ECTS AMONG THE FOLLOWING COURSES

INTERNET OF THINGS AND SMART CITIES 6 II S1

DIGITAL CONTROL 6 I S1

COMPUTER VISION 6 I S1

MACHINE LEARNING FOR BIOENGINEERING 6 I S2
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TRACKS 4-6

Fundamental courses (Mandatory)
Teaching

ANALOG ELECTRONICS

ELECTRONIC MEASUREMENTS*

MICROWAVE DEVICES

MICROELECTRONICS

ANALOGUE INTEGRATED CIRCUIT DESIGN*

POWER ELECTRONICS*

54 6
Biomedical and health care

Teaching ECTS Year Period

MANDATORY COURSES

Fundamental courses (see previous slide) 

BIOSENSORS 9 II S1

INTEGRATED CIRCUITS FOR SIGNAL PROCESSING 9 II S1

9 ECTS AMONG THE FOLLOWING COURSES

ELECTROMAGNETIC COMPATIBILITY 9 II S1

WEARABLE SENSING DESIGN FOR HEALTHCARE 9 II S2

RADIOFREQUENCY INTEGRATED CIRCUITS DESIGN 9 II S1

12 ECTS AMONG THE FOLLOWING COURSES

BIOMEDICAL WEARABLE TECHNOLOGIES FOR 

HEALTHCARE AND WELLBEING
6 II S2

MACHINE LEARNING FOR BIOENGINEERING 6 I S2

CONTROL OF BIOLOGICAL SYSTEMS 6 II S1

IMAGING FOR NEUROSCIENCE 6 II S1

Consumer electronics and domotics
Teaching ECTS Year Period

MANDATORY COURSES

Fundamental courses (see previous slide) 

INTEGRATED CIRCUITS FOR SIGNAL PROCESSING 9 II S1

AUTOMOTIVE AND DOMOTICS 9 II S2

9  ECTS AMONG THE FOLLOWING COURSES

ANTENNAS AND WIRELESS PROPAGATION 9 II S2

DIGITAL CIRCUITS FOR NEURAL NETWORKS 9 II S2

QUALITY AND RELIABILITY IN ELECTRONICS 9 II S1

RADIOFREQUENCY INTEGRATED CIRCUITS DESIGN 9 II S1

OPTOELECTRONIC AND PHOTOVOLTAIC DEVICES 9 II S1

12 ECTS AMONG THE FOLLOWING COURSES

ELECTROCHEMICAL ENERGY STORAGE TECHNOLOGIES 6 II S1

COMPUTER VISION 6 I S1

INTERNET OF THINGS AND SMART CITIES 6 II S1

Smart industry and automotive
Teaching ECTS Year Period

MANDATORY COURSES

Fundamental courses (see previous slide) 

QUALITY AND RELIABILITY IN ELECTRONICS 9 II S1

OPTOELECTRONIC AND PHOTOVOLTAIC DEVICES 9 II S1

9 ECTS AMONG THE FOLLOWING COURSES

ELECTROMAGNETIC COMPATIBILITY 9 II S1

INTEGRATED CIRCUITS FOR SIGNAL PROCESSING 9 II S1

POWER ELECTRONICS DESIGN 9 II S1

AUTOMOTIVE AND DOMOTICS 9 II S2

12 ECTS AMONG THE FOLLOWING COURSES

COMPUTER VISION 6 I S1

DIGITAL CONTROL 6 I S1

INDUSTRIAL APPLICATIONS OF IONIZING RADIATION 

SOURCES
6 II S2
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WHERE TO FIND MORE INFORMATION

• https://didattica.unipd.it/off/2024/LM/IN/IN2645

• Allegato 3 (Study plans automatically approved)

• https://degrees.dei.unipd.it/master-degrees/electronic-
engineering/

• Uniweb

– Study plans submission

– To be activated

https://didattica.unipd.it/off/2024/LM/IN/IN2645
https://didattica.unipd.it/off/2024/LM/IN/IN2645
https://didattica.unipd.it/didattica/allegati/regolamento/allegato3/1010616.pdf
https://didattica.unipd.it/didattica/allegati/regolamento/allegato3/1010616.pdf
https://degrees.dei.unipd.it/master-degrees/electronic-engineering/
https://degrees.dei.unipd.it/master-degrees/electronic-engineering/
https://degrees.dei.unipd.it/master-degrees/electronic-engineering/
https://degrees.dei.unipd.it/master-degrees/electronic-engineering/
https://degrees.dei.unipd.it/master-degrees/electronic-engineering/
https://degrees.dei.unipd.it/master-degrees/electronic-engineering/
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STUDY PRIZE FUNDED BY INFINEON
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STATISTICS (SOURCE: ALMALAUREA)
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CONCLUSIONS

Electronics
• Faces global challenges

– Energy and sustainabiity
– Connectivity, interfaces, sensors
– Life & Health

• Creates innovation
• More jobs than engineers
• Is the driver of the ICT area (multi-

disciplinary)



THANK YOU FOR YOUR ATTENTION!
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