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https://www.universite-paris-saclay.fr/en/education/master/electrical-engineering/m2-integration-circuits-
systems#presentation

The objective of the M2 “Integration Circuits and Systems” is to train future researchers or engineers with 
extensive knowledge and skills in advanced domains of electronic design: 
• hyper-frequencies, 
• components and systems for telecommunications, 
• decananometric microelectronics, 
• microsystems (MEMS/NEMS), 
• analogic and digital embedded systems, 
• Analog-to-Digital conversion, etc. 

This M2 is based on courses given by 3 establishments considered as references in this domain: CentraleSupélec, 
Télécom ParisTech and Paris-Sud University. 

Principle job opportunities: Research, R&D in electronics.
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ICS Master students are mostly international students (Brazil, Viet-Nam, China, Iran,
Pakistan, Lebanon, Egypt, India, England, etc…).

Some of the ICS Master students are Master-level students from CentraleSupélec wanting  
to deepen their skills in the electronics domain.

All these students have a strong electronics backgroung and always want to know more. 
They are attracted by Industry but numerous students would like to pursue with a PhD.

This academic year, there were 24 ICS Master students.
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Viet Nguyen-Thien graduated from Hanoi University of Science and Technology (HUST),
Vietnam, in 2021, and received the M.Sc. degree in electronics from Télécom Paris, France, in
2023, where he is currently pursuing the Ph.D. degree.
Viet was also a student from the same ICS Master and graduated in 2023. He understands
expectations of ICS Master students.
Viet, in accordance with his supervisors, accepted to share his PhD topic with current ICS
Master.

…………….

Emilie Avignon-Meseldzija graduated the Ph.D. degree from the Pierre et Marie Curie
University (currently Sorbonne University), Paris, France, in 2007. Since then, she joined the
GeePs Laboratory as an Associate Professor with the Department of Electronics and
Electromagnestism of CentraleSupélec, Université Paris-Saclay.
I taught for many years in the ICS Master and I am responsible of the courses “Architecture
of Analog Circuits” and “Computer Aided Design of Analog Integrated Circuits”.
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The little story of this « Research based teaching »:

An Assoc. professor resigned from CS to become professor in another University

I was asked for a replacement of 24 hours of labworks session in the ICS Master. Topic 
was RF Layout.

I asked the head of the Master if I could use these 24 hours for this « Research-Based 
Teaching » experience to include it in Erasmus+ CONN’COR project.

Permission was granted and the experience was held from mid-February to the end of 
March.
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Organization (2)

Integrated Electronics Manufacturing: From the physics of semiconductors to the economy of 
integrated electronics through modern industrial integration processes (12th of February 2025) 

Modeling, Characterization, and Simulation for Modern Industrial Technologies (24th of February 2025)

Introduction to the course:
Two seminars from XFAB

XFAB an important industrial 
actor in 
micro/nanoelectronics
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24h of labwork/project:

3h00 (Wed. 5th of March 2025 8:30AM): introduction and choice of the subject
3h00 (Wed. 12th of March 2025 8:30AM)
4h30 (Thur. 13th of March 2025 1:30 PM) 
3h00 (Wed. 19th of March 2025 8:30AM)
4h30 (Thur. 20th of March 2025 1:30 PM) 
3h00 (Wed. 19th of March 2025 8:30AM)
3h00 (Thur. 27th of March 2025 1:30 PM) :

• The 24 students work in a labroom on with XFAB technology design kit with 
industry compatible Cadence Virtuoso Software

• They are invited to work more than these 24 hours…
• They work by pair, so 12 subjects are needed

Organization (3)



Outline

10
Activity R3.4 Introducing research-based teaching

CentraleSupélec

1. Context and Organization
2. Preparation steps

• Creating the subjects
• Selecting a reduced bibliography
• Defining specific content
• Creating specific tutorials
• Specific support 

3. Evaluation of the work
4. Valorization and networking
5. Results of students survey
6. Conclusion



Creating the subjects

11
Activity R3.4 Introducing research-based teaching

CentraleSupélec

➢ 24 students working by pair

➢ 12 projects needed

Meetings between the teachers to define the projects in link with our research.

7 research topics have been identified:
1. Ultra low-power capacitance multiplier (2 pairs + 1 student),
2. Ultra low-power squarer (1 pair + 1 student),
3. High output impedance current frequency synthesizer (not selected),
4. Towards a complex dispersive analog filter (2 pairs + 1 student),
5. High-performance transimpedance amplifier (2 pairs), 
6. Variable gain amplifier (VGA) (2 pairs), 
7. High-performance comparator (1 pair), 
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The experience is limited in time (1 month 24h00 in the labroom)

We had to read numerous articles to:
• Preselect the most pedagogical ones for each topic
• Preselect the ones with the highest possibility of achievement in a reduced time 
• To insure 2 or 3 versions of one topic to reach 12 subjects

This step took days of preparation for both teachers
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Classical Architecture of Analog Circuits

Design and simulation of a system at transistor,  
evaluation of performances, 
Sizing of transistors, Improvement of the sizing

Layout drawing

DRC (Design Rule Check)

LVS (Layout Versus Schematic)

Extraction of parasitic resistances and 
capacitances, evaluation of performances

What knowledge/sills do they 
have?

What novel skills could they 
learn?

• A deeper vision of an integrated circuits research domain: 
communication, biomedical applications, MEMS 
instrumentation…

• Specific design techniques
• Low noise design
• Ultra low power design: design in subthreshold
• RF design

• New circuits architectures (translinear loop, mitigation 
loop…)

• Advanced Cadence: noise, worst case, Monte-Carlo 
simulation
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+ a video tutorial about 
Cadence/Virtuoso Monte-Carlo 
simulation



Specific support
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Some students, even motivated, needed strong support

At the end of a project session, check if any students are blocked

Between two sessions:
- Think about their problems
- Investigate to propose a solution/explanation: a model, a simulation, an article

At the beginning of the next session, discuss with the students and propose 
solutions

Big difference with a classical teaching, where all students have the same subject 
with available correction
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• Research Results cannot be evaluated only after a couple of labwork/project sessions but Research 
Methodology yes.

• Evaluation will be based on:
• An IEEE-type two column article
• Initiative from the students all along the sessions to solve the problems  

• What can be evaluated is:
• Subject understanding
• Do the students succeed to explain the trade-off and difficulties of their design
• Do the students take initiative to find solutions, or do they wait for external help?
• Are the students capable of presenting their subject with clarity in 10 minutes to a non-informed 

audience?

Evaluation of the work (1)
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Evaluation of the work (2)
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https://www.newcas2025.com/ypcas-event/

2 students good papers to be presented at YPE NEWCAS 

3 Registrations paid by Erasmus+ CONN’COR funding
(WP5 Dissemination activities)
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Conclusions (1)

Teachers point of view:
Teaching based on research needs a specific and huge preparation:
- Specific pre-selection of research work
- Creation of numerous tutorial
- Specific and individual or pair support between sessions



30
Activity R3.4 Introducing research-based teaching

CentraleSupélec

Students point of view:
- « Negative feedbacks »:

- Some subjects more difficult than others 
- Lack of time
- Want to be guided on a identical subject

- « Positive feedbacks »:
- They can learn new aspects of circuit design
- Gives an idea of what is research
- Can work idependantly and make own proposition
- Good to explore cutting-edge research/implementations

Conclusions (2)
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