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Admission criteria for other Bachelor degrees
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What is Microengineering ?



Mechanics

Micro-Nano 
Fabrication

Microengineering

What is Microengineering ?



Historical background

Le dessinateur
(2000 pièces)

Jaquet-Droz Automata
(La Chaux-de-Fonds - 1768 et 1774) 

Ancestors to modern robotics



Watch Valley: Birthplace of Swiss Watchmaking 



Building on history, The Swiss Health Valley

39 research institutes

1’000 companies

5’000 students

Medtech & Microtechnology

Lab technologies & diagnostics

Neurotechnologies

Digital health

Immunology

Oncology



Robotics and Sensing



11What is Microengineered onboard a Rover ?
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Why go Small ???
Size and Mass Speed Energy consumption

IMU on Saturn V (1960)

IMU from Xsens (2019)

40’000 droplets per second
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13Worldwide recognition of our programs

https://edurank.org/engineering/

https://edurank.org/engineering/


Master program structure

https://www.epfl.ch/education/master/study-programs-structure/

https://www.epfl.ch/education/master/study-programs-structure/
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Master Program structure



16Products Design and Systems Engineering
Foundational course in the first semester letting groups of students create their
own product from concept to prototype, including a first marketing plan. 
With invite speakers from Academia and Industry.



B
Micro ans Nanosystems

A
Optics and Photonics

C
Advanced and Production 

and Fabrication

18

Orientations – Microengineering Master

Orientations are meant as guidelines to help students

choose their courses



A: Optics and photonics B: Micro & Nanosystems C: Advanced Production and 
Fabrication

19Master Microengineering
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Products Design and System Engineering Semester project 1

SHS

Smart sensors for IOT

Applied and industrial robotics

Computational optical imaging
Introduction to additive 

manufacturing

Laser fundamentals and 
applications for engineers

Manufacturing systems and supply 
chain dynamics 

Material processing with intelligent 
systems

Metrology

Nanotechnology 

Optical detectors 

Selected topics in advanced optics

Advanced MEMS & microsystems 

Fundamentals and processes of PV devices

Micro/ nanomechanical devices

Optical design with ZemaxG
ro

u
p
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Machine learning I

Nanoscale heat transfer 

Physical models for 
micro and nanosystems



C: Advanced Production and 
Fabrication Techniques

A: Optics et Photonics B: Micro et Nanosystems

G
ro

u
p

 2
 :

 F
al

l
G

ro
u

p
 2

 :
 S

p
ri

n
g

AI / ML
Software architecture

Machine learning II (pas 2026)
Machine learning programming
Distributed intelligent systems

Model predictive control
Advanced control systems

Signals & Bio
Image processing I, II

Bio-image informatics,  Audio
Neural signal and signal processing

Translational neuroengineering
Applied biomedical signal processing

Introduction to Bioengineering
Neuroscience foundations

Systems
Lab on app development for tablets and 

smartphones
Management de projet et analyse du risque

Space mission design and operations
Energy supply, economics and transition

Systems engineering

Robotics
Basics of mobile robotics

Legged robots
Aerial robotics

Evolutionary robotics
Intercultural presentation skills

Computational photography

A
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Orientations - Master Microengineering

MEMS actuator practicals

MEMS sensor practicals

Neural interfaces

Large area electronic devices and 
materials

Laser 
microprocessing

Advanced additive 
manufacturing
technologies

Fundamentals of 
biosensors and 

electronic biochips

Bio-nano-chip design

Lasers: theory and modern 
applications

Nanobiotechnology and 
biophysics

Nonlinear optics
Optics laboratories

Fall

Optics laboratories
Spring

Physics of photonic
semiconductor devices

Quantum and nanocomputing

Sensors in medical
instrumentation

Fundamentals of 
Biophotonics

Analyse de produits 
et systèmes)

Biomedical optics
Fundamentals of 

Biomicroscopy

Experimental
Biomicroscopy

Continuouse
improvement of 

manufacturing systems

Deep learning for 
optical imaging

(not in Spring 2026) Industrial
automation

Metrology practicals

Organic and printed electronics

Photonic systems and technology

Commande 
embarquée de 

moteurs

Commande non-
linéaire

Computational
motor control

analog IC design

Haptic human
robot interfaces

Advanced analog 
integrated circuit design

Nanophotonics

Radiofrequency circuits 
design techniques

Fundamentals of integrated 
photonic transducers

Advanced A/MS VLSI A-
to-D Converter

Classical and quantum photonic 
transducers (Not in spring 2026)

Nonlinear optics for quantum 
technologies

Physical models for 
micro and nanosystems

Advanced mecanisms for extreme
environments

La science quantique, une vision 
singulière

Physique des composants 
semiconducteurs

System 
identification

Quantitative 
imaging for 
engineers

Quantitative 
imaging for 
engineers

Applied electromagnetics for 
metamaterial design



Imaging

Marking & security
Lasers and  

communications

Smart fabric printing

Example of 
Industry Players

Optics & Photonics



Sensors, Wireless and IOT

Watchmaking

Systems EngineeringMicrofab, 
MEMS, Sensors 
and Packaging

Example of 
Industry Players

Micro & 
Nanosystems



Example of Industry players
Advanced production and 

fabrication techniques

Industrial robotics

Supply chain

Materials processing

Research centersAdvanced manufacturing
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24Master internship evaluations

Company evaluation of over 400 students

Application of scientific 
and technical knowledge

Planning and management 
of work tasks

Integration in the 
professional world

Communication

Independence
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25Microengineering Alumni



Entrepreneurship !



Research - IEM to host your projects

IEM covers the following major technical fields:

• Electronic Circuits and Devices

• Micro-manufacturing and Micro- and Nano-technologies

• Robotics

• IoT, Computer & Communication Engineering

• Optics, Photonics and wave engineering

• Machine learning, Information Science and Systems

• Power and Energy



One Institute on 3 campuses



29Successful curricula (>1200 students)

Bachelor
Master

Microengineering & Robotics



30Gender balance

Bachelor

Microengineering

Master



Microengineering: https://www.youtube.com/watch?v=oRYATjLKwVo&t=3s

Movie to learn more …

https://www.youtube.com/watch?v=oRYATjLKwVo&t=3s
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Léonard Badet 

Head of Group Technology – Bobst

Master Microtechnique terminé en 2017

Alumni Testimonies
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Damien Wittwer

Business Unit Manager Associate

Master Microtechnique terminé en 2010 https://tube.switch.ch/videos/J6tEwLIxYr

Alumni Testimonies

EPFL 

Switchtube

https://tube.switch.ch/videos/J6tEwLIxYr
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Adrien Briod

Founder and CTO

Master Microtechnique terminé en 2009

Thèse doctorat EPFL 2013

Alumni Testimonies

EPFL 

Switchtube
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Minors

RoboticsMicroenginering



Minors (optional)

The student informs the section of his choice of minor and selects it in 

the course-registration screen on IS-Academia, no later than the 

beginning of the 2nd semester of his Master’s studies. 

A minor is successfully completed when 30 credits at minimum have been 

gained among the approved subjects. Each subject must be successfully 

completed on it own merits: there is no possible compensation between the 

subjects. These 30 credits add to the total of your optional group and 

for the 90 ECTS of course credits of you Master program.

Rules and procedures: 

https://www.epfl.ch/education/studies/en/rules-and-procedures/minors/

https://www.epfl.ch/education/studies/en/rules-and-procedures/minors/


Recommended and possible Minors

Administrated 

and 

recommended 

by the section



Minors offered in the Microengineering section

https://sti.epfl.ch/wp-content/uploads/2023/02/Mineur-Technologies-Biomedicales.pdf

https://sti.epfl.ch/wp-content/uploads/2023/02/Prsentation_Mineur-Photonique.pdf

https://imaging.epfl.ch/minor-in-imaging/

https://sti.epfl.ch/wp-content/uploads/2023/02/Mineur-Technologies-Biomedicales.pdf
https://sti.epfl.ch/wp-content/uploads/2023/02/Prsentation_Mineur-Photonique.pdf
https://imaging.epfl.ch/minor-in-imaging/


Mineur 
disciplinaire 
Microtechnique



40Courseplan (1)



41Courseplan (2)
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Olivier Martin

Responsable 

Mineur Photonique

Daniel Sage

Responsable 

Mineur Imaging

Welcome !

Carlotta Guiducci

Responsable 

Mineur Technologies biomédicales



Mineur en 
Photonique



44Photonics and industry
• One of the five key enabling technologies identified by the European Commission 

• € 447 billion world market, growing at a rate of 6.2%

• CHF >4 billions Swiss photonics industry, ~ 100 companies, 

>10’000 highly skilled collaborators:

Laser material 

processing

Measurement 

technology and vision
Medical and 

life science

Information 

technology

Photovoltaic

Optical components



45Photonics in Switzerland – e.g. Optical components
• CHF 400 Mio turnover

• Some large companies and many Small & Medium Enterprises:

ABB, Alpes Laser, ams-OSRAM, Axetris, Balzers Optics, Lumentum Ultrafast 

Lasers, Escatec, Exalos, Feinwerkoptik Zünd , Fiberoptic, FISBA, Fischer 

Connectors, Heptagon/AMS, id Quantique, IMT Masken und Teilungen, 

Industrial Laser Electronics and Engineering, Insolight, Leica, Leister, LESS, 

Logitech, Mikrop, Omnisens, Onefive, OVD-Kinegram, Silitec Fibers, Sinar, 

Rainbow Photonics, Schott Suisse, Spectros, Suss Microoptics, SwissOptic, 

Thin Film Physics, Time-Bandwidth Products, Victor Kyburz, Volpi, Vectronix

WZW Optic, Xenlux, Zünd Precision Optics…          … and many, many more !



46Context for the Minor in Photonics
• Photonics is widespread at EPFL: Physics, Chemistry, Microengineering, 

Electrical Engineering, Bioengineering, Architecture…

• Very successful Doctoral Program in Photonics

• Large photonics faculty body in the Microengineering Section, where photonics is 

one of the focuses

• The minor in photonics bundles these competencies to propose a high level 

photonics degree 

Objectives
• Educate students in the science of optics and photonics

• Prepare the students for their future in industry or academia

• Propose a balanced study plan between theory and practical work



47Courseplan



48Further information

please do not hesitate to 

contact me 

olivier.martin@epfl.ch





Minor in 
Imaging 

50
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An explosion of (very large) images



Context

Rich but scattered 

imaging curriculum

Skills in high demand by 

industry and academia 
Interdisciplinary field 

par excellence

EPFL: unique concentration 

of academic strengths 
Strategical context

Data 

Scientists
End-users

Instrument-

alists

Massive demand for 

deep-learning
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3
Pedagogical Concept 

• Train students with a wide, transversal set 

of imaging skills.

• Bring greater visibility/coherency to the large 

offer of imaging-related classes at EPFL.

• Holistic program: From acquisition (optics, 

physics, sensors, etc.) to computation 

(image analysis, ML, computer vision, etc)

• Mostly application-agnostic.
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4
Interest from (Swiss) Industry

• Interdisciplinary imaging skills are in increasing 

demand from the Swiss industry and the 

academic world.  

• Unanimously-positive feedback from 

contacted Swiss-based companies.

- Nestlé, Mikron, Rolex, Siemens, NanoLive, 

etc. 

• Wealth of job offers in imaging from major 

companies with offices in CH. 

- Apple CH, Novartis, Roche, Swatch, Google 

CH, Sony, etc. 



5

5
Center for Imaging

1. Promotion of interdisciplinary 

collaborations in imaging 

2. Support in image analysis  

3. Common solutions for image 

handling and processing

4. Training of students and users 

Core Pillars

PIXE BSF

Bio-EM 

imaging.epfl.ch
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• Holistic program

- instrumentation to computation

- theoretical and practical aspects

• ~25 courses (~90ECTS)

• Mandatory student project

• Strong interest from industry 

and academia

In Summary

https://imaging.epfl.ch/minor-in-imaging/

Open to all EPFL Master students
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Courses



58Courseplan



Mineur en
Technologies 
Biomédicales
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Switzerland Medtech 
environment

61

+ thousands of SME and start-up
https://www.startup.ch/medtech-startups

https://www.swissbiotech.org/category/services-medical-devices-technologies/

https://www.swiss-medtech.ch

https://www.startup.ch/medtech-startups
https://www.swissbiotech.org/category/services-medical-devices-technologies/


Employment trends in 
Medtech

62

4’500 news jobs beween 

2020 and 2022 

Source:  SMTI 2022



Top trends in medical 
technologies



Adapted offer and requisites
64

This Minor allows to aquire various fundamentals in many areas of 

biological and medical sciences

SV students will have the opportunity to deepen their engineering knowledge in their 

domain of interest leveraging the offered courses in the Minor curriculum and possibly 

select other courses from other engineering programs (up to 10 ECTS, upon 

agreement of the Minor coordinator



65Courseplan

Science & technology domains related to Medtech

• Proteomics

• Genetics and sequencing

• In vitro models 

• In vitro diagnostics

• Neuroengineering

• Sensors and instrumentations

• Reabilitation and prosthetics

• Imaging and Biomedicla signals treatment

• Digital diagnostics, data interpretation tools

• Biomaterial, Tissue engineering

• Biomechanics

• Surgical instruments and robotics

• Microsystems for sample processing and analysis 

(Biomems, lab-on-a-chip)

• …



We wish you a successful completion of your 

Bachelor and to find the right Master ! 



Download the 
presentation


