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What is Microengineering ?

Microengineering is a branch of engineering that deals with the design and fabrication of
very small structures and devices, typically on the scale of micrometers or smaller. It involves
the use of microfabrication techniques to create complex systems and machines with

dimensions that are often measured in microns.

Microengineering encompasses a wide range of applications, including micro-electronics,
micro-electromechanical systems (MEMS), microfluidics, nanotechnology, and
bioengineering. Some examples of microengineering products include microsensors, micro-

actuators, micro-optics, microfluidic chips, and microelectronic devices.

Microengineering plays an increasingly important role in many fields, including medicine,
electronics, materials science, and environmental monitoring. By creating devices that are
small, efficient, and precise, microengineering is enabling new applications and advancing

scientific understanding in a variety of areas.
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manecinaue Jaguet-Droz Automata

Ancestors to modern robotics
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Watch Valley: Birthplace of Swiss Watchmaking
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39 research institutes
1’000 companies
5’000 students

Medtech & Microtechnology
Lab technologies & diagnostics
Neurotechnologies
Digital health
Immunology
Oncology
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Size and Mass Speed

Energy consumption

40’000 droplets per second

IMU from Xsens (2019)
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Microengineering master

Optics & photonics

Micro/Nano

Advanced production &
manufacturing

Minors

Optics &

. Biomedical
Photonics

Technologies




EPFL Other EPFL BaS programs ’

4.50 average
FiG S et B s No mandatory prerequisit rules
Robotics master Recommended background: Microengineering master
| = : » Electronics
* Programming
* Mechanical design
* Microfab
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_astrial Optics & photonics

AK/IobiIe Micro/Nano

Advanced production &
manufacturing

Medical

Minors

Optics &

. Biomedical
Photonics

Technologies
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ELECTIVE COURSES INTERNSHIP
Orientations and specializations In a company or a laboratory

are possible | 90 ECTS

MASTER

120 ECTS

INCLUDING AN MASTER’S THESIS
OPTIONAL MINOR At EPFL, in a company
30 ECTS or at another university | 30 ECTS

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

Group 2
Options

Group 1

Fondations

Bloc 1
Foundations

—

Master thesis
(30 ECTS)

Industry internship

Optional group
Free choice of courses Project Il in minor
(39 ECTS) (8-10 ECTS)

Optional group

e Optional group

(19 ECTS)
Project Il Project Il
(10 ECTS) (10 ECTS)

Bloc 2 (15 ECTS)
Foundation courses
(17 courses, 49 ECTS possibles, 3 orientations)

SHS Project (6 ECTS)
Microengineering semester project | (10 ECTS)
Machine learning I(4 ECTS)

Product design and system engineering (10 ECTS)

11



Sl Products Design and Systems Engineering :

LEEEEE  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.

Florian

Business
developer

pablo

Propu\s‘on
Des‘\gnef

MCU board

Power adapter

LiPo battery

Custom PCB +
LoRa module
Vibrator

Wireless
charging coil

Package
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Orientations are meant as guidelines to help students
choose their courses

A B c
. . . A d and Producti
Optics and Photonics Micro ans Nanosystems dvanced an : rg HeHon
and Fabrication
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Orientations - Master Microengineering

v . . . [ Machine learning | }
8 Products Design and System Engineering Semester project 1
o | SHS ]
A: Optics and photonics B: Micro & Nanosystems C: Advanced Production and
Scaling | . q Fabrication
= Computational optical imaging caling laws in micro-an Introducti dditi
i nanosystems ntroduction to additive
- manufacturing
a Selected topics in advanced optics
3 Smart sensors for 10T
(G) Optical design with Zemax = -
nomechanical devices
essing with intelligent
systems
- Applied and industrial robotics
c
g_ ‘ Manufacturing systems and supply
»n Metrology chain dynamics
—
o Nanotechnology
s § 1
o Fundamentals and processes of PV devices
O

[ |
Laser fundamentals and applications for
engineers

15



Orientations - Master Microengineering

Micro et Nanosystems C: Advanced Production and

Physique des composants
semiconducteurs

A: Optics et Photonics

Fabrication Techniques

J— Lasers: theory and modern Physma.l et s Fundamentals of
— S micro and q
© applications Pu——— analog IC design
[ Biomedical optics Biomicroscopy | u
~ Quantum and nanocomputing Fu.ndamentals of
o X biosensors and MEMS practicals |
o _ ) CLGEEGE electronic biochips
o § Nonlinear optics for quantum Basic integrated photonic C d
(o] technologies components: fundamentals and Neural interfaces em(llar:rmsze(:ie Commande non-
G simulations mo:leurs linéaire
Optics laboratories Radiofrequency
Fall Nonlinear optics for quantum circuits design
technologies
Photonic systems and technology Slieneer adc!mve Analyfe e
manufacturing produits et
environments i e
Metrology practj technologies systéemes
- Fundamentals of —
Biomicroscopy Il . N )
o1 Biophotonics Nanophoton '5 Large area electronic devices and Computational Laser
.E — ! R aterals motor control microprocessing
— Physics of photo projects
UQ)- Optics laboratories Deep learning for semiconductor devid i
. Spring optical imaging - IEct=igal . ) _ Haptic human Industrial
Advanced photonic transducers: Organic and printed electronics P .
robot interfaces automation
(o] classical and quantum Nanobiotechnology and
o applications biophysics
=] - = = - - Continuouse Sy
e La science qt_:antnﬂue, une vision Sfensors in me:fhcal MEMS practicals Il improvement of dentifiontion
o singuliére instrumentation manufacturing systems
Al / ML Signals & Bio Systems Robotics
. Software architecture Image processing | Embedded systems Basics of mobile robotics
: Machine learning Il Image processing Il Systems engineering Legged robots
Q Machine learning programming: Bio-image informatic, Audio Lab on app development for tablets and Aerial robotics
T =
c O Distributed intelligent systems Neural signal and signal processing smartphones Evolutionary robotics
< E Model predictive control Translational neuroengineering Management de projet et analyse du risque Intercultural presentation skills

Advanced control systems

Applied biomedical signal processing
Introduction to Bioengineering

Space mission design and operations
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Industry Players
Optics & Photonics

systems ag

Laser marking

Laser cutting
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mlcrotechnlque

Microfab,
MEMS, Sensors
and Packagmg

JEOJATIJ

securing peo

Example of
Industry Players
Micro &
Nanosystems

A

Health System

K72
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EPFL Advanced manufacturing
e BU H LER

Supply chain

ROLEX

» Nestle. v _
‘ MESPRESSO Cartier

Example of Industry ARk | PHILIP MORRIS
INTERNATIONAL
players

Advanced Manufacturing B BOBST

& Production

S vk/mi Y AL HD D
Ve d Iy SV
DEMAUREX .

%
SIS

Materials processing AlCA » SHe \

Industrial robotics
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.

Company evaluation (August ‘21 — August 23, 403 MT & RO students)

Excellent MW Good M Sufficient Insufficient

Overall Evaluation
ively to feedback
Independence o evaluate them
er/his own ideas
icultural context 71 12
CO mmun |Cat| on self-confidence) 136 30 M

e of reasoning) 155 14
i i ork delivered 99 1013
Integration in the .
{1 prOfeSSIOnaI World a| ethical codes 50 8 1
A ergent issues
Planning and management ..
Of WOI"k taSkS ent of priorities
. i, " 'y O methodologies 142 16 1
Application of scientific . I
and technical knowledge - . ™

0% 10% 20% 30% A40% 50% 609 70% 230% 90% 100%
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What is Microenginering onboard a Rover ? .

Software

q Projet informatique:

BA2
Projet robotigue: BA6 Bras robotique
Electronique L ) Automatique et
A Ay commandes numériques:
Electrotechnique I+lI: BA1-2 L% ) BAS
Electronique I+1l: BA3-4 < Actionneurs I+ll: BA5-6

Systémes logiques: BA3 3
Microcontréleurs: BA4

=

Chassis

Projet mécanique: BA1
Conception de
meécanismes: BA3-4.

VipLore

22
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Student Startup
Launchpad

We foster student entrepreneurship as a driver for leadership, impact and

innovation. We are building the next generation of students founders with a
drive for excellence, an instinct for leadership and an aspiration for societal
impact.
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B institute of electrical
and micro engineering

IEM covers the following major technical fields:

Research in IEM :

. E|ectr0nic CirCUitS and Devices s 37 Full Professors / Associate Professors / Tenure-Track Assistant
: : : . Professors
. Mlcro—.manufacturlng and Micro- and Nano-technologies v 1 SNSE_funded Professor
* Robotics = 13 Adjunct Professors
* |oT, Computer & Communication Engineering » 11 Senior Scientists
. OptiCS, Photonics and wave engineering = 1 Member of the US National Academy of Engineering
. . . . = 1 Member of the American Academy of Arts & Sciences
» Machine learning, Information Science and Systems T .
= ember of the Academia Europaea
« Power and Energy = 2 Members of Swiss Academy of Engineering Sciences

= 25 ERC grants : 12 Advanced, 6 Consolidator and 7 Starting grants
since 2008



L2 B8 One Institute on 3 campuses
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] institutge of eleqtrical_
and micro engineering

Geneva - Campus Biotech

+ Bio- and neuroengineering (Wyss center) » 420 staff
» Human Brain Project 9 chairs
« Center for neuroprosthetics + 3880 m?

Neuchatel - Microcity + 230 staff

+ Microengineering and nanotechnologies + 11 chairs
+ 8035 m?

Neuchatel’

Lausanne

Fribourg
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Project Il

(10 ECTS)




S8 Recommended and possible Minors

mlcrotechmque Data and internet of things Interdiscipl Atienza D.

Akl Energy Interdiscipl GM Maréchal F
Imaging Interdiscipl MT Sage Danisl
Engineering for sustainability Interdiscipl SIE Gilliéron P.Y. | Leterrie
Technology management and entrepreneurship Interdiscipl MTE de Rassenfosse G.
Neuro-X Discipl. NX Hummel F, Micera S.
Photonics Interdiscipl MT Martin O
Physics of living systems Interdiscipl SV Persat A.
Quantum science and engineering Discipl. S1Q Macrns N. et Klinke H.
Biomedical technologies Interdiscipl MT Guiducci C
Spacial technologies Interdiscipl EL Kneib J -P.
Computational science and engineering Discipl. MA Pouchon O
Architecture Discipl AR Kochnitzky Palluel L c
Computational Biology Interdiscipl IN Salatheé M. c
Biotechnology Interdiscipl CGC Pick H. C .
Chemistry and chemical engineering Discipl CGC Marendaz J -L c Recgmmanded in the Stu_dy plans B o

- e Choice of the courses with the advice of the initiating
Cyber security Discipl. IN Hazboun E. c ) , ,
¢ section and the person in charge of the minor

Data science Discipl. SC Hazboun E. c
Integrated Design, Architecture and Sustainability : Interdiscipl AR Andersen M_ Rey E C
Territories in transformation and climate Interdiscipl AR Joost St c
Civil engineering Discipl. GC Turberg P C
Electrical and electronic engineering Discipl. EL Gay-Balmaz Ph C
Mechanical engineering Discipl GM Prenleloup A c
Systems Engineering Interdiscipl MTE Weber Th c
Computer science Discipl. IN Hazboun E. C
Life sciences engineering Discipl SV Grisoni B c
Financial engineering Discipl. IF Fahlenbrach R. c
Mathematics Discipl. MA Pouchon O C
Physics Discipl PH Mari D c
Materials science and engineering Discipl. MX Marselli B. c
Environmental sciences and engineering Discipl. SIE Gilliéron P.-Y C
Statistics Discipl MA Mhalla L c
Communication systems Discipl. SC Hazboun E. c




Sl Minors administrated by our section
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EPFL

microlechnigue

Biomedical technologies

Photonics ~ Imagi 2 _ -
minor 2023-24 7/ : minor 2023-24

L weenew
vorVT>

S
X A
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g

Discover the world ol photonics!
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Bachelor Master

Microengineering & Robotics
700
600
500

2010-11
2011-12
2012-13
2013-14
2014-15
2015-16
2016-17
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
2010-11
201112
2012-13
2013-14
2014-15
2015-16
201617
2017-18
2018-19
2019-20
2020-21
2021-22
2022-23
2023-24
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Master

Bachelor
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gl Short Movie to learn more
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Section de Microtechnique EPFL 0o »

Faculté des Sciences
et Techniques
de I'Ingénieur (STI)

> M N 0:13/10:00 Faites défiler la page pogr afficher plus de détails o (] Ao dL


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

Léonard Badet

Head of Group Technology — Bobst . BOBST

Master Microtechnique terminé en 2017
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Alumni Testimonies

Damien Wittwer
Business Unit Manager Associate
Master Microtechnigque terminé en 2010

_@. SONCEBOZ

33


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

gl Alumni Testimonies
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Adrien Briod
Founder and CTO
Master Microtechnique terminé en 2009
Thés doctorat EPFL 2013

FLYABILITY
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S Worldwide recognition

EduRank

-, prr LI . .
e RIS For Engineering

#4in Europe

#1in Switzerland

Enrollment 12,576

8. Federal Institute of Technology Lausanne

#1in Europe EPFL

#1in Switzerland

3 Switzerland | Lausanne

14. Federal Institute of Technology Lausanne

E3 Switzerland | Lausanne
For Nanotechnology

#2in Europe E PFL

#1in Switzerland

Enrcllment 12,576

https://edurank.org/enqgineering/nanotechnology/

28. Federal Institute of Technology Lausanne

X Switzerland | Lausanne

w
o

Speaker
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8. Federal Institute of Technology Lausanne

A switzerland | Lausanne

For Electrical Engineering

#1in Europe E P FL

#1in Switzerland

20. Federal Institute of Technology Lausanne

3 Switzerland | Lausanne

For Materials Science
#3in Europe EPFL

#1in Switzerland

23. Federal Institute of Technology Lausanne

Il switzerland | Lausanne

For Optical Engineering

#4in Europe EPFL

#1in Switzerland



https://edurank.org/engineering/nanotechnology/
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We wish you a successful continuation of your
il Bachelor studies and hope that you will make the

right choice for your Master !
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