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TC - DTU Zsolt lllyefalvi-Vitéz & Réka Batorfi (BME-ETT)

COREP - BME
CEA=FSRM Introduction

About EuroTraining

Objectives
Description of micro/nanosystems courses and syllabuses
from selected universities

Access to the Course Catalogue: www.eurotraining.net

General characterization of the European situation
- No dedicated BSc programs of MST
- Numerous advanced programs of MSc and PhD
- Great offer of short-courses for continuing education
- Cooperative Programs

Best practices:
- High quality university programs of MST & nano
technology
- Cooperative programs

- Short courses and e-learning programs
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% EuroTraining-MST - Workpackages
EUROTRAINING

WP5: Management

TC - DTU 5.1 Project management
COREP - BME 5.2 Performance monitoring
CEA - FSRM |
WP1: Professional
advancement training
T1.1: Industrial course
requirements
T1.2: Stimulating course
providers (gap filling)
T1.3: SME training .
T1.4: New Member State
support >
WP3: European 1'}1”' !
Training . .
s 1 | 1 WP4: Stimulating the
interest of young
- le
T3.1: European trainin peop
web (pECD) g T4.1: Survey on
T3.2: Quality Labelling Training users national initiatives
Training providers T3.3: Promotion T4.2: Stimulation of new
initiatives
WP2: University training —>
T2.1: University course =
requirements —
T2.2: Provision of —
courses/workshops ||
(gap-filling) )
Sep 2, 2009 T2.3 Course modules e-fair
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% Determiners of EuroTraining Activities and Roadmap:
New Instruments in ERA

EUROTRAINING

TC-DTU New instruments in the European Research Area
COREP - BME
CEA - FSRM 1. European Technology Platforms  to support the

European Research and Innovation Area
 EP0SS — TP of Smart Systemintegration
 ENIAC — the Nanoelectronic TP

* Photonics21 - TP for the photonics community

2. European Institute of Innovation and Technology (EIT)
Knowledge and Innovation Community (KIC)

3. Running collaborative projects in FP6 and FP7, which all
have training activities.

4. New Internet based methods to increase knowledge and
promote research

Conclusion:
Need to have connections to the relevant ETP  and KIC;
Motivate Platforms and Projects to supply suitable courses
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% EP0OSS links to other ETPs
EUROTRAINING

TC-DTU
COREP - BME
CEA - FSRM

Conclusion:

EuroTraining should focus on EP0oSS, ENIAC and other
European Technology Platforms

Applications (medical, transport, mobile) are important
Sep 2, 2009

Coepenhagen, DK

COOPERATION



| —_—
SEVENTH FRAMEWORK
PROGRAMME



n $%

%

@Ero_s;‘r.

SEVENTH FRAMEWORK
PROGRAMME

| —
SEVENTH FRAMEWORK
PROGRAMME

%




% Objectives: Description of micro/nanosystems
curricula and courses of selected universities

EUROTRAINING

C- . . .
COTREp?TBUME A survey on Microsystems curricula and educational

CEA-FSRM programmes offered by internationally leading universities
was made to draw up the training course requirements for
microsystem technology of graduate schools.

The experiences with new training methodologies like web
based training have also been collected for evaluation.

The goal of these activities of the EuroTraining project is to
set up a web-service to stimulate the development and
provision of course material and learning tools that can
be used in graduate schools and made them available via
the European Training Infrastructure.

The selection of the university and the characterization of
programmes and courses can be found in three tables,
accessible at www.eurotraining.net

o List of MST university BSc courses ver3.pdf;
e List of MST university MSc courses ver3.pdf;
e List of MST university short courses ver3.pdf.
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{5\:’ )~ Access to the Course Catalogue: www.eurotraining.net
1
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TRAINING

TC-DTU
COREP - BME
CEA - FSRM

ICT knowhow for profit
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TC-DTU
COREP - BME
CEA - FSRM
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Access to training materials:  www.eurotraining.net

> UNIVERSITY SERVICE > Training materials

COOPERATION



% Access to training materials:  www.eurotraining.net
> ... > Training materials > Micro/Nano Systems

EUROTRAINING

TC-DTU
COREP - BME
CEA - FSRM
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% General characterization of the European situation:
Microsystems University Curricula & Programs

EUROTRAINING

COTFSE;?TBUME Generally, there are no dedicated BSc programs of

CEA-FSRM microsystem technology. Some Bachelor's programs with
the opportunity of learning one or two optional courses in
the 4™ or later semesters were found only. The situation is
typical of every EU states. The students first have to learn
the basic technical and scientific material to rely on in their
future studies.

On the other hand, there are a lot of MSc and doctoral
programs of microsystem technology

The recommended BSc degree required to be able to
continue In special microsystem technology masters
education are: Bachelor in

 electronic and/or electrical engineering,
e materials science,

e chemistry,

» biotechnology.
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% Best practices:
High quality university programs of MST & nano
EUROTRAINING

TC - BTU A high level example: Chalmers University of Technology,
COREP — BME GoOteborg, Sweden has an MSc programme named
Microtechnology . It lasts 4 semesters. It is driven by the
industrial needs in the automotive, biomedical, health,
energy-saving and IT applications. It emphasizes the
Importance of interdisciplinary sciences like physics,
chemistry, electrical engineering, mechanics and materials
science. This knowledge is crucial for bridging the gap
between research results and the design of new products.

The program has three major profiles : Packaging , MEMS
and Bionano Systems Technology , characterised by a
number of hands-on laboratory work.

Students can get special profiles : microtechnology,
electronics design, microwave and photonics,
bionanoscience, production management, materials
science, applied mechanics, and others.

Thesis works are carried out In collaboration  with
Industry and/or with research institutes and/or with other

S€p 2, 2009 research groups from other international universities.
Coepenhagen, DK
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% Best practices:
Microsystems Masters program at Chalmers: Yearl
EUROTRAINING

TC-DTU
COREP - BME
CEA - FSRM
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% Best practices:
Microsystems Masters program at Chalmers: Year2
EUROTRAINING

TC-DTU
COREP - BME
CEA - FSRM
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% Best practices:
High quality university programs of MST & nano
EUROTRAINING

TC - DTU Good example is King's College London , UK, the offered
COREP ~ BME MSc program is Nanotechnology Engineering . It lasts 4
semesters, it gives an overall education of the new matters
of micro/nano technology and applied nanotechnology. The
main focus is on nanofabrication and nanomaterials, and
there is an additional specialisation in micro/nanorobotics
and computer-aided engineering.

Three compulsory modules (Dynamical Systems; Project
Management; Advanced Numerical Methods for Engineers)
provide generic engineering knowledge applicable not only
In nanotechnology but also in other areas of engineering.

The student then choose groups of modules from either
Mechatronics or Computer-Aided Mechanical Engineering
programs which provide specialisation in these research
areas. The individual research project is in the last
semester and consists of full-time, experimental or
computational work in one special research area.

CEA-FSRM

Sep 2, 2009
Coepenhagen, DK

COOPERATION



Best practices — Cooperative programs:
Master Program of ECIU
=oeazYNIMINfe®  (European Consortium of Innovative Universities)

TC_DTU . . . = - -
SO EY[ Joint Masters program in Materials Science Engineer  ing

CEA=FSRM The students have to gain 120 ECTS during the program, and
will be awarded European Masters in Materials Science.

Participating universities are as follows:

* Universidade de Aveiro, Portugal,
 Hamburg University of Technology TUHH, Germany,
» Aalborg Universitet, AAU, Denmark,

* Universitat Autonoma de Barcelona (E),

* Université de Technologie de Compiege (F),
* Universitat Dortmund (D),

» Linkdpings Universitet (S),

» University of Strathclyde (UK),

» Politechnico di Torino (1),

* Universiteit Twente (NL),

» University of Warwick (UK).
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% Best practices — Cooperative programs:
Master Programs of Erasmus Mundus

EUROTRAINING

e DTU Nanotechnology is in the focus of the related program of
COREP — BME Erasmus Mundus . The available studies are:
CEAZFERN « Nanotechnology,
e Nanoscience,
« Biophysics,
e Bionanotechnology.
The participating universities are:
« Katholieke Universitat Leuven, Belgium,;
« Technical University of Dresden, Germany;
» Technical University Delft/Leiden, Germany;
« Chalmers University of Technology, G6teborg, Sweden.

The program consists of introductory courses, non-technical
course modules, core courses, major and minor courses
(mostly elective) and a master thesis research project.

All international studies are held in English and promote
international relations and cooperation, knowledge-sharing,
understanding different cultures and good experience in
problem-solving in a multinational atmosphere.
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Best practices — Cooperative programs:

% Joint Master Program of INPG, PoliTo & EPFL
EUROTRAINING

TC - DTU Master's Degree in Micro- and Nanotechnology for
COREP - BME

S Integrated Systems, a cooperative program set up by INP
Grenoble (INPG), Turin Polytechnique (PoliTo) and Ecole
Polytechnique Fédéral de Lausanne (EPFL) as a joint
master degree in micro- and nanotechnology for integrated
systems.

The objective of this degree course is to produce engineers
with a wide range of knowledge in this discipline, which is
overflowing with applications in practically all sectors of the
world economy. It is a versatile degree course, given
primarily in English.

It relies on the complementary skills of three leading
European universities, in training and research in the sphere
of micro and nanotechnology. In the 2nd and 3rd semester,
the student has to choose optional courses for 4 ECTS.
They also have to choose one block in the 3rd semester.
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% Best training practices > High level short courses:

Microelectronic and MEMS Sensors — BME-ETT
EUROTRAINING

TC - DTU The course provides participants with an overview of
GO el microsensors, i.e. miniature devices for measuring physical
and chemical quantities such as pressure, acceleration,
speed, chemical concentration, etc. Microsensors fabricated
by solid-state and MEMS technology, from ceramics, thin
and thick films, polymer films, as well as, by optical fiber
technology are described and characterized.

The different sensor structures in use, the most important
sensing effects, as well as, the principles of sensing various
parameters are presented.

The overview of application fields includes industrial
process control, automotive and household case studies,
with a special focus on environmental monitoring and
biomedical applications.

The presentation uses the magnificent virtual tools of
SensEdu and MEMSEdu, which tools were developed as a
CPMT initiative in the frame of IEEE/NSF faculty fellowship
program.

CEA-FSRM
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Best training practices > Internet based courses:

% SensEdu of Budapest University of Technology
EUROTRAINING

TC-DTU
COREP - BME Free access at www.ett.bome.hu/sensedu/

CEA - FSRM Demonstration is possible.
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EUROTRAINING

TC-DTU
COREP - BME
CEA - FSRM
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Best training practices > Internet based courses:
Virtual Laboratory of BME-ETT: www.ett.bme.hu/viab/

COOPERATION



% Best training practices > Internet based courses:
Demo by MEMSEdu: www.ett.bme.hu/memsedu/

EUROTRAINING

TC-DTU = c . .
COREP - BME Acceleration Sensor of Bulk Micromachined Si

CEA - FSRM
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% Best training practices > Internet based courses:
Demo by MEMSEdu: www.ett.bme.hu/memsedu/

EUROTRAINING

TC-DTU . . .
COREP - BME Accelerometer Operation Principle

CEA - FSRM
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% Best training practices > Internet based courses:
Demo by MEMSEdu: www.ett.bme.hu/memsedu/

EUROTRAINING

TC - DTU - . ) )
COREP - BME Acceleration Sensor of Surface Micromachined Si

CEA - FSRM
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% Best training practices > Internet based courses:
Demo by MEMSEdu: www.ett.bme.hu/memsedu/

EUROTRAINING

TC-DTU .
COREP - BME Acceleration Sensor Products

CEA - FSRM
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% Best training practices worldwide:
List of best training practices and contents
EUROTRAINING

CoRep - B Reaching the general public — WEB to discover nano
CEA-FSRM Reaching the general public — Nanocity, Nano Truck
Nanoscience module for secondary schools

Journal of undergraduate research

Research Experience opportunities for Undergraduates in
summer (REU)

Undergraduate academic year research opportunities
Graduate fellowships

Research and curriculum development program for
teachers

Seminar series: Frontiers in nanotechnology
Nano-day: an event for children
Nanotechnology curriculum development
International research opportunities
Miscellaneous educational outreach

Sep 2, 2009
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% Avalilable best training practices:
Nano Truck
EUROTRAINING

COTFfE;?TBUME The German Nano Truck provides a mobile nano world

CEA - FSRM experience (http://www.nanotruck.de/en).

Sep 2, 2009
Coepenhagen, DK

COOPERATION



e . Available best training practices:
8
i\v The www.NanoED.org Resource Portal

TRAINING

TC-DTU
COREP - BME
CEA - FSRM
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CEA - FSRM

Sep 2, 2009
Coepenhagen, DK

Avallable best training practices:
Nanoelectronics courses at NanoED.org

COOPERATION



% Available best training practices:
Interactive Workbook in the NanoKids™ Project
EUROTRAINING

TC-DTU
COREP - BME
CEA - FSRM

Teachers looking for help with nanoscience and technology
curriculum can also find assistance on the NanoEd
Resource Portal.
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TC-DTU
COREP - BME
CEA - FSRM
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Avalilable best training practices:
Nanoforum Educational Glossary Tree
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EUROTRAINING

TC-DTU
COREP - BME
CEA - FSRM
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Conclusions for course provision needs
for high level MST/nano continuing education

Course content for projects and platforms:

More Moore: for specialists to develop design skills
More than Moore: for engineers to enhance applications

Content for EuroTraining stimulated course provisio n:

Nanoscience and nanotechnology, including beyond
CMOQOS: for all people to increase public awareness and
Interest in technical sciences

Target audience:

all ages and levels (school, graduate, post-graduate);
all industries (including SMEs),

all countries (including New Member States)

Special attention on:

- teachers’ training (train-the-trainers);

- educational materials (use the Internet, course sharing);
- complementary skills  (spin-off, safety).

COOPERATION



