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INWENt gGmbH

e Organisation for international human resources
development, advanced training and dialogue

e ...which promotes sustainable social, economic and
ecological development all over the world by realizing
international and intercultural training for young
professionals, experts and managers
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INWENt gGmbH

e ...founded 2002 through merger of

Carl Duisberg Society (CDG) e.V. and
German Foundation for International Development (DSE)

e Shareholders

Federal Republic of Germany, represented by the Federal
Ministry of Economic Cooperation and Development (BMZ)

CDG e.V., representing the economy
DSE representing the Lander (Federal States)
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German — Israeli Cooperation Program in
Vocational Education and Training

e funded by Ministry of Industry, Trade and Labour
(Israel) and Federal Ministry of Education and
Research (Germany)

e established in 1969

e more than 1,400 Participants ever since

www.inwent.org/israel
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Working Methods in Cooperation

e theme-based workshops
e cooperation in project teams

e annual seminar aims at linking the programme
to science
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Activities

Development of curricula and
teaching materials

e 1 -

. System tests
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Micro Systems Technology (MST)

(or Mechanical and Electronical Micro Systems, MEMS)

e deals with the design and production of mechanical,
electronical, fluidical or optical components in dimen-
sions of um mostly on the base of silicon in clean room
processes

examples are sensors, actors, micromotors or analysis
systems in the biology, chemistry or medicine

: 1 i LT | || |r h Micro Systems

Quelle: Bosch there are typical clean room processes for production of ...

pressure [0

beams

electronic components like resistors, conductors, isolators,
capacitors, coils or pn-junctions for signal processing

etch masking

high doped Si-
aver by boron

Quelle:Bfz-Essen

mechanical elements like channels, cantilivers, membranes or
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General Project Goals

e Cooperation in...

exchange of curricula for different target groups
development of training concepts _—
development of training materials

further education of trainers and teachers
evaluating of training concepts

e
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University o. Applied
Science Gelsenkirchen

Vocational Training
Center Bfz-Essen
learn-mst

Vocational Traning
Center BWAW Erfurt /
Thuringen FasiMiT

University o. Applied
Science Kaiserslautern /
Zweibricken proMST

University o. Cooperative
Education Mannheim
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German Team

e Franz Derriks, Representativ of Bfz-Essen e.V.

e Prof. Kay Wilding, University of Cooperative Education Mannheim

e Prof. Dr. Lilienhof, University of Applied Science Gelsenkirchen

e Prof. Dr. Antoni Picard, University of Applied Science Zweibriicken
e Marion Wadewitz, Dietmar Naue, BWAW Thiiringen

Israel Team

e |Israel Zilberstein, Open University of Tel Aviv

e Ari Livheh, Ministry of Industry Trade and Labor

e Moshe Amir, Ministry of Industry Trade and Labor

e Dr. Rephael Yahel, Center of Education Technology (CET)
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K.Wilding © A.Livneh R.Yahel © A.Picard M.Amir
H.J.Lilienhof M.Wadewitz F.Derriks I.Zilberstein D.Naue
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Activities in 2007

e First workshop in Germany 7 Oct — 13 Oct 2007

Visit of training centers and universities on different level
Vocational Training level, Bachelor's and Master's level

microsystems factory Dortmund

Discussion and design of the next common project
activities in 2008
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Planned further Activities

e Development of training systems in Israel aimed to
Specialisation for practical engineers
Academic retraining
Vocational training of unemployed people

e For each training system development of
Curricula, teaching aids and materials
Design of laboratory experimentation and final project
Experimental run, evaluation and assessment

e Development of didactical materials for self study in design and
production of MST components

Design and production of a pressure sensor
Design and prototyping of a flow sensor
Construction, function and production of solar cells
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e Train the trainer activities
Lectures in education methods and means in MST
Practical training in MST production (clean room experience)

e Further development of the concept of the Virtual LAB

Functionality and courseware dealing with clean room equipment and
processes

Design of a common development project
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e Focusing to a typical and general
understandable MST application

e Leading the students step by step to a
deeper understanding

e Including of basic knowledge in
physics, chemistry...

e Explaining of design steps and _

simulation aspects
e Prototyping and planning of production

Quality test  Pressure Sensor

Franz Derriks - Coordinator 29-.Nov-2007 18



mst-componen
or products

No specialists

Skilled worker in
the production

Technician or
Practical engineer

Academic
professions

ts

[%2]
Q.
>
(@)
—_
o
—
()
(@)
—_
©
|_

Training Objectives

L]
=

Didactcal Approach

PROGRAM

GHRELG RN
= b0 bl (L

»
»

MST

Micro Systems
Technology

: Tools, Requirements | Training
bl Methods of work objectives
o General
Application understanding
) . Understanding | Operating compe-
Production Production the interaction | tence, assurance of
process steps, systems . . .
and machinery in processes, quality, environ-
operating mental protection
Principles, Function ckeck | Handling of Application
physics, and measure- measurement knowledae
qualities ment technique | equipment g
Theory and Mathematics CAD, modelling,| Design
apllied science and modelling simulation knowledge
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Example: Flow Sensor
(application, physics, modelling,
simulation, production)

speed profile temperature profile

o .
80ml/min / Resolutio ' fluid >
down to 2 pl/min Source: Medtronik
insulin pump _X
J— 7
! > ‘
T

Quelle: Sensirion Laminar flow in a '
narrow tube Heat é)kchange/;t

Stfface e

= Numerical modelling

© moved distiibution

Sensor Element Production

resistors as heatér and
temperature gensors

temperature
sensor i

Macro model

Micro Systems
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Hands on experiences in the IDroductlonk
real clean room: In one wee

execution of all important ‘

production steps in producing
a pressure sensor

one week
central location

Blended learning approach:

o .. . . Interactive simulation
E Training in the Virtual LAB:
< . . Annimation
= studying the instruments _
g © i Video sequences
= § machines and procedures Practical guides
B Machine manuals . LA A da :
= : ISU pm S\
[0 -
S Lecture in MST theory ’ Angdlscher
D— -
T | Bond Glastrager [
Source: University of Appl. Science Zweibriicken
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Opeating

panel
Resullts %fﬁ EEnema L I Process
simulate EEER e nm animation
process  RVASERViEE 2
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students

Lab less
institutions

Students ............... ...:.,4... ..........................................................

Clean Room Facilities: 300 gm
Investment cost about 16 million €
Operating costs about 750 thousand € p.a.
Facilities for Si-micromechanics and UV-LIGA
Measurement equipment: RTM, AFM,
optical and tactile surface measuring

students
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Danke fur die Aufmerksamkeit !
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