


VISION

Strategic Research Agenda for

Micro and Nano Manufacturing

Technologies

In concomitance with the
official launch of MINAM,
a Strategic Research
Agenda (SRA) has

been released. The key
objective of the agenda
is to provide details
about the identified
challenges and research
priorities with the
objective of accelerating
the development

of new micro- and
nanomanufacturing
technology (MNMT)

and their rapid
transformation from
laboratory based
prototypes into

volume manufacturing
applications.

Outlined trends and R&D
priorities are illustrated
with examples from

key European industrial
sectors.

The MINAM Vision and
Strategic Research Agenda
can be downloaded from the

MINAM webportal:
http://lwww.minamwebportal.eu
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Figure | — Roadmapping for the European micro- and nanomanufacturing Vision

Microtechnology is  migrating
from the electronics domain into
a much broader range of appli-
cations with the introduction of
microelectromechanical ~ systems
(MEMS), and its integration in
different commercial sectors, such
as medicine, automotive, textile,
consumer and biological.

It should be pointed out that while
micro technologies have given way
to numerous products which are
already on the market or are about
to emerge, and several companies
are making good business with
nanomaterials, nanotechnologies
are still in an early phase.

A confirmation comes from the
2007 Nobel Prize for physics that
rewarded Albert Fert and Peter
Gruenberg for discovering the
physical effect known as giant
magnetoresistance (GMR) which
is extensively used to read data
in increasingly smaller hard disks.

The state of the art - Fragmented Studies in a
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The Nobel citation described the
discovery of the GMR as “one
of the first real applications of
the promising field of nanotech-
nology”. It is easy to foresee the
impact of nanotechnologies as
exponentially growing in the very
near future considering how active
research in this field is.

The development of the MINAM
Strategic Research Agenda has been
informed by ongoing coordinated
roadmapping activities. These are
aimed at providing an overview
linking together the major driving
factors, such as, applications,
market requirements and techno-
logical capabilities of a highly
interdisciplinary field (Figure 2).

Europe has an excellent research
competence and the required
system knowledge to capture a
good part of this market. However,
to reach this objective, there is need
within the multi-disciplinary field
of micro- and nanomanufacturing
technology for more applied R&D,
more focus, more critical mass and
a faster transfer of R&D results and
innovation into the market and in
products.

To achieve these goals, the targets
of the European micro- and
nanomanufacturing industry are:

* to establish a new industry for
products based on emerging
MNMT

* to develop Europe as the
leading location for the
production of nanoparticles,
micro- and nanostructures and
components with “micro/nano
inside”

2013

* to establish the complete value
chain leading to the manufac-
turing of European micro- and
nanotechnology products

* to ensure that the new
micro- and nano products are
produced at European facilities
using equipment and systems
of European origin thus over-
coming the current situation
in which only R&D, pilot cases
and first production lines are
set in Europe.

One of the key conclusions of the
MINAM Strategic Research Agenda
has been that micro- and nanoman-
ufacturing is a highly resource and
knowledge intensive sector and
capitalising on the latest techno-
logical developments can only be
achieved by a concerted effort of
industrial stakeholders, research
and academic organisations and
public bodies. This is where
MINAM can play a major role, by
linking relevant national and inter-
national projects, organisations
and initiatives and disseminating
and promoting results to facili-
tate a new level of integration of
micro- and nanomanufacturing
technologies in support of a
number of critical EU sectors.

Contacts:

Prof. Svetan Ratchey,
Director of the Precision
Manufacturing Centre,
University of Nottingham,

email: svetan.ratchev@
nottingham.ac.uk

Michele Turitto, PhD
researcher, University

of Nottingham, email:
epxmt2 @nottingham.ac.uk
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International
Precision
Assembly

Seminar

IPAS’2008

The 4th International Precision
Assembly Seminar (IPAS’ 2008) was
held in Chamonix, France on 10-13
February. IPAS is a major event for
international scholars in the areas
of Precision Assembly and provides
a forum to discuss the rapidly
evolving field of micro-assembly
technologies and applications,
including the development of
microfactories and microsystem
fabrication.

The event was very successful with
over 70 attendees from across the
EU and also the US. A total of 40
papers were presented, together
with a workshop on the EUPASS
project. Keynote speeches were
given by representatives from
Zeiss, Mikron, Sysmelec and ETH
and were very well received by
delegates.

http://www.ipas2008.org

European Training Network in
Micro and Nanomanufacturing

The education and training of
today’s researchers constitutes
a fundamental pillar to provide
Europe in the next years with a
pool of high qualified industrial-
ists and scientists. The Marie-Curie
Research and Training Network
ASSEMIC ‘“Advanced Methods and
Tools for Handling and Assembly
in Micro- technology” held in
December 2007 its final meeting
after 4 years project duration.

In the project ASSEMIC, tens
of early stage and experienced
researchers  -corresponding to

Successful MNT
workshop in
Russia

The 2nd International Workshop
on Micro- and Nanotechnologies
and Systems organised by the
IPMMAN Project and the European
Technology Platform MINAM held
in Moscow last October was a great
success.

The organisation of the IPMMAN
workshop was managed by
Professor Valery Gradetsky from
the Institute for Problems in
Mechanics Russian Academy of
Sciences and by the “Expodesign”
Russian Exhibition company.

Topics of the workshop included:
micro-nanosystems and technolo-
gies; nanomaterials, nanosurfaces;
nanoparticles and nanolayers;
nanostructuring and  coating;
micro-assembly and integration of
macro-/micro-/nano-components;
technology integration for macro/
micro/nano production.

The workshop was a forum which
promoted transnational coopera-
tion, roadmapping, research,
development, integration, applica-
tion and theoretical aspects in the
area of advanced micro- nanotech-
nologies and systems. Specialists

more than 500 Person-Month have
received high quality training at
the 14 participant institutions
and in the dedicated ASSEMIC
training workshops and academic
seminars. They have also achieved
important progress in the area of
Micro handling and —assembly.
Their findings are now published
in more than 70 publications and
in a book which received various
prizes and awards.

ASSEMIC prototypes, demonstra-
tors and results include novel and
optimized micro grippers, micro

from industry, universities and
research institutes discussed future
aspects in the micro- nanotech-
nology domain, related to
production of nanomaterials,
nanosurfaces and systems, micro
handling and assembly, technolog-
ical potential of nanolithography,
application of micro- and
nanotechnologies in advanced
techniques, machinery, aviation,
robotics, biology, medicine, and
measurement methods.

279 participants from 11 countries
attended the workshop in Moscow.

Dr.Wolfgang Schaefer, from Fraunhofer IPA,
presenting MINAM Platform

There were scientists from Austria,
Germany, Greece, Hungary,
Italy, Latvia, Portugal, Romania,
Russia, Spain, and the United
Kingdom. The participants visited
the 5th International Exhibition
“Robotics-2007” that was held at
All-Russia Exhibition Centre at the
same period of time.

Proceedings of the workshop
can be access soon on IPMMAN
webpage

www.ipmman.eu

IPMMAN Workshop and Half Year Meeting 2007- Moscow

robots and optical
position  sensors,
innovative  micro
assemblyprocesses
by means of laser,
hot air stream
or adhesive and
wafer scale processes, applica-
tions in biology and medicine,
test and characterization of MEMS
structures.

ASSEMIC work provided partial
background for the creation of a
start-up company.

Training of ESRs (ASSEMIC)

For more information, visit

www.assemic.net



www.ipmman.eu
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VISION FP7 NEWS

MICRO- AND NANO-TECHNOLO
RETAINED UNDER THE |

14 projects were retained for negotiation by the European Commission following the first call in Nano

Micro-manufacturing The FP7 topic on
Production technologies and equipment for micro-manufacturing
will add 5 projects:

MULTILAYER  develops low cost mass production technologies using multimaterial deposition and structuring to create 3D
micro components. Processes are tape-casting combined with new printing shaping technologies. Applications
are in micro-moulding.

MICROFLEX  concerns fabrication of flexible materials in the form of high added value smart fabrics/textiles which are able to
sense stimuli and react or adapt to them in a predetermined way.

FLEXPAET  aims to develop flexible patterning of complex micro structures using adaptive embossing and micro machining
technologies to provide a means for the low cost high volume production in a variety of substrate sizes for
diffractive optics.

INTEG-MICRO and COTECH  focus on “new hybrid and reconfigurable multi-tasking machines” capable of combined processes based on
integration of different ultra high precision techniques for the generation of 3D micro-components.

Nano-manufacturing The FP7 topic on
Processes and equipment for high quality industrial production of 3-dimensional nanosurfaces
resulted in 2 projects retained:
N2P  develops atmospheric plasma based equipment for in line production of 3D functionalized surfaces exploring
new materials. Approach includes etching for nanostructures, and CVD coatings.

NaPaNIL  develops nanoimprinting lithography for 3D nanosurfaces on large area surfaces for production of any kind of
topographically 3-dimensional nanostructured surfaces in the area of optical surfaces. The project will investigate
thermal nanoimprint (hot embossing) and UV imprint technologies.

The FP7 topic on
Pilot lines to study, develop and up-scale nanotechnolog y-based processes from laboratory
resulted in the selection of another 2 projects in industrial applications of nanotechnology:

INNOSHADE  develops continuous roll-to-roll processing technology for nanocomposite-based switchable light transmittance
technology developed previously for small sized objects (eyewear).

PlasmaNice  develops atmospheric plasma techniques for surface chemistry at the nanometre level, applied in pre-treatment
of packaging materials by high-barrier bio-based coatings in reel-to-reel processing for the packaging industry.

Measurement
Technologies FP7 Large SME topic

Equipment for Nanotechnology
resulted in the following projects:

3DNanoChemiscope  combine TOF-SIMS and high resolution UHV-SFM into one single instrument being able to reconstruct real 3D
chemical structure at nanoscale resolution with applications in many sectors of nanotechnology and materials
science.

FIBLYS aims at a “all-in-one” analytical instrument for in-situ nanoscale manufacturing (FIB), imaging (SEM, SPM),
analysis of crystal structure (EBSD), analysis of composition (EDX, TOFMS), and application specific imaging
(EBIC, nano-CL), for application in nanotechnology and nanofabrication and materials science, including certain
fields of life science.

MDSPM  combines scanning tunnelling spectroscopy with a new type of scanning probe microscope for measurement of
vertical and lateral tip-sample interaction forces and energy dissipation on selected atomic or molecular sites,
applicable to the entire area of surface science.

SMW  develop a modular, flexible, easy-to-operate single molecule workstation for life science applications, by
integration of scanning probe microscopy with other units e.g. PTNS sensor, optical tweezers, etc.
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GY RELATED PROJECTS
“IRST FP7 CALL

sciences, Nanotechnologies, Materials and new Production technologies

SEVENTH FRAMEWORK
PROGRAMME

FP7 — NMP - Large - |

Acronym Title Keywords

INNOSHADE | Innovative Switchable Shading Appliances based on | Electrochromic devices, chemical nanotechnology, nanocomposites, sol-gel
Nanomaterials and Hybrid Electrochromic Device | materials, high-throughput production, coating and lamination technology,
Configurations roll-to-roll processing, pilot line production

PlasmaNice | Atmospheric Plasmas for Nanoscale Industrial Atmospheric plasma deposition, surface treatment, sol-gel, nanoscale coating,
Surface Processing extrusion coating, packaging material, renewable, biodegradable

NANODEVICE | Novel Concepts, Methods, and Technologies for the | Engineered nanoparticles, characterization, novel devices, workplace
Production of Portable, Easy-to-Use Devices for the |exposure assessment
Measurement and Analysis of Airborne Engineered
Nanoparticles in Workplace air

N2P Flexible production technologies and equipment | Atmospheric pressure technologies, nano structured surfaces, plasma
based on atmospheric pressure plasma processing | chemical etching, bioactive surfaces, transparent conductive surfaces, photo-
for 3D nano structured surfaces voltaics, aligned single wall carbon nanotubes

NapANIL Nanopatterning, Production and Applications based | Nanofabrication, nano imprinting lithography, nanomanufacturing, 3-dimen-
on Nano imprinting Lithography sionality, nanosurfaces, light control

MICROFLEX | Micro fabrication production technology for MEMS | MEMS, textile, printing, smart garment, smart clothes

on new emerging smart textiles/flexibles

Integ-Micro

New production technologies of complex 3D Micro-
devices through multiprocess integration of ultra
precision engineering techniques

Microfabrication microengineering hybrid technologies

FlexPAET Flexible Patterning of Complex Micro Structures LED, diffractive optics, micro structure, embossing, replication, adaptive
using Adaptive Embossing Technology control, high volume production
MULTILAYER | Rolled multi material layered 3D shaping Micro device - multilayer process - tape casting - gravure printing — ink —
technology multimaterial — tape structuring — mass production
COTECH Converging technologies for micro systems Micro-manufacturing, micro tooling, micro injection moulding, hot
manufacturing embossing, hybrid process, multimaterial, reliability, high precision
FP7 - NMP - 2007 - SME - |
Acronym Title Keywords
3D Nano Combined SIMS-SFM Instrument for the 3-Dimen- | SIMS, TOF-SIMS, SFM, chemical analysis, depth profiling, 3D analysis, organic
Chemiscope | sional Chemical Analysis of nanostructures nanostructures
SMW Single Molecule Workstation Nanotechnology, AFM, Inverted Light Microscope, ILM, photo-thermal nano-
spectroscopy, PTNS, Optical trap, OT, advanced microscopic techniques,
single molecule workstation
FIBLYS Multi-functional Analytical Focussed ion beam tool | FIB, nanotechnology, Focussed ion beam, SEM, nanomanipulation
for nanotechnology
MDSPM Equipment and Methodology for Multi-Dimen- Atom manipulation by AFM, 3-D atomic force-field mapping, Atomic-level
sional Scanning Probe Microscopy energy dissipation probing

Calls for proposal are published on-line on Cordis: cordis.europa.eu/fp7/

For more information: Hans-Hartmann Pedersen
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The main objective

of DELILA is the
development and
application of multiple
beam laser interference
lithography (LIL)
technology for
nanoscale 2D and

3D structuring of
materials in nano
photonics, electronics
and fabrication.

The DELILA project
directly addresses the
IST research areas
“Technologies and
devices for micro/
nano-scale integration”
and “Nanoelectronics”
(IST Work Programme
2005-06). In particular,
DELILA will enable low
cost and high efficiency
fabrication of surface
structures with nano
resolution.

For further information, visit
www.delila.cf.ac.uk

or contact:

Project coordinator:

Dr Zuobin Wang
Phone: +44 29 20876374
Email: WangZ@cf.ac.uk

DELILA: Development of Lithography
Technology for Nanoscale Structuring
of Materials Using Laser Beam

The DELILAs main objective is
divided into the following indus-
trial and scientific objectives:

* Fundamental exploration of
multiple beam interference
lithography and its capabilities.
This includes the conclusions
on the formation of multiple
beam interference patterns
for nanolithography, interac-
tion with different materials
and boundary conditions, and
environmental effects on the
performance of interference
lithography.

* Development of computer
software for the analysis
of interference of several
coherent beams of laser radia-
tion and for the calculation
of the results of diffraction
of the radiation by periodic
structures of different forms.
This will lead to the synthesis
and optimization of laser-beam
characteristics for obtaining
the required parameters of the
created structures.

* Development of the
DELILA system. The main
outcome of the project will
be a nano fabrication tool
that has the potential to
create a breakthrough in
nanolithography technology
for both 2D and 3D structuring
of materials.

Technological potential

The technological potential of
the multiple beam laser interfer-
ence lithography technology is
closely related to the following
parameters:

* Writing mode — both direct
writing and indirect writing;

* Pattern feature size — a feature
size down to ~ /10;

* Pattern period — a period of ~
/2 (without interpolation);

* DPattern type — gratings (2-beam
interference) or arrays of

Interference

dots/holes (multi-beam
interference).

* Pattern size — up to hundreds
of millimetres in diameter;

* Exposure mode — single or
multiple pulses;

* Exposure duration — ~ 10ns;

¢ Exposure repetition — ~
10Hz;

* Depth of focus — large
(flexible);

* Throughput — high (1 pattern/
pulse).

width=40nm

height=3nm

Figure | A feature size of ~40nm achieved by direct writing.

Figure 2 Quasi-periodic
nano islands or features
down to around 8nm
induced by pulsed laser
interference patterns.

Project consortium

The consortium consists of five
partners:  the  Manufacturing
Engineering Centre (MEC) of
Cardiff University in the UK
(coordinator), the Optoelectronics
Research Centre (ORC) of
Tampere University of Technology
in Finland, SILIOS Technologies

In general, laser interference
lithography has the following
advantages compared with other
nanolithography technologies:

* Very high efficiency;

* Creation of periodic or
quasi-periodic structures on
large areas up to hundreds of
millimetres in diameter;

* Programme controlled
re-configurable patterns;

* Surface contamination-free;
* Long working distance;

* Low cost.

Figure 1 shows a
surface pattern with a
feature size of ~40nm
achieved by direct
writing and Figure 2
shows periodic nano
islands or features
down to around 8nm
induced by pulsed
laser interference

patterns.

SA  (SILIOS) in France, the
Institute of Applied Physics (IAP)
of Russian Academy of Sciences
in Russia, and the Department
of Microelectronics of Centro
de Estudios e Investigaciones
Técnicas de Gipuzkoa (CEIT) in
Spain.


www.delila.cf.ac.uk
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Emerging Nanopatterning Methods —

Successful NaPa secures Fp7 funding to carry on research

In March 2004 a 4-year
project “Emerging
Nanopatterning
Methods” (NaPa,
MP4-CT-2003-500120)
gathered together
well over 80% of

the viable existing
European experts in
nanopatterning. With
35 partners from 14
European countries
and a budget of EUR
31 million NaPa was
among the largest
nanotechnology
projects in the FP6.

More information:
Jouni Ahopelto, VTT,
jouni.ahopelto @vtt.fi,

WWwWw.napaip.org

NaPa Library of Processes,
ed. H. Schift, in press

NaPa video, C. Vieu

The NaPa Consortium had a
mission to develop a library of

processes for nanopatterning,
based on novel methods like
thermal and  UV-nanoimprint
lithography, soft lithography, self-
assembly, stenciling and scanning
probes. These are low cost, indus-
trially scalable alternatives for more

project however, is the Library of
Processes, a cookbook describing
the basics of processes used by the
NaPa participants and also some
examples directing to applications.
This public document addresses
both industry and research, for
those willing to step into the
manufacturing, giving some simple

NaPa

Emerging Nanopatterning Methods

expensive conventional techniques
such as electron beam lithography,
and can be built-up in SMEs and
research labs with moderate
investment. The approach of NaPa
was the further development of
these emerging nanopatterning
methods, including a full process
chain ranging from tools, theory,
processes and materials, and also
a range of applications, covering
mainly but not only photo-
nics, optics and lab-on-a-chip
systems. The main outcome of the

description of the technologies,
tools and materials available.

One important part of the project
was to disseminate the results
of the project and the nanofab-
rication know-how to university
students and even young children,
as a potential for future career and
thereby guarantee the sustainable
growth of the field. This has been
realised via summer schools and
a special NaPa video directed to
youngsters.

The NaPa project addressed
Community socio-economic objec-
tives from many vantage points. The
consortium was actively steered
by the industrial participants to
ensure that the research activities
integrate design, materials and
tool development. The all-encom-
passing nature of nanopatterning
ensures that the technologies
produced within NaPa will address
the higher-value added industries
of ICT, biotechnologies, health
and medicine.

In February 2008 the NaPa Commu-
nity gathered in Kittild to wrap up
the project. During the four years
NaPa has become a platform for
both researchers and industrialists
and the collaboration continues
in new challenges. One of these
is the soon starting large collab-
orative project “Nanopatterning,
Production and Applications based
on Nanoimprinting Lithography”,
NaPANIL, in the Framework
Programme 7 (NMP). It is focusing
on developing of manufacturing
processes and pilot production
based on nanoimprint lithography,
for optical applications as well as
exploratory processes for appli-
cations in bioscience and health
care.
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Innovative Assembly Technology

EUPASS

Evolvaibie Uta-Precision Assembly SystemS

EUPASS is dedicated to developing next genera-
tion assembly technology based on the idea
of evolvable equipment. This is referring to
a decentralised control concept and EUPASS
specific electrical and mechanical interfaces
that allow for plug and produce operation. At
the moment the project is about to transfer its
second test platform consisting of 3 stations
interconnected with a conveyor to the testing
site at Fachhochschule Nordwest Schweiz in
Windisch, Switzerland. The final assembly of this
test platform was done by Feintool Automation,
a professional system integrator. It will be used
to show the options of the EUPASS technology
to potential customers

The picture on the right shows one of the stations.
According to the developed architectural

Achievements
Go Public

guidelines it uses a bay structure for easy access
and exchange of the different process modules.
A station like this will be used as a test object
for agent based control architecture. It will be
further developed as an industrial demonstrator
for Electrolux Zanussi in Italy to assemble door
handles for washing machines — a task that is
today done by hand.

As a technical feature that station shows that it
is possible to operate a robot in different types
of handling modes.

One of the main goals of EUPASS is to prove that
it is possible to build assembly equipment on a
system architecture that allows for exchange of
modules and stations without reprogramming
the process sequence.

Partners involved are:
UFC ¢ Beckhoff * Bosch * Fraunhofer IPA ¢ Fraunhofer ILT ¢
Forschungzentrum Karlsruhe ¢ Festo * Tampere University
of Technology * IEFI Werner ¢ Electrolux ¢ ITIA * Masmec °
UNINOVA ¢ Flex Link ¢ EPFL * Feintool Automation * TQC °
University of Nottingham ¢ University of Applied Sciences
Northwestern Switzerland.

Upcoming dissemination Events

Hannover Fair
2008

EUPASS will have a
booth within the area of
the IVAM stand

Hall 6 Booth F16/FlI

Forging Links

Four European Projects
(AFFIX, XPRESS, MASMICRO
and EUPASS) will present
some of their respective
results

Telekom Hotel Stuttgart

10.06.2008

Further Contact:

Project Coordinator

Mauro Onori
Associate Professor

KTH, Stockholm
E-mail:
onori@iip.kth.se

www.eupass-fpé.org



http://www.eupass-fp6.org/pages/index.jsp
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CALENDAR OF EVENTS

March

“MINAM/IPMMAN
WORKSHOP WITH
OCCASION OF THE
IPMMAN ANNUAL
MEETING”
March, 27-28, 2008, Lisboa,
Portugal

- organized by ISQ - Instituto de Soldadura e
Qualidade

Contact person: Ana Maria Cabral (AMCabral@
isq.pt)

IST INTERNATIONAL
CONFERENCE ON
FUNCTIONAL
NANOCOATINGS
Budapest, 30 March - 2. April
2008.

More information at:
www.chemres.hu/nanocoatings

April
MNT ERA-NET
CONFERENCE&SMART
SYSTEMS INTEGRATION
2008, IN COOPERATION
WITH THE SMART
SYSTEMS INTEGRATION
2008
April, 9, 2008, Barcelona, Spain
More information at:
http://www.mnt-era.net/conference-2008.

DTIP 2008 - DESIGN,
TEST, INTEGRATION &
PACKAGING OF MEMS/

MOEMS
April, 9-11, 2008, Nice, France

The goal of the Symposium is to provide a
forum for in-depth investigations and inter-
disciplinary discussions involving design,
modeling, testing, micromachining, micro-
fabrication, integration and packaging of
structures, devices and systems.

More information at:
http://cmp.imag.fr/conferences/dtip2008/

MASMICRO PROJECT AT
HANNOVER MESSE
21-25 April
Masmicro will Exhibit in Hannover Messe (Hall
6 C24 booth) and also a special 4 hours session
for MASMICRO to be presented in “Technology
Innovation Forum” at the Hannover Fair (12

presentations will be given by the MASMICRO
consortium on April 22.

September

4M2008 CONFERENCE
MULTI-MATERIAL MICRO
MANUFACTURE

September 9 - 11, 2008, Cardiff,
UK

The main goal of the Conference is to
provide a forum for experts from industry
and academia to share the results of their
in-depth investigations and engage in inter-
disciplinary discussions about the creation of
micro-manufacturing capabilities. Papers are
invited to present the latest advances in devel-
oping new processes and process chains for
multi-material micro manufacture and their
applications in microsystems-based products.

More information at:
http://www.4m-net.org/conference

MME 2008 - 19"
MICROMECHANICS
EUROPE WORKSHOP

September, 28-30, 2008,
Aachen, Germany

The workshop covers the areas of materials,
processing  technologies, devices, and
characterization

More information at:
http://www.mme2008.de

October

MINAT HOT SPOT -
INDUSTRY AND SCIENCE

DIALOGUE
7-9 October 2008, Stuttgart,
Germany
Dialogue with specialists of different

background with the goal of exposing
industries to the newest findings in science
and science to industrial needs.

Special MINAM/IPMMAN Section

Info on: www.minat-messe.de/hotspots

CAS 2008 ANNUAL
INTERNATIONAL
SEMICONDUCTOR
CONFERENCE- 3IST
EDITION - IEEE EVENT
October, 13-15, 2008, Sinaia,
Romania

The Conference is focussed on the
development in micro-and nanotechnologies,
still maintaining the “traditional” connection
with semiconductor electronics.

More information at:
http://www.imt.ro/cas/index.htm

A New Face
in the MINAM
Secretariat

Dr.Udo Gommel / Fraunhofer IPA
MINAM OSG Secretariat

From now on, Udo Gommel will be taking an
active part in the MINAM Operations Support
Group (0SG). As Johann Dorner left Fraunhofer
IPA in February, Udo Gommel will take over
tasks in the MINAM secretariat together with
Wolfgang Schifer. Udo Gommel manages the
Department of Ultraclean Technology and
Micromanufacturing at Fraunhofer IPA and has
been working in the field of micro and nano
manufacturing for many years. The MINAM
platform sincerely welcomes Udo Gommel and
is looking forward to working with him in the
future.

November

MANUFACTURE 2008
- INTERNATIONAL
CONFERENCE OF
MANUFUTURE-HU
5-7 November, 2008, Budapest,
Hungary

Contact person: Haidegger Géza haidegger(@
sztaki.hu

Disclaimer
The University of Strathclyde has
edited this newsletter under the
MicroSapient project. It is the sole
responsibility of its authors.
Editor-in-Chief: Dorothée Loziak
(University of Strathclyde), supported

by Yi Qin.

Director of the publication: Svetan
Ratchev (MicroSapient, University of
Nottingham). In collaboration with the
IPMMAN project and MINAM.

This project is financed by the
European Commiission under the
Framework Programme 6.
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