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P PROFACTOX’

Mikro- and Nanomanufacturing

Von Technologie und Materialien zu Anwendungen und Produkten

Displays Automotive
Ele ronics z Textiles& Clothes

| Aerospace ‘ Micro' and HMINAM

NanoManufacturing
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Nanomedicine (:'__I L
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Mikro- and Nanomanufacturing, Markt Z

Nanotechnology markets

Currently there are around 2,500 companies inthe world working with Nanotechnology
The total estimated market for nanotechnology is approximately 50,000 million US Dollars with a projected growth of 25 % annual
United States (18,000 millions), European Union (17,000 million) and the Pacific Region (7,000 million)
2015 : 2 millon specialized workers

Currentlythere are more than 600 nanotechnology products in daily use, intoday's market

i

Nano iPod MacBook Air

Textile [ Clothing
Glass

CNT Bat
Photo / Self Cleaning

b

Tennis Racquet
Head Nano Titanium

Detection of Cancerous
Cells

Catalvst - Anti Odor / Anti Bacterial
. Insoles for Shoes

Source: Project on Emerging Nanotechnologies Air Purification / NanoBreeze
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Markt Z

Mikro- and Nanomanufacturing,

Predictions for the Nanotechnology Global Market
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P PROFACTOX’

Mikro- and Nanomanufacturing

MINAM T Wir ermdglichen die Produkte der Zukunft

A Mikro- and Nanotechnologie (MNT) wird in vielen verschiedenen
Produkte verwendet

A Die Wachstumsrate betragt ca. 20% pro Jahr

A MNT ist nach wie vor die Zukunftstechnologie weltweit

A Exzellente Europaische Forschung auf dem Gebiet

A Weltweite Markfihrerschaft in MNT: starkes Netzwerk und
Zusammenarbeit zwischen Industrie und Forschung

B MINAM

Micro- an
NanoManufacturin g
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P PROFACTOX’

Europaische Technologieplattformen

A Was ist eine Europaische Technologieplattform

A European Technology Platforms (ETP$ Provide a framework for
stakeholders led by industry to define researchand development
priorities timeframesand action plans on a numberof strategically
Important issues where achieving Europe's future growth,
competitivenessnd sustainabilityobjectivesis dependentupon major
researchandtechnologicahdvancesn themediunto longterm **

e
Manufusture Platform: : : Lo
The Futureofthe. Micro znd Nario Manufactiving * Originaltext der EU

Manufacturing Technologies

i IMIN“AM
MINAMist einenSubplattforriir Mikre
E i und Nanomanufacturimg Rahmenvon
Manufuture

MINAMSsteinerVereinigung

Rapid Manufacturing

—  Agricultural Engineering and i
Technologies — il
Other initiatives

HEMINAM
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P PROFACTOX’

Europaische Technologie Plattformen

A Wie arbeiten Technologieplattformen i drei Stufen ProzeR der

Entwicklung

Stakeholders, led by

industry, come fogether
lo agree a common

vision for the
tachnology.

A Stufe 1: Die Vision
A Stufe 2: Die SRA
A Stufe 3: Die Implementierung

WWW.PROFACTOR.AT

Stakeholders define a
Strategic Research
Agenda sefting out the
necessary medium- o

longterm objectives for
the lechnology.

Stakeholders implement
the Strategic
Research Agenda
with the mobilisation of
significant human and
financial resources.

A T h éevelopment of effective 6 E ur o pTechnology
Pl at f oan melpéensure European investment in R&D
rapidly and effectively:

A Delivers benefits to the Eur
A Creates competitiveness for
A Ends the situation in which |

produces fewer than expected b
European Research Advisory Board (EURAB)

M MINAM



Stage 11 Die Vision

The European Communtly of

Micro- and

nanomanufacturing aims at the worldwide
leadership of European manufacturers and
equipment suppliers in the field of manufacturing
micro and nanoproducts T it will be the

European network in this field

and
Vis!
]
2013 [ Bulk Integration & Nanoparticles
Quality / automation ntrol sy
B Manufacturing of special and working parameters
terials by small and i ;
s | 2002 [ e e
— Automation
B Compaes for
development of equipment 2011 [ Nanoparticles
are missing Quality

B Only one continuous
process for production of

B Nanoparticles is known 2010 [ BulkTnegration
(HPMN Reactor)

No closed process chain

from materials development Nanoparticles

to endproduct 2009 I

W Issue in reproductibility,
ze

agglomeration, si

distribution 2008 [ Bulk Integration! 7
Economical production & automation

Production environment

B Low yield processes and
high waste volume

moparticles?
Economical production & automation

zoml Nanop

Die Vision fur fManufacturing
Nanomateri al so

WWW.PROFACTOR.AT

of

VISION FOR MICRO- AND
NANOMANUFACTURING

The Vision paper i Download
on www.minamwebportal.eu

B MINAM



Stage 217 The SRA

A Roadmapiir Micre andNanoManufacturing

Micro and NanoManufacturing Systems and Platforms

——————————————————————————————————————————————————————————————————————————

Enowledes based | | Intezrsted e rezm
i e i
amicles produc- i i arricles produc- i articles produc- i i ~ i Mﬂnufﬂ(‘t“rin R i
Eun." ;:n.:m::l;— :Bul.k mtegration ::.un." ;::ﬁo::l:— ! Bulk irtegration Eor_:.' f]u.n.ci:m:aﬁ— ! :r;‘;f;;ﬂdm [ . g Foui Y ¢ | I
e R L R R B | NanoMaterials = 1
mmmmmm I DS SN smermaticseans | Manufacturing A=)
I | manolavern I and costin; I | nanoliyering
; e = A i = MICRO- AND NANOMANUFACTURING
""""" e =t e el S e ; STRATEGIC RESEARCH AGENDA
B Volumeproduc: |\ _ ' Manufacturing
| TiETs 100D processes o0 professes T A 1 i
RS ’ i i ! i i  MicroComponents
2007 2008 2009 2010 2011 2012 2013 ‘0‘ 06

January 2008

Die SRA 1 Download on
www.minamwebportal.eu

M MINAM
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Stage 31 The Implementation

P PROFACTOX’

Other ETPS
Manufuture, Suschem

Eu MATEé

uswayl umoq doy

Industry Management Group

Equipment Test and metrology

<

Nanomaterial§| Nanosurfaces Micrecomponents

(Wogerer) (Fillion)

(Peat)

Other Projects (ICT e.a|
MINOSEURONET

g

Integrated Systems aRthtformgKonstantin)

)

WWW.PROFACTOR.AT

BottomUpThmenen
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MINAM T Aktueller Status Z

MINAM T Die Plattform

560 Mitglieder bis 12/2008 (35% Industrie, darunter main players in Nanobusiness)
35 Lander in Europa und anderen Kontinenten, kontinuierlich wachsend

fExchange forum, networking and support for the European Micro- and NanoManufacturing industryo

MINAM T Die Werkzeuge

MINAM SRA (strategic research agenda): erwartete zuklnftige Entwicklung ftr wichtige

Produktionstechnologien. Nov 14t 2008 »

- . . Founding of the, ’
Y  Unterstltzung zur Vorbereitung FP/ und anderen Programmen i A
Members LaunchMINAM-pIatform/

500
MINAM Vision Paper: Identifizierung mzndcan
. . . 400
zukiinftiger Trends, Vorbereitung % N

strategischer Richtungen 300
MINAM Web Portal and Newsletters /’f'““"““M‘NAM Werhne e
200
MINAM Brokerage Events / Input to FP7 1t calls
MINAM SurveyS 100 — .++¥ Start Roadmapping
)?‘.I;;;l:off working group NanoManufacturing | .
2005 J 2006 ! 2007 J 2008
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MINAM Association - Struktur Z

MINAM \ NANOMATERIALS
members

\ Micro/Nano
| SURFACES

Operational
Secretariat

Micro/Nano
MANUFACTURING

MINAM

association

INTEGRATION

INDUSTRY
DRIVEN
BOARD

IMPLEMENTATION

IMG Board members:
Chairman: Paolo Matteazzi (MBN Nanomaterialia).
Board members: Andrea Reinhardt (microTEC
Gesellschaft fur Mikrotechnologie mbH), Manfred Diehl
(Umicore), Peter Rigby (Umicore) and Liviu Jalba
(Microelectronica S.A.)
WWW.PROFACTOR.AT
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Operations Support Group (OSG) - sumﬁ?o"‘m”

Secretariat (OSG)
——  Udo Gommel/ Markus Keller YIPA

;.-)IJ\
© = S5
o © 2 o E©
° g o9 © 29 25
& © S g S ES 2
Expert Groups Z E ==z = O < W =
Christian Bertrand Pieter Konrad
Woegerer Fillon Bolt Konstantin
(Profactor) (CEA) (TNO) (IPA)
Roadmap Coordination Road mapping: Markus Dickerhof (FZK)
Vision. DRA ’ Vision / SRA: SvetarRatchev
’ (University of Nottingham)
Research Activities Relations Helmut Rempp (FZK)
_ _ News: AndreaReinhardtricroTeg
Public relations WebPortal: Francesco Paolucci (ITIA)
Events / Brokerage: Wolfgang Schaefer (IPA)
Implementation Roland Brandenburg (FFG)

B MINAM
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P PROFACTOX’

Technische Themen von MINAM

MICRO/NANO

MANUFACTURING

New productic
for nano-processes

engineering and integratic
of nano features at micro

scale.

WWW.PROFACTOR.AT

NANOMATERIALS

From nano
material design

manufacturing  routes :
0

nanophased building blocks.

Science to manufe
routes for the genere

MICRO/NANO

SURFACES

nanostructured

surfaces, films, coatings.

Integratior
different dimensiona
macro) including the consideration o

manufacturing chain and technlcal an
organizational issues

IMPLEMENTATION
Implementa

to generate impact o
influencing calls for proposals in :
programmes and beyond, activation of large
research initiatives

M MINAM



. PROFEALCTOR
Technische Themen von MINAM Z

A AManufacturingfivon Nanomaterialien
Fokussiert auf geschlossene Produktionsketten zur Produktion von
Nanopartikeln & Funktionalisierung und Nanocomposites

A AManufacturingfivon Nano - Oberflachen
Fokussiert auf spezifische Prozesse oder Kombinationen flr
kosteneffiziente Prozesse von funktionalen Oberflachen mit hohen
Durchsatz

A AManufacturingfivon Mikro-Komponenten
Fokussiert auf die Produktion von Mikro - Komponenten mit
verschiedenste Dimensionen und Funktionalitaten im Mikrobereich
und Komponenten mit Mikrostukturen.

A Mikro- and NanoManufacturing - Systems und Plattformen
Fokussiert auf die Entwicklung neuer Generationen von Modularen,
wissensbasierten, skalierbaren Produktionssystemen Zur
kostengunstigen Herstellung kundenspezifischer Produkte

WWW.PROFACTOR.AT
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- - T PROFALCTOR
AManufact u rNanrmrga’ﬁerlahmrzl

Individual Nanocrystals |

») Fow
S

B winet i
~—

7."7‘&

(www.mbn.it) via G Bortolan, 421-31050 Vascon di Carbonera (TV) ltaly

Plasma energy
applied

Metal o metal e,
oxide feedstock Tt e
Reactive gas addition ‘e ¢
plasma synthesis method. and particle condensation Manoparticles

WWW.PROFACTOR.AT



a Manuf ac tNanomategabien v o nZI

Traditional materials Nanometriparticles

(polymers, ceramics or metals) (nanocly SMAnanofiberscarbomanotubesmetal and
ferromagnetioanoclustery

MULTIFUNCTIONAL COMPOSITES MATERIALS

Metal Nanoparticles
nanocomposites

A Enhanced mechanical and thermal properties A Optical properties
(High tensile modulus, Low density/low loading, flame  (Plasmon absorbance, Photoluminescence,
retardancyHigh thermal stability) thermochromigs

A Enhanced electrical pr dApMagnetic properties
(surface and bulk conductivity, dielectric constant contrd) Thermoelectricagroperties
A Enhanced barrier propertiesliquids and gases

FIAT . ..
Source;crove Vitambertini

. MINAM
WWW.PROFACTOR.AT Bt



aManuf ac tNanomategaden v o nEI

Comformabland
integrated solar cells
Fuel tank and fuel
lines to prevent

Static dissipative plastics
Improve the painting
process

Transparent conductive
composites for displays

sensors integrated in
bumpers for
pedestrian detection

Light emitting integratedr : ,/‘ Integrate(_j aqtuatlon
courtesy lighting GG and sensing in fabric
and dashboard

Piezomodular thin sensors
embeddable in the bumper

Source: e Vik@mbertini

B MINAM
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a Manuf ac tNanoiObedglachen o nmm

PMLP Principles

APS

programmable
Aperture Plate System

200x reduction
particle beam
saction optics

WWW.PROFACTOR.AT
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lon Source

[

Condenser Optics

— Aperture Plate
— Blanking Plate

' Deflecting Electrodes

—1st Lens

Stopping Plate at
Beam Cross-Over

— 2nd Lens

~ Substrate / Stage

i EuroNanoforum 2007
‘ Solutions for the Nanoworld Dusseldorf. 2007-06-21

IMS Nanofabrication m

B MINAM
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P PROFACTOX’

Integrated systems and platforms

Equipment Design Contamination Cleanliness Equipment Control Shop Floor IT
Control Qualification

|

i

Cleanroom
Technology

MikrofluidikSensorikHuman i e e
diagnosti¢gsafety

Mikromechanik

Outer-ring

B MINAM
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http://www.faulhaber-group.com/n256469/n.html

P PROFACTOX’

Ad-hoc AG on industrial n-
technologies function:

FUTURE EU NEEDS\oANOtecnologies

BIOMED & ':,g:;zg ENERGY Debate, assess and advise the
. HEALTH research and innovation on
Nanotechnology for Europe from
R ICALS & industrial view point

MATERIALS
T —

oy ENGINEERING

AD-HOC ADVISORY ™
CONSTRUCTION GROUP ON INDUSTRIAL

. \/ NANOTECNOLOGIES _

N o

TRANSPORT N

promote a strong European
Nanotechnology industry

)

provide industrial reasoning and
targeting for a multi-annual plan 201
-2015

ENVIRONMENT

advise and suggest measures that J
OJ

goon s | | TEXTILES

AGRO :
\-'L ICT M

WWW.PROFACTOR.AT

roadmap that would accompany the
2nd (2010 - 2015) Nanotechnology
Action plan for Europe.

contribute to the nanotechnology J

M MINAM



EUROPRANOfutures /1 PROFACTOR

N
BIOMED &
HEALTH
N N
M\ ™ \ NANOMATERIALS
CHEMICALS & |
MATERIALS ENGINEERING
T — __/ N ’\ Micro/Nano SURFACES
""'} A(‘A —
! AD-HOC ADVISORY * - ,
» ¢ CONSTRUCTION _ Eel:TIT eI FIY Iy TV \R M'NAM \ MAm?:f:g‘lTaJ;'NG
~ NANOTECNOLOGIES _ association | :

[
INTEGRATION
e

IMPLEMENTATION

\

{RANSPORT ~

\A \
FOOD &
ko TEXTILES
\ ICT /

\ e

8 -
"~ | "~
/

»
P

B MINAM
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Large Scale Initiative

National
Mirrors

- >
Mizatvana SURFACES 4 | /\‘
— 1 ) N - N
MANUFACTURING f GROUP | S .
BIOMED & PULP &
e, PAPER /| ENERGY

N ¢ D _f

A\ L™ \ NANOMATERIALS
CHEMICALS &
MATERIALS y : ENGINEERING \
. WA L Micro/Nano SURFACES
- ’\(
AD-HOC ADVISORY * J
S Kele 3 (11T o3 [ O[NPl GROUP ON INDUSTRIAL M l NAM 5 A%‘,’;Xé‘?ggm e
PN NANOTECNOLOGIES _ association
| INTEGRATION
TRANSPORT ENVIRONMENT ,

\ \ IMPLEMENTATION

N | -

N FOOD & | N

LARGE SCALE | NI

WWW.PROFACTOR.AT
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P PROFACTOX’

EuroNanoForum 2009, Prague 2-5 June

Vortrage und Worksh anisiert von MINAM:

‘workshop o
Industrial
N-tecnologiesyusy

WWW.PROFACTOR.AT RO



Vorteile flr die MINAM Mitglieder Z

Zugang zu MINAM Key
Playerraus Forschung und

Industrie
Frihzeitige Einb_indung in Zugang zu neuen Projekten
FP7 und nationale und zuMINAM Brokerage
Programme
B MINAM
Beeinflussung der Aktuelle Informationen
politischen Prozesses durch den MINAM

Newsletter
Teilnahme an allen MINAM

Veranstaltungen

Einfache Registrierung als Mitglied: www.minamwebportal.eu

B MINAM
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I PROFACTOR
Die MINAM Homepage

Offentlichkeitsarbeit
MINAMNVebPortal

www.micronanomanufacturing

B MINAM
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