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IVAM

IVAM is the Microsystems, Nanotechnology and Advanced
Materials Network

Over 280 companies and institutes go for the markets
Mission of IVAM:

Connection between users and suppliers of MST/MEMS/Nano
Focus of activities:
»  Technology marketing

»  International networking

»  Lobbying for high-tech SME

»  Education and training




IVAM is a growing European network
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Board of IVAM: entrepreneurs

IVAM

The Board
AN is represented by the hoard of directors.

Chairman of the Board: Deputy Chairman of the Board:

Dr. Frank Bartels Or. Thomas W, Kritzler

wuwnw bartels-mikrotechnik.de

Member of the Board: Member of the Board:

Oir. Lutz Aschke Or. Hans van den Ylekkert

www.limo.de www lionixbwv.nl

Member of the Board:

Oir. Olaf Kiesewetter

www.umwelsensortechnik.de




Advisary Council of IVAM

IVAM

Prof. Dr. Roland Zengerle

IMTEK Institut fir Mikrosystemtechnik
Albert-Ludwigs-Universitat Freiburg as well as HSG-IMIT
www.imtek.deanwendungen/ resp.

www. hsg-imit.de

Dr. Thomas Fries

FET

Fries Research & Technology GmbH
www. frt-gmbh.com

Prof. Dr. Thomas GeRner

Fraunhafer-Institut fir Zuverldssigkeit und Mikrointegration 126,
Alteilung Micro Devices and Equipment Chemnitz as well as
Technische Universitat Chemnitz, Zentrum fir Mikrotechnologien (Zmi
www.ph.izm.fraunhofer.deimdae resp.

www. Zfmtu-chemnitz.de

Prof. Dr. Dieter Jager
Universitdt Duishurg-Essen
FBaptoelekironik, ZHOILT 114
wwwoe.uni-duishurg.de

Prof. Dr. Klaus Meerholz
Universitat kKéln

Institut fir Physikalische Chemie
www. meerholz.uni-koeln.de
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European Data survey IVAM

Time of survey: December 2009
Target group:

— European SME and R&D institutes dealing with microtechnology,
nanotechnology and/or advanced materials throughout Europe

Number of addressees: 2,642
Number of responses: 251 (192 complete, 61 incomplete)
Response rate: 9.5 % (2008/2009: 12.6 %)

Low response rate may be due to

— the time of the survey (end of 2009 instead of early 2010; year-end
accounting)

— a generally lower mood, no inclination to “face” the present
economic state




Emploment numbers and turnover in 2009 VAM

The European micro, nano and materials companies employed an average
of 119 people

Total employment number of the industries: 309.400

The companies achieved an average turnover of
16.9 million Euros

Total turnover of the industries: 44 billion Euros

1st investigation of its kind !




Summary of the most striking results VAM

Turnover @ Germany @ @

In Germany, the automotive industry has replaced the medical industry as
the major target market during 2009 > effect of ,Abwrackpramie“?

German companies have more often been able to keep their staff numbers
steady > possible effect of ,Kurzarbeit®

In Germany, the crisis has most significantly affected the export rates; even
stronger decreases are expected for 2010
> German companies are no longer export champions




Categories of respondents

IVAM

Almost 80 % of the respondents are industry enterprises;

19 % are R&D or university institutes

Manufacturer of microtechnical or micro-optical
products, components, or systems

Equipment manufacturer

Research and development company or division

Provider of measurement technology

Provider of development and/or foundry senvices

Supplier or processor of advanced materials = 4%

Supplier of nanotechnology products : 4%

Provider of non-technical senices : 3%

Provider of testing or analytical senices : 2%

Please classify your organisation into one of the following
categories

R&D or university institute = 19%
No answer : 3%

26%

Source: VAM Survey 2009/2010

Other = A%

0%
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10%

15%

20%

25%

30%

A large proportion
of the responding
enterprises
manufacture
micro/nano
components or
systems.

Others:
microelctronics, software,
cleanroom products

R&D institutions are not included in the evaluation of the economic data !




Nationality of the respondents IVAM

Almost 60 % of the respondents are based in Germany

Germany 59%
Switzerland 11%
Netherlands = 7%

United Kingdom = 6%
Austria :4%

Finland :2%
Sweden bZ%

Where are the headquarters
of your company located?

Other h 1%

Source: VAM Survey 0% 10% 20% 30% 40% 50% 60% 70%
2009/2010




Applied technologies IVAM

A fifth of the European companies are offering measurement
technology

Measuring technology 20%

Materials processing )%

Micromechanics

Microelectronics

Surface processing/coatings

Micro sensor technology

Mechatronics

Materials manufacturing/R&D

Which are your main technology fields?

Precision engineering

Source: VAM Survey 2009/2010 (9%, 5% 10% 15% 20% 25%




Target markets

IVAM

The medical technology market has lost shares as
compared to 2008/2009 (57 %). Medical technology
shares its top position with the automotive industry

_ Medical technology 49%
3 I
o . .
03 < Automotive industry 49%

() _
g § Research & development 41%
£ © -
@ # Measurement and control 40%
2 ]
C
= é Aerospace industry 40%
£ £ I
E 3 Electronics industry 35%
ST -
2 & Microsystems industry 33%
=z L -
© 8§  Mechanical engineering 32%
S8 I
E s Optical industry 32%
< -

Semiconductor industry 31%
Source: VAM Survey 0% 10% 20% 30% 40% 50%

2009/2010

60%



Target markets VAM
Germany vs Europe

In 2009, the automotive industry has replaced medical
technology as the top market in Germany

—> positive effects of the “Abwrackpramie”?

Aerospace 39%
industry 40%
Automotive 51%
industry 44%
Measurement 37%
and control 42%
Medical 48%
technology 48%
Research & 40%
development 40%

Source: VAM Survey 0% 10% 20% 30% 40% 50% 60%
2009/2010

In which of the following industries are
your products and technologies applied?

0O Germany m Europe (except DE)




Staff development in 2009

IVAM

Staff numbers have been steady in almost half, but
decreasing in more than a quarter (26 %) of the
companies/institutes in 2009. In 2009, the decrease
has been stronger than it was in 2008.

strongly increasing (more than +10%) = 11%
increasing (+10% or less) = 15%
decreasing (-10% or less) = 20%

strongly decreasing (more than -10%) = 6%

How has the number of your employees
developed during the year 20097?

no answer ; 3%

Source: VAM Survey 2009/2010 0% 10% 20% 30% 40% 50%




Staff development in 2009
Germany vs Europe

IVAM

In Germany, more companies than in the rest of Europe

have been able to keep staff numbers steady in 2009

-> effects of “Kurzarbeit’?

o)
strongly increasing (more than +10%) E11110/Z
o
increasing (+10% or less) % 19%

steady

o)
decreasing (-10% or less) 182’1%

o
strongly decreasing (more than -10%) EA’Q%

49
no answer E% %

How has the number of your employees
developed during the year 20097

50%

Source: VAM Survey 2009/2010 0% 10% 20% 30%

0 Germany m Europe (except DE)

40%

50%

60%



Turnover development in 2009
IVAM
(and 2008)

46 % of the respondents have experienced a decrease or
strong decrease in their turnover in 2009

In 2009, the decrease has been stronger than during 2008

Development of annual turnover

strongly increasing (more than +10%) 30%

increasing (+10% or less)

steady

decreasing (-10% or less)

strongly decreasing (more than -10%)

How has your annual turnover
developed in 2009 compared to
20087

no answer

Source: VAM Surveys 2009 and 2009/2010 0% 5% 10% 15% 20% 25% 30% 35%

@ 2009 m 2008



Turnover development in 2009
IVAM
Germany vs Europe

In spite of experiencing a more steady staff development
than the rest of Europe, the German enterprises had to face
a stronger decrease in their turnover in 2009

0,
strongly increasing (more than +10%) % oy
(o]
i i 15%
increasing (+10% or less) E’/"_‘
17%
oot v
19%
i _109
decreasing (-10% or less) = 1%
30%
i - 0,
strongly decreasing (more than -10%) = — |
no answer 9%
3%

Source: VAM Survey 2009/2010 0% 10% 20% 30% 40%

compared to 20087

How has your annual turnover developed in 2009

0 Germany m Europe (except DE)



Export share
Germany vs Europe

IVAM

German enterprises are no longer export champions

in Europe

o 129%

é o More than 75% 46%
5 0

- 0

5 £ 51 - 75% | 21%

c Q °

% 8 160

— 26 - 50% g o

o o

- £ o
2 D less than 25% . 124%

(7] o]

S 9

g3 . 1%

S 2 no expo /0

S &

- (o]

§ = no answer A 14%

Source: VAMSurvey 0% 10%  20%  30%  40%  50%
2009/2010

0O Germany @ Europe (except DE)




Effects of financial and economic
IVAM
crisis in 2009

Has the financial and economic crisis affected your
business in 20097

no answer
6%
no
18%

yes
76%

In the beginning of 2009, fewer
companies expected to be
affected by the crises in the
course of the year

More than three quarters of the
respondents were affected by the
economic crisis in 2009

Do you expect the financial and economic

crisis to affect your business in 2009?
Companies only

no answer;
8,8%

no; 21,2%

(
yes; 69,9%

Source: IVAM Survey January 2009



Effects of financial and economic
crisis in 2009 VAM

The effects of the
7%, .4 : .
Orders &Ww ‘ ‘ ‘ 176% €economic crisis in 2009

Production H“% 121% o have been worse than
TE%W/ the companies
e / : 167% predicted in the
7% . .
mm% 40% beginning of 2009.
7% . .
LM% 154% There is still

Financing 'O%—r?ﬂ%_' 46% uncertainty.

business in 20097

economic crisis affected your

In what way has the financial and

Source: VAMSurvey 0% 10% 20% 30% 40% 50% 60% 70% 80%
2009/2010

W increasing @ steady 0O decreasing

Source: IVAM Survey
January 2009



Effects of financial and economic
IVAM
crisis in 2009

In what way do you expect the financial and economic A |arger proportion of
crisis to affect your business in 2009? .
the companies have

Orders ;8% 23,5% esoy, Suffered Qecreases in
. .69 26159 each business area —
Production =70 47 ,0%

_‘ e '18’291/;0/ from orders to
S I ) 0 00 . .
. 14,4% 201 financing
18,9%
Export | 92 7% 47,7%
0,
%50,8%
Staff | 116,7% 2O0 7
0,

Financing 313%%

|

136,4%

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0%
IVAM Survey 2009

W increasing W steady ' decreasing [0 ho answer

Source: IVAM Survey
January 2009



Effects of financial and economic
crisis in 2009

Orders

Production

business in 20097

Staff

In what way has the financial and
economic crisis affected your

Financing

0%

ST7

151%

68%

81%

Source: VAMSurvey 0%

10% 20%

S/
4‘ ()

30% 40% 50%

60%

70% 80% 90%

2009/2010
W increasing O steady m decreasing
6%

° 149
£ o Orders %o  69%
g > i 2 29%
g E s Production 129% 579
c 0o
= 0O 10%

E N 0
2 © Sales 14% ' 65%
@ n B 6% ]
25 § Export - 137% | 45%
§§ E 12%
= 9 < Staff 1 47%
26 [33%
=3 0%
C i i 0,
£ Financing ‘!ﬂ‘/ﬁ
Source: VAMSurvey 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

2009/2010

W increasing O steady m decreasing

IVAM

In Germany, a larger
proportion of the
companies suffered a
decrease in orders,
production, sales, and
export,

but German companies
have more often been
able to keep staff numbers
and financing steady than
companies in the rest of
Europe




Effects of financial and

economic crisis in 2010

IVAM

The respondents expect the effects
of the crisis to abate in 2010

At first sight, German
companies seem to be
less optimistic than
those in other
European countries ...

Do you expect the financial and economic crisis to
affect your business in 2010?

no answer
9%

no
25%

Do you expect the financial and economic crisis to
affect your business in 20107

no answer
10%

28%

all European companies

Do you expect the financial and economic crisis to
affect your business in 20107

no answer
9%

no
33% yes

58%

Germany

Europe (except DE)



Effects of financial and economic

crisis in 2010

Germany vs Europe

IVAM

Orders

Production

1 55%

In what way do you expect the

financial and economic crisis to
affect your business in 2010?

Financing 44%

Source: VAMSurvey (o, 10% 20% 30%  40% 50% 60% 70%
2009/2010

‘ W increasing O steady W decreasing

= 8% \ o
£58 Orders ‘ |35/L | 439%
T Lo 0%
o= N . (o] 0,
g ; < Production ‘ lﬂ%%
£ 2 _5%
=} 0,
g g % Sales | ‘ 135 ‘ | 46%
o O o,
© 23 Export 4% 149%
225 — ‘
=® 0 0%
=8 Staff 162%
£ o0 [24%
c O
E 2 % Financin — 1 359
=& g 441%

Source: VAMSurvey oy, 10%  20% 30%  40% 50%  60% 70%
2009/2010

‘ m increasing O steady @ decreasing

... but in fact,

a smaller
proportion of the
German
companies is
expecting
decreases

in most business
areas — except
export




measures VAM

A majority of the respondents have reacted to the crisis in a
“positive” way — e.g. by diversification or by intensifying
acquisition efforts.

developing new business fields (diversification) 49%

reducing the product and/or service range

accessing new regional markets

abandoning (foreign) markets

increasing investments in innovations

reducing R&D investments

intensifying research activities

by ...

intensifying customer acquisition 18%

intensifying customer retention

reducing marketing costs

intensifying marketing efforts

increasing use of networking opportunities

reducing labour costs

We have reacted to the changed economic conditions

taking no particular measures : 3%

Source: VAM Survey 2009/2010 0% 10% 20% 30% 40% 50% 60%




Standards in MST:
Germany is too complicated, too slow

IVAM

Project NOSTA : One product, one process, one package,

Standards are a problem esp. for SME -> no mass
markets

Welchen Nutzen ziehen Sie aus der Normung oder Standardi-
sierung von Mikrotechnologien?

K o a7 ik
@AM. Normen und Standards niitzen uns, weil sie ...

———

Bavisum rawenT

die Zusammenarbeit mit I Hr i
Partnern/Kunden erleichtern n Funstany

die Kompatibilitat mit anderen I
Produkten gewéhrleisten

die Qualitdt und Zuverlassigkeit I
der Produkte erhohen

die Integration in andere Produkte/mit |
anderen Technologien vereinfachen

Entwicklungs-/Produktions- 1
kosten senken

das wirtschaftliche Risiko fiir I
Neuentwicklungen senken

die Produkt-/Technologie- |
entwicklung beschleunigen

unseren Produkten/Technologien einen 1
(schnelleren) Marktzugang verschaffen Normen und Standards
fir die Mikrosystemtechnik

den Bezug von Materialien, Chemikalien |

und Halbzeugen vereinfachen .
Bedarf, Strategien, MaBnahman

die Marktakzeptanz/das Marktvolumen |
unserer Produkte/Technologien erhohen

0% 10% 20% 30% 40% 50% 60 %

won
VAN Peassanh
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 [VAM Research: Iris Lehmann




IVAM

»1here is more turn over with catering at
Micro and Nano events than with products

from Mikro- und Nanotechnologie.”

Kurt Demmer, Chefvolkswirt der IKB-Bank,
Dortmund, Technologie- und Branchentag 2001




IVAM

Bosch Fab (550
Million €)

microParts (70 Million €)




Markets for Microsystems IVAM

MEMS Market by Application, 2006-2013 ISuppli

10.000

mWired Communications
Agrospace, Defense, Secunty
m Medical Electronics

W Industry and Frocess Control

Millions of Dollars

m Daia Processing

W Automotive

W Mobile and Consumer Electronics

2006 2007 2008 2009 2010 2011 2012 2013

Mote: emerging MEMS categones not counted in this breakout ($180 M in 2013 up from $30M in 2009)




IVAM

billion yen MEMS Market in Japan

1;&““ :

W Agriculture, foresiry, and fisharies

BUrban environmant and infrasirectsre
1400

1,000 | ($10B)

11 Billion €
15 Billion US $

as of March
10th 2010




Trends
IVAM

Miniaturisation

Wireless / Mobile Application

Energy Efficiency/ Green MST

Complex, integrated microsystems

New production technologies

Printed Electronics/ Lighting, Display Technologies
Smart living / Ambient Assisted Living

Automotive (?)




Trends
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Miniaturisation

Wireless / Mobile Application

Energy Efficiency/ Green MST

Complex, integrated microsystems

New production technologies

Printed Electronics/ Lighting, Display Technologies
Smart living / Ambient Assisted Living

Automotive (?)




Miniaturisation IVAM

First cell phone and
its inventor Martin
Cooper (1973)

picture: Wikipedia




Miniaturization IVAM




MEMS Microphones for Smartphones

IVAM

The
Economist

leg v | Reghkier | Ehyaccont NemgEters | W RSS | Sise

Home Warld = Buzinesz & finance = Soience Stachnology hdarkets & data
Pririt - Edition

Moise-cancelling technology
Opting for the quiet life

Tiny microphones provide a new way to eliminate background noise




IVAM

Long way from automotive into consumer electronics, for
some years predicted from the people with the glass ball,
now the race is on

Bosch -> Bosch Sensortec

Mems MicroPhones (Economist)

Smartphones, consumer electronics ST Microelectronics
-> no added value in Europe (except Nokia)




Trends
IVAM

Miniaturisation

Wireless / Mobile Application

Energy Efficiency/ Green MST

Complex, integrated microsystems

New production technologies

Printed Electronics/ Lighting, Display Technologies
Smart living / Ambient Assisted Living

Automotive (?)




Trends IVAM

* Wireless/ Mobile (Energy Harvesting)




IVAM

Total Six-Month Service Revenues (000s)
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Total Wireless Service Revenues Exceed $75.8 billion for First Six Months of 2009
- Total Twelve-Month Revenues Ending June 2003 Reach More Than $151 Billion
Source CTIA
Mfarenials May not be reprodoced or photoecopied in any form without written permission fom CTIA
i 2008 CTLA-The Wireless Asspciation®

www.ctia.org
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Smart Energy
Wireless Health

Intelligent Transportation
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® Cloud Computing
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& Mobile Applications
Maobile Marketing & Advertising

March 23-25, 2010

Las Vegas Convention Center
Las Vegas, Nevada, USA

Social Networking

Mobile Money




Energy Saving/ CO, reduction IVAM

> Self-powered Radio Systems in Practice

Case Study:
Torre Espacio - Madrid

M 4200 Wireless & Battery-less Light Switches
# Occupancy Sensors

¥ Daylight Sensors

B Savings
mm40% Lighting Energy Costs
m®20 miles Cable
mu42.000 Batteries (over 25 years)
5 ®80% cost of retrofitting




Intelligent green buildings I\VVAM
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IVAM

Latest frc

Unw' red HTC HDZ appears on

VIe COM Wireless Ne

Home Contact Archives Advertise

Nokia files patent for piezoelectric

powered cell phone bhattery

VWihile other big phone manufacturers {ike Samsanog are
using solar energy as an alternative to charge their
phones' hatteries, Bokia intends to use piezoelectricity
I and kinetic enerdy,

The Finnish giant has filed a patent for a "Piezoelectric
Kinetic Energy Hanvester" —which is actually a cell phone
hattery that's "contained within a first frame that is
coupled to 8 second frame by one or more piezoelectric
elements.”

Said battery should he included into a phone with the
rwould gather electrical energy resulted from the phone's

(IR | R PR T Y S Y [P PRI | PO SRS | | NP T R §

Thermoelectric effect

SAVE EMAIL PRINT BREPRINTS == l_] — @

(Reuters) - Germany's  chiistiaan Hetzner
BMW wants to use :':E::Mmmpm
NASA technology to =0T

boost the fuel efficiency of its luxury cars
and lower emissions of harmful
greenhouse gases.

LIFESTYLE

Engineers at the BaMW's high tech experimental labin
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%3 TEXAS INSTRUMENTS

Energy Harvesting Basics
Energy harvesting is the
process by which energy readily
available from the environment
is captured and converted into
usable electrical energy

This term frequently refers to
small autonomous devices, or
micro energy harvesting

|deal for substituting for
batteries that are impractical,
costly, or dangerous to replace

Industry Applications
- Remote patient monitoring
- Efficient office energy control
- Surveillance and security
- Agricultural management
- Home automation
- Long range asset tracking
- Implantable sensors
- Structural monitoring
- Machinery/equipment monitoring




IVAM

Ambient energy: light, heat, motion, RF, etc

Perpetually

Energy Energy Storage

Harvester & Power Mgmt Powered
Sensor

Ultra Low Power Low Power

Sensor(s . .
(s) Microcontroller Transceiver

&3 TEXAS INSTRUMENTS




IVAM

Advantages Microsystems

Small by design
Complex functions
Low power consumption

Wikipedia mentions MEMS in connection
with energy harvesting




www.twitter.com/ivam_mikrotech

IVAM

Donnerstag/Thursday, 22.04.2010

Session: Energy Harvesting & Wireless Sensor

Networks

Moderation: Barnd Folkmar, HSG-IMIT, Villingan-Schwenningen, (DE)
10:00-10:30 Keynote:
Micro Energy Harvesting - Power Supply for Dis-
tributed and Embedded Systems
Prof. Dr. Petar Woias, IMTEK, Graduiertenkolleg Energy-
Harvasting, Freiburg, (DE)
10:30-10:50 Self-powered Radio Systems in Practice:
Concepts, Products & Prospects
Frank Schmidt, EnOcean GmbH, Oberhaching, (DE)
10:50-11:10 Practical Energy Harvesting
Roy Freeland, Perpetuum Lid, Southhampton, (GB)
1:10=-1:30 Power-Energy-Harvesting in Harsh Emvironments!
Andreas Wadrz, RAMPF FORMEN GmbH, (DE)
Hainrich Walk, CADWalk, Allmendigen, (DE)
1:30-11:50 Process-oriented Application of Energy
Harvesting Technology:
Energy Autonomous Wireless
Temperature Transmitter
Dr. Marco Ulrich, ABB AG Corporate Research Centar
Garmany, Ladenburg, (DE)
1:50-12:10 Piezo Energy Harvesting by Arveni, an Emerging
Standard Product for Batteryless
Wireless Applications
Jean-Fredaeric Martin, Arveni, Cramieu, (FR)
12:10-12:30 Energy Harvesting Aided Bridge Monitoring
Prof. Dr. Thomas Schmidt, Hochschule Magdeburg,
Magdeburg, (DE)
12:30-12:50 Optimum Design Strategies for Electromagn etic
VibrationTransducers
Dirk Spreamann, HSG-IMIT, Villingen-Schweanningen,
(DE)
12:50-13:10 Thermal Energy Harvesting - Energy Budgets and
their Practical Exploration
Burkhard Habbe, Micropelt GmbH, Freiburg, (DE)
13:10-13:40 Break
13:40-14:00 Energy Harvesting: Quo Vadis?

Dr. Andreas Rampe, Endress+Hausar Process Solutions

15:00-15:20 LSensors Unplugged”™ Miniaturised Components
for the Automation Industry
Barnd Karcher, Festo AG, Esslingen, (DE)

15:20-15:40 Wireless Soil Moisture Sensor Networks for Envi-
ronmental Monitoring and Agricultural Irfigation
Prof. Dr. Ch. Hdbnaer, Hochschule Mannheaim,
Mannhaim, (DE)

15:40-16:00 Wireless Autonomous Transducer Solutions
Nicolas Lallemant, Holst Centrad IMEC-ML,
Eindhowen, (NL)

16:00-16:20 Integrated Radio Systems for Energy Harvesting
Robert Saurug, SensorDynamics AG, Lebring, (AT)

16:20-16:30 Break

Japan Session

Moderation: Bermhard Wybranski, VDI'WDE Innovation +Technik
GmbH, Barlin, (DE)

16:30-16:50 Research on Energy Harvesting in BEANS Project
Junji Adachi, BEANS Laboratory, Tokyo, (JP)

16:50-17:10 Efficient and Reliable Organic Solar Cell
Kenji Kawano, Panasonic Electric Works, Ltd.,
Fukuoka, (JP)

17:10-17:30 Highly Efficient Capacitor Utilizing Super Critical

Fluid Deposition
HideoYamada, BEAMS Laboratory, Tokyo, (JP)

ICT Call Information Session
Halle/hall 6, Stand/booth H32
Freitag/Friday, 23.04.2010
12:20-15:00 Uhr/hrs

Im Rahmean des Forums _Innovationan fir die Industrie” auf der HANNOVER
MESSE 20M0 crganisiert die Mationale Kontaktstelle Mikrosystemtechnik am
23. April 2010 Beratungsgesprache, die speziell auf lukK-Themen im 7. For-
schungsranmenprogramm und Ergebnisse des 5. Anrufs im Programm
zugeschnitten sind. Das betrifft vor allem elektronische Komponentem und
Systama, Mikrosysteme und miniaturisierte Smart Systems.

Digsa Beratungen sollen besonders die Antragssteller ansprechen, die die
Einrgichung von Projektworschlagen im 7. Forschungsrahmenprogramms

mlmem e Pl P e efak o miedd e et Trilm b mmmes o ke Fmm e mlebam limime

Ticket from
IVAM for free:

Alternative:

Energy
Harvesting
conference in
Munich for
(3000 € for
admision)




» Energy efficiency/ saving (Green MST pza

www.ivam-research.com
&

IVAM Beispielrechnung
. Research Die mikrofluidischen Displays bringen bis zu

90% Leistungsvorteile im Vergleich zu

herkdmmlichen LED-Anzeigen. Bei dem

Einsatz von einer 7-Segment Anzeige mit

einer Spannungsversorgung von 20V und

ENERGIE UND EFFIZIENZ einem Stromverbrauch von bis zu 300 pA ist

der Leistungsverbrauch von 6mW um Faktor

6 kleiner als bei herkommlichen LEDAnNnzeigen
PO corgpcbpscbtodir sy s, by w9 (Spannungsversorgung 2V,

Stromaufnahme 20mA). Wird die

Information dauerhaft angezeigt, geht die

Leistungsaufnahme der Anzeigen auf Null
- g zurtick, wahrend die herkdbmmliche LEDANnzeige

- eine permanente
Leistungsaufnahme aufweisen.

WA I T-PEREOT TN Ol




Energy efficiency/ saving with MEMS/MST IVAM

* Green MST with IVAM

« March 25th 2010, working Group
« Hannover Fair, Aprl 19th-23rd 2010

* Regionalkonferenz Mikrotechnik in Dortmund
June 30th 2010)




*Trouble with wireless/AAL/ Smart Home IVAM

» Standards for building automation 50 Bus-
Systems in Lab of Prof. Aschendorf

* |In fact: standards are missing
Americans are again faster !

» Continua Health Alliance
(http://www.continuaalliance.orq)

* Nokia, Roche, IBM, Panasonic, Philips




Standards in MST:
Germany is too complicated, too slow

IVAM

Project NOSTA : One product, one process, one package,

Standards are a problem esp. for SME -> no mass
markets

Welchen Nutzen ziehen Sie aus der Normung oder Standardi-
sierung von Mikrotechnologien?

K o a7 ik
@AM. Normen und Standards niitzen uns, weil sie ...

———

Bavisum rawenT

die Zusammenarbeit mit I Hr i
Partnern/Kunden erleichtern n Funstany

die Kompatibilitat mit anderen I
Produkten gewéhrleisten

die Qualitdt und Zuverlassigkeit I
der Produkte erhohen

die Integration in andere Produkte/mit |
anderen Technologien vereinfachen

Entwicklungs-/Produktions- 1
kosten senken

das wirtschaftliche Risiko fiir I
Neuentwicklungen senken

die Produkt-/Technologie- |
entwicklung beschleunigen

unseren Produkten/Technologien einen 1
(schnelleren) Marktzugang verschaffen Normen und Standards
fir die Mikrosystemtechnik

den Bezug von Materialien, Chemikalien |

und Halbzeugen vereinfachen .
Bedarf, Strategien, MaBnahman

die Marktakzeptanz/das Marktvolumen |
unserer Produkte/Technologien erhohen

0% 10% 20% 30% 40% 50% 60 %

won
VAN Peassanh




Trends
I\VAM

Miniaturisation

Wireless / Mobile Application

Energy Efficiency/ Green MST

Complex, integrated microsystems

New production technologies

Printed Electronics/ Lighting, Display Technologies
Smart living / Ambient Assisted Living

Automotive (?)




Prof. Dr. Thomas Gefner

Fraunhofer ENAS |VA|V|

Smart Systems Smart System
Integration
Tokio,
iy - I cvos February,
Memory - Microsystem 17th ) 2010
technologies
B & | Hetero system
Atuatoe integration
Tromas Gessner e
=i ZFraunhofer  ZFfM ;

S I TECHWISCHE UNIVERSITAT
EH.ﬁ.S TR R e P e | CHEMNITT




Trends
IVAM

Miniaturisation

Wireless / Mobile Application

Energy Efficiency/ Green MST

Complex, integrated microsystems

New production technologies

Printed Electronics/ Lighting, Display Technologies
Smart living / Ambient Assisted Living

Automotive (?)




Printed Electronics IVAM

* Only Niche Applications in Printed /Display
for Europe”?

|
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!
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Source: www.oe-a.org
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- German Printing Industry is world leader
- Heidelberg, Dresden, Cologne




What has microsystems to do with that ? IVAM

Mastering/
Lith
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Nanoimprint

Hot Embossing

———

JENOPTIK

50 micron channels, aspect ratio~10
Dr. Jost Goettert — Louisiana State University - CAMD




IVAM

Nanoimprint

158 AMO




IVAM

Electroforming

TELCAN

t@micon_

4 technotrans




Trends
IVAM

Miniaturisation

Wireless / Mobile Application

Energy Efficiency/ Green MST

Complex, integrated microsystems

New production technologies

Printed Electronics/ Lighting, Display Technologies
Smart living / Ambient Assisted Living

Automotive (7?)




Automotive is the mother of
microsystems in Germany

IVAM

-

@ DatmisrChrysisr

@ Bosch

Comfort
Atmospheric Humidity/ Air quality  Angular rate Light senser  Rain sensor Microphones/ Inertial/pressure  Tank/tire
pressure sensor temperature sensor (Mavigation, (Automatic light, (Wash/ displays (Central locking, pressure
{transmission control, (Air condition)  (Air condition) pitch, chassis)  air conditioning)  wipe control) (Communication)  theft protection)  (On board
motronic) diagnostics)
Manifeld absclute Tilt sensor
pressure sensor (headlamp
(Electronic diesel aiming,
control, motronic) security)

Knock sensor
{Motronic)

Mass air flow sensor
{Motronic — air intake)

Angular position
sensor

(Motronic — cam and
crankshaft position)

Piezo actuator
(Fuel injection)

Rotational speed sensor
(Electronic transmission
control, motronic)

Qil quality sensor
(Transmission
and engine) CMOS camera

Soot sensor (parking aid)

(Motronic — exhaust) Inertial sensors

(airbag and

High pressure sensor stability control)

(Fuel injection system, - L = 3
common rail) _ Fahrzeug: DaimlerChrysler Out of position
{only for demaonstration) sensor
@ VDINDE-T (Airbag)
Seat occupanc

Pedal position sensor sgnsu):
(Electronic accelerator, (Airbag)
electro-hydraulic brake)

Oxygen sensor
{Motronic - lambda)

- Radar 77 GHz Infrared Radar 24 GHz Steering wheel Rotational speed Pressure sensor Yaw rate  Angular rate
Powertrain (longitudinal control, (Night vision  (Pre-crash, angle sensor  (Antilock braking (Vehicle dynamics,  (Electronic sensor
obstacle detection)  system) parking aid) (Vehicle dynamics) system) crash detection) stability program) (Roll over)

@ Bosch s e @IBE0 @ Contineg

© @pCam

-Safety




Prof. Dudenhofer says  ivam

Automobilabsatz
in Deutschland ‘~
Absatzeinbruch 2010 N

F 3 :
(1,1 Mio Fahrzeuge) @
4.000.000 1 . X i ' CAMA
] i E Center fiir Automobil-Management
4 [ E Abwrackpramie
3.500.000 — E E E - Vorzieheffekt 2009/10 :
4 ® 1998-2008 3,3 Mio - Verschiebungseffekt unnul\;er:susm:g iR
- S ! 2008/09 ESSEN
— : : ‘.,Ir. :. ............................
3000000 — oo Y Summelaus struktureller
4 v e und konjunktureller
-H o K Verénderung
1 '\ 1 1 2,7 Mio
2.500.000 —| Lo |
2.000.000 RN S S S B S S S S B S B B — > Jahr

1998 2000 2008 09 2010 2015




Automotive IVAM

» Shrinking markets in Europe (saturated
markets, overcapacities, demographic

change) 7\

» Rising markets in Asia (Korea is catching
up very fast)

» Electromobility




Automotive world will change
— supply chains, too !

IVAM

See also: Ust of covndies by aotor rehicle pmdwction

By Country

wed s

Country
@ Japan
B china
u—

ﬁed States
B Germany
i8] South Korea
=3 brazil

I ) France
T Spain
I3

-l exico
B+[ Canada
mm Russia
SE UK

=== Thailand
Bl Turkey
— Iran

|} Lsl

mm Poland
[ C22ch Rep.
I B Belgiom

Reference: "Production Statistics" @, 01CA Retriewed 2009-08-24.

@ pravious yar Top 20 motor wehicle producing countries 2008 ns o sars

1,000,000 2,000,000 2,000,000 4,000,000
3,806,652
3,220 475
2,562 973
254 fidd
2,314 B62
2,191,220
2,077 554
1,790,201
1,640 515
1,393,742

1,147 110

1,051,430
1,023,774

950,908
945,822

724,405

tbator wehicle production (units)

5,000,000

£,000,000

fi 040 552

7,000,000

2,000,000

9,000,000

10,000,000

[=dif]
Thide]
11,000,000 12,000,000
11,563 fi29

9,345,101

8,705,230




Still advantages with MEMS IVAM

VDI Nachrichten, 12.3.2010

New Bosch-Sensor-Cluster for
Automotive




IVAM

New mobility trends in Europe, Asia

-electromobility, aging society

Lunar Module, Tesla Roadster Byd: Made in China
-> No mass production




Drivers: Technology core and market shell IVAM

Energy
harvesting

Complex,
integrated

microsystems >




IVAM

* AAL/demographic change/ Aging society in
Europe, Asia !!

- mobile/wireless services (health, comfort)
- Changing automotive market in Europe

Car with blood pressure sensing device ? Can
Apple make a car and how would it look like ?)

* Energy

- saving/monitoring -> new processes, wireless,
energy harvesting




IVAM

* Technology

* Miniaturisation is still hot
* Printed electronics is something to look on




New markets hard to reach
IVAM

even for High-tech companies

65 % of the micro- and nanotechnology companies and
institutes in Dortmund consider energy/efficiency/cleantech applications
to be sustainable — only 30 % actually develop applications

Relevanz der likationsgruppen

80,0% - energy/efficiency/
70,0% - cleantech and AAL

60,0% - applications are

50,0% | .
40.0% considered to be
30,0% - important in the future,

20,0% - but only a few

182; . companies/institutes

als "wichtig" bzw. "zukunftsweisend"

durchschnittliche Bewertung der Applikatione

e B >  x x 5 TS are already working in
28 98g g3 = 5 8 8¢ :
£5 £& 2% % s 35 these fields
83 8§ EZ 0 2 ° £
i :578 < o= Source: IVAM Survey,
i A June 2008

—— J Relevanz fur Dortmund & generelle Relevanz




Thank you !

« Bremen

= Dr. Uwe Kleinkes

Ruhrgebiet

= yk@ivam.de
= phone: 0049 231 9742 148
= Fax: 0049 2319742 150

= Www.lvam.com

Gottingen
e Dortmund *

Erfurt Drefden

Aachen * eJena,
Iimenaue.

o Stuttgart

Miinchen
[ ]

- |
\ Y |
1VEx
Fachverband fiir
Mikrotechnik

www.ivam.de

MST-Atlas Deutschland: Uberblick (iber die
MST-Cluster © IVAM, Oktober 2004




