Welcome to the world of
flexible and stretchable electronics!

Welcome to Holst Centre
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Building the PE business chain
Chances for the Netherlands
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Peter Visser — BOM business development




Overzicht

- What’s the BOM?

- Why PE ?

- Benefits

- Chances

- PE projects & Ecosysteem
- Conclusions



Brabant Development Agency

>BOM

Goal: Sustainable growth of the Economy of
Noord Brabant

» Founded 1983

» Funded by Min EZ and Province of Noord-Brabant
» Ca 70 fte / 90 people
» Office in Tilburg, Netherlands




Brabant Development Agency

>BOM

Goal: Sustainable growth of the Economy of
Noord Brabant

4 department

- Foreign Investment
- Venture Capital v v
- Business parks (incl Pivot Park Oss)

- Business Development
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Smart Robotics (BOM alumnus)
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Zoeken...

home thema's robotatlas tegnowquest teqnowledge partners
smart Robotics
De atlas met

‘ = aanbieders voor
i zetteﬁ als uitzendkrachten, :'gcll)%i'i:;ﬁi?\
dat is wat wedoebij Smart Robotics' B

> Vind de partner die bij u past!

smart Robotics, het uitzendbureau voor robots, ontwikkelt en detacheert robots die eenvoudig

Wat is smart Robotics?

kunnen worden aangepast om een nieuwe opdracht uit te voeren. Met deze flexibel inzetbare

robots maakt smart Robotics een grote stap vooruit t.o.v. de klassieke manier van
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Phases of

Development
Growth & Ambition

i1

|deation Start-up Scale-Up



Onderzoek is uitgevoerd door Erasmus Centre for Entrepreneurship in opdracht van de BOM

Brabantse Ontwikkelings Maatschappij

E 0 Ml  SNEL GROEIENDE BE

Nederland telt Snelgroeiende bedrijven -

ruim 2800 snelle Zitten gec[us!erd rondom Snelgroelend

groeiers waarvan de stedelijke gebieden ‘

466 in Noord-Brabant. en zijn over de hele Groeiend
provincie Noord-Brabant

verspreid.
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Krimpend

2800

van 11%
tot 5.4%
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2008 2014
Het aandeel in

snelgroeiende bedrijven

in Noord Brabant is de
afgelopen 7 jaar gehalveerd

2006 2008 2010 2012 2014
Snelgroeiende bedrijven
zZijn bedrijven die

(o
8 A _
—u II ) gedurende een periode
A

van 3 jaar een groeivan

()
= : meer dan 20% per jaar
gerealiseerd hebben in 24,5% van de snelgroeiende

werknemers en/of omzet. : bedrijven bevindt zich in de

75% =— 4"

van de snelle groeiers Orarig Sectoren
bestaat langer dan 10 jaar. >



5 basic growth drivers

s

Know-how

© )

Capital Talent

£A

Market Facilities v v

Brabant Development Agency

>BOM
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The changing face of industry and society

Internet der Menschen

106-10¢ . Suuial Web
:l: ,‘: r' O
A co

Connecting

Slimmere
mensen ?
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Overal slimme sensoren -]

Internet der Dinge Internet der Dienste
107-108 104106
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SMART BENDING FACTORY

Varsseveld (Gelderland) Radicaal doel: Wereldwijd innovatie-toonbeeld worden in maatwerk voor de metaalindustrie
om kleine series 25% goedkoper en 5 keer sneller op de markt te brengen.

Binnen het project wordt een fysieke ultramoderne fabriek op het gebied van metaalbewerking
opgezet, waarin bedrijven kennis, ervaring en middelen met elkaar delen en bewerkingsprocessen
gezamenlijk exploiteren. Via internet kunnen klanten volledig gedigitaliseerd producten bestellen,
waarvan de kosten van één product gelijk zijn als ware het een product uit een serie van 500 stuks.
Hierdoor worden de totale kosten over de levensduur van het product verlaagd, bedrijfsprocessen
versneld, en wordt materiaalbesparing gerealiseerd en de concurrentiepositie van deelnemende
bedrijven verhoogd. Trekkers: 247TailorSteel, CO2BO.




Van Smart

Naar Flex



WHY AND WHAT?

PRINTED

ELECTRONICS




PE / Organic, Large Area Electronics (OLAE)
Flexible electronics / plastic electronics

PRINTED (including hybrid electronics )

E I-ECTRO N I Cs * thin-film transistors, resistors, inductors, and capacitors into

printed batteries, displays, sensors, RFID tags, interactive
packaging, solar panels, and even speakers

= printing of electronic circuits and
components™ in 2D on media such as paper,
plastic, glass, metal and textile, using standard
printing processes and press equipment.




PRINTED

ELECTRONICS

Kenmerken:

Additieve techniek
Minder materialen
Kan digitaal (inktjet)
Vormuvrijheid / dunner
Goedkoper

In (snelle) ontwikkeling

= Vele
Toepassingen

——




Benefits of printed electronics?

B very large volumes possible

B (promise of) lower cost-to-functions

M ease of integration / more wearable / flexible

M disposable? / more eco friendly vs IC production

MMMMMM

Display

Temperature Sensor Label




The $100 Billion Market Opportunity 008 PLOTONCS?

Penetration of electronic intelligence in physical objects

Value potential of adding
electronic il'ﬂE“igEﬂCE

$315 billion Value of embedded $100 billion

electronic intelligence!

_______________________________________________________________________________

EXISTING MARKET ! MﬂRKE_T GAP

- F/_ Why hasn’t this gap \

been addressed?

i ® The cost of silicon
T— - integration is too high

# Silicon does not scale to the
level necessary to power the
Internet of Everything

; '5'0 5 _ 10 trillion The solution?
# R - . .
zg; %‘,% 6;;, % :% \ %2%;5% # disposable items sold in 2012 Printed Electronics

o on ) \

loT initiates the change from semiconductor to printed electronics
> higher volume, lower costs




PE Markt voorspellingen

* Total printed electronics market
(covering products like membrane switches, RFID
antennas, and connective circuitry, along with
products like display, lighting and photovoltaics):

revenues of USD 5.64 billion in 2010,
growing to UDSD 26.9 billion in 2016

—a year-on-year growth of 31.8 percent-.
It will grow USD 43 billion in 2020,
and will continue at a rate of 13.9 percent.

Source: Smithers Apex



https://www.smithersapex.com/

PE Markten

Medisch

Automotive

Logistics / industry
Consumenten Elektronica
Printing & Packaging
Smart Buildings

Internet of Things



PE Medical:

- healthpatches
- smart blisters
- trackers




PE in Automotive

Printed & Flexible Electronics Opportunities
Automotive

Conformal In-mould Interiors:

» Integrated lighting & overhead consoles

« Control panels for doors, armrests, pillars and
central console

 Printed Heaters for floors, seats

Conformal autonomous exteriors:
« Photovoltaic and batteries

« Tail lights

» Embedded climatic sensors

\\ : Vision enhancement & info availability:
' Courtasy Fiat
—— « Transparent displays

« Head-up-display optical fiims

Key features: « Sun protection electrochromic films
v Reduced weight, volume

and cabling
v Increased safety and

comfort
v Fuel savings and reduced

emissions

E A
PE 2013 22




printed NFC temperature logger
for logistic purposes

PE MARKETS:
LOGISTICS

NFC BASED
SENSORS




Process control measurement

INDUSTRY




Sensors, lighting, activity

TEXTILE
INTEGRATION




HOW TO BUILD

PRINTED

ELECTRONICS
?




PE Create the
PRINTED breeding grounds

Build ecosystems

Make PE known (SME!)
Know-how & IP sharing
Demonstrations

Early pilots / Fieldlabs
Talent development
Investments

And do
everything at
the same time

In Brabant !

v

v
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PE business chain: Power of Proximity

all within 50 km’s range
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http://domicro.nl/#!/up

New application research
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Building the PE ecosystem in NL

nspiring PE events & demo cases

nformation sharing, PE newsletter (in NL)

PE events and conferences
Funded collaboration projects
IP for SME’s program

PE capital investments

Brabant Development Agency

>BOM



DOMICRO: Micro Device Fab

on demand production 10-10.000 pcs / month




PE Early know-how
ki & IP sharing

- PE Newsletter (in Dutch) > Bits&Chips
- Yearly open PE.NL event > next in October 2017

- HOLST-IP-License program
- Access to joint Holst Centre IP for SME’s (BOM)
- SME’s in NL and Belgium



Project: Printed Electronics NL

* OPzuid programma (EFRO/Noord-Brabant)

— Goal: Development of the NL PE Ecosystem
e Started on Sept 1st, 2016
* Duration 3 years
 Demonstration projects with 10 companies

* including training, promotion,
investigations

OoOP2uid

Europees Innovatieprogramma Zuid-Nederland



http://www.stimulus.nl/opzuid/

Partners: Printed Electronics NL
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https://www.holstcentre.com/
http://www.metafas.nl/nl/
http://www.bing.com/images/search?q=fontys&view=detailv2&&id=05A270E62912BB31C54D6C2BB44EE948A0C97305&selectedIndex=2&ccid=IoBcVMWz&simid=608021500300429423&thid=OIP.M22805c54c5b382faaa79fe4ae7ee86c9o0
http://www.meyerburger.ch/en/
http://www.faescases.com/nl/
https://www.hightechcampus.com/

EU pilot-line project on
flexible OLED LIGHTING:

— -“
PI-SCALE

SHAPING THE FUTURE IN OLED LIGHTING



PI - SCALE_VOOR VANGUARD.pptx



http://www.pi-scale.eu/

Conclusion

v

* Ecosystem for production is in Development (Noord
Brabant)

* Key industries use organic electronics

/

* PE is creating new opportunities

* Collaboration is key to success in PE market approach

But we need :

* More applications, believers to make scale

e Co-investors/believers in PE

* Better materials / sensors / integration / skilled people



So let’s collaborate!

Brabantse Ontwikkelings Maatschappij

H>BOM

Ir. Peter Visser
BOM Business Development
pvisser@bom.nl

+31 6 150 97964
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