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The Organic Electronics Conference and Exhibition (OEC) is the 
premier international gathering for the discussion, demonstration 
and evaluation of organic semiconductor technologies and 
organic electronics. OEC-07 will be the fifth conference in the 
series, and will take place from 24-26 September 2007.

Conference
Join over 400 engineers, researchers, product developers, managers, 
manufacturers, and investors to hear world-class speakers discuss: 

Exhibition
Running over two days, the Exhibition will showcase new technologies and products from 
leading-edge companies. 

Workshops
Workshops aimed at industry professionals, covering applications and processes, will be provided 
on the first day, together with workshops to help those new to the industry get up to speed.

Location
The venue for OEC-07 is the Frankfurt Sheraton Hotel, which is located at Frankfurt International 
Airport. Frankfurt has excellent air, rail and road connections to Europe and the rest of the world. 

Find out more
For more information about OEC-07, as well as details of this year’s conference (OEC-06), 
visit www.oec-europe.com

Organisers
OEC-07 is organised by cintelliq, experts on the organic semiconductor industry and publishers of 
the OSA Direct newsletter, and by the OE-A, the key industry association for organic electronics.

integrated circuits 
photovoltaic 
sensors
RFID
smart packaging
signage and lighting 
backplanes

memory
displays
patterning
substrates
materials
encapsulation
inline manufacturing 

roll-to-roll manufacturing 
vacuum deposition 
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flexographic printing

Organic Electronics Conference
and Exhibition 2007

24-26 September 2007 Frankfurt Germany

www.oec-europe.com
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Fraunhofer Gesellschaft Innovation Topic (FIT) „Polytronics“ 
Smart Plastics

energy harvesting – power management (low power, 

battery) – OLED integration – signage and illumination 

– high performance polymers (PLED, OFET, OPV) –

ink-jet printing of semiconducting polymers – inorganic-organic 

hybrid polymers – patternable dielectric material – patternable 

passivating materials – polymeric ultra-barrier laminates – organic 

solar cells – photodetectors – heterogeneous system integration on 

foil – large area electronics

Contact:  
Dr. Karlheinz Bock, Fraunhofer Institut für Zuverlässigkeit und Mikrointegration IZM,
PolytronicSystems@izm-m.fraunhofer.de,   phone +49.89.54759-510

 Anzeigenseite FraunhoferFIT.ind1   1 04.09.2006   14:06:50 Uhr
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Editorial

Electronics everywhere!

Imagine every article of daily use becomes 

intelligent: Packages monitor the status of the 

food or other perishable goods inside and dis-

play if the expiry date comes close. Boxes com-

municate with the shelf in the supermarket or 

your refrigerator at home so you can always 

control the stock on hand. Admission control is 

done automatically or by a fingerprint sensor. 

Logistic items know ‘who’ and where they are. 

Single use diagnostic systems enable an easy 

glucose and other precautionary test for the 

patient. 

Power is supplied by thin and flexible batteries 

or rollable photovoltaic cells. Rooms are illu-

minated by lighting walls and you can down-

load your newspaper wireless and read it on a 

 flexible display. Your kids play a new electronic 

game they cut out from an intelligent cereal 

box.

Thin, lightweight, flexible, produced at ultra 

low cost and ubiquitous – that’s what organic 

electronics stands for.

This may sound like science fiction to you, but 

organic electronics is moving in that direction 

and has the potential to revolutionize all these 

fields.

Market prospects are extremely bright – but 

no doubt this industry is in its infancy and has 

not yet entered the competitive phase. Big 

progress has been made in research and devel-

opment and first products entered the market. 

In this phase it is of vital importance for the 

organic electronics community to have a 

platform for the exchange of information, for 

collaboration and co-operation. This was the 

starting point for the Organic Electronics Asso-

ciation (OE-A) in December 2004. OE-A soon 

became the key international industry associa-

tion for organic electronics and is working to 

build and strengthen the industry by providing 

opportunities for networking and facilitating 

the sharing of information among its mem-

bers.

In this brochure you find articles about OE-A, 

VDMA as well as information about our 

 member companies and institutes. Moreover, 

invited articles about the organic electronics 

industry, markets, intellectual property, tech-

nology and devices give you a deeper insight  

in this emerging technology.

We hope this industry directory “Organic Elec-

tronics” serves you as a springboard to find the 

right partner for your business needs!

Wolfgang Mildner  
Managing Director  
PolyIC GmbH & Co. KG, 
Chairman Organic Electronics 
 Association

Wolfgang Mildner 
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Welcome to the Organic Electronics Association

The vision of OE-A (Organic Electronics Asso-

ciation) is to build a bridge between science, 

technology and application and to leverage the 

emerging technology of organic electronics. 

OE-A provides a unique platform for national 

and international cooperation between all 

companies and research institutes involved in 

the organic electronics value chain.

Founded in December 200� more than 60 

members from Austria, France, Germany, the 

Netherlands, Sweden, Switzerland, United 

Kingdom, and the US have joined OE-A in the 

meantime, representing the whole organic 

electronics process chain:

•  research institutes

•  component and material suppliers

•  equipment and tool suppliers

•  producers / system integrators

•  end-users.

The global interest in organic electronics is 

booming. Almost every branch of our economy 

will be affected if not revolutionized by organic 

electronics. On the other hand organic elec-

tronics is still in its infancy: Although this tech-

nology has a huge potential, market forecasts 

are bright and first products have entered 

the market – materials, equipment, processes 

and applications have to be developed and 

improved.

What OE-A can do for you

Networking

Creating the right partnerships is essential 

both between companies as well as between 

companies and research institutes. With quar-

terly Working Group Meetings, OE-A supports 

its members with an effective networking and 

communication platform, fostering collabora-

tion and promoting information exchange 

among all players along the value chain. 

Market and technology information

Making the right decisions depends on being 

well-informed. It’s all about keeping track of 

today’s ever increasing information flow. OE-A 

provides its members with up-to-date market 

and technology information. Dedicated Work-Meet new business partners and enhance industry exposition of your company or 
research institute at the OE-A Working Group Meetings.

OE-A within the VDMA network of competence

The German Engineering Federation (VDMA) is the 
largest European trade association with 3000 mem-
ber companies, predominantly small and medium-
sized enterprises. VDMA represents 39 branches 
throughout the entire investment goods industry, 
from the classical machinery sector to high-tech 
fields like robotics and automation.

The Organic Electronics Association (OE-A) is as-
signed to the VDMA division “Innovative Business”, 
together with the related associations “Productro-
nics” (Production Equipment for Microelectronics), 
German Flat Panel Display Forum (DFF) and “Micro 
Technology”. These partnering associations provide 
sector-specific expertise to more than 300 member 
companies, many of them being business partners to 
the Organic Electronics branch. 

VDMA is an active player within the mechanical 
engineering committees of the European Union, the 
Association’s counterparts on the European level. 
VDMA employs more than �00 people staff. The 
VDMA headquarter is located in Frankfurt, Germany, 
with branch offices in Berlin, Brussels, Tokyo, Beijing, 
Shanghai, and India.
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Increasing your visibility

OE-A promotes the innovations of its mem-

bers through a multitude of media outlets. 

This brochure “Organic Electronics” is just the 

tip of the iceberg. OE-A, being a recognized 

partner, arranges member contacts with the 

international press as well as trade show or 

conference organizers. Moreover, we represent 

our members at international trade fairs and 

conferences.

ing Groups focus on applications and technolo-

gies and elaborate a roadmap for organic elec-

tronics. Our expertise arises not only from our 

membership, but also from close co-operations 

with leading market intelligence corporations, 

and related international associations. Just 

contact us to get valuable information easily 

and quickly. 

Support in research activities

Research and development play a strategic role 

to leverage this emerging technology. OE-A 

fosters and promotes the expansion of R&D 

activities on different levels. OE-A is in close 

contact with national and European funding 

authorities and works together with them to 

define future funding programs for R&D. It is 

one of OE-A’s important tasks to support and 

help coordinating industrial R&D in the whole 

organic electronics sector. In addition OE-A 

initiated a project to develop a multifunctional 

organic gameboard demonstrator. In the first 

stage nine companies and institutes teamed 

up in this project. Besides this the network of 

OE-A is the perfect platform to find the right 

partner for bi- or multilateral R&D projects.

Multifunctional organic electronics gameboard demonstrator: a technical project 
of nine OE-A members. 

Organic Electronics Conference & Exhibition 

To provide the premier marketplace for organic 

electronics is a key task of OE-A. Following our 

sustainable and long-term oriented concept 

we develop the international leading confer-

ence and exhibition for the organic electronics 

community. OE-A’s official annual event the 

Organic Electronics Conference & Exhibition 

(OEC) is the premier international event for 

scientists, engineers, manufacturers and inves-

tors in organic electronics.

OE-A is partner of trade shows and conferences.  
Source: Messe Frankfurt Ausstellungen GmbH
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Electronics everywhere – Big opportunities 

The combination of a special type of organic 

materials with low-cost, large area fabrication 

processes like printing enables thin, light-

weight, flexible and low-cost electronics. This 

means integrated circuits, sensors, displays, 

memory, photovoltaic cells or batteries can be 

made out of plastic. Applications like RFID-tags 

(radio frequency identification), single-use 

diagnostic devices, rollable solar cells, flexible 

displays or simple consumer products and 

games are only a few examples and represent 

a future multi billion dollar market. Smart 

objects e. g. smart packages that integrate 

multiple organic devices are further examples 

for organic electronics. 

”Electronics everywhere”: Concept Study for a smart 
 package with keys, display, logic, battery, and  speaker,  
enabling e. g. product information and games on a cereal 
box. Source: PacProject

First products like simple games and electronic 

books using organic electronics entered the 

market in 200� and additional products are 

announced for the next year. This shows that 

organic electronics is on its way from research 

activities to production.

Tremendous chances open up for companies 

that invest in this field regardless whether 

they are material providers, equipment makers, 

producers or system integrators. But on the 

other hand large efforts and a close collabora-

tion of all partners along the process chain are 

necessary to make organic electronics a real 

success story.

A close cooperation between all partners along 

the value chain will lead to mutual advantages. 

OE-A provides the international platform for 

the organic electronics community and helps 

the industry to grow.

Curious? Don’t hesitate to ask us for details!

Model of a polymer flexible RFID-tag. Source: PolyIC
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What the future holds for organic electronics 

By Raghu Das, IDTechEx

Organic electronics involves thin film transis

tors and displays for electronic products, where 

the key component is organic and increas

ingly all printed. It cannot be understood on 

this narrow basis, however, because we now 

have organic lasers, fuel cells, batteries, photo

detectors and much more besides, with every 

prospect that they will be codeposited using 

similar inks at high speeds on similar, or the 

same, equipment. That means lower cost 

electronics and electrics, with greater reliabil

ity due to fewer interconnects and improved 

tolerance of damage. But the big picture also 

involves the replacement of most lighting with 

slimmer, flexible organic alternatives with low

er costs and better environmental credentials.

We find that the global market for organic 

electronics and electrics in 2005 was $650 

million, rising to $3 billion in 2009 and $30 bil

lion in 2015. Growth over the next few years 

is due mainly to displays – and of the display 

options OLEDs – which are not yet printed nor 

put on flexible substrates. Music players and 

even now TV screens use OLEDs – an indicative 

indicator of the interest is that Samsung have 

invested $500 million in just 12 months for 

OLED research and development and produc

tion line creation.

Previous forecasts by several other organisa

tions have proved overoptimistic. Barriers to 

very large sales such as deposition on low cost 

packaging material, long life and tolerance of 

the elements are often proving more elusive 

than the industry anticipated, though things 

are now very much on the move and the prob

lems will be overcome.

The figure for 2015 is still a fraction of the 

market for silicon chips, for example. However, 

IDTechEx also looks closely at markets in 2020 

and 2025. The big picture has to involve a 

twenty year timeframe because some of this 

will take a long time. One needs to look at all 

applications and that vital, long timeframe. 

Bigger than the silicon chip 

Nowadays, the term printed electronics is used 

to encompass both electronic and electric 

functions. It promises to replace most lighting 

and put disposable batteries in vast numbers 

of products, not just make smart packages talk 

and show whether they have been misused, 

display moving colour advertisements and so 

on. Little wonder, then, that there is a con

sensus that this will be much bigger than the 

silicon chip market. Or that it will, paradoxi

cally, little impact silicon chip sales for at least 

fifteen years. Here we are talking about new 

markets in the main – achieving the unachiev

able. Today, few organic electronics is printed 

but for many this is the end game to achieve 

high volumes at low production costs.

Raghu Das MA (Cantab) is CEO/
MD of IDTechEx. He has a BA 
Natural Sciences degree from 
Cambridge University, where 
he studied physics. He has been 
closely involved with the devel
opment of printed electronics, 
carrying out consultancy in 
Europe, the USA, Asia and the 
Middle East. He has lectured 
on RFID, smart packaging and 
printed/organic electronics 
at over 200 events and con
ferences around the world and 
is author of several IDTechEx 
analyst publications. 

IDTechEx is a knowledgebased 
consultancy providing research 
and analysis on RFID, printed 
and organic electronics and 
smart packaging. IDTechEx 
gives independent marketing, 
technical and business advice 
and services on these subjects 
in three forms – consulting, 
publications and conferences.

r.das@idtechex.com  
www.idtechex.com
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Source: IDTechEx 2006
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The global market for organic and inorganic printed 
 electronics is expected to reach 300 billion USD in 2025.  
Source: IDTechEx 2006
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By 2025, the sale of organic electronics and 

electrics – typically called organic electron

ics, because the boundaries are increasingly 

blurred – will have overtaken that for silicon 

chips by a big margin of close to $250 billion. 

That is well on the way to the $300 billion 

potential that one supplier has declared as the 

ultimate potential. To give a measure of that 
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Substitution in some sectors, market creation 

in others

The future impact of organic electronics var-

ies greatly between applications. Contrary to 

popular opinion, we find that much of the 

new organic electronics market will be newly 

created and not replace anything electronic. 

Where existing electronic and electric products 

are impacted, the extent will be varied. At one 

extreme, it will eventually send today’s forms 

of lighting in sharp decline, because of a long 

list of unique benefits. At the other extreme, 

it will have little effect on the silicon chip for 

at least 15 years, because its performance will 

be poor, with many capabilities of silicon chips 

not achieved for a long time.

We see a wait of ten years before printed 

organic microprocessors are sold in volume 

and even then, they will be of the most primi-

tive sort. However, printed organic transistor 

circuits will achieve substantial sales in little 

more than five years largely by doing previ-

ously impossible things; such as the disposable 

skin patch that delivers drugs in prescribed 

amounts at programmed intervals, electronics 

on packaging and much more.

size, it is 75 % of today’s global market for all 

forms of packaging and about double today’s 

market for silicon chips. Partly it is because 

organic electronics will have a major market 

impact in such disparate industries as static 

printed posters and in modernising lighting. 

Organic dominant but surprises keep coming

While most of the market for printed electron-

ics will be served by organic devices, we con-

sider it important to analyse the total picture 

and indeed the competition between organic 

and inorganic solutions to the same problem. 

Organic conductors look like coming a poor 

second to inorganic ones for most printed 

applications – from antennas to anti-static 

coatings and RF shielding – but the situation is 

fluid, if you excuse the pun.

However, progress towards this will be expo-

nential, not linear, and, in 2010, it will be 

Organic light Emitting Diodes not logic/mem-

ory that will be in the ascendant because it is 

already so advanced and into the market. The 

organic sector will divide as follows:

Non-emissive 
displays 

0.55
Photovoltaics 

0.32

Sensors 
0.5

Other 
0.23

Logic/
memory 

0.4

OLED displays and lighting 
2.75

Forecast of organic electronics globally in 2010

in USD billion

Source: IDTechEx 2006
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Investment in production capacity key to 
 establishing organic electronics industry

By Craig Cruickshank, cintelliq ltd., and Lawrence Gasman, NanoMarkets LC

There is a growing consensus within the 

organic electronics industry that if the fore-

casts by leading market analysts are correct 

then currently available production capacity 

is inadequate to satisfy anticipated market 

demand. Since it can easily take between 12 

to 18 months to bring a production plant into 

full-scale operation now is the time for this 

building and investment if organic electronics 

is going to meet its full potential.

To meet anticipated market demands there 

will be a need to establish multiple production 

facilities to manufacture OLED lighting, organic 

RFID, organic backplanes, organic photovoltaic 

and organic memory devices. 

The reason is simply that there is no significant 

overlap between individual facilities as OLED 

lighting is very different from organic back-

planes. In addition, given that there is likely 

to be more than one competing company in 

each of these applications then further manu-

facturing facilities will be necessary. This sug-

gests that if just four application areas were 

to be established then there could be at least 

four or more companies actively engaged in 

manufacturing products. For analysis purposes 

lets assume a minimum of two competitors 

per application, although there could be more 

depending on market attractiveness. Therefore, 

at least eight companies requiring investment. 

If the expected average investment required is 

about $50 million (range $20-$70 million) then 

there could be a short-term demand of about 

$400 million over the next 18 to 24 months. 

The analysis is based on assuming the follow-

ing

•  The forecasted markets are expected to grow 

from only a few $10s of millions over the 

next three years to being worth $1.4 billion 

within five years. Organic lighting, organic 

RFID, organic backplanes, organic photo-

voltaic and organic memory devices will be 

behind these early applications.

ACHTUNG: ARTIKEL IST NUR GROB 
LAYOUTET! DIE GRAFIKEN MÜSSEN NOCH 

NAUCHGEBAUT WERDEN

•  Currently, production capacity available in 

the companies and research institutions 

actively engaged in developing technology 

and products suitable for organic electronics 

is predominantly limited to R&D and proto-

type capacity. 

•  Individual investments have been below $25 

million. Typically, these investments have 

been for seed funding or in a limited number 

of cases for 1st or 2nd round funding. 

•  Early indications suggest that the develop-

ment of a production facility will, depending 

on the application, require $30 to $100 mil-

lion of capital investment to be fully opera-

tional.

Markets

Organic electronics are projected to become 

a substantial market over the course of the 

next three to five years. While OLED displays 

receive much attention there is a growing list 

of early applications in which organic elec-

tronics will offer substantial advantages over 

existing technologies. In the short-term, with 

the exception of OLED displays, the opportuni-

ties for organic electronics products will start 

small – 2006 revenues is projected to be about 

$10 million – and grow rapidly. Organic light-

ing, organic photovoltaic and organic RFID are 

forecast to be worth in excess of $1.4 billion 

by 2011. 

Organic Electronics – Market Forecast

2006  
Million US$

2011  
Million US$

OLED 660 8,100

OLED-lighting small 238

Photovoltaic small 72�

RFID small 500

Source: NanoMarkets

Craig Cruickshank is the found-
er and principal analyst at 
 cintelliq limited. cintelliq was 
established in 2002 to provide 
a range of information services 
and strategic consultancy to 
the emerging organic semi-
conductor industry. cintelliq 
has developed strong technol-
ogy and commercial knowledge 
of the industry that has been 
built on prior experience 
gained from working within 
the OLED segment of the indus-
try. cintelliq is also responsible 
for creating and organising the 
annual Organic Electronics 
Conference.

craig.cruickshank@cintelliq.com 
www.cintelliq.com

Lawrence Gasman is the Princi-
pal Analyst at NanoMarkets LC.  
For the past two years, Mr. Gas-
man has conducted market 
research on organic and print-
able electronics markets among 
other areas.  He is a member of 
the IEEE, serves on the editorial 
board of the Foresight Nano-
tech Institute and is a Senior 
Fellow at the Cato Institute, a 
leading Washington, D.C. “think 
tank.”

lawrence.gasman@
nanomarkets.net 
www.nanomarkets.net
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OLED Displays: OLED displays are already 

established in low-end mobile applications and 

will account for over $600 millions in 2006. 

Revenues could rise to $8.1 billion by 2011 

as OLED displays get adopted in more main-

stream applications such television, computer 

display and content rich mobile appliances. 

OLED Lighting: Using OLED technology for 

 solid-state lighting applications looks promis-

ing. Market forecasts suggest that this market 

will be worth $238 millions by 2011. Early 

applications will be in using OLED lighting for 

specialty lighting or where unobtrusive and 

flexible lighting panels are deemed important. 

Organic Photovoltaic: Organic and hybrid 

organic based photovoltaic (solar cells) devices 

are currently expected to generate $729 mil-

lions by 2011. Key drivers for solar cell adop-

tion are environmental concerns, government 

subsidies, cost and low weight. Organic photo-

voltaic devices are expected to be inexpensive 

and be a significant competitor to incumbent 

photovoltaic technologies. Two application 

areas where these production attributes will 

prove attractive will be roofing panels and as a 

portable power source for mobile devices.

Organic Electronics – Application Areas

Application Area Market advantages of Organic Electronics Competitive Technologies 

Displays OLEDs currently in use for low end displays in cell 
phones/MP3 player. However, the main opportunity 
is in high quality television screens that can be 
produced for lower costs than current generation 
of LCD and CRT televisions. Flexible displays would 
almost certainly require an OLED solution

Mostly competition from LCD displays, which is a 
very entrenched technology

Backplanes Not usually seen as an immediate prospect for 
organic electronics, but a potential market as 
organic transistor technology evolves. The advan-
tage would be low materials and production cost

Active-matrix backplanes based on amorphous 
silicon current dominant technology for LCD 

RFIDs Printed RFIDs using organic semiconductors are 
considered by industry opinion makers as a viable 
means to lower cost of RFIDs to a price point 
where they could compete with bar codes

Silicon based RFID is a dominant technology

Photovoltaics Organic PV would be a low-cost, lightweight and 
printable solution that would be particularly 
 applicable to rooftop panels and novel appli-
cations such as smart fabrics

Organic PV is just one of a number of thin film 
PV approaches, some of which are already well 
established

Lighting Novel general illumination and other products 
possible including flexible lighting products. Low 
power consumption and long-lasting

Almost all lighting technologies would be 
 competitive and will often be less expensive  
(but with higher power consumption)

Computer memory Organic computer memories could be created by 
the same process as RFIDs, smart cards and other 
disposable electronics

Some kind of polymer/organic memory would 
seem to be necessary for disposable electronics. 
But mainstream computing does not look like it 
will adopt 

Sensors Opportunity to create low-cost sensors for smart 
packaging, embedded computing, etc.

Numerous technologies evolving for nanosensors 
of various kinds.

Source: NanoMarkets

Organic RFID: Early indications are that market 

size of $500 millions could be realised by 2011. 

By using solution processible materials in 

conjunction with printing techniques, organic 

based RFIDs have the potential to deliver high-

volumes at low costs. This would accelerate 

adoption of the technology across a wide num-

ber of applications that cannot be satisfied by 

silicon based solutions. 

Organic Memory: Many of the above organic 

electronics applications will require memory. 

However, it is likely to be integrated as part of 

the final product rather than as stand-alone 

item. It is expected that low density organic 

memory will be widely used in early appli-

cations such RFIDs, smart cards and sensors.

Manufacturing 

It goes without question that the ability to 

manufacture devices is an essential part of 

building an industry. The organic electronics 

industry, while still very much in the early 

stage of its evolution, is beginning to show 

signs of making the transition from an R&D 

mode to early stage manufacturing mode.

Craig_II.indd   10 04.09.2006   14:11:49 Uhr
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Current production capacity across the organic 

electronics industry is primarily limited to 

demonstrator and prototype facilities (see 

table below). At present there are only five 

companies that have made public announce-

ments of their intention to make the transi-

tion to production scale facilities – Nanoident, 

Nanosolar (printable PV), Plastic Logic, PolyIC, 

printed systems and Polymer Vision.

The only firms that have made the transition 

to volume manufacturing are all OLED display 

manufacturers. These are predominantly based 

in the Far East, in a number of cases these are 

business division of LCD manufacturers. 

Making the transition from Demonstrator to 

Prototype facility or from Prototype to Produc-

tion facility is a significant step. Requiring not 

only an increase in resources (money, equip-

ment, and people) but also additional time to 

install and commission equipment as well as 

qualify the final production processes.

Ramp-up time for a prototype facility is between 

12 to 18 months. A similar figure would be 

expected for establishing initial output from a 

production facility.

Money

Over the course of the past three  years the 

amount of money being invested into the 

organic electronics industry has been steadily 

increasing. The main recipients of this funding 

have included many organic electronic device 

companies as well companies focused on 

developing materials and encapsulation.

Companies Timescale Capacity

Demonstrator All companies involved with 
organic electronics will have estab-
lished this level of manufacturing 
capability. Without this level they 
would not be able to participate

Available now Many small 
facilities 

Prototype Add-Vision

CDT (Chemistry)

CDT (Device)

COLED Technologies

DuPont Display

Flexible Display Centre

Konarka

Microemissive Displays (MED)

Merck OLED

Novaled

OLED-T

OTB Display (Philips)

Orgatronics

OrganicID (working with partners)

Plastic Logic

PolyIC

Polymer Vision

printed systems

Sumation

Thin Film Electronics

Universal Display

Vitex Systems 

Acreo (Corporate R&D)

VTT (Corporate R&D)

Now Small-Medium

Prototype
(planned)

CENAMPS (planned)

Nanoident

2007

2006/2007

Small-Medium

Initial 
 Production
Planned

MED (outsourced)

Plastic Logic

PolyIC

Polymer Vision

2005

2007/2008

2007

2007/2008

Medium

Volume 
 Production

All OLED and all based in Far East

OSRAM, LG Philips, Pioneer, 
 RiTDisplay, Samsung, etc.

Now Large

Source: cintelliq

Devices Materials

•  Add-Vision

•  Konarka

•  Nanoident 

•  ORFID

•  OrganicID

•  Plastic Logic

•  Cambrios

•  Coled Technologies

•  Novaled

•  OLED-T

•  Plextronics

• Vitex *

Source: cintelliq * multi-layer encapsulation
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Early stage organic electronics companies 

are unlikely to have established significantly 

strong cash-flow with which to fund their 

capital expenditure needs as they start build-

ing production capacity. They will have to turn 

to the investment community to access the 

necessary capital. 

In other instances, demonstrator facilities exist 

within the Corporate R&D centres. Here small 

amounts of capital investment needs are likely 

to be met by internal budgets. However, even 

here there is likely to be a finite appetite to 

provide funding all the way to full production 

capacity, and therefore this may increase the 

need to access external capital investment.

Initial estimates would suggest that setting up 

a prototype facility costs $5 to $30 million, and 

a production facility costs $30 million to $100 

million (see table below).

For the period January 2003 to December 2005 

Venture Capital (VC) funding has totalled more 

than $200 million (includes £ and € amounts 

converted into $).

Individual sums raised to date have been 

below 25 million USD. Investments received 

by these companies have been used mainly 

to fund technology development, rather than 

build manufacturing facilities. Most invest-

ment rounds are seed funding to enable 

founders to establish the business and secure 

their IP position, this has been followed by 1st 

round funding to enable laboratory facilities to 

be built and to hire staff, and some 2nd round 

funding to build prototype production facili-

ties. 

Capacity type Capacity  
(units per month)*

Facility Ownership Installation Cost 
(USD)

Batch 
(e-paper back-
plane)

Continuous 
(RFID Tags)

Demonstrator 10s to 100 100s to 10,000s Research and 
 Development

1 million to  
 10 million

Prototype 100s to 1,000s 100,000 Research and 
 Development

5 million to  
25 million

Initial Production 10,000s plus 1000,000 Manufacturing 20 million to  
50 million

Volume 
 Production

100,000s plus 10,000,000 Manufacturing 40 million to  
100 million

Source: cintelliq * typical – depends on unit area, print speed, yields 
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Organic Semiconductor Industry:  
Recent Trends in Patent Filing

By Craig Cruickshank, cintelliq ltd.

In 2005 more than 5,000 organic semiconduc-

tor patents were published. Analysing these 

patents to look for regional differences in 

innovation would lead to the conclusion that 

Japanese companies lead the field in organic 

semiconductor technologies. However, mak-

ing a simple numerical comparison does not 

take into consideration differences in patent-

ing strategies between Japanese companies, 

European companies and US companies. When 

these are taken into account then a more 

 balanced view of innovation is presented. The 

analysis reveals that Japanese and Far East 

based companies in general maintain a domi-

nant role in organic light emitting diode (OLED) 

device fabrication, and while European and 

US based companies are not directly manu-

facturing OLED devices they nonetheless hold 

respectable patent positions in both materials 

and device structures. In non-OLED devices 

Organic Semiconductor Patent Database

Over 14,000 organic semiconductor technology 
patents have been identified since January 2003.  
Work on building the organic semiconductor patent 
database began in January 2004. Each quarter patent 
data is collected from four patent offices – EP, US, JP 
and WO. During the course of 2004 patent data for 
2003 was collected and added to the database. JP 
patents lags behind EP, US and WO as there is a delay 
due to these patents being translated into English. 

The organic semiconductor patent database is con-
stantly being expanded and updated. There is an 
on-going programme to populate the database with 
data going back until the late 1980s. Once this has 
been completed initial estimates set the number of 
patents within the final database to be in excess of 
30,000.

dations for the development of other organic 

semiconductor devices – such as transistors, 

memory, sensors and photovoltaic, all these 

have seen much technical development and 

more recently commercial development.

Over the past three years more than 14,000 

organic semiconductor patents have been 

published (applications and granted patents). 

In 2005 alone in excess of 5,000 patents were 

filed across the four main patent offices (EP, JP, 

US and WO). 

Patents filed at the Japan Patent Office (JP) 

accounted for 45 % of all patents for 2005, and 

Far Eastern companies accounted for 2,275 

(97 %) of these. This distribution of patent data 

skewed towards Far Eastern, primarily Japa-

nese, companies is typical to what has been 

observed in previous years.

Annual Organic Semiconductor patents[1]
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Craig Cruickshank is the foun-
der and principal analyst at 
 cintelliq ltd. cintelliq was 
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and strategic consultancy to 
the emerging organic semi-
conductor industry. cintelliq 
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build on prior experience 
gained from working within 
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such as transistors, photovoltaic, memory and 

sensors European, US and Far East companies 

are all developing equally strong patents posi-

tions in materials, device structure, fabrication, 

deposition and patterning.

The filing and publication of patents on organ-

ic semiconductor technology has been steadily 

growing since the late 1980s. The most well 

known organic semiconducting devices with-

out question are OLED based displays. OLEDs 

have played a key role in laying down the foun-

Regional Patent Offices

Priority 
Region

EP US WO JP Grand 
Total

Far 
East

270 960 325 2275 3830

US 99 428 206 32 765

Europe 185 147 176 28 536

RoW 4 10 3 2 19

Grand 
Total

558 1545 710 2337 5150

Regional patent filings – 2005[2]
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An immediate and obvious question to ask is 

– “why is there a difference in the numbers 

of patents filed by companies in the Far East 

compared to the number of patents filed by 

companies in Europe or the US?” 

One possible explanation is that as the Far East 

accounts for 80 % + of all Flat Panel Display 

manufacturing then more innovation in prod

uct and process development will occur in the 

Far East compared to either Europe or the US. 

Consequently, more patents may be filed as 

companies seek to protect these innovations. 

However, for non OLED devices such as organic 

transistors, organic photovoltaic, and organic 

memory which are not yet in production the 

same argument cannot hold true. 

Another possible explanation for the differ

ences in number patents may be attributed 

to differences in patenting strategies adopted 

by these each region. Research conducted on 

patenting activities suggests that depending 

on technology areas Japanese companies file 

Examining these patents in terms of individual 

organic devices reveals that OLED devices 

accounted for 4,213 (82 %) of the 5,150 organic 

semiconductor patents published during 2005. 

By comparison other organic devices such as 

organic transistors, organic photovoltaic and 

organic memory only accounted for 505 (9.8 %) 

of the organic semiconductor patents pub

lished in 2005. 

Examining the patents in terms of their indi

vidual organic semiconductor components 

required to make an organic device reveals a 

more evenly distributed profile with no one 

specific component accounting for more than 

31 % of the total. However, materials and 

device structure patents together account for 

the largest percentage (57 %) of published pat

ents. Despite the Far East dominance in OLED, 

European and US countries hold respectable 

positions in materials patents, and to a lesser 

extent, device structure patents for organic 

semiconductor devices. 

Organic Semiconductor Components

Priority 
Region

Mate
rial

Deposi
tion

Pattern
ing

Sub
strates

Encap
sulation

Device 
Structure

Fabri
cation

Other Grand 
Total

Far East 1025 306 108 73 308 964 286 760 3830

US 344 65 16 5 41 192 60 42 765

Europe 231 15 18 10 27 153 38 44 536

RoW 8 4 2 5 19

Grand Total 1608 386 142 88 376 1313 386 851 5150

Organic Semiconductor Devices

Priority 
Region

LED Transis
tors

Photo
voltaic

Laser Sensors Memory 
Cell

Other Grand Total

Far East 3394 190 29 3 13 30 171 3830

US 484 54 35 7 9 63 113 765

Europe 326 50 17 5 32 106 536

RoW 9 4 1 1 4 19

Grand Total 4213 294 85 10 28 126 394 5150

Distribution of organic semiconductor devices vs region of origin – 2005 EP, JP, US and WO patents[2]

Distribution of organic semiconductor components vs region of origin – 2005 EP, JP, US and WO patents [2]
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more patents than do either US or European 

companies do in their own countries[4]. The pri-

mary reason for this difference is that Japanese 

companies have historically adopted a patent-

ing strategy that seeks to be defensive in its 

action. Therefore, Japanese companies follow-

ing a defensive strategy tend to favour filing 

many patents that each have narrower claims. 

In contrast, US and European companies have 

adopted a patenting strategy that tends to be 

more aggressive. Therefore, European and US 

companies following an aggressive strategy 

tend to favour filing fewer patents that each 

have broader claims[4]. The consequence is that 

Japanese companies file more patent applica-

tions in their own country than US or European 

organisations would do filing a similar inven-

tion in the own country. It is interesting to note 

that Japanese companies filing in Japan cite 

either zero or one patent on 97 % of Japanese 

patents.

Our own analysis of the organic semiconductor 

patent database indicates that for Japanese 

companies filing EP patents the number of 

cited priority Japanese patent documents can 

vary between one and eleven, with on average 

about 2 or 3 priority documents cited for each 

EP patent filed by Japanese companies [1]. 

The impact of making an adjustment for dif-

ferences in patenting strategies can be seen in 

the two radar diagrams presented (see top two 

diagrams next page). Our analysis used a con-

servative adjustment factor of 2. Irrespective 

of the adjustment, it is clear that Far Eastern 

companies continue to maintain their domi-

nant position in OLED patents. For non-OLED 

devices such as memory, sensors, photovoltaic 

and transistors European and US companies 

appear to have established good positions 

with respect to Far Eastern companies. Given 

the investment and development activities 

being pursued by companies such as PolyIC 

(transistors), Konarka (PV), Nanoident (sen-

sors), Plastic Logic (transistors), and Thin Film 

Electronics (memory) this feels reasonable. 

Similarly, for US companies such as Intel and 

AMD (Memory), Konarka (Photovoltaic), 3M, 

OrganicID, Motorola and others (transistors) 

this also seems reasonable.

To reduce the impact of OLED patent numbers 

the data has been separated into two distinct 

groups – patents covering OLED and patents 

covering Non-OLED (transistors, PV, sensors, 

laser, and memory). For each group of patents 

they are analysed in terms of the individual 

organic semiconductor components required 

to make an organic device. Scope of patent claims vs number of patents filed,  
Source: cintelliq
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According to published patent research, Japa-

nese companies filing EP patents will, on aver-

age, cite three or four priority Japanese patent 

documents[5]. So one EP patent may be equat-

ed to three or four Japanese patents. 
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Looking at the radar diagrams it is clear that 

while Far Eastern companies dominate OLED 

device manufacturing European companies 

have established a relatively good position in 

materials, primarily due to companies such as 

Merck OLED (Covion), Cambridge Display Tech-

nology, HC Starck, OLED-T (Elam-T) and many 

others. In addition, US companies such as 

Kodak, Dow, DuPont, and UDC also appear to 

have established good position in both materi-

als and deposition. 

Fabrication

Device  
Structure

Encapsulation

Patterning

Deposition

Substrates

Relative value of European and US patents compared to Far East patents 
– Normalised OLED, Source: cintelliq

Material
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Far East

US

Europe

Fabrication

Device  
Structure

Encapsulation

Patterning

Deposition

Material

Substrates

Relative value of European and US patents compared to Far East patents 
– Normalised Non-OLED, Source: cintelliq
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For non OLED devices, namely organic tran-

sistors, organic photovoltaic, organic lasers, 

organic memory and organic sensors the pic-

ture is substantially different. European and US 

companies appear to be very well represented 

in all of the key components of making an 

organic device. While many of the companies 

are start-ups focused on development of 

devices as such as Plastic Logic, OrganicID, Parc, 

etc (see previous list) it is also worth noting 

that large chemical companies such as Xerox, 

Merck, HC Starck, Agfa, DuPont, and BASF are 

also playing an increasingly active and impor-

tant role in the development of organic semi-

conductor materials.

[1]  cintelliq internal analysis of patent 
database

[2]  Organic Semiconductor Patent 
 Analyst, Q2 2006

[3]  English translations of Japanese 
patents introduces a 3 month delay

[4]  Intellectual Property Policies for the 
Twenty-First Century: The Japanese 
Experience in Wealth Creation,  
http://www.wipo.int 

[5]  Is European innovation really 
 lagging its competitors?,  
http://www.thomson.com
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Get into the Flat Panel Display Business  
with DFF

By Dr. Jörg Winkler, DFF

The vision of DFF, the Flat Panel Display Asso-

ciation within VDMA, is to enable its members 

to attain and sustain a leading position in flat 

panel display (FPD) industries. DFF catalyses 

and expands a network of excellence across 

the entire value chain, leading to new business 

opportunities.

Founded in February 2000, nearly 80 members 

from all over Europe have joined DFF in the 

meantime, representing the whole FPD process 

chain:

•  research institutes,

•  materials’ and components’ suppliers,

•  manufacturing and process equipment suppliers,

•  flat panel display and module manufacturers,

•  system integrators and distributors, and

•  display end users.

DFF members saw the growth of FPDs almost 

from its infancy to a multi-billion dollar indus-

try. In 2006 the worldwide FPD revenues will 

amount 88 Bn. US $, and next year they will 

just hit the 100 Bn. dollar mark. With a market 

share of more than 80 %, the FPD industry is 

driven by thin-film transistor liquid-crystal 

displays (TFT-LCDs). However, organic electron-

ics have entered the display business already 

some time ago and will start a new epoch like 

the LCD era that conquered CRTs in the 1980s: 

Displays based on self-emissive organic light 

emitting diodes (OLEDs) are seen as the bread 

and butter technology for next generation flat 

panel displays by many experts.

Moreover, displays are utilized in various new 

applications like electronic books (e-books /  

e-paper), enabled by e.g. electrophoretic or 

electrochromic display technologies. These dis-

plays do not have to be rigid anymore, but can 

be flexible if an organic substrate or a metal 

foil is used as a substrate.

OLEDs were one of the first organic electron-

ics applications entering the market, with 

great enthusiasm in research and in public. 

Light emission from thin films of small mole-

cule organo-metallic compounds was first 

discovered by Kodak in 1987. Three years later, 

a research group at Cambridge University, 

UK, observed similar properties in conjugated 

polymers. Being self-emissive, OLED displays 

do not require a backlight (in contrast to TFT-

LCDs), and as a consequence can be made 

much thinner. They have a wide viewing angle, 

high brightness and power efficiencies of 

more than 30 lm/W have been demonstrated, 

being two to three times more efficient than 

a 100 W incandescent light bulb. A lot of 

effort has been spent since then: beautiful 

demonstrators like an ink-jet printed, tiled, 

40" active-matrix display by Seiko-Epson have 

been shown and presently research efforts are 

focusing on establishing OLED mass manufac-

ture. OLED technology has already entered the 

learning curve. Starting with simple applica-

tions in mass markets (e. g. displays for MP3 

players or sub-displays for mobile phones), in 

2006 OLED display revenues already total more 

than half a billion dollar, and 2007 will double 

to 1.2 Bn. US $. In the future, more demand-

ing applications are envisaged, with television 

being the ultimate goal. Furthermore, a lot of 

effort is also devoted to making OLED the next 

generation lighting technology (“solid state 

lighting”).

The growth of the FPD and OLED industry. E-paper revenues 
will grow from 3.2 Mio. US $ in 2004 to more than 50 Mio. 
US $ in 2008. Source: DisplaySearch, June 2006
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1.   DFF provides a unique networking platform 

of leading companies driving the FPD industry.

2.   DFF provides a unique source of informa-

tion for FPD market participants.

3.   DFF assists in identifying and assessing 

business opportunities at all levels of the 

FPD value chain and application areas.

4.   DFF assists to design the supply chains for  

the innovative FPD technologies of the future.

5.   DFF promotes entrepreneurial competence 

and excellence. 

The services provided to our members are 

tailored to give you a maximum benefit and 

value for money, and are thus grouped into five 

Service Projects:

•   Working groups and DFF advocacy

•   News services

•   Training and education

•   Fairs and conferences

•   Competence brochure

Curious? Don’t hesitate to ask us for details!

The world’s largest 100 inch LCD-TV sports a screen size of 
2.2 x 1.2 m2, with full HDTV resolution (1920 x 1080 pixel) 
and 1.07 billion colors!

Electronic paper is a display technology 

designed to mimic the appearance of regular 

ink on paper. Unlike a conventional flat panel 

display, which uses a backlight to illuminate its 

pixels, electronic paper reflects light like ordi-

nary paper and is capable of holding text and 

images indefinitely without drawing electricity 

or using processor power, while allowing the 

paper to be changed. This requires the display 

to be bistable so that the state of each pixel 

can be maintained without a constant supply 

of power. In 2004 Sony introduced the LIBRIe, 

the first commercially available e-book capable 

of storing digital versions of many books, its 

successor model is sold in the US since 2006.

High resolution displays require driving of each 

pixel by a dedicated thin film transistor (TFT), a 

special kind of field effect transistor commonly 

made by depositing thin films for the metal-

lic contacts, a silicon semiconductor active 

layer, and a dielectric layer. However, organic 

semiconductors like pentacene have also been 

used to manufacture organic-TFTs. This organic 

backplane was even combined with an OLED 

to form an “all-organic” display (e. g. by Pioneer 

in 2004). As most organic materials are solu-

tion-processable, this kind of displays could 

be manufactured using cost-effective ink-jet 

printing technology, which would cause a 

paradigm-shift of the current manufacturing 

approach by costly vacuum deposition tech-

nologies. 

Of course DFF also cares about all the other 

advanced display technologies like LCD, PDP, 

FED, aso. No matter in which part of the value 

chain you are active, no matter in what display 

technology or application you are interested, 

DFF has something to offer for you! Our mis-

sion contains five elements:

 
German Flat Panel Display Forum (DFF)

DFF is a working group within VDMA and has been 
founded in February 2000. Today, almost 80 mem-
bers from all parts of the flat panel display value 
chain are a part of DFF. The vision of DFF is to enable 
its members to attain and sustain a leading position 
in flat panel display industries. As a member-driven 
association, DFF is guided by an active Board, com-
prised of industry and research institute executives. 

DFF is an integral part of the VDMA division “Inno-
vative Business” and expands the activities of VDMA 
in the field of new technologies such as flat panel 
displays, productronics, organic electronics and micro 
technologies.

Dr. Jörg Winkler 
VDMA – The German Engineering Federation 
German Flat Panel Display Forum (DFF) 
Lyoner Strasse 18 
60528 Frankfurt am Main 
Germany

Phone:   +49 (0) 69 6603-1633 
Fax:   +49 (0) 69 6603-2633 
E-Mail:   joerg.winkler@vdma.org 
Internet:   www.displayforum.de
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Organic Electronics Technology

By Bruce E. Kahn, Printed Electronics Consulting

The purpose of this article is to give a broad 

overview of the materials used in organic elec-

tronics, to discuss some of the different types 

of printing processes that are typically used 

and how they work, and to show examples 

of some devices and applications that can be 

produced.

Organic electronics offers many exciting new 

opportunities, and may also reduce some 

limitations of conventional microelectronic 

fabrication. In conventional silicon microelec-

tronics, patterning is most often done using 

photolithography (not to be confused with off-

set lithography), which is a subtractive process. 

The active material is deposited initially over 

the entire area, and selected areas of it are 

removed. Although very high-resolution and 

well established, the photolithographic process 

is very complex, expensive, uses extremely 

expensive equipment, requires many steps, is 

time consuming, subtractive, and only suitable 

for patterning small areas. Photolithography 

is not generally compatible with organic elec-

tronic materials or flexible substrates. The 

harsh conditions required for dissolving resists, 

etching the underlying layers, and removing 

the photoresist destroys the activity of most 

organic electronic materials. Furthermore, the 

temperatures and harsh reaction conditions 

required for photolithography are incompatible 

with most flexible substrates. 

For these reasons, some of the major attrac-

tions of organic electronics are the possibilities 

to do things that are not possible with conven-

tional microelectronic fabrication processes. 

Organic materials can be made soluble and/or 

solution processable. This enables a variety of 

deposition techniques that are not possible for 

conventional inorganic semiconductor materi-

als. Solution processability enables printing  

or printing like processes. If one considers 

(conventional graphic) printing a manufactur-

ing processes, it is easy to realize that it must 

be one of the highest volume and lowest cost 

manufacturing processes known. Printing 

presses commonly run at speeds of hundreds 

of m/min. with webs several meters wide, and 

are used to deposit (and cure) many different 

materials simultaneously. Printing produces 

large areas very quickly and inexpensively. If 

one could use these processes (or ones like 

them) to deposit functional materials, one 

could produce functional devices in high vol-

ume very economically. Such is the appeal 

of organic electronics. Making this happen, 

however, will require much effort and develop-

ment, not only of new materials, but also of 

processes for using these materials. Like most 

other processes, for optimal performance, the 

materials will need to be developed with the 

process and conditions in mind. The disad-

vantages of photolithography offer great new 

opportunities for patterning materials, as well 

as corresponding challenges.

Materials

Organic electronics relies upon a wide variety 

of different types of electrically active materi-

als. Among these materials, some of the most 

commonly used are conductors, semiconduc-

tors, dielectrics, as well as various luminescent, 

electrochromic or electrophoretic materials. 

Some type of supporting material is generally 

also used. Many other types materials can also 

be employed, such as surface active agents, 

encapsulation materials, dopants, etc.

Conductors

Almost all printed devices require some type of 

electrode. The electrodes may need to satisfy 

a number of requirements including low resis-

tance, smooth surface, chemical stability, and 

appropriate work function (the energy required 

for an electron to escape a solid surface) for 
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Another class of conductive materials that is 

often used for electrodes are metal oxides, 

particularly Indium Tin Oxide (ITO). These 

materials are used primarily because of their 

transparency. They are used where transpar-

ent electrodes are needed, particularly for 

light emitting or optoelectronic devices. “They 

are widely used high- and low-tech applica-

tions such as antistatic coatings, touch display 

panels, solar cells, flat panel displays, heat-

ers, defrosters, and optical coatings”. Flexible 

substrates (polyethylene terephthalate, PET) 

coated with ITO are commercially available. 

Semiconductors

Many organic electronic devices use semicon-

ductors in one or more layers. Frequently, the 

semiconductor is one of the most critical com-

ponents, because it is where the mobile charge 

carrying species are formed and transported. 

The semiconductor is usually the most difficult 

material to deposit, and the one whose charac-

teristics must be most critically controlled.

Semiconductor materials must satisfy a num-

ber of requirements simultaneously. The fron-

tier orbital energies of the individual molecules 

(perturbed by their placement in a crystalline 

solid) must be at levels where electrons can be 

added or removed at accessible applied volt-

ages, and across interfaces with conductors 

of reasonable work function. It is desirable to 

have electrical contacts between the semicon-

ductor and the electrodes that are ohmic and 

have a small contact resistance. Similarly, it is 

desirable that the material be extremely pure, 

to eliminate inadvertent sources of traps for 

the mobile charges. 

charge injection into the semiconductor mate-

rial. The materials used for conductors fall 

mainly into three categories – those based on 

metals, organic compounds, and metal oxides.

Metallic features can be printed a number of 

different ways. The most common technique is 

to use inks that contain metal particles. These 

particles may span a wide range of sizes and 

morphologies. Nanoparticles can also be used, 

and subsequently sintered at plastic compat-

ible temperatures (< 150 ̊ C) to give electrically 

continuous features. Metal precursors can 

also be used, sometimes in combination with 

other materials, and similarly thermally cured. 

Another technique that has been used in the 

printing of conductors is to print a seed layer, 

followed by plating another metal on top. In 

this way, printing can be used to define the 

pattern, and the plating process can be used to 

deposit a wide variety of metals, often much 

thicker than what could be printed. The plating 

process can run at high volume. 

Even though certain polymers can conduct 

electricity, they are still > 1000 times less con-

ductive than metals. The compounds that are 

most used for conductive polymers in printed 

are heteroaromatic polymers, based upon 

aniline, thiophene, and pyrole and their deriva-

tives. Of all of the conducting polymers, the 

one that has been used the most as a conduc-

tor is probably PEDOT:PSS (also known as PEDT:

PSS, Figure 1), which is commercially available. 

Dispersions of PEDOT:PSS have good film form-

ing properties, high conductivity (< 400 S/cm), 

high visible light transmission, and excellent 

stability. Films of PEDOT:PSS can be heated in 

air at > 100 ̊ C for > 1000 hours with only mini-

mal change in conductivity. 

Figure 1. Chemical structure of PEDOT:PSS
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direction in the device, for example, from the 

source to the drain electrode in a transistor. So 

not only do the molecules need to be aligned 

appropriately with each other, they also need 

to be aligned appropriately with respect to the 

electrodes. The direction of optimum charge 

transport is from left to right in Figure 2. 

Many different families of organic semicon-

ductors can be used, including small molecules 

(pentacene and its derivatives), oligomers 

(primarily oligothiophenes), and polymers 

(primarily polythiophenes). In the laboratory, 

organic semiconductors have been shown to 

have carrier mobilities of ~ 1 cm2/Vs, which 

is very close to that of amorphous Si – which 

is commonly used for large area display back-

planes. A large number of luminescent organic 

semiconductors (both small molecule and 

polymer) have also been developed for Organic 

Light Emitting Diode (OLED) applications. 

One of the great advantages of organic semi-

conductors, is that it is possible to chemically 

tailor the structure of the molecule to achieve 

the desired properties. An important example 

of this is the use of alkyl side chains to both 

improve the solubility, as well as to induce 

molecular ordering, and thereby improve the 

molecular overlap and charge mobility. 

In addition to organic semiconductors, nano-

particulate inorganic semiconductors or hybrid 

organic-inorganic semiconductor materials 

have also been used. These materials promise 

both the superior carrier mobility of inorganic 

semiconductors and the processability of 

organic materials. 

Dielectrics

In general, a practical dielectric material 

should have a high capacitance, high dielectric 

strength, high on/off ratio, high uniformity, 

high dielectric breakdown, low hysteresis, and 

be defect free and easily processable. High 

Organic semiconductors can be soluble and 

solution processable, hence they lend them-

selves to printing. The charge transport in 

organic semiconductors is highly dependent 

upon the deposition conditions, and can be 

influenced by many factors, including solvent, 

concentration, deposition technique, deposi-

tion temperature, surface treatment, surface 

roughness, etc. Environmental conditions can 

also be a major factor, however, some organic 

semiconductors are air stable and don’t require 

encapsulation or an inert environment to 

maintain their performance.

For optimal charge transport, the molecular 

planes should be parallel to each other and as 

close together as possible. In this situation, the 

charge will be transported optimally in a single 

direction (the direction of the intermolecular 

overlap). This molecular orientation is shown 

schematically in Figure 2. In order to make use 

of this in a practical device, this direction may 

also need to be oriented with an appropriate 
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Figure 2. Diagram showing orientation of conjugated systems for maximum  
π orbital overlap
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capacitance is important, because it allows a 

higher charge density to be induced at lower 

voltages. This enables the reduction of the 

threshold and operating voltages, while achiev-

ing this at a lower gate field. The capacitance 

can be increased by using a thinner dielectric 

or by using a high permittivity insulator mate-

rial. Unfortunately, when the dielectric layer 

gets too small, breakdown and reliability issues 

(defects and yield) can occur. Since the mobility 

of organic semiconductors is usually fairly low, 

and the charge transport in organic semicon-

ductors occurs within a few nanometers of the 

interface between the dielectric and the semi-

conductor; the properties of the dielectric, and 

particularly its surface, are critically important. 

A variety of materials can be used as dielec-

trics. While much work has been done using 

inorganic (silica, alumina, and high dielectric 

constant oxides) dielectrics, these are not gen-

erally printable. A variety of organic polymers 

including polypropylene, polyvinyl alcohol, 

polyvinyl phenol, poly methyl methacrylate, 

and polyethylene terephthalate can also be 

used as dielectrics. Most of these are polymers 

that are widely used for non electronic pur-

poses, and available in bulk quantities quite 

inexpensively.

Substrates

For organic electronics, flexible polymeric sub-

strates are generally used. Flexible substrates 

pose a number of challenges, however. Flexible 

substrates are usually not completely dimen-

sionally stable, and this can greatly affect the 

resolution and registration of features printed 

on them. The surfaces of flexible substrates 

are usually too rough for device fabrication. 

Flexible substrates can melt or deform when 

exposed to high temperatures, which limits 

the kinds of processing that can be applied to 

them. Many types of flexible substrates are 

also incompatible with some solvents used for 

organic electronic components. When exposed 

to such solvents, the substrates may either dis-

solve or swell. 

The flexible polymeric substrates that have 

been used the most in organic electronics 

are the polyesters polyethylene terephthal-

ate (PET) and polyethylene naphthalate (PEN). 

Polyimide, and polycarbonate have also been 

used. Paper is of great interest for printing 

electronics. It has been widely used for print-

ing antennas, and as a support for sensors 

and various types of displays. Compared with 

polymeric films, the surface of paper is very 

rough, which limits some of its use in organic 

electronics. Its temperature capability is lim-

ited, and it is not generally compatible with 

solution processing. These problems can be 

alleviated to some extent however, by using 

coated paper substrates.

Printing Processes

In organic electronics, there are three major 

types of considerations for determining the 

printing process used. Techniques are chosen 

based upon their suitability for printing the 

desired materials (viscoelastic properties), as 

well as by their capability to print the desired 

feature sizes (lateral resolution, ink thickness, 

surface uniformity) required by the device. Eco-

nomic considerations such as process through-

put are also important. Some of the most 

important specifications for the major print-

ing processes used in electronics are shown 

in Table 1. As can be seen in Figure 3, lateral 

resolution (essentially, the size of the smallest 
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Flexography

The principles of flexographic printing are 

shown diagrammatically in Figure 4. In the 

normal implementation (also known as “two 

roll”), ink is transferred from the ink pan via a 

fountain roll to the anilox roll. The anilox roll 

controls the amount of ink that is transferred 

to the printing plate. The anilox roll consists 

of a number of small cells that are engraved 

into the surface of the roll. Different anilox 

rolls are available that contain different size 

cells and cell volumes. The raised areas on the 

printing plate pick up the ink from the anilox 

roll as shown in Figure 4, and transfer it to the 

substrate. 

Another way of getting ink to the anilox roll is 

by using a chambered doctor blade, as shown 

in Figure 4. This method is greatly preferred 

for printing functional electronic materials, as 

the ink is contained, and evaporation can be 

greatly reduced. This method is also environ-

mentally preferred (if not required) for organic 

solvent based materials, because the organic 

solvent vapors can be controlled.

Although the conventional wisdom is that 

the resolution limit of flexographic printing 

is on the order of 100 µm, it may be possible 

to reduce this considerably. In conventional 

flexographic printing of graphics, halftone dots 

exist that are ~ 20 µm. 

feature that can be printed), is related to the 

throughput. The printing processes with the 

highest resolution capability are also generally 

those with the lowest throughput (and vice 

versa). The techniques having a throughput  

> 1 m2/sec, are known as “high volume” print-

ing processes. These high volume printing 

processes are highly desirable to enable the 

lowest cost production.

Figure 3. Throughput vs. Resolution of different kinds of printing processes. Source: Printed Electronics 
Consulting
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Table 1. Printing process parameter comparison. This table is a compilation of best individual values for graphics applications, which were obtained from various manuf-
acturers specifications and other published reports. These specifications should be considered as only approximate upper limits. Actual values that can be achieved for a 
particular system will depend upon many other factors. Source: Printed Electronics Consulting
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Flexographic printing is just starting to see 

use in organic electronics. It has been used for 

printing conductive materials – both silver par-

ticle containing inks, conductive organic poly-

mers, devices containing both, and to pattern 

the source and drain electrodes of an organic 

transistor. 

Soft Lithography

Soft lithography is the name for a family of 

related printing processes, first described by 

Whitesides in 1993. What these processes 

have in common is that a master is made 

using conventional microelectronic fabrica-

tion techniques. Typically, the master is made 

from either silicon or photoresist. Once the 

master is created, stamps can be made from 

it by applying a liquid prepolymer (usually 

polydimethylsiloxane PDMS, Sylgard 184), then 

subsequently curing it. These techniques have 

been extensively reviewed, and will not be dis-

cussed in detail here.

One potential disadvantage of flexographic 

printing for functional materials, is that a halo 

tends to form around the edges of printed 

features. This is caused by the squeezing of the 

ink out from under the edges of the printing 

plate.

Flexographic printing offers a number of 

attractive features for printing functional 

materials. It is a high throughput (volume) pro-

cess. Printing plates are easily made and rela-

tively inexpensive. A variety of plate materials 

exist, from a number of different manufactur-

ers. Plate materials are available that toler-

ate some organic solvents. The inks used are 

relatively low viscosity, can be formulated from 

functional organic materials or particulate 

suspensions. The printing process is conformal, 

and is tolerant of substrate abnormalities. The 

ink layer printed is relatively thick (Table 1).

Flexographic printing has a number of disad-

vantages as well for printing functional materi-

als. The resolution is somewhat limited, and 

also dependent upon the size of the cells in the 

anilox roll. Edges tend to form a halo around 

them. There needs to be enough flow of the 

ink so that the deposits from individual cells of 

the anilox roll can join. There can be a compat-

ibility issue between the printing plates and 

organic solvents. Some combinations of plate 

material and solvents may cause the printing 

plate material to swell, or change its viscoelas-

tic properties.

Figure 4. Flexo-
graphic printing 
process.  
Source: VDMA
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Figure 5. Diagram of the microcontact printing process.  
Source: VDMA
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The most common soft lithography process is 

called Micro Contact Printing (µCP). Figure 5 

illustrates how the µCP process is performed. 

First, a master is created using microfabrica-

tion processes. Second, the liquid prepolymer 

is applied to the surface of the master. Third, 

the prepolymer is cured (by heating), and 

removed from the master. Now, ink needs to 

be applied to the surface of the stamp. This 

can be done by either applying the ink direc-

tion to the stamp (4) or by using an ink pad (5). 

Most often, the inks used are molecules which 

form self assembled monolayers (typically thi-

ols) on the surface (typically gold). Sixth, the 

stamp is brought into contact with the surface 

to be patterned. Seventh, upon removal of the 

stamp, a self assembled monolayer (SAM) of 

ink is formed on the substrate surface. Finally, 

this SAM is used as an etch resist to selectively 

etch the underlying substrate surface. 

Reminescent of flexographic printing, micro-

contact printing can also be employed using 

cylindrical stamps. Cylindrical stamps have 

been demonstrated for patterning gold and 

silver. The flexible nature of the stamp, allows 

microcontact printing to be used for substrates 

which are not planar. 

Gravure

The gravure printing process is shown sche-

matically in Figure 6. It is one of the highest 

volume printing processes, and often used 

commercially to produce high quality graphic 

materials, for example magazines. It is one of 

the few printing processes that can be used 

to deposit different amounts of material in 

different locations. Due to the nature of the 

engraved pits, the edges of printed features 

may not be smooth and straight. 

A derivative of gravure printing is gravure off-

set printing, more commonly known as pad 

printing. This process is also known as offset 

gravure printing or tampography. In pad print-

ing, there is an intermediate step between 

inking the plate and transferring the ink to the 

substrate (hence offset). The ink is transferred 

from the plate to an intermediate surface (pad).

Offset Lithography

Offset lithography is one of the most com-

mon printing processes. As described above, it 

works based on the principle of a difference in 

surface energy (wetting) of the printing plate 

(Figure 7). Normally two solutions are applied 

to the plate simultaneously – an ink solu-

tion, and an aqueous (water based) fountain 

solution. The ink sticks to the image areas of 

the plate, and the fountain solution wets the 

non image areas. Another version of offset 

lithography uses special silicone printing plates 

which do not require the fountain solution. 

This is known as waterless lithography. The 

term offset comes from the fact that the ink is 

transferred from the plate to an intermediate 

and then to the substrate. The intermediate 

cylinder is known as the offset cylinder.

Offset lithography offers high resolution capa-

bilities, good edge definition, high throughput, 

and thin ink layers.  In organic electronics, it 

has been used primarily for printing conductive 

features.  Some work has also been done using 

offset lithography for printing organic poly-

mers, but it has not been used very extensively 

in organic electronics.  One of the reasons for 

this may be the viscoelastic requirements nec-

essary to formulate offset lithographic inks.  

Figure 6. Gravure printing process: Source: VDMA
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The inks need to start out very thick (no shear), 

and thin out considerably when sheared.  In 

order to achieve these viscoelastic properties, 

additives are generally required which can 

reduce or inhibit the electrical functionality.  

Also, the thin ink layers make it more difficult 

to achieve electrical conductivity.  Multiple 

impressions may be required to achieve suf-

ficient conductivity.  Offset lithography has 

been used to print doped conductive polymers 

like PEDOT:PSS, which can be used as either 

conventional inks (with some modification), or 

contained in the aqueous fountain solution.

Screen

The screen printing process is shown in Fig-

ure 8. Historically, screen printing was called 

silk-screen printing. Today, silk is not used any 

more, and the process should be known as 

screen printing, not silk-screen printing. Screen 

printing is basically a slightly more elaborate 

version of stencil or mask printing. In screen 

printing, the mask (emulsion) is supported by 

a screen (usually made of polyester or stainless 

steel). The screen support allows the use of 

areas which are not connected, which would 

fall through a regular stencil or mask. In screen 

printing, a wide variety of different screen 

parameters are available. When practiced 

appropriately, screen printing is a non contact 

printing process. The screen itself should not 

touch the substrate. The ink is spread out over 

the screen and forced through it with a squee-

gee. Although screen printing is not normally 

considered a high volume printing process, 

the volume can be increased considerably by 

using rotary screen printing. The rotary screen 

printing process is shown in Figure 9. In rotary 

screen printing, the screen is wrapped around 

a cylinder, and the ink is contained inside the 

cylinder. The cylinder rotates continuously, and 

the ink is fed through it. In this way, rotary 

screen printing can operate continuously, and 

increase the throughput considerably over flat 

bed screen printing.

Figure 7. Offset lithographic printing. Source: VDMA

Figure 8. Screen printing process. Source: VDMA Figure 9. Rotary screen printing process. Source: VDMA
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Ink-jet

In recent years, Ink-jet printing has been receiv-

ing growing interest as a method to deposit 

functional materials, as opposed to the more 

conventional graphics applications. Ink-jet 

printing is particularly good for the deposi-

tion of small amounts of materials that have 

specific electrical, optical, chemical, biological, 

or structural functionalities onto well defined 

locations on a substrate. The materials depos-

ited can be soluble liquids, dispersions of small 

(or nano) particles, melts or blends. Some types 

of functional molecules, such as polymers or 

large biomolecules can not be deposited by the 

conventional vacuum deposition techniques, 

and need to be deposited using a solution 

based technique. One of the most unique 

and useful capabilities of ink-jet printing is its 

capability of variable printing, that is, the abil-

ity to change what is printed at will – without 

making a new printing plate, etc. This variable 

data capability has been widely exploited in 

ink-jet printing for printing “sell by” dates, 

product identification codes, instant awards, 

etc. Using a camera and image analysis soft-

ware, the printed image can be adjusted “on 

the fly” to compensate somewhat for many of 

the registration errors that plague other types 

of printing process.

There are two primary mechanisms for eject-

ing drops from an ink-jet nozzle. In thermal 

ink-jet, a small portion of the ink solvent is 

evaporated, forcing ink out of the nozzle In 

piezoelectric ink-jet, a voltage is applied to 

a piezoelectric material which causes it to 

change its shape (expand), thereby forcing 

ink out of the nozzle (Figure 10). A number of 

manufacturers now produce print heads that 

are designed specifically for printing functional 

materials.

There are also a number of problems using 

ink-jet printing for functional materials. Func-

tional materials may require the use of organic 

solvents which can dissolve plastic print head 

components. Ink-jet inks can be subject to high 

mechanical shears in piezoelectric print heads, 

or high temperatures in thermal ink-jet heads. 

Upon ejection from the print head, droplets of 

functional materials should not clog the print 

heads, or cause other problems. Fluctuations 

in droplet volume or trajectory can adversely 

affect the device performance. Uniformity of 

the deposited film can be difficult to achieve. 

A frequent problem observed with ink-jet 

printing is the so called “coffee-stain” effect, 

whereby jetted materials tend to migrate to 

the edges of the printed dot. One technique 

that has been used to reduce ink spreading 

(and thereby increase resolution) is to pat-

terning the surface energy of the substrate, 

thereby constraining the spreading of the jet-

ted droplet. 

Recently, a variation on ink-jet printing called 

“Self Aligned Printing” was used to pattern 

features as small as 60 nm. By modifying the 

surface energy of a printed droplet (after print-

ing), subsequent droplets rolled off the first 

one, leaving an extremely small channel (esti-

mated to be ~ 60 nm!) between the two drop-

lets. Using this technique, organic transistors 

were prepared having channel lengths nearly 

the same as those used in modern Pentium™ 

computers! These ink-jet printed organic tran-

sistors were reported to be over two orders of 

magnitude faster than previous printed organic 

transistor circuits. 
Figure 10. Ink-jet deposition mechanisms. 
Thermal (left), piezo (right).  
Source: VDMA
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Liquid dispensing

The development of a printing technique that 

is capable of high resolution printing in three 

dimensions with minimal material require-

ments is extremely important for organic 

electronic materials research. To this end, we 

have been investigating the use of a Micro-

Pen to pattern organic electronic devices. The 

MicroPen direct writing system is a unique 

fabrication tool that deposits materials under 

pressure through a fine conical capillary tip. 

The capillary tip rides on the bead of material 

being dispensed but has substantial vertical 

travel and is highly tolerant of substrate topol-

ogy. The MicroPen allows writing features in 3 

dimensions, and can be used for the fabrica-

tion of more complicated (three dimensional) 

structures than what can be fabricated using 

conventional patterning methods. Almost any 

liquid can be patterned using this device. This 

technique offers minimal constraints on the 

fluid properties, and is ideal for use with func-

tional polymeric materials. 

Liquid dispensing can be used 

to pattern organic features 

having extremely smooth 

surfaces (approximately as 

smooth or even smoother 

(according to AFM) than the 

substrate), and very high 

aspect ratios. A 3D profile and 

some cross sections of lines 

printed on glass using this 

technique are shown in Figure 

11. Of particular interest are 

the nearly vertical edges, and 

flat tops of these features. 

This technique has been used 

to make features as small as 

15 µm. 

Thermal/ablation

There are several printing techniques based 

upon the principle of thermal transfer. In the 

graphics world, these techniques are some-

times known as dye transfer, dye sublimation, 

thermal dye transfer, or thermal imaging. As 

depicted in Figure 12, these techniques work 

by using a laser to induce the transfer of mate-

rial from a donor sheet to the substrate of 

interest. The laser energy melts or vaporizes 

the surrounding organics, transferring them 

from the donor layer to the receiver. Unfortu-

nately, this laser energy is sufficient to decom-

pose many organic materials. Although these 

are serial printing techniques, and therefore, 

Figure 11. 3D profile and cross sections of lines patterned 
using MicroPen

Figure 12. Illustration of the Printing Process. The two flexible films, a multilayer 
donor and a receiver are held together by vacuum. The laser beam is focused onto 
a thin absorbing layer that converts light into heat, an optional ejection layer 
placed directly underneath, and the functional material to be transferred coated 
on top. The heat generated at the metal interface decomposes the surrounding 
organics creating a gas bubble that transfers the conducting layer onto the 
 receiver. After imaging is completed the donor and receiver films are separated. 
Source: VDMA
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relatively low throughput (1 000 cm2/min), 

they offer the advantage of a completely dry 

process, good resolution (~ 5 µm), and good 

registration (< 200 µm registration errors have 

been reported over areas > 3 m2). 

Devices and Applications

Organic electronics can be used to make a vari-

ety of types of devices, which can be broadly 

classified based upon whether they are pas-

sive or active devices. Active devices are those 

which are used to perform functions such as 

switching, rectification, memory, detection, 

or light emission. Examples of active devices 

that can be made with organic electronics are 

transistors, diodes, OLED’s, sensors, memory, 

displays, batteries or photovoltaic cells. Some 

examples of passive devices or components 

that can be made with organic electronics are 

conductive traces, antennas, resistors, capaci-

tors, or inductors.

Transistors

Among the active devices or components, 

transistors are probably one of the most 

important or fundamental. They can be used 

as the building blocks for many other types 

of devices, such as logic, displays, sensors, etc. 

Organic electronic transistors are three termi-

nal, multilayer devices, and generally based 

upon thin film transistors configurations. They 

are generally known as organic TFT’s (OTFT), 

Figure 13: Typical OFET configuration and connections

or organic field-effect transistors (OFET). An 

example of the configuration of a typical OFET 

is shown in Figure 13. The transistor is basically 

a switch. Current flow between the source 

and drain electrode is switched, depending on 

the voltage present at the gate electrode. In 

order to optimize the transistor performance, 

the channel length should be as small as pos-

sible (for printed transistors, typically 10–50 

µm), and the dielectric as thin as possible 

without defects (typically a few hundred nm). 

There should be minimal overlap of the gate 

electrode with the source and drain electrode. 

The dielectric/semiconductor surface should 

be smooth and defect free. It is desirable (but 

virtually impossible to achieve) to have low 

resistance ohmic electrical contacts between 

the semiconductor and the source and drain 

electrodes.

W
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Substrate

Drain Source

Vds Vg

Figure 141. Plastic active-matrix backplane circuit and the 
planar stamp that was used for printing. The inset shows a 
micrograph of one of the several hundred transistors in this 
circuit. The organic semiconductor is blue, the gate electrode 
is green, and the source/drain electrodes and related inter-
connects are gold. 

1  From John A. Rogers, „Rubber Stamping for Plastic 
 Electronics and Fiber Optics,“ MRS Bulletin Vol. 26,  
No. 7 (2001) p. 531, Figure 5. Reproduced by permission of 
the MRS Bulletin.
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Displays

Some of the main advantages and economic 

driving forces for printed electronics are the 

ability to manufacture devices inexpensively, 

on flexible supports, and over large areas. One 

area where these forces converge is the oppor-

tunity for printing displays. Many of the major 

companies involved in organic electronics are 

directing their technology toward the produc-

tion of displays. 

Some of the earliest applications of printed 

organic transistors were for the fabrication 

of backplanes for flexible displays (Figure 14). 

Electrophoretic displays (Figure 15) are well-

suited for organic transistors, because they 

are essentially field (voltage) driven devices, 

and do not require much current flow to drive 

them. Furthermore, they are bi-stable, which 

means that they can retain their state (image) 

without power. Power is only required when 

necessary to switch the state of the display. 

One popular type of electrophoretic display 

material consists of small spheres which are 

filled with smaller (white) charged spheres 

and a colored (black) liquid (Figure 15). Upon 

application of an appropriate electric field, the 

charged (white) spheres move either toward 

the top or the bottom of the liquid. When 

the (white) spheres are toward the observer, 

the display looks (white). When the (white) 

spheres are at the other side (bottom) of the 

display, the color of the liquid (black) is seen. 

The spheres and liquid can be made to be any 

color. The contrast is independent of viewing 

angle, and significantly better than newsprint. 

Other types of display materials that are capa-

ble of being driven by printed organic tran-

sistors are polymer dispersed liquid crystals 

(PDLC), and electrochromic materials. 

In addition to transistors and backplanes, 

organic electronic materials are also used to 

make emissive devices, such as Organic Light 

Emitting Diodes (OLED’s). It is even possible to 

integrate organic transistors with OLED’s, and 

fabricate a completely organic emissive display. 

In the future, completely printed organic emis-

sive displays having integrated organic circuitry 

may be possible.

Logic and circuits

In addition to using organic transistors for rela-

tively simple applications like driving display 

pixels, organic transistors can be combined 

together to make integrated circuits, which 

can be used to perform relatively complex logic 

functions. In order to be able to combine tran-

sistors together into circuits, they must display 

voltage amplification. Circuits as complex as a 

32-stage shift register composed of 1888 tran-

sistors have been demonstrated.

Figure 152. Electronic-paper display (bottom) and exploded 
view of the components of a unit cell. Middle and left inset: 
rubber-stamped organic transistor. The semiconductor is 
blue, the gate electrode is gray, and the source/drain elec-
trodes and related interconnects are gold. Top and right 
inset: microencapsulated electrophoretic “ink.” 

2  From John A. Rogers, „Rubber Stamping for Plastic 
 Electronics and Fiber Optics,“ MRS Bulletin Vol. 26,  
No. 7 (2001) p. 531, Figure 4. Reproduced by permission of 
the MRS Bulletin.
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RFID

Since the mandates from Wal-Mart and the 

United States Department of Defense in 2003, 

there has been immense interest in using 

printing technologies for RFID. The “Holy Grail” 

has been described as the 5 cent tag. If RFID 

tags could be produced for 5 cents, item level 

tagging would become practical. The potential 

market for such tags would be in the billions or 

trillions of tags per year, and has captured the 

attention of many. It is commonly thought that 

the only way to reduce the price sufficiently, 

and produce billions or trillions of tags per year 

is by printing both the circuitry (using organic 

materials, see Figure 16), and the antenna, in 

an integrated process (see Figure 17).

Some of the major obstacles to be surmounted 

for RFID applications are high frequency opera-

tion and rectification using organic materials. 

Operational frequencies as high as 600 kHz 

have been shown. A polymer based half wave 

rectifier which can operate at frequencies up 

to 20 MHz has been demonstrated. At 13.56 

MHz (one of the key RFID frequencies) 3V DC 

was obtained from 15V AC. This demonstrates 

that rectification at RFID frequencies is pos-

sible (although not very efficient) using poly-

mer rectifiers. A working demonstration of 

an organic based 16 bit RFID tag with a read 

range of 7.5 cm has recently been shown.

Power sources

Organic electronics has also been applied to 

the generation of power, in both batteries and 

photovoltaics. Although batteries generally use 

inorganic materials for the anodes and cath-

odes, organic materials are important for both 

electrolyte and separator materials. There is a 

great deal of effort underway to produce poly-

mer electrolytes that offer comparable ionic 

conductivity to liquid electrolytes. Organic 

separator materials are also frequently used 

for batteries, and it is also important for these 

to maintain high ionic conductivity. Printed 

batteries are now being used in products as 

diverse as power sources for RFID, and for cos-

metic applications.

One of the most challenging and exciting 

applications of organic electronics is in solving 

the worlds energy problems. To this end, much 

work is being carried out on organic semicon-

ductors in photovoltaic cells. The vision is to 

have cheap, light weight, flexible, and energy 

efficient power production from solar energy. 

Although the efficiencies of inorganic semi-

conductors are still greater than those of their 

organic counterparts, organic semiconductors 

may lend themselves better to high volume, 

large area, low cost manufacturing processes. 

Several companies are actively attempting to 

commercialize this technology.

Figure 163. Optical image of 6x6” RFID circuit array (right) 
fabricated with the polymeric shadow mask (left). 

3  Figure 16. Reproduced with permission from Kelley, et. al., 
Chemistry of Materials 2004, 16(23), 4413-4422.  
© 2004, American Chemical Society.

Figure 17. Model of a polymer flexible RFID tag (Source PolyIC)
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Figure 19. “Artificial skin” flexible integrated pressure and 
temperature sensors. Made by Prof. Takao Someya, Univer-
sity of Tokyo.

Figure 20. Braille actuator, and operational diagram.  
Courtesy Prof. Takao Someya, University of Tokyo.

Sensors and actuators

Another important application of organic elec-

tronics is in the diverse area of sensors. Many 

different stimuli can be sensed using organic 

electronics, including temperature, pressure, 

light, and chemical identity. 

temperature and pressure sensors integrated 

into an artificial skin (Figure 19), etc. Actuators 

have also been made using organic electron-

ics. An electronic Braille actuator was recently 

demonstrated (Figure 20), which provided suf-

ficient stimulus to be read by a blind person.

These principles have been used to produce a 

variety of different types of devices, including 

tamper detecting packaging, data logging pill 

dispensers, chemical sensors, electronic noses 

and tongues, photodiodes (Figure 18), light 

scanners (Figure 18), photovoltaic (solar) cells, 

ambient lightambient light

light 
shield

light 
shield

target object

plastic film

sensorsensor

Figure 18. Flexible sheet scanner. Source: Prof. Takao Someya, 
University of Tokyo
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BASF Future Business GmbH –  

At the heart of Organic Electronics

BASF Future Business GmbH is a 100 percent 

subsidiary of BASF Aktiengesellschaft. We sys-

tematically look for the ideas of the future, de-

velop them further and bring them to fruition. 

Our objective is to open up new business areas 

for BASF in fast growing markets. We concentrate 

on subjects where new and improved materials, 

technologies, or system solutions constitute a 

prerequisite for market success.

Since our foundation in 2001 Organic Electronics 

has been a key element of our activities. Organic 

Electronics is not a single market but is rather 

made up of individual segments that differ great-

ly in terms of material requirements, potential 

market volumes and expected time to market. 

Our activities reflect this diversity as we have 

multiple initiatives each addressing a specific 

segment of this very promising business area.

As one of our main initiatives we are developing 

organic p- and n-type semiconductors as well as 

dielectrics for use in printed electronics applica-

tions. First generation materials will be available 

in commercial quantities in 2007. Our develop-

ment focuses on improving the materials’ per-

formance and broadening the product portfolio. 

Based on our customers’ requirements we will 

provide specifically formulated printing inks to 

enable them to produce CMOS circuitry. We see 

an intrinsic link between materials/printing ink 

performance, printing process and circuitry de-

sign know-how. Consequently, we prefer to work 

very closely with our partners, with all parties 

adding their specific competences to the project. 

Current projects focus on high-speed printing of 

electronic circuitry and on new electrode pat-

terning techniques compatible with roll to roll 

printing processes. These projects have led to the 

first fully mass-printed ring oscillator and, re-

cently, enabled source drain resolutions of less 

than 20µm in large-scale printing.

BASF Future Business 
GmbH

4. Gartenweg, Z25 
67063 Ludwigshafen 
Germany

Phone: +49 (0) 6 21 · 60 768 11 
Fax: +49 (0) 6 21 · 60 768 18 
E-Mail: info@basf-fb.de 
Internet: www.basf-fb.de

BASF Future Business www.basf-fb.de

First fully printed ring oscillator

Further projects concentrate on developing new 

emitters and ambient materials for OLED appli-

cations, dyes for electrophoretic displays and ad-

vanced materials for organic photovoltaics. Our 

deep blue phosphorescent emitter is acknowl-

edged for unmatched performance and enjoys 

strong interest among OLED manufacturers.

In a joint development effort with SiPix, a leading 

company in the electrophoretic display market, 

we have developed new dyes to be used with  

SiPix’s Microcup® technology.

SiPix Microcup® display

OLED with BASF’s blue emitter

BASF Future Business GmbH –  

Partner for success 

BASF sees Organic Electronics as a strategically 

important business area. Our broad technologi-

cal and market competence as the world’s lead-

ing chemical company combined with the finan-

cial strength to sustain the required development 

work in the long term, offers attractive opportu-

nities for high-tech companies to cooperate. 

We place strong emphasis on commercializing 

products early on. Combining our own skills with 

our partners’ strengths guarantees rapid success. 

We offer our partners support in the following 

areas:

• R&D cooperation

• Analytics

• Upscaling from lab to production

• Support from worldwide BASF resources in 

 important areas such as legal or safety.

Besides cooperating in projects, we may form 

joint ventures or provide venture capital via our 

subsidiary BASF Venture Capital GmbH. 
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We have our sights set on tomorrow – today! 

Bundesdruckerei is one of the leading compa-

nies in high-security technology world-wide. 

Founded in 1879 under the name “Reichsdruck-

erei”, the company has developed from a tradi-

tional state-owned security printing house to a 

supplier of a vast variety of security products 

and systems. 

Bundesdruckerei, which was privatised in No-

vember 2000, now supplies domestic and for-

eign markets with ID documents and high-se-

curity cards, banknotes, postage and revenue 

stamps, as well as electronic publications of all 

kinds. The company also offers complete sys-

tems for the centralised and decentralised pro-

duction and personalisation of ID documents, 

as well as other services, for example, in con-

junction with the electronic signature.

Bundesdruckerei considers technical and eco-

nomic innovation to be crucial. This is why we 

are putting so much effort into research and de-

velopment, whilst co-operating closely with in-

stitutes and universities. 

One topic of innovation for the near future are 

printed electronics; this is primarily understood 

to be the printing of electronic components. 

This new technology hence represents a syner-

gy between the traditional printing industry 

and the electronics industry. The direct printing 

of functional electronic elements, such as mem-

ories or transistors, marks a significant inno-

vative lead for the production of high-quality 

security documents. 

Documents like Bundesdruckerei’s German 

identity card and passport already contain inno-

vative security features that make these docu-

ments almost impossible to forge. However, 

maintaining and expanding security systems is 

an ongoing challenge for our company. 

Printed electronics are to make a significant 

contribution towards this in the future. Bundes-

druckerei sees itself as a potential user of this 

new technology. This is why, within the scope of 

the Prisma project (Printed Smart Labels), we 

are currently looking into ways in which we can 

integrate printed RFID tags into our products. 

For a term of three years, the German Federal 

Ministry of Education and Research (BMBF) is 

providing funds for this project which is part of 

the Microsystems Technology framework pro-

gramme and is co-ordinated by the PolylC  

GmbH Co KG. Partners in the project are Bartsch 

GmbH, Bundesdruckerei GmbH, Leonhard Kurz 

GmbH & Co. KG, Siemens AG – Automation & 

Drives as well as the Technical University of Mu-

nich with the Information and Communications 

Systems chair. The goal of the project is to put 

the system to the test under realistic conditions 

that are adapted to the respective requirements. 

The complete system consists of RFID tags and 

RFID system components.

This system is now being tested in different 

field test scenarios. One of these scenarios is 

the use of printed RFID tags in security docu-

ments in order to create new printed, electronic 

security features. 

Within the scope of the BMBF project Poly-

secure, which is administrated by DLR (German 

Aerospace Center), Bundesdruckerei is carrying 

out tests in order to integrate polymer elec-

tronic systems and technologies into security 

documents, in particular, into ID cards. Demon-

strators are being designed in order to prove 

that polymer electronic circuits work in ID docu-

ments. A concrete example for this is the design 

of a contactless smartcard with polytronic ring 

oscillator and display which shows the opera-

tion status of the ring oscillator. Furthermore, 

special methods of printing technology for the 

fabrication of polytronic components are to be 

integrated into production at Bundesdruckerei. 

Whether this technology can be generally trans-

ferred to paper-based products, such as bank-

notes, is another aspect that is being examined.

Bundesdruckerei GmbH

Oranienstrasse 91 
10958 Berlin 
Germany

Phone: +49 (0) 30 · 25 98-0 
Fax: +49 (0) 30 · 25 98-28 08 
E-Mail: presse@bdr.de 
Internet: www.bundesdruckerei.de

Founded: 1879

Privatised: 2000

Employees: 1,300 world-wide

Bundesdruckerei www.bundesdruckerei.de
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Degussa AG

Benningsenplatz 1 
40474 Düsseldorf 
Germany

E-Mail: info@degussa.com 
Internet: www.degussa.com

Contact:
Dr. Frank Martin Petrat 
Science-to-Business Center  
Nanotronics 
Paul-Baumann-Strasse 1 
45764 Marl 
Germany

Phone: +49 (0) 23 65 · 49-51 89 
Fax: +49 (0) 23 65 · 49-80 51 89 
E-Mail: printable-electronics@ 
  degussa.com 
Internet: www.creavis.com

Degussa www.degussa.com

Degussa – Company Profile

Degussa is a multinational corporation consist-

ently aligned to highly profitable specialty 

chemistry. Innovative products and system so-

lutions enable Degussa to play a valuable and 

indispensable role for the success of its custom-

ers, as summed up by the claim “creating essen-

tials”. 

As a step towards system solutions for the elec-

tronic industry, Degussa opened its Science-to-

Business Center Nanotronics. The concept of 

this center is based on creating a close network 

between the fundamental research at the uni-

versities, the industrial application, and the 

marketing expertise. This unique combination 

can significantly reduce the time from invention 

to the market and it will create clear competi-

tive advantages.

Example: Transparent Conductive Oxides  

for Displays

Based on Degussa’s expertise in producing na-

noscaled indium tin oxide particles (ITO) and 

extensive formulation know-how, ITO inks for 

different printing techniques like inkjet or 

screen printing have been developed. This ap-

proach allows a no-mask single step process for 

generating patterned ITO layers. For testing and 

optimization of our inks we use high precision 

inkjet printers. The feasibility of different dis-

play technologies, focusing on low information 

content, have been verified in cooperation with 

selected and leading experts in OLED, LCD, and 

AC electroluminescence technologies. Other 

applications of printable ITO inks are photo-

voltaic and sensors.

Example: Conductive Pastes

As part of the developments in the area of print-

able electronics, Degussa develops conductive 

formulations for a variety of applications, such 

as RFID antennas, printed interconnects etc. 

These systems are based on hybrids of organic 

and inorganic materials. Together with our part-

ners, Degussa is developing low cost solutions 

for flexo, gravure, and offset printing.

In addition to conductive materials Degussa is 

also working on new hybrid semiconductor sys-

tems for printed logics.

Science-to-Business Center of Degussa  Source: E. Henn

OLED based on 
nanoscaled ITO

Printed RFID  
antenna

In the Science-to-Business Center Nanotronics, 

Degussa is focusing on integrating nanotech-

nology and electronics. The center will primarily 

develop electronic systems and elements by us-

ing novel electrically functional nanomaterials 

and nano-coatings.

The Nanotronics projects are co-financed by the 

European Union and the state of North-Rhine 

Westphalia. 

Materials for Printed Electronics

In the Science-to-Business Center, Degussa’s 

traditional strength in synthesis, formulation, 

and scale-up is ideally combined with thorough 

insight in the specific characterization and 

knowledge in devices and applications of print-

able electronics. This combination creates an 

added value to Degussa’s customers.

Joint developments allow our partners to di-

rectly benefit from our material competences. 
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FUJIFILM Dimatix:  

Building Products One Drop at a Time

FUJIFILM Dimatix, a wholly owned subsidiary of 

Fuji Photo Film Co., Ltd., is driving a revolution in 

 micro-production technology that will deliver a 

new generation of applications in imaging, elec-

tronics and the biosciences. FUJIFILM Dimatix is 

a leading developer and manufacturer of high-

performance ink jet printheads, components 

and systems used in a broad range of industrial, 

non-impact imaging applications. The FUJIFILM 

 Dimatix Materials Deposition Division is evolv-

ing ink jetting technology into a production 

process that lowers the cost, time and environ-

mental impact of producing electronic circuits 

and functions for RFID tags, flat panel and flex-

ible displays, printed circuit boards and other 

electronic applications.

The Materials Deposition Division is focusing on 

delivering products that enable companies and 

researchers to “print” functional “inks” on all 

types of surfaces, including flexible substrates, 

membranes, gels, wafers, glass and plastics for 

production of electronic circuits and a wide 

variety of related applications. FUJIFILM Dimatix 

is developing high performance, micro-preci-

sionprintheads and solutions for depositing 

 picoliter-sized droplets of fluids by utilizing our 

industry-leading piezoelectric drop-on-demand 

ink jetting technology and MEMS (MicroElectro 

Mechanical Systems) fabrication processes. Be-

cause it is an additive, not subtractive tech-

nique, digital materials deposition will change 

the way products are built, enabling micro-pro-

duction processes that are extremely cost effec-

tive, much less wasteful and more economical 

in small production volumes.

FUJIFILM Dimatix, Inc.

2230 Martin Avenue 
Santa Clara 
California 95050–2704 
U.S.A.

Phone: +1-408-565-91 50 
Fax: +1-408-565-91 51 
E-Mail: info@dimatix.com 
Internet: www.dimatix.com

A New Digital Materials Printer

The Dimatix Materials Printer (DMP) is designed 

to provide a cost-effective, simple system to fa-

cilitate rapid evaluation of new fluid formula-

tions because it includes the ability to visualize 

drops as they form. With this printing system, 

fluids can be patterned onto substrates so that 

properties such as conductivity, adhesion, and 

scratch resistance can be measured. The printer 

can define patterns over an area of about 300 x 

230 mm and handle substrates up to 25 mm 

thick.  In addition, there is a fiducial camera that 

facilitates precise positioning of cartridges. This 

camera can also be used to measure printed 

features.

Perhaps the most unique feature of this table 

top printing system is the printhead itself. For 

the first time, FUJIFILM Dimatix is producing 

printheads that are intended to have a limited 

lifetime, intended to be filled once by the user 

and then discarded. Each single-use cartridge 

has 16 nozzles linearly spaced at 254 microns. 

Drop size is nominally 10 picoliters. Because the 

jetting array uses FUJIFILM Dimatix MEMS tech-

nology that has high resonant frequency, the 

jets can be multi-pulsed to generate larger 

drops. To minimize waste of expensive fluids, 

each cartridge reservoir has a capacity of 1.5 ml. 

Cartridges can easily be replaced to print of a 

series of fluids.

Dimatix Materials Printer

Dimatix Materials Cartridge

www.dimatix.com Dimatix
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FPDisplays, FPExperts

FPDisplays, FPExperts

Alpenstrasse 12 
P. O. Box 12 08 
85619 München-Feldkirchen 
Germany

Phone: +49 (0) 89 · 20 35 26 67 
Fax: +49 (0) 89 · 20 35 26 61 
E-Mail: info@fpdisplays.com 
E-Mail: info@fpexperts.com 
Internet: www.fpdisplays.com 
 www.fpexperts.com

History:
2000: Foundation in Germany 
2003: Partner & Office in U.S.A. 
2005: Expansion of Partner-Network 
2006: Member of OE-A

Range of Services:

ANALYSIS (excerpts):
• Customized Market Research 
• Business Analysis including DD,  
 EVA , SSP 
• Feasibility Study and Business Plan  
 for Market Entry or Product Change

ACCELERATION (excerpts):
• On-Site Training for Technical and  
 Commercial Department
• On-Demand Management
• Risk-Management for Technology/ 
 Product Commercialisation
• Support for Regional/EU/ 
 International Funds and EU  
 Duty Exemption
• Test-Selling Technology on behalf of  
 Client – “Testing the Market”
• Contract Review and On-Site  
 Negotiation Service
• Match-Making with Potential  
 Strategic Business Partners

LEADERSHIP (excerpts):
• Marketing Communication and  
 Branding 
• General Policy Review 
• On-Demand Management
• White Paper Support
• Core Competency Development 
• Performance Improvement Plan 
• Profitability Enhancement 

We have a proven track record in  
leading companies & products to  
sustainable growth and success.

Our full service portfolio is available at 
www.fpexperts.com.

www.fpdisplays.com • www.fpexperts.com

Leader in Technology Services

FPDisplays, located in Munich, and its experts in 

display and high technology, is an internation-

ally operating company providing its clients 

with comprehensive support in the high-tech 

market. Display producers as well as material 

manufacturers for authentication and security 

products take advantage of our long-year expe-

rience. Display users, venture capital firms, 

 market research companies and governmental 

 organisations utilize our services to implement 

profound and comprehensive understanding of 

technology and market dynamics into high-

 level strategic decisions and to accelerate 

projects towards risk-minimization and meas-

urable success. The wide range of expertise 

starts from R&D, production process techno-

logy, quality assurance to marketing and sales. 

As part of the FPExperts organisation FPDisplays 

has been engaged in various projects from mul-

tinational companies to start-up ventures. With 

our worldwide activities we have a proven track 

record as unparalleled efficient success acceler-

ator, demand creator and business enabler. 

Comprehensive Know-How in Flat Panel  

Displays and Organic Electronics

FPDisplays and FPExperts combines extensive, 

comprehensive, profound knowledge and suc-

cessful working experience in the display, au-

thentication, security, labelling and high-tech 

industry. We fully understand the technologies, 

materials, markets, dynamics, economics and 

players in each field. FPDisplays and FPExperts 

with its founder Jutta E. Rasp offer a proven 

track record of success in

• General Management 

• Coaching

• Merger & Acquisition

• Procurement

• Research and Development

• Production, Process Development 

• Quality Management

• Marketing Communication

• Sales Channel Development

• Repair and After-Sales Service

We serve companies and institutions focusing on 

• flat panel materials / technology /  

 equipment / products 

• flat panel displays + electronics + systems

• printed RFID materials / technology /  

 equipment / products / solutions

• printed RFID + printed displays solution

Advantages of FPDisplays and FPExperts 

FPDisplays and FPExperts are providing the total 

solution for your business model. The specific 

advantages of our consultancy service are:

• Profound expertise and experience on  

 material, process, machinery and product level

• Proven track record in implementing and  

 accelerating technology and product success

• High-level managerial experience in both the  

 technical and commercial part of medium- 

 size to multi-national companies

• Excellent and wide international  

 organisational and high-level business  

 network

• Services from Technology-Status-Report,  

 Due Diligence, Custom-Tailored Market  

 Research Reports to Market Entry Strategy  

 and Sales Channel Development 

FPDisplays and FPExperts support you from 

R&D level all the way to successful product 

 entry and efficient sales channel management.

Company Competence & Focus

Competence in R&D, Production, Quality Manage-

ment, Marketing, Sales Channel, Project Mana-

gement, Lifecycle Management, Start-Ups for

• flat panel displays, materials, systems with/  

 without RFID and its applications

• authentication, security and labelling  

 materials, products and solutions

Focus Markets (excerpts): 

• Flat Panel Displays and Systems

• Brand Security

• Authentification Documents 

• Industrial

• Medical

• Automotive

• Mobile Telephony

• Public Viewing and TV

• Portable Computing

• Consumer Products

ANALYSIS ACCELERATION LEADERSHIP
EUROPE  ASIA  AMERICAS
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GRT is a leading company in the consulting, de-

velopment and production of all kinds of roto 

gravure cylinders for packaging and security 

printing. The core competence of the company 

is the microstructuring of information in pack-

aging, security and electrical applications. 

Each job is processed individually and optimized 

in technique and parametrization to achieve 

best quality. Several projects in R&D have differ-

ent focus in detail reproduction and halftone for 

single cylinders or sets. Our competence in all 

print related issues, based on the long experi-

ence of our staff from different industries, gives 

us an outstanding position. This enables a 

 continuous customer cooperation worldwide, 

where we see our customers as partners, to 

achieve best benefit for all sides. 

Production

The production is equipped with the newest 

stylus engraving technique by Hell Gravure Sys-

tems, Germany and the laser ablation system 

including a fully automated “Boomerang”-line 

GRT GmbH & Co. KG

Runtestrasse 28 
59457 Werl 
Germany

Phone: +49 (0) 29 22 · 8 77 08-10 
Fax: +49 (0) 29 22 · 8 77 08-19 
ISDN: +49 (0) 29 22 · 91 29 70 
E-Mail: info@grt-gmbh.de 
Internet: www.grt-gmbh.de

Start-up: January 2004

Staff in 2006: 33

Contact:
Dr. Ernst-Rudolf Weidlich 
Phone: +49 (0) 29 22 · 8 77 08-27 
E-Mail: rw@grt-gmbh.de

Xtreme engraver by Hell Gravure Systems for stylus engraving

by Think Laboratory, Japan. With the Xtreme se-

curity option the stylus engraving the resolution 

can be dropped down to 5 micrometres. The 

 laser has for standard applications a resolution 

of 8 micrometres. 

Resolutions of this range enable for example 

microstructuring and decoding to avoid fake 

productions. 

GRT covers all aspects of cylinder production 

from repro work to picturing itself and proofing, 

to give the customer best confidence in our 

products before going on the production press.

With the ongoing optimization of the tech-

niques and processes the customer will get the 

best quality with our printing forms. Not only 

this is the reason why several brand names from 

food market, cigarette industry and security 

 industry are our customers.

Pattern strategies by laser 
engraving

Pattern strategies by 
Xtreme engraving

“Boomerang”-line by Think Laboratory for laser process

Printed Electronics

Starting from microstructured text for security 

applications we were one of the first to produce 

electrical informations on roto gravure printing 

forms and opened for printed electronic infor-

mations the mass market with highest quality. 

RFID applications is part of it. Meanwhile sev-

eral of those projects had been converted from 

R&D level to production status and are used in 

automotive industry for example. 

Beside the development in product related jobs, 

GRT is also running several internal or external 

R&D projects, to help our customers also in fu-

ture. Optimized edge reproduction also for 

microstructures is an ongoing focus for GRT. 

A project in “Plasma-Printing” closes this basket 

and shows our competence in our industry. 

GRTwww.grt-gmbh.de
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KSG Leiterplatten – a moving up enterprise 

in Saxony, Germany

The German letters “KSG” should be understood 

as an abbreviation for our corporate value. It 

stands for:

Kundenfreundlich –  costumer friendly and 

sensitive

Schnell – fast

Gut – good quality

KSG was founded in 1956 and began producing 

its first printed (wiring) products in 1959. Since 

that time KSG developed into a leading techno

logical company active throughout the Euro

pean market. KSG’s growth over the past decade 

is considerable and has now attained the re

spectable title of being Germany’s 7th leading 

producer of circuit wiring boards. Our goal is to 

maintain consistent growth driven by an invest

ment program over the next few years. That will 

result in a total investment in the Saxony loca

tion of 45 million €. 

The R&D department has been systematically 

expanded since 1998. Currently it consists of 

7 highly qualified engineers and researchers. 

The main projects are designed to meet our 

 client’s requirements, such as the creation of 

chemicallydeposited coatings designed to a 

customized thickness. The R&D department is 

involved in numerous research projects at the 

statewide and nationwide levels. Bilateral co

operation agreements exist with the Technical 

University Dresden, the Technical University 

Chemnitz as well as various Institutes of the 

Fraunhofer Society in Chemnitz, Dresden and 

Berlin. 

Various technologies used for boardlevel inter

connections have been developed jointly with 

our cooperation partners. Some examples are 

high density interconnection (HDI), flexible and 

rigidflexible solutions for chip on board (COB) 

and chip on flex (COF). 

In partnership with companies and institutes in 

Dresden now we have begun to engineer print

ed wiring boards for the implementation of 

organic lightemitting diode (OLED) displays. At 

the final stage, the boards will be manufactured 

and equipped with high throughput. Aside from 

the cost advantages, we have found that the 

high degree of integration effects also the mini

mization and the overall height of the display 

assembly. However the difficult connection con

cept requires various adjustments to the differ

ent manufacturing steps. Fortunately, a main 

challenge has been solved now: PWB properties 

have been fixed and approved, which make it 

well suited for an OLED integration on thin 

glass. The new technology is able to manufac

ture topemitting OLED device. The technologi

cal aspects together with the initial develop

ment results make us feel optimistic for hybrid 

integrated thin display products for the future. 

KSG Leiterplatten GmbH

Auerbacher Strasse 3–5 
09390 Gornsdorf 
Germany

Phone: +49 (0) 37 21 · 2 66-0 
Fax: +49 (0) 37 21 · 2 66-1 01 
E-Mail: ksg@ksg.de 
Internet: www.ksg.de

CEO: Dr. Udo Bechtloff

Founded: 1956

Staff: 305

Certified as to DIN EN ISO 9001:2000 

ISO/TS 16949

KSG Leiterplatten www.ksg.de

Figure 1: Our class 10 000 clean room space include 380 
square meters

KSG Leiterplatten GmbH manufactures 1000 

square meters of printed wiring boards daily 

with a general production focus on industrial 

and automotive electronics. The strength of 

KSG is how we meet our customer’s needs by 

supplying them with justintime products.

Now we have over 400 satisfied customers. They 

give us a good basis for new developments in 

the revolutionary field of polymer electronics.

Figure 2: Thin glass/FR4Hybrid with NOVALED’s green/red 
OLED
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www.m-petfilm.com MITSUBISHI POLYESTER FILM 

Excellence in Polyester Films

As a global leader and one of the largest suppli-

ers of polyester (PET – polyethylene terephtha-

late) film, the Mitsubishi Polyester Film Group is 

the supplier of choice for high quality, perform-

ance-proven Hostaphan® and Diafoil® brand 

polyester films.

Our focus is on developing solutions in partner-

ship with our customers in plastic electronics. 

Carrier for printed electronics

Surface topography

Polyester films can be designed over a wide 

range of topography. Intrinsically the material is 

extremely smooth and exhibits only a few soft 

protrusions. Nevertheless many applications

require some protrusions for processability.

Excellent adhesion

Polyester films can be modified with a wide va-

riety of coatings. These coatings enable good 

wetting and anchoring of typical printing mate-

rials, as well as polymeric substances.

Surface of rough film

By adding specially designed filler systems to 

the PET plastic it is possible to modify the sur-

face of the films for the special requirements of 

plastic electronics.

PET mono film treated with coating

New treatments for polymer electronics are

under development. 

Stiffness and flexibility

Printed electronics need a polyester film with 

defined stiffness for a good film handling dur-

ing processing as well as high flexibility for the 

final structural product performance in the

application. These opposing requirements are 

achieved with the biaxial orientation of the PET 

film. 

Barrier performance

Hostaphan® in combination with metallic or

ceramic coatings offers an excellent barrier

performance to oxygen and water vapour. 

For the high end requirements of special plastic 

electronic applications, new approaches are

under development.

Oxygen transmission rate for special Hostaphan grade RHB

Surface of smooth film
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Transmission Rates
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PET uncoated 

Std. PET 

Std. PET 
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Transmission Rates

MITSUBISHI POLYESTER 
FILM GmbH

Rheingaustrasse 190–196
65023 Wiesbaden
Germany

Phone: +49 (0) 6 11 · 9 62-63 67
Fax: +49 (0) 6 11 · 9 62-93 57
E-Mail: marketing@m-petfilm.de
Internet: www.m-petfilm.com
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MAN Roland  
Druckmaschinen AG

Borsigstrasse 19 
63165 Mühlheim 
Germany

Phone: +49 (0) 69 · 83 05-0 
Fax: +49 (0) 69 · 83 05-14 40 
E-Mail: info@mro.man.de 
Internet: www.man-roland.de

Contact:
Mr. Thomas Walther 
E-Mail: Thomas_Walther@ 
  mro.man.de 
Internet: www.man-roland.de

MAN Roland Druckmaschinen

MAN Roland

MAN Roland Druckmaschinen AG is the world’s 

second-largest printing systems manufacturer 

and the global market leader in web offset: 

 every third newspaper produced in the world is 

printed on an MAN Roland press. The company, 

with its main locations in Offenbach, Augsburg, 

and Plauen, Germany, employs a staff of around 

9,000 and has annual sales of approximately 

EUR 1.7 billion, with an export share of 83 %. 

Web and sheetfed offset presses as well as dig-

ital printing systems are the major product lines 

for publications, general commercial and pack-

aging printing, with print products ranging 

from brochures to newspapers in multi-million 

runs. The worldwide network of around 100 

sales and service centers for about 200 coun-

tries markets MAN Roland products plus a com-

prehensive range of accessories and process-

compliant system components that accompany 

the printing process. MAN Roland’s trading and 

services capabilities make it a leading systems 

provider for equipment, project engineering, 

and construction and commissioning of print-

ing plants from prepress through to printing 

and finishing.

MAN Roland also provides services and software 

products for all printing needs. Digital printing 

systems as well as web offset presses for print-

ing newspapers and quality commercial prod-

ucts such as brochures, catalogs, magazines, 

books, and inserts, are manufactured in Augs-

burg. MAN Roland in Plauen is synonymous 

with quality newspaper printing in small to me-

dium-size runs with a relatively low number of 

pages. The range of sheetfed offset presses built 

in Offenbach and Mainhausen comprises sys-

tem families in small, medium, and large format 

for advertising products, business stationery, 

posters, books and packaging.

Value Added Printing: print products with integrated electronics

Electronics open up new market opportunities 

In keeping with our philosophy of “Value Added 

Printing” we develop printing press technology 

with added value which is then passed on to our 

customers. This provides mass-produced print 

products such as packaging boxes with added 

value that goes beyond the purely visual value. 

Furthermore, in our development work we al-

ways focus on comprehensive processes – tech-

nology processes on the one hand and business 

processes on the other. 

This basic attitude has led to printing of “func-

tional structures” that give mass-printed prod-

ucts added value. “Functional structures” have 

electrical conductivity which provides packag-

ing for instance with totally new and significant 

product properties. This electrical conductivity 

enables these printed products to be linked with 

merchandise management systems for exam-

ple and the user or consumer can communicate 

interactively with the print product via printed 

keyboards. 

Schema of a coating unit 
used in modern sheetfed 
offset presses

Interactive board game on basis of printed conductible 
structures

Schema of an  
offsetprinting unit
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www.man-roland.de MAN Roland Druckmaschinen

In the first stage of development, MAN Roland 

is working on hybrid systems which consist of a 

printed conductive structure (e. g. an antenna of 

an RFID transponder) and one or several discrete 

components. The combination of printed cir-

cuits with electronic components considerably 

reduces production costs. Using RFID trans-

ponders as a combination of a printed antenna 

and a chip is thus also interesting for sales pack-

aging (“single-item-tracking”) and – much more 

importantly – economically conceivable. A cur-

rent development focus is on the connection 

and application technology of the printed con-

ductive structure, whereby the special needs 

and process characteristics of the printing in-

dustry are taken into account. 

Another field of application is to use a print 

product to interact with the consumer. Interac-

tive solutions will be used as marketing tools or 

in the games market. As a demonstration ob-

ject, MAN Roland has developed a board game 

which operates with electrically functional 

printed keys. MAN Roland is also working ac-

tively on development and design of the OE-A 

Demonstrator module. 

Developments in the graphics industry have so 

far been aimed exclusively at the visual and 

haptical improvement of print products. There-

fore nearly all the processes are based on the 

perception capabilities of the human eye. Since 

the printing industry has become active in the 

area of functional electric structures there are 

new challenges for the entire workflow of the 

graphics industry. As a result of this change, the 

precise reproduction and electro-physical effec-

tiveness of printed product count as well as the 

optical and haptical requirements of print prod-

ucts. This includes all production processes from 

data creation through prepress, printing and 

finishing. 

Two printing methods: Offset printing and 

flexographic printing

MAN Roland offers two printing methods, offset 

and flexography, whereby by far the major focus 

is on offset. Offset is distinguished by high print 

quality and high resolution but only a very thin 

ink film can be transferred to the substrate. Flex-

ography is able to transfer a much thicker layer of 

ink to the substrate but is inferior to offset in 

terms of quality and resolution. Therefore the 

flexographic process is preferably used for en-

hancement applications (coating, printing of me-

tallic inks), whereas offset is the dominant pro-

cess worldwide for high-quality colour printing. 

Recently MAN Roland has carried out compre-

hensive investigations concerning the highest 

achievable resolution in offset printing which 

showed its strong points: compared with other 

printing processes even the finest structures 

(50 µm and less) can be printed with a good 

 image definition. The disadvantages of the rela-

tively low ink film thickness with offset (typi-

cally 1–2 µm on the substrate) are partially 

compensated by the high quality of the ink film. 

Here it would be worthwhile to try and increase 

the thickness of the printed layers by additive or 

semi-additive processes which would open the 

way for offset printing to enter into the tradi-

tional electronics industry. 

Close collaboration with partners in  

research and industry

MAN Roland works within the OE-A in coopera-

tion with other companies members on solu-

tions to produce polymer electronics on an in-

dustrialized basis. Close partnerships in the 

field of research, e. g. with the University of 

Technology in Chemnitz, have led to the first 

functional transistors and ring-oscillators being 

printed on the basis of conductive polymers us-

ing a laboratory press from MAN Roland Druck-

maschinen AG. Print products and electronics:  

a powerful combination with an interesting 

market potential. 

Resolution of a 45 µm line in  
offsetprinting

MAN Roland 
Lithoman 
webfedpress

MAN Roland 700 the benchmark in 
sheetfedoffset
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Facilitating the Flexible Future

Organic Electronics

Organic Electronics are at the beginning of a 

worldwide breakthrough and have many advan

tages compared to the traditional semiconduc

tor technology. Organic Electronics can be ap

plied in a broad range of products and technolo

gies such as: Diodes, Sensors, Transistors, Batter

ies, Solar Cells, Displays and Lighting.  

The first products entering the market now are 

the Organic Light Emitting Diode (OLED) Displays. 

OLED’s are simple, low weight, thin, flexible and 

can be easily integrated in the final product. It 

combines absolute freedom of form and size 

with high light emission and contrast, low ener

gy use and broad color gamut. 

Combining OLED’s with other Organic Electron

ics will revolutionize the way in which the world 

thinks about electronic applications. 

R&D Support

Orgatronics provides the research and develop

ment facilities and services needed for the devel

opment of Organic Electronics and OLED prod

ucts in particular. Orgatronics is bridging the 

need for technology platforms for the assess

ment of materials, process and equipment and 

provides access to research results allowing its 

customers to accelerate the product develop

ment process and time to market.

The Orgatronics facility provides added value for 

all who are or want to be involved in the applica

tion or development of this emerging technology.

Demonstrators

There is a strong need for Organic Electronic and 

OLED demonstrators, for the validation of new 

technologies, materials and products and to sup

port new business development and marketing 

and sales activities. Orgatronics is able to offer 

test samples and demonstrator products. These 

demonstrators will be tailored to your needs. 

Orgatronics B.V.

De Rondom 1 
5612 AP Eindhoven 
The Netherlands

Phone: +31 (0) 40 · 2 65 08 75 
Fax: +31 (0) 40 · 2 65 08 77 
E-Mail: info@orgatronics.com 
Internet: www.orgatronics.com 

The Orgatron

Orgatronics offers access to an advanced R&D 

line, the Orgatron, which incorporates the latest 

developed processes needed to produce complete 

devices from substrate in to finished product out. 

The Orgatron is the first R&D line based on OTB’s 

inline production system allowing easy transfer 

from R&D to mass production. The Orgatron uses 

advanced inkjet printing, vacuum deposition and 

thin film encapsulation processes. 

Orgatronics www.orgatronics.com

Together with its customers, Orgatronics will de

velop new applications, processes and/or prod

ucts in a highly demanding market. Therefore we 

guarantee the highest quality and professional

ism but above all confidentiality. 

About Orgatronics

Orgatronics is a joint venture of TNO Techno

starters B.V. and OTB Group B.V. and established 

in the main building of TNO Science and Industry 

in Eindhoven. The unique combination of skills 

and facilities makes Orgatronics a reliable part

ner with access to the necessary critical mass. 

The combined facilities and knowledge which 

we have available allows your product to be de

veloped considerably faster than it might other

wise have been. 

D3 Badge: OLED combined with the Gossip RF communication 
protocol
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Plexcore™ – Revolutionizing Active 
Layer Technology for Printed Electronics 

Plexcore™ technology is designed to maximize 

the efficiency, lifetime and stability of printed 

electronic devices – OLED displays and lighting, 

polymer solar cells and plastic circuitry. The  

tunable nature of Plexcore allows many “knobs 

to be turned” in both the polymer design and 

ink formulation stages, resulting in an ink that 

is optimized for a specific application or device. 

The technical approach for developing Plexcore 

includes three key steps: polymer design, ink 

formulation, and device physics and analysis.

Polymer Design

The first step in creating Plexcore technology is 

the design and synthesis of high performance 

conductive polymers. Molecular weight, 

polydispersity, HOMO/LUMO, energy levels, 

energy absorption, band-gap, and end-group 

functionality are all taken into consideration 

when creating the conductive polymer to  

maximize device efficiency. The result is a stable 

system with tunable conductivity, high  

transparency (if required), long lifetime and 

controllable optical and electrical properties.

Ink Formulation

Key variables for application requirements 

 (resistivity, film thickness, surface morphology, 

etc.) and device requirements (performance, 

 device architecture, processing method and 

 operating environments) are taken into 

 consideration in formulating the ink. The  

soluble nature of the conductive polymer 

 combined with proprietary techniques and 

 materials creates a broad range of formulation 

options. The final ink formulation and film 

 morphology enables high device performance. 

Furthermore, the ink is optimized to increase 

processing ease in a variety of deposition 

 methods.

Device Physics and Analysis

Plextronics’ device physics experts have an 

 intimate understanding of the impact of 

 structure-property relationship on device 

 performance. With on-site state-of-the-art 

 device fabrication and testing, a quantitative 

process is in place to quickly analyze the impact 

of the polymer design and ink formulation on 

device performance. The resulting stable and 

high performing active layer maximizes device 

efficiency and lifetime.

Plexcore™  Application Specific  
Solutions

Plexcore™ HIL for Organic Light Emitting Diodes 

(OLEDs) – OLEDs have the opportunity to 

 challenge LCD and Plasma displays based on 

performance and cost. Plexcore HIL is a  

non-acidic, solvent-based hole injection layer 

that dramatically improves the efficiency and 

lifetime of OLED devices.

Plexcore™ OS for Polymer-based Circuitry –  

Organic transistors will power high volume, 

 extremely low cost electronics such as product 

item-level RFID tags. Silicon-based products are 

too expensive to approach these markets. 

 Plexcore OS is a next generation organic semi-

conductor which offers the stability, high purity 

and high mobility required to improve the life-

time and performance of a printed electronic 

device.

Plexcore™ PV for Solar Cells – Crystalline silicon-

based solar energy systems are a capital 

intensive form of renewable energy at $5/watt. 

Plexcore PV is a p-type semiconductor with  

tunable energy and bandgap that will improve 

the efficiency and lifetime of organic (or 

 polymer) solar cells. It can be printed onto 

 substrates enabling large area, low-cost solar 

cell production that will drive the cost toward 

the commercially viable $1/watt.

Plextronics, Inc.

2180 William Pitt Way 
Pittsburgh, PA 15238 
USA

Phone: +1-412-423-2030 
Fax: +1-412-423-2039 
E-Mail: info@plextronics.com 
Internet: www.plextronics.com

Contact:
Eric Boughner 
eboughner@plextronics.com 
Phone: +1 412-423-20 30-101

Founded: 2002

Plextronics, Inc. is the world leader in 
developing active layer technology for 
printed electronic devices – OLED 
 displays and lighting, polymer solar 
cells and plastic circuitry. Active  
layer technology is the printed semi-
conductors and conductors that drive 
device performance.  Plextronics has 
unsurpassed control of polymer design 
and ink formulation as well as an  
intimate understanding of device 
 physics and its impact on device 
 performance. This knowledge is 
 applied to the creation of Plexcore™ 
technology which is specifically 
 designed for each application to 
 maximize device efficiency and  
operating lifetime in a cost effective 
manner. Plextronics’ Plexcore  
technology was named  
Frost and Sullivan’s 2005 Emerging 
Technology of the Year: Printed 
 Electronics.

www.plextronics.com Plextronics
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Research, Transfer and Cooperation for 

Mass-Printed Electronics!

The declared objective of research institutions, 

companies and networks, forming a competence 

cluster for printed electronics in the southwest 

Saxon region, is to take advantage of the enor-

mous speed of mass printing for the production 

of electronic devices. Their joint vision:

“Printed electronics everywhere!”

In particular in the field of adaptation of conven-

tional mass printing processes for printed elec-

tronics, the pmTUC is leading worldwide: In 2003, 

the institute presented the first transistor that 

was completely produced using continuous mass 

printing. In 2005, the first fully printed integrated 

circuit was presented: a ring oscillator consisting 

of several interconnected transistors. The re-

search included the development of complex 

systems that allow for continuous high-speed 

processing of various electronically functional, 

organic materials to produce fully printed OFETs 

and integrated circuits. At present, the pmTUC is 

involved in several large projects in the field of 

mass-printed electronics.

Cooperation and scientific partnerships with 

many well-known companies of the national and 

international media, electronics and chemicals 

industry prove the esteem for the scientific work 

of the pmTUC, which currently includes two pro-

fessorships and 45 staff members.

The Pioneers: printed systems GmbH Chemnitz

printed systems GmbH Chemnitz is the first 

company worldwide that creates electronic 

structures completely by means of mass printing 

processes. For that purpose, printed systems 

“electrifies” paper, cardboard or foil using printed 

polymer structures. Through printing, for exam-

ple, the carrier materials can now be equipped 

with storage capacity or touch sensibility. ID tags 

and printed paper-keyboards are the first prod-

ucts in the field of mass-printed polymer elec-

tronics to be ready for the market.

printed systems

The Researchers: Institute for Print and 

Media Technology at Chemnitz University 

of Technology

New developments, such as printing of elec-

tronics, substantially extend the traditional print-

ing technology spectrum. Based on a long tradi-

tion in conventional printing press engineering, 

the Institute for Print and Media Technology at 

Chemnitz University of Technology (pmTUC) has 

established as a research and teaching institu-

tion which combines traditional paper-based 

media and new digital technologies.
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Application fields for printed ID tags are playing 

and trading cards as well as forgery-proof 

tickets. This summer, the technology will be 

 extensively used for the first time with the 

 online trading card game “HurraFussball” 

(www.hurrafussball.de). In the field of product 

security, the printed tags can be used, too. 

Especially for high-value fashion products, drug 

packages or cosmetics products, the printed ID 

tags are suited as security labels to protect 

against product forging.

Paper keyboards, a further product of printed 

systems GmbH, can be used, for example, to 

establish rule communication with the consumer 

or as interactive game board. New ground can be 

broken in the field of Customer Relationship 

Management by means of regularly distributed 

marketing keyboards that support the manage-

ment of websites at home or on the point of 

sale.

printed systems GmbH was founded in 2003 as a 

spin-off of the Institute for Print and Media Tech-

nology at Chemnitz University of Technology. 

Since the beginning of 2006, the Degussa AG 

Düsseldorf is co-partner of printed systems 

 GmbH. printed systems GmbH has currently 

25 members of staff.

The Network: Growth Core “printronics”

Five small- and medium-sized companies and 

two research institutions located in Chemnitz 

and the southwest Saxon region form the 

Growth Core “printronics”. True to the slogan 

printed systems GmbH
Altchemnitzer Strasse 27 
09120 Chemnitz 
Germany

Phone: +49 (0) 3 71 · 53 04 60-0 
Fax: +49 (0) 3 71 · 53 04 60-7 00 
E-Mail: info@printed-systems.de 
Internet: www.printed-systems.de

printronics

c/o printed systems GmbH

Altchemnitzer Strasse 27 
09120 Chemnitz 
Germany

Phone: +49 (0) 3 71 · 53 04 60-0 
Fax: +49 (0) 3 71 · 53 04 60-7 00 
E-Mail: info@printed-systems.de 
Internet: www.printronics.de

pmTUC

Technische Universität 
Chemnitz  
Fakultät für Maschinenbau

Institut für Print- und Medientechnik 
09107 Chemnitz 
Germany

Phone: +49 (0) 3 71 · 5 31 321 76  
Fax: +49 (0) 3 71 · 5 31 337 80  
E-Mail: pminfo@ 
 mb.tu-chemnitz.de 
Internet: www.tu-chemnitz.de/pm

www.printed-systems.de printed systems

“printed electronics everywhere”, the Growth 

Core partners aim at commercially utilizing the 

innovative production method of mass printing 

of electronic devices.

This future technology allows for completely 

new products: on the one hand, conventional 

print products equipped with electronic proper-

ties and, on the other hand, powerful solutions 

based on, both, silicon electronics and novel elec-

tronic print products.

The Growth Core supports the development of 

the innovative competences of the southwest 

Saxon region into a regional cluster. Thus, an in-

ternational competence and production centre 

for mass-printed polymer electronics will be es-

tablished in the region in the medium term. 

“printronics” is supported by the program “Inno-

vative Regional Growth Cores” of the Federal 

Ministry of Education and Research (Bundesmin-

isterium für Bildung und Forschung) which pro-

motes the implementation of newly developed 

products, procedures and services.
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PolyIC – printed electronics everywhere

PolyIC GmbH & Co. KG

Tucherstrasse 2
90763 Fuerth
Germany

Phone: +49 (0) 9 11 · 2 02 49 0
Fax:  +49 (0) 9 11 · 2 02 49 80 01
E-Mail:  info@polyic.com
Internet: www.polyic.com

Founded: 2003

PolyIC www.polyic.com

Printed low cost RFID

Printed electronics, provided by PolyIC, enables 

a huge field of applications for low cost, high 

 volume products. The best example for an appli-

cation is RFID which enables the transmission 

of information without line of sight to a reader 

from a tag mounted on a product. With polymer 

electronics these tags can be applied onto 

 almost every product or package, i.e. item level 

tagging, for example in the fields of 

•  brand protection

•  anti-theft stickers

•  electronic tickets

•  logistics or track & trace

•  electronic product code. 

The main prospect is the Electronic Product Code 

(EPC™) which is seen as the substitution of the 

barcode. This vision will be addressed by PolyIC in 

the next several years by improving the functio n-

ality and complexity of printed electronics.

Printed electronics everywhere

Printed electronics will bring major advantages 

for electronic products like RFID (radio  frequency 

identification) tags, displays and smart objects. 

PolyIC develops a printing process in which elec-

trical conducting and semi conducting plastics, 

so-called polymers, are  applied in several layers 

on a polyester film to realize electronic functio-

nality. 

These new processes and materials will make 

•  thin and flexible

•  inexpensive and simple

•  pervasive and disposable

electronics come true.

PolyIC plans to sell first products made of

printed electronics in 2007.

PolyIC – the chip printers

PolyIC GmbH & Co. KG is a joint venture between 

Siemens AG and Leonhard Kurz GmbH & Co. KG 

and is located in Fuerth, Germany. PolyIC was 

founded in 2003. 

Printed RFID tags for Brand Protection

Electronics produced on a printing machine

Polymer RFID tag demonstrator

Printed displays and smart objects

Printed electronics enables a huge variety of 

further applications, because it can make simple 

products “intelligent” and “interactive”. These so-

called smart objects are combinations of sensors, 

batteries, photovoltaic cells, memories, displays 

etc. PolyIC will integrate these elements to form 

products like smart cards, games, marketing prod-

ucts and many more. Printed electronics can  also 

be used for display driving circuits in flexible low 

cost passive or active matrix displays.

Printed electronics vs. silicon

Printed electronics will not replace standard 

electronics made of silicon, but it will permit 

the realization of electronic intelligence on prod-

ucts, where there is no electronics today. 

Printed electronics everywhere
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Energizing the mobile revolution

The world turns increasingly mobile – and inevi-

tably with it the means of communication and 

devices for independent use.

Smaller, less weight, more power; more com-

pact, efficient, independent, and feature rich – 

these are the major requirements for mobile 

electronic equipment, like PDAs, notebooks, 

cordless and mobile telephones, MP3 players, 

organizers, medical instruments, active smart 

cards, scanners, GPS receivers, and many more. 

The success of these devices depends largely on 

the use of a battery system with extra high 

energy and packaged to minimum size and 

weight.

VARTA Microbattery provides energy solutions 

which are key to new mobile devices and ena-

bled by our leading technology and know-how 

of batteries and systems. As a systems develop-

er for the use of OEM customers, we are work-

ing today on innovative solutions for the mobile 

generations of tomorrow. 

Engineering the future

To manufacture innovative battery systems re-

quires most state-of-the-art production lines 

and a high degree of automization in order to 

meet market demands for product flexibility, 

short introduction time and high quality. Fur-

thermore, continuous investments in R&D of 

new technologies for both product and system 

innovations as well as quality management are 

most essential features.

VARTA Microbattery had a vision of the future 

during the end of the 1990s and thus began in-

vesting heavily in developing new battery tech-

nologies for new markets. While the competi-

tion continued to focus on consumer batteries, 

VARTA Microbattery’s creative minds thought of 

ways to make notebooks, PDAs and mobile 

phones more powerful and more mobile.

VARTA Microbattery 
GmbH

Daimlerstrasse 1 
73479 Ellwangen 
Germany

Phone: +49 (0) 79 61 · 9 21-0 
Fax: +49 (0) 79 61 · 9 21-5 53 
E-Mail: http://contact.varta- 
 microbattery.com 
Internet: www.varta-microbattery. 
 com

Founded: 2001

Staff: 1,300 worldwide

Certified as to ISO 9001:2000 and 
ISO 14001:2004

Innovative and environmentally compatible en-

ergy solutions from VARTA Microbattery offer 

highest standards for mobile applications and 

freedom for their users. We at VARTA Microbat-

tery permanently work on the development of 

future oriented battery systems with some 100 

engineers and technical staff in our R&D team, 

who realised more than 500 patents worldwide 

during the past ten years. 

VARTA PoLiFlex® – the new rechargeable 

battery generation

VARTA PoLiFlex® Batteries fulfill the most im-

portant design-in requirements: reliable high-

power output, design flexibility with a mini-

mum of space requirement and an ultra slim 

form-factor. These super-slim batteries are the 

ultimate power source for your electronic de-

vices (like mobile phones, PDAs, MP3 players) 

and make your products smaller, lighter and 

more attractive.

VARTA PoLiFlex® – outstanding performance 

and reliable top quality along with great form 

flexibility.

Our vision is “mobility for you”

“VARTA Microbattery combines entrepreneurial 

substance, strategic visions and technological 

competency for constantly improved products, 

application oriented designs and innovative 

product development. Having more than 118 

years experience in design, production and sales 

of different energy sources in more than 100 

countries, supports us in our continued success.

As a global player, we offer our customers not 

only state-of-the-art product quality and per-

formance, but also an international, technically 

skilled professional sales and service network. 

You will find our subsidiaries, distributors and 

representations in all major countries.”

 Dr. Dejan Ilic, CEO VARTA Microbattery GmbH

That is mobility for you!

Rechargeable Lithium-Polymer 
VARTA PoLiFlex®: slim and flexible 
battery design

Production of VARTA Card Power (ultra-slim Lithium-Polymer 
battery for smart cards)

www.varta-microbattery.com VARTA Microbattery
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Strategy

1.	 	Develop	materials	and	components	that		

can	be	printed	with	today’s	mass	printing	

equipment.

2.	 	Keep	number	of	different	materials	and	

process	steps	to	a	minimum.

3.	 	Bring	in	customer	requirements	already	at	

research	stage.

Acreo AB 
Printed Electronics

Bredgatan 34 
SE-602 21 Norrköping 
Sweden

Phone: +46 (0) 11 36 36 00 
Fax: +46 (0) 11 36 36 01 
E-Mail: Michael.Logdlund@  
 acreo.se 
Internet: www.acreo.se

Company profile: 
Acreo provides innovative solutions 
that contribute to growth and  
profitability based on our competence 
in electronics, optics and  
communication technology.

Within the area of printed electronics, 
the business idea is to bring research 
results within the area of organic  
electronics and bio-electronics into 
commercial products in a time and  
resource efficient manner.

Present Activities

•	 	Industrialisation	of	printed	displays

•	 		Qualification	of	printed	logic	circuitry	

(transistors,	resistors)

•	 	Reader	and	systems	for	electronic-id

•	 	“Smart	label”	prototypes	for	games,	product	

monitoring,	etc.

•	 		Dry	phase	patterning	of	metal	antennas

•	 		Establish	a	Center	for	Printed	Electronics	

called	“Centerprise”

Concept Demonstrator:

Acreo AB Printed Electronics www.acreo.se

Printed	integrated	“smart	label”	including:	
•	Battery	 •	Displays	
•	Logics	 •	Interconnects	
•	Push	buttons

•	 	Robust	components

•	 	Fast	time	to	market

•	 	Get	money	and	Industry	interest	–	further	

development	towards	higher	functionality

We Link the
Organic Electronics

Industry

www.oe-a.org

A	working	group	within
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Provence Microelectronics 
Center – Ecole des Mines 
de Saint Etienne (EMSE)

Centre Micro-électronique  
de Provence 
Département ‘Packaging  
et Supports Souples’ 
Avenue des Anémones –  
Quartier Saint Pierre 
13120 Gardanne 
France

Phone: +33 (0) 4 42 65 76 31 
Fax: +33 (0) 4 42 65 76 30 
E-Mail: fortunier@emse.fr 
Internet: www.emse.fr

Contact:
Prof. Dr. R. Fortunier (fortunier@emse.fr) 
Dr. S. Sanaur (sanaur@emse.fr)

The Provence Microelectronics Center is an edu-

cation and research institute of the ‘Ecole des 

Mines de Saint Etienne’ (EMSE) located close to 

Aix-en-Provence. It offers a range of research 

and development services in low-cost printed 

electronics, together with packaging and test 

facilities.

Our mission is to provide new and innovative 

solutions in plastic electronics applications, 

such as integration of heterogeneous devices 

realized by printing techniques (inkjet, laser 

processing, …).

Our know-how starts from processing to char-

acterization (electrical, mechanical, …) of de-

vices. We also focus our activity on simulation 

of components. Our first contribution was the 

realization of OTFTs1,2 (Fig. 1a) and sensors on 

flexible substrates by drop-on-demand inkjet 

printing. Our research activities are today rein-

forced by a 650 m2-technological platform, in-

cluding a 200 m2-clean room (class 1,000) and 

all facilities, such as RIE, thin film coating, SEM, 

AFM, ellipsometer, …

Our objective is to implement viable technolog-

ical innovations in plastic electronics at indus-

trial scale; we are currently working on an in-

dustrial inkjet printing prototype (Fig. 1b) for 

smart cards industries and plastic electronics 

applications.

1   S. Sanaur, A. Whalley, B. Alameddine, M. Carnes, C. Nuckolls, Organic 
Electronics, published online (2006)

2   S. Xiao, M. Myers, Q. Miao, S. Sanaur, K. Pang, M.L. Steigerwald, 
C. Nuckolls, Angewandte Chemie International Edition, 44 (45), 
7390–7394 (2005)

Figure 1: Inkjetted OTFT on plastic substrate (a),  
inkjet printing prototype (b)

Fontys University of Applied Scienceswww.fontys.nl

Provence Microelectronics Centerwww.emse.fr

High Tech Systems and Materials is an impor-

tant area for research and development in the 

South-East of the Netherlands, where compa-

nies like Philips, ASML and OTB and research 

institutes like TNO, the Holst Centre, DPI and 

the Technical University Eindhoven are located. 

Our research group on Functional Polymers at 

the Fontys University of Applied Sciences coop-

erates with these companies and institutes to 

build up knowledge in this area and to imple-

ment this knowledge in the training courses 

for our students. Furthermore, we share this 

knowledge with small and medium enterprises 

through projects in which students are in-

volved.

Functional Polymers have, compared to the 

traditional polymers, additional functionality, 

such as electrical conductivity, thermal con-

ductivity or optical properties, making new ap-

plications possible. Examples are PolyLED dis-

plays, sensors, plastic solar cells and informa-

tion storage.

In our laboratory we have several types of thin 

film technologies available. These include 

inkjet printing, screen printing, spin coating, 

sputtering and vacuum evaporation. This 

equipment is used for practical training of the 

students and for investigations together with 

companies.
Fontys University of 
Applied Sciences

Functional Polymers

Rachelsmolen 1 
P. O. Box 347 
5600 AH Eindhoven 
The Netherlands

Phone: +31 (0) 8 77 · 87 39 88 
Fax: +31 (0) 8 77 · 87 63 44 
E-Mail: Functionelepolymeren@ 
 fontys.nl 
Internet: www.fontys.nl

Contact: Dr. Jan Bernards
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Fraunhofer Institute 
for Applied Polymer 
Research

Geiselbergstrasse 69 
14476 Potsdam/Golm 
Germany

Dr. Armin Wedel 
Phone: +49 (0) 33 15 68 · 19 10 
Fax: +49 (0) 33 15 68 · 39 10 
E-Mail: wedel@iap.fhg.de 
Internet: www.iap.fraunhofer.de

Fraunhofer Institute for Applied Polymer Research www.iap.fraunhofer.de

New, conjugated, semi-conducting polymer ma-

terials were developed for new polymer-based 

electronic components. Special expertise was ac-

quired with poly-3-alkylthiophene and various 

heterocyclic, conjugated polymers as well as with 

polyfluorenes and polyphenylene vinylene. In 

this work, various polymerization techniques 

such as polycondensation, polyaddition, ionic 

and radical polymerization and carbon-carbon 

linking reactions were used. Through copoly-

merization of different monomer units, the re-

sulting electrical and optical properties, such as 

the optical band gap, position of the energy level, 

refractive index, absorption maximum and photo-

luminescence can be tailored as required. By 

 using suitably functionalized polymers, the new 

materials can be crosslinked by thermal or photo-

chemical initiation to stabilize deposited thin 

films in subsequent process steps, effect loca-

lized changes in important properties of these 

films or perform photostructuring. These poly-

mers are mainly processed from solution into 

thin films. If a polymer is insoluble or poorly solu-

ble, an aqueous dispersion of the polymer in the  

nanometer range is prepared and then processed 

into thin films. Organic field effect transistors 

(OFET) are a basic component of electronics and 

in future will be used in applications ranging 

from polymer-based electronic circuits to RFID 

transponders. Through the successful develop-

ment of conjugated, semi-conducting polymers, 

it was possible to develop OFETs with high charge 

carrier mobilities and small polymer-based elec-

tronic circuits consisting of passive and active 

components. In addition, OFETs with different 

configurations are being built, their charge mo-

bility studied and work carried out to improve 

the stability of the circuits. In the area of organic 

light-emitting diodes (OLED), our work is centred 

on increasing efficiency and light intensity. At the 

same time, long-term stability is being increased 

through new layer systems and efficient encap-

sulation processes. Technological development 

from the layout to the encapsulated device is 

 being mastered so that displays are available in 

different colors. 

Development of semi-conducting organic materials for OFET and OLED applications

Organic Electronic Devices

polymer electronics – alternative lighting, signage and display technologies on foils-sensors and 

 actuators – bio chip / lab on chip systems – microfluidic and optics

Reel-to-Reel / Roll-to-Roll Integration 

flexible electronic systems – large area electronics – multifunctional system integration – self as-

sembly of electronic components – advanced additive deposition and patterning of functional layers

Ultra-Thin ICs & Components

wafer thinning, handling and dicing – electrostatic carriers – packaging of ultra-thin ICs

Fraunhofer Institut 
für Zuverlässigkeit und 
Mikrointegration

Department  
Polytronic Systems

Hansastrasse 27d 
80686 München 
Germany

Phone: +49 (0) 89 · 5 47 59-5 10 
Fax: +49 (0) 89 · 5 47 59-5 50 
E-Mail: PolytronicSystems@ 
 izm-m.fraunhofer.de 
Internet: www.izm-m.fraunhofer.de

Department manager: 
Dr. Karlheinz Bock

Fraunhofer Institut für Zuverlässigkeit und Mikrointegration www.izm-m.fraunhofer.de
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Where industry meets research institutes and 

universities

The Holst Centre is an independent R & D insti

tute that develops generic technologies and 

technology platforms for autonomous wireless 

transducer solutions and systemsinfoil. A key 

feature of the Holst Centre is interaction and co

operation with industry and academia. It is this 

kind of open innovation that will enable the Holst 

Centre to tune its scientific strategy to industrial 

needs.

The Holst Centre was set up in 2005 by IMEC 

(Flanders, Belgium) and TNO (The Netherlands) 

with support from the Dutch Ministry of Econo

mic Affairs and the Government of Flanders. It 

is named after Gilles Holst, a Dutch pioneer in 

research and development and first director 

of Philips Research.

Research at the Holst Centre is structured in two 

program lines: the ‘wireless autonomous trans

ducer solutions’ program line and the ‘systemin

foil products and production’ program line. The 

expertise of both IMEC and TNO will be com

bined in the two strategic program lines. The key 

technologies that are necessary to realize inno

vations in these areas are developed in socalled 

technology programs. These technology pro

grams will be tuned to specific application areas. 

Synergy between both program lines will be fully 

utilized by the technology integration program.

Wireless autonomous transducer solutions

Our future life evolves towards a world where 

microsystems will add intelligence to almost eve

ry object that surrounds us. Sensing and actua

ting functionalities will be ‘hidden’ in the envi

ronment. They will be aware of context and able 

to interact wirelessly with people and with each 

other. These small electronic microsystems will 

work autonomously, based on their lowpower 

consumption and energy scavenging from the 

environment.

Technology programs:

• Ultralowpower signal processing

• Ultralowpower radio

• Micropower generation and management

• Sensor and actuator technology

• Integration and implementation

Holst Centre

High Tech Campus 48 
5656 AE Eindhoven 
The Netherlands

Phone: +31 40 · 2 77 40 00 
Fax: +31 40 · 2 74 64 00 
E-Mail: contact@holstcentre.com 
Internet: www.holstcentre.com

Lowcost sensor tags, for instance on food packaging, will 
enable to monitor various parameters and to keep an eye on 
product quality

Elements for dynamic light signalling for traffic regulation in 
the form of strips produced on a roll, and forming part of the 
crash barrier construction along a road

System-in-foil products and production

Printing electronics on thin substrates such as 

foil will create a revolution in the electronics in

dustry, enabling ultra light and ultra thin, flexi

ble, easytowear electronic products such as 

lighting and signage devices, reusable and dispo

sable sensor devices, foldable solar panels and 

displays. Production processes such as now used 

in the paper printing industry will enable to make 

these devices in large sizes and quantities at low 

costs.

Technology programs:

• Largearea printing

• Transparent electrodes

• Integrated interconnection and lamination

• Printed 3D structures on polymer substrates

• Organic circuits

• Lithography on foil

Holst Centrewww.holstcentre.com
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HSG-IMIT

Institut für Mikro- und
Informationstechnik der
Hahn-Schickard-
Gesellschaft e. V.

Wilhelm-Schickard-Strasse 10 
78052 Villingen-Schwenningen 
Germany
Phone: +49 (0) 77 21 · 9 43-0 
Fax: +49 (0) 77 21 · 9 43-2 10 
E-Mail: info@hsg-imit.de 
Internet: www.hsg-imit.de

Number of employees: over 70 (2006)

HSG-IMIT – Institut für Mikro- und Informationstechnik  www.hsg-imit.de

Company Profile:

The Institute HSG-IMIT was founded in 1988 

and has over 70 employees. The strengths of the 

HSG-IMIT lie in the fields of sensors, micro-flu-

idics, engineering services, prototyping and de-

fined production processes. The advantages for 

our customers are obvious: innovations are de-

veloped and processed from the idea to a cus-

tomised product from one source. So far, estab-

lished technologies in our clean-room include 

silicon technology, especially bulk micromachin-

ing, packaging of integrated circuits and laser 

technologies like soldering.

Competence in organic electronics:

At the HSG-IMIT, flexible microsystems are seen 

as a new interesting field within the microsys-

tems technology. A new product group has been 

launched to develop novel (flexible) substrates 

and to combine these with both new and known 

technologies to realise flexible, organic elec-

tronics for microfluidics, biomedical or environ-

mental applications. With this new product 

group, the HSG-IMIT will enter the market of 

flexible microsystems by developing new tech-

nologies to produce low-cost high-end solutions 

in the range of polymer based applications. We 

are closely working together with different en-

terprises to present a first working demonstra-

tor in the near future. The industry’s increasing 

interest for such customer-oriented services as 

the HSG-IMIT provides is based on our concen-

tration on core competences, the existing and 

well maintained technical equipment, the ex-

perience in the implementation of innovations 

and the close contact with local and world-wide 

industry and development partners. The quality 

management of the HSG-IMIT is certified con-

forming to DIN EN ISO 9001:2001 so that an 

 appropriate process control can be ensured. Our 

team of physicists, mechanical and electronic 

engineers and laboratory staff as well as stu-

dent auxiliary workers and trainees conducts 

feasibility studies, designs and develops proto-

types and even manufactures small series in 

batch production in the HSG-IMIT’s own clean-

room laboratory.  

Joanneum Research Forschungsgesellschaft www.joanneum.at/nmp

The Institute of Nanostructured Materials and 

Photonics, is a core segment of the JOANNEUM 

RESEARCH Forschungsgesellschaft m. b. H. and is 

an integral part of national and international 

activities and networks in the field of nanotech-

nology. Situated in the city of Weiz, Styria (Aus-

tria), the institute offers an excellent infrastruc-

ture, unique laboratory equipment in combina-

tion with top level experts, with the focus areas 

in organic electronics and optoelectronics and 

photonic techniques and structures, solidly based 

on 26 years of expertise in this fields.

Our Scientific Targets: 

• Integrated Organic Electronics 

• Nanoimprint Lithography 

• 3D-Laser-Lithography 

• Optical Simulation

• LED modules and light sources 

• Optoelectronics 

• Nanoanalytics

Our research projects focus on the development 

of electronic (oFETs), optoelectronic (organic pho-

to cells, LEDs) and photonic devices and circuits 

on the basis of organic and inorganic materials. 

To realise this we developed various methods 

and processes like Nanoimprint Lithography in 

combination with e-beam and photolithography 

to manufacture thin structured layers and 3D-La-

serlithography to fabricate 3D micro- and nano-

structures in polymers. Our characterisation 

tools which are run by highly skilled researchers 

comprise surface scanning methods like AFM 

and STM supported by SEM; chemical characteri-

sation techniques like XPS and UPS and electrical 

characterisation and device testing in air and un-

der inert atmosphere, completed by life time and 

environmental stability measurements.

Members of our 
Institute in a 
country tour (top), 
inspecting thin 
film layer quality 
in a microscope 
(left), inside pulse 
laser system 
(right)

Institute of Nano-
structured Materials and 
Photonics

Joanneum Research
Forschungsgesellschaft mbH

Franz-Pichler Strasse 30  
A-8160 Weiz 
Austria

Phone: +43 (0) 31 72 603 27 00 
Fax: +43 (0) 31 72 603 27 10   
E-Mail: nmp@joanneum.at  
Internet: www.joanneum.at/nmp

Head of the Institute:
Univ. Prof. Dr. Günther Leising 
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www.lios.at Johannes Kepler Universität Linz

Darmstadt University of Technologywww.ccpe.tu-darmstadt.de

Department of Materials Science
•	 Electronic	Materials	
•	 Surface	Science	

Department of Electrical Engineering
•	 Microelectronic	Systems
•	 Wireless	Communications

Department of Mechanical 
Engineering 
•	 Printing	Machines	and	Printing		 	
	 Processes

Darmstadt University of Technology
Interdisciplinary Research Area

• Materials Optimization

• Materials Characterization

• Circuit Design 

• Antenna Design

• Device Modeling

• Device Testing

• Printing, Processing

• Quality Management

Research Fields
Our Competence

Industrial Projects

Cooperating Research Projects

Competence Center Printed Electronics 
Darmstadt University of Technology

Darmstadt University 
of Technology

Competence Center
Printed Electronics

Magdalenenstrasse 2 
64289 Darmstadt 
Germany

Phone: +49 (0) 61 51 · 16 47 85 
E-Mail: info@ccpe.tu-darmstadt.de 
Internet: www.ccpe.tu-darmstadt.de

Physics of Organic Semiconductors:

1.  Photoexcited spectroscopy

2.  Photoconductivity

3.  Thin film characterization

4.  Nanoscale engineering

5.  Nanoscale microscopy (AFM, STM ...)

6.  In situ spectro-electrochemistry

Plastic Solar Cells

Small Molecular  
Solar Cells

Organic/Inorganic 
Hybrid 

Solar Cells

Organic, Field Effect
Transistors, Bio-Organic-

Electronics

“Incubator” for small high tech spin-off companies:

Konarka Austria (former QSEL),   

NanoIdent AG, 

Plastic Electronic GesmbH, …

Johannes Kepler 
Universität Linz

Altenberger Strasse 69  
4040 Linz 
Austria

Phone: +43 (0) 7 32 · 24 68-87 52 
Fax: +43 (0) 7 32 · 24 68-87 70 
E-Mail: serdar.sariciftci@jku.at 
Internet: www.lios.at

Linz Institute for Organic Solar Cells
22 Employees, 

Turnover: � 0.8 million

Johannes_Kepler_TU_Darmstadt.ind55   55 01.09.2006   14:02:23 Uhr

http://www.lios.at
mailto:serdar.sariciftci@jku.at
http://www.ccpe.tu-darmstadt.de
mailto:info@ccpe.tu-darmstadt.de
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Competence Matrix

Competences of OE-A members in the organic 

electronics sector.

Please refer to the company profile or the  

register of members for more detailed infor-

mation about a company or research institute. 

Core competence color code

Material supplier

Device manufacturer

End-user

Equipment manufacturer

Consulting & other Services
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Integration Test Applications Others

 1  Formulation aids

 2  Rubber rollers for printing

 3  Getter material and others

 4  Engraving rolls

 5  OLED substrates

 6  Conductive polymers

 7  Batteries

 8  Processed Si/ 
hybrid polymer substrates

 9  Biosensors

10 Printing inks and varnish

11 Roller manufacturing

12  Physical vapor deposition (PVD)

13  Chemical vapor deposition (CVD)

14  Automation

15  Plating

16  Optical outcoupling

17  Dispersion

18  Dry phase patterning of thin foils 
(metal or other)

19  Integrated in-line facility

20  Dispensing

21  3D-Laser structuring 

22  Lamination, laser scribing

23  Interrogators

24  EL displays

25  µ-power

26  MEMs

27   CMOS PM-matrix, OLED driver 
circuits in CMOS

28 Coating

29  Integration with rapid 
 prototyping technologies, MID

30 Trace analytics

31  Charge transport modelling

32 In situ stress measurements

33  UPS/XPS (UV/X-ray photo 
 electron spectroscopy)

34  PV

35   Medical devices

36   Simple electronics

37   Signage & Lighting

38   Printed Circuit Boards

39  OLED interation in arbitrary 
backplanes

40   Fluidics

41   Rectifiers

42   Signage

ASEM GmbH (Mühlbauer Group)  	 	 	 	      	        	 	 	   	 	 	 	  	 	        	   	   	   	 	 

Balluff GmbH                        	  	               	  	      

BASF Future Business GmbH 34  	 	 	 	  1 	 	  	 	 	   	 	 	 	 	 	 	 	  	   	 	 	  	 	  	 	  	  30	 	 	 	  34  	 

Basler AG                                  	    	   	 	 	 	     

Felix Böttcher GmbH & Co. KG        2 	 	   	  	  11                                

Brooks Automation GmbH                          	   23            	     	  	 

Robert Bürkle GmbH         	 	   	 	                	                   

Bundesdruckerei GmbH 35 	 	 	 	 	   	 	 	  	    	   	     	 	   	 	 	  	 	   	 	 	  	 	  	    	 

Coherent GmbH        	  	                            	            	 	 	 	  35 	 	 

Corning SAS  	  	  	                                    	       

Degussa AG  36  	 	 	 	   	 	 	  	    	 	 	 	 	 	  	 	 	    	 	 	 	 	     	  	 	  	     

ENVE Print Services GmbH        	 	 	                    	 	          	   	     

FPDisplays, FPExperts 38  	 	 	 	  3	 	 	 	 	 	 	 	  12/13	  	 	 	 	 	 	 	 	   	 	 	  	 	       	 	 	 	  	 	  

Festo AG & Co. KG                 14                        	 	 	 	  36   

FUJIFILM Dimatix, Inc. 37  	  	 	    	   	 	     	  	  	 	 	 	 	  	 	           	 	 	 	     

GRT GmbH & Co. KG 39       4 	                                        

H.C.Starck GmbH   	 	      	 	 	 	    	  	  	            	 	  	 	 	 	          

Honeywell Specialty Chemical Seelze GmbH    	 	 	                                           

KONARKA Technologies GmbH  	 	 	 	 	      	 	 	   	 	     	      	 	 	  	 	 	 	 	 	 	    	 	     

KSG Leiterplatten GmbH 40 	 	  	 	  	 	  	  	  	  15  	  	     	   	 	 	  	   	 	 	 	  	 	       

Liebherr-Hausgeräte Ochsenhausen GmbH                                                 

Dr. Donald Lupo Technology Consulting   	 	  	   	 	 	  	    	 	   	 	 	       	   	 	  	 	     	  	  34	 	  

MAN Roland Druckmaschinen AG 42 	 	 	  	   	 	       	  	       	 	  	 	 	  	 	  	  	   	  	      

Merck Chemicals    	 	                            	 	  	 	 	 	          

Merck OLED Materials GmbH  	 	 	 	 	  	  	  	 	 	 	  16	 	 	 	 	  	 	         	 	 	 	 	 	 	  	 	 	 	     

MITSUBISHI POLYESTER FILM GmbH 41 	                                               

NANOIDENT Technologies AG  	 	 	 	 	  	  	  	 	 	 	  	 	 	 	 	   	 	    	 	 	  	 	 	 	 	 	 	    	 	     

OrganicID, Inc.  	 	 	 	 	  	 	 	 	 	 	 	 	  	 	 	 	     	 	    	 	  	 	 	 	 	 	 	  	        

Orgatronics B.V. 44 	      5	  	  	 	 	 	  	    	  	 	  	   	  	  	 	 	 	   	   	    37   

Ormecon GmbH   	     6     	    17    	 	  	     24    	 	     	   	 	   38  	 

Papierfabriken Cham-Tenero AG  	                                               

Plastic Electronic GmbH  	 	 	 	 	  	 	  	 	 	 	 	  	 	 	 	 	 	 	 	 	 	 	  	 	 	  	 	 	 	     	 	 	 	     

Plextronics, Inc. 45  	 	           	  	    	  	                  	 	 	 	  34   
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Competence Matrix (continued)

Competences of OE-A members in the organic 

electronics sector.

Please refer to the company profile or the  

register of members for more detailed infor-

mation about a company or research institute. 
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Integration Test Applications Others

 1  Formulation aids

 2  Rubber rollers for printing

 3  Getter material and others

 4  Engraving rolls

 5  OLED substrates

 6  Conductive polymers

 7  Batteries

 8  Processed Si/ 
hybrid polymer substrates

 9  Biosensors

10 Printing inks and varnish

11 Roller manufacturing

12  Physical vapor deposition (PVD)

13  Chemical vapor deposition (CVD)

14  Automation

15  Plating

16  Optical outcoupling

17  Dispersion

18  Dry phase patterning of thin foils 
(metal or other)

19  Integrated in-line facility

20  Dispensing

21  3D-Laser structuring 

22  Lamination, laser scribing

23  Interrogators

24  EL displays

25  µ-power

26  MEMs

27   CMOS PM-matrix, OLED driver 
circuits in CMOS

28 Coating

29  Integration with rapid 
 prototyping technologies, MID

30 Trace analytics

31  Charge transport modelling

32 In situ stress measurements

33  UPS/XPS (UV/X-ray photo 
 electron spectroscopy)

34  PV

35   Medical devices

36   Simple electronics

37   Signage & Lighting

38   Printed Circuit Boards

39  OLED interation in arbitrary 
backplanes

40   Fluidics

41   Rectifiers

42   Signage

PolyIC GmbH & Co. KG 48            	 	 	 	 	 	 	 	  	 	 	 	  	   	 	 	   	 	 	  	 	 	 	 	 	 	  	 	 	 	     

printed systems GmbH 46 	 	 	 	 	   	        	 	 	 	 	 	 	 	 	 	   	 	 	          	 	 	 	     

Rieke Metals, Inc.   	 	                                     	 	 	 	  34  	 

Samsung Deutschland GmbH                                              	 	  

SCHWEIZER ELECTRONIC AG   	  	 	  	   	   	 	    	      	  	   	    	  	 	 	 	  	   	     

Siemens AG                                         	 	 	     	 

TBN GmbH                          	               	        

VARTA Microbattery GmbH 49       7   	  	 	 	            	   	 	  	 	  	 	 	   	   	     

Veeco Instruments GmbH                                  	    	           

XaarJet AB   	  	 	    	     	      	    	                        

                                                 

Institutes                                                 

Acreo AB 50 	 	 	 	 	  	 	  	 	 	 	 	  18 	 	 	  	  	 	 	 	  	 	 	  	 	 	  	  	  	 	 	 	  	  	 

CEA     	  	 	 	  	 	 	 	  	      	 	  	 	  25	 	 	  	 	  	   	  	  	 	    	 

Dutch Polymer Institute    	      	   	  	  19	    	  	 	 	    26    	 	 	    	  31      	 	 

Deutsches Zentrum für Luft- und Raumfahrt, PT   	 	 	 	  	 	 	 	 	 	 	 	  	 	 	 	 	 	  	 	 	   	 	 	  	 	 	 	 	 	 	  	 	 	 	   	  

Ecole des Mines de Saint-Etienne 51 	 	 	 	     	   	  	  	  	 	    	     	  	  	 	 	 	 	 	 	  	   	    	 

Fontys University of Applied Sciences 51 	        	 	 	 	    12    	            	 	  	 	           	 

Fraunhofer · IAP 52 	 	 	 	 	  	  	  	 	 	 	  	 	 	  	 	 	 	 	        	 	  	 	  	   	 	 	    	 

Fraunhofer · IPA         	 	   	  	  20            	  	     	 	 	     	     	 

Fraunhofer · IPMS        	    	  	 	  12	   	 	  	          27	 	 	 	 	 	    	    39   

Fraunhofer · ISC     	 	  8	  	 	  	 	 	  12          	      	 	   	  	  32     	  	 

Fraunhofer · ISE  	 	 	 	 	     	 	 	 	 	        	          	 	 	 	  	 	  	   	   	 	 

Fraunhofer · IZM 52 	 	 	 	   	   	 	 	  	  	  	 	  	  	  	   	 	 	  	 	  	 	 	   	 	 	 	  	  	 

Fraunhofer · POLO            	 	 	 	  12             	 	  28 	  	 	 	 	   	      	 

Hochschule der Medien IAF, IAD         	 	             	   	 	                     	 

Holst Centre 53  	 	  	  	 	 	 	 	 	 	 	  22	      	 	  	   	 	 	 	 29	 	 	 	 	 	 	   	 	 	  42 	 	 

HSG-IMIT 54 	 	 	 	 	  	  	  	 	 	 	  12       	     	 	 	  	 	 	  	 	   	  	   40	 	 	 

JOANNEUM RESEARCH, Institute of Nanostructured Materials and Photonics 54 	 	 	 	 	  	 	 	  	 	 	 	  21	 	 	 	 	  	 	     	 	 	  	 	 	 	  	 	  33	  	   	 	 	 

Johannes Kepler Universität Linz, LIOS 55  	 	 	   9     	 	    	 	 	 	   	 	 	        	 	  	   	    	   41	  	 

pmTUC – Institute for Print- and Media Technology of Chemnitz University  	 	 	 	 	  10 	 	   	 	   	 	 	 	 	 	 	 	 	 	   	 	 	  	 	 	 	 	 	 	  	 	 	 	     

Darmstadt University of Technology, IDD 55        	 	 	    	  	 	 	      	 	       	 	 	   	 	          

VDI/VDE/IT                                              	 	  
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A
Acreo AB 
Printed Electronics
Bredgatan 34 
SE-602 21 Norrköping 
Sweden

Phone: +46 (0) 11 36 36 00 
Fax: +46 (0) 11 36 36 01 
E-Mail: Michael.Logdlund@acreo.se 
Internet: www.acreo.se

ASEM GmbH  
(Mühlbauer Group)
Manfred-von-Ardenne-Ring 13 
01099 Dresden 
Germany

Phone: +49 (0) 3 51 · 8 84 99-0 
Fax: +49 (0) 3 51 · 8 84 99-3 80 
E-Mail: ralf.god@muehlbauer.de 
Internet:  www.muehlbauer.de

B
Balluff GmbH
Schurwaldstrasse 9 
73765 Neuhausen a.d.F. 
Germany

Phone: +49 (0) 71 58 · 1 73-0 
Fax: +49 (0) 71 58 · 50 10 
E-Mail: balluff@balluff.de 
Internet:  www.balluff.de

BASF Future Business GmbH
4. Gartenweg, Z25 
67063 Ludwigshafen 
Germany

Phone: +49 (0) 6 21 · 60 768 11 
Fax: +49 (0) 6 21 · 60 768 18 
E-Mail: info@basf-fb.de 
Internet: www.basf-fb.de

Basler AG
An der Strusbek 60–62 
22926 Ahrensburg 
Germany

Phone: +49 (0) 41 02 · 4 63-0 
Fax: +49 (0) 41 02 · 4 63-1 09 
E-Mail: dirk.hackenberg@ 
 baslerweb.com 
Internet:  www.baslerweb.com

Felix Böttcher GmbH & Co. KG
Stolberger Strasse 351–353 
50933 Köln 
Germany

Phone: +49 (0) 2 21 · 49 07-5 09 
Fax: +49 (0) 2 21 · 49 07-5 10 
E-Mail: bartscher@boettcher.de 
Internet:  www.boettcher.de

Brooks Automation GmbH
Gartenstrasse 19 
95490 Mistelgau 
Germany

Phone: +49 (0) 92 79 · 9 91-5 50 
Fax: +49 (0) 92 79 · 9 91-5 01 
E-Mail: robert.aigner@brooks.com 
Internet:  www.ready4rfid.com

Robert Bürkle GmbH
Stuttgarter Strasse 123 
72250 Freudenstadt 
Germany

Phone: +49 (0) 74 41 · 58-4 40 
Fax: +49 (0) 74 41 · 58-2 50 
E-Mail: n.damm@ 
 buerkle-gmbh.de 
Internet:  www.buerkle-gmbh.de

Bundesdruckerei GmbH
Oranienstrasse 91 
10958 Berlin 
Germany

Phone: +49 (0) 30 · 25 98-0 
Fax: +49 (0) 30 · 25 98-28 08 
E-Mail: presse@bdr.de 
Internet: www.bundesdruckerei.de

C
CEA
17 rue des Martyrs 
Grenoble

Phone: +33 4 38 78 37 06 
Fax: +33 4 38 78 50 13 
E-Mail: bertrand.fillon@cea.fr 
Internet:  www.cea.fr

Centrotherm Thermal 
Solutions GmbH+Co.KG
Johannes-Schmid-Strasse 8 
89143 Blaubeuren 
Germany

Phone: +49 (0) 73 44 · 9 18-91 11 
Fax: +49 (0) 73 44 · 9 18-93 89 
E-Mail: info@centrotherm.de 
Internet:  www.centrotherm.de

Coherent GmbH
Hans-Böckler-Strasse 12 
37079 Goettingen 
Germany

Phone: +49 (0) 5 51 · 69 38-1 56 
Fax: +49 (0) 5 51 · 69 38-3 14 
E-Mail: gerd.spiecker@coherent.com 
Internet:  www.coherent.com

CORNING SAS
7b avenue de Valvins 
77210 Avon 
France

Phone: +33 1 64 69 74 00 
Fax: +33 1 64 69 74 01 
E-Mail: LabilloyD@Corning.com 
Internet:  www.corning.com

D
Darmstadt University  
of Technology
Competence Center Printed Electronics

Magdalenenstrasse 2 
64289 Darmstadt 
Germany

Phone: +49 (0) 61 51 · 16-21 32 
Fax: +49 (0) 61 51 · 16-36 32 
E-Mail: office@idd.tu-darmstadt.de 
Internet:  www.idd.tu-darmstadt.de

Degussa AG
Paul-Baumann-Strasse 1 
45764 Marl 
Germany

Phone: +49 (0) 23 65 · 49 51 89 
Fax: +49 (0) 23 65 · 49 80 51 89 
E-Mail: frank-martin.petrat@ 
 degussa.com 
Internet:  www.degussa.com

Deutsches Zentrum für Luft- 
und Raumfahrt e.V. (DLR)
PT-Kt, Dr. Christoph Peschke 
Linder Höhe 
51147 Köln 
Germany

Phone: +49 (0) 22 03 · 6 01-33 30 
Fax: +49 (0) 22 03 · 6 01-28 66 
E-Mail: christoph.peschke@dlr.de 
Internet:  www.dlr.de/pt_it/kt

Dutch Polymer Institute
John F. Kennedylaan 2 
5612 AB Eindhoven 
The Netherlands

Phone: +31 · 40-2 47 56 29 
Fax: +31 · 40-2 47 42 62 
E-Mail: info@polymers.nl 
Internet:  www.polymers.nl
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E
Ecole des Mines de Saint-
Etienne 
Centre Microélectronique de Provence
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The Organic Electronics Conference and Exhibition (OEC) is the 
premier international gathering for the discussion, demonstration 
and evaluation of organic semiconductor technologies and 
organic electronics. OEC-07 will be the fifth conference in the 
series, and will take place from 24-26 September 2007.

Conference
Join over 400 engineers, researchers, product developers, managers, 
manufacturers, and investors to hear world-class speakers discuss: 

Exhibition
Running over two days, the Exhibition will showcase new technologies and products from 
leading-edge companies. 

Workshops
Workshops aimed at industry professionals, covering applications and processes, will be provided 
on the first day, together with workshops to help those new to the industry get up to speed.

Location
The venue for OEC-07 is the Frankfurt Sheraton Hotel, which is located at Frankfurt International 
Airport. Frankfurt has excellent air, rail and road connections to Europe and the rest of the world. 

Find out more
For more information about OEC-07, as well as details of this year’s conference (OEC-06), 
visit www.oec-europe.com

Organisers
OEC-07 is organised by cintelliq, experts on the organic semiconductor industry and publishers of 
the OSA Direct newsletter, and by the OE-A, the key industry association for organic electronics.
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