PolyReServ services brochure -

The PolyNet Service Platform establishes an integrated
service offering providing cost effective and easy
access to qualified Organic and large area electron  ics
services through one single customer interface

Consist of 17 European universities and research
Institutes with

> 20 installed roll-to-roll printing and coating eq uipments
> 70 installed rapid prototyping equipment
> 100 installed testing and characterization equipm  ent

PolyNe
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Offering for product companies:

 Innovations workshops (brainstorming, roadmapping)

* Product demonstrations (new production methods, nov el
products)

» Training and education

Offering for technology companies:

* Innovations workshops (brainstorming, roadmapping an d
business development)
Technical consultancy
Testing (materials, devices)
Prototyping

Training and educations

Offering for research community:
* Demonstrator manufacturing

» Prototyping

» Training and educations

PolyNe
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Service capabillities:

» Design, modeling and simulation of devices, components,
circuits and systems

» Rapid prototyping (laboratory scale) and patterning

» Fabrication of masters, masks and tools

» Roll-to-roll printing & Pilot production lines

» Testing and characterization of materials, components circuits
and devices

Master manufacturing

. R2R production
Prototyping

PolyNe
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General Service Chain: Customer
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Additional information about partner research
facilities:

 VTT Technical Research Centre of Finland
e Joanneum Research

« ACREO AB

e Fraunhofer IZM

« Chemnitz University of Technology

PolyNe
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Additional information about partner research
facilities:

« CEA

o Cardiff University

* Aristotele University of Thessaloniki

PolyNe
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Research examples:

 R2R Nanoimprinting
 Laser ablation

 Thin film batteries

« Component integration

* Modelling

* Ordered layers

PolyNe
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Additional information:

Mr. Antti Kemppainen,

PolyNet
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VTT PRINTED INTELLIGENCE

Roll-to-roll pilot facilities
for

printed intelligence

PICO Pilot printing line

X 2 printing units

x  forward gravure

R2R hot embossing unit
Corona substrate treatment unit
Lamination unit

Drying units (air, UV, IR)
Manual registration system with control cameras
Max. web width 250mm

Max. web velocity 120m/min
Installed in clean room (ISO7)

X X X X X X 5 X

ROKO Pilot printing line
X 4 interchangeable printing unit slots
x forward gravure
X reverse gravure
x rotary silk screen
X Rexography
Corona and plasma substrate treatment units
Lamination unit
Drying units (air, UV, IR)
Manual registration system with control cameras
Lift off, Paste etching, solvent lamination and triasonic washing
processes
Max. web width 300mm
X Max. web velocity 10m/min

X X X X X

x

NICO inert atmosphere printing line
X 2 interchangeable printing unit slots
x forward gravure
X rotary silk screen
Lamination unit
Drying units (IR)
Oxygen level on line between 0,1 - 1%
Max. web width 300mm
Max. web velocity 20m/min

X X X X X

R2R-PILOT printing line
X  to be installed during 2011

www.vttprintedintelligence.p



R2R post treatment unit

x  Die cutting unit

Slitter unit

Experiment line for camera development
Max. web width 300mm

Max. web velocity 50m/min

X X X X

EVA R2R-evaporator

X Metal thin PIm evaporation
x  Silver
X Aluminium
x  Calcium

x  Nitrogen atmosphere

X Max. web width 320mm

X Max. web velocity 2m/min

PILOT coating line

X 1 coating unit slot

X [exo-type coating

X  soft bar coating

X curtain coating

X spray coating
Roll coating (2-roll and 3-roll)
Spray coating
Corona and plasma substrate treatment unit
PLC-guidance
Drying units (air, UV, IR)
Max. web width 550mm
Max. web velocity 90m/min

X X X X X X X

R2R laser processing
X Laser sources
x Nd:YAG
x CO,
x diode
X bber
X pulsed nano-, pico- and femtosecond lasers

x  Laser ablation of insulators and metallic coatingfor example:

ITO, Ag, Au and Al.

Marking, perforation and cutting
Sintering of printed nanoparticles
Max. web width 400mm

Max. web velocity 30m/min

X X X X

VTT TECHNICAL RESEARCH CENTRE OF FINLAND

Business from technology

Technology and market foresight « Strategic research « Product and service development « IPR and licensing

* Assessments, testing, inspection, certi cation « Technology and innovation management * Technology partnership










Acreo AB —

our competence your progress

L

Low cost displays Patterning of foil laminates
- All-printed displays - Metallic (Al) foil laminates
- 0.005 €/cm? - R2R patterning
- Low drive voltage - Flexible circuits
- Low power consumption - Antennas, heaters, electrodes
- High viewing angle - Recyclable waste products
- Up to ten times faster than etching
Via
Via
Prototype & Small Series Research and
Production developments
- Exploitation and commerzialization - Printed and large area electronics
within printed & large area - Organic electronics

- Bioelectronics

- Printed components
- Paper displays
- Electrochemical transistors and logics
- Diodes
- Batteries
- Sensors
- Metal foil conducting lines

electronics
-Service for SMEs & startups

Part of Swedish ICT




Acreo AB —

our competence your progress

Facilities

PEA (Printed Electronics Arena) is a growth house for commercialization and exploitation
of the extensive research and development activities which are conducted at Acreo AB
and Link6ping University in the field of Printed Electronics.

L

Roll-to-roll label printer Flat bed screen printer &
for screen & flexo Conveyor feed dryer
- 5 printing stations (flexo/screen) - Rigid/flexible substrates
- Dryers (hot air/UV curing) - Vacuum substrate table
- Web width: 180-330 mm - Substrate size <DIN A6 -DIN A3
- Web velocity: speed 3-150 m/minute - Pneumatic driven filler and squeegee
- Die cutting - Registration accuracy ~50 um
- Lamination - Minimum feature size: 100 um
- Min feature size: 50/100 um (flexo/screen) - Min ink 150 ml/printing unit (screen)
- Flexible substrates - Hot air/UV/IR drying units

Dry Phase Patterning Inkjet

- Metallic (Al) foil laminates - Bio inks: DNA, lipids, proteins

- Patterning through dry process - Ag ink, PEDOT:PSS ink

- Up to 150 m/min - 1-10 pL drops

- Web width: 300 mm - Min ink amount to be printed: 0.5 ml
- Environmentally friendly - Substrate thickness 40 um-25 mm

- Substrate heating up to 60 C

Part of Swedish ICT




Fraunhofer | <t

Zuverlassigkeit und
Mikrointegration

Institutste il M tinchen






RESEARCH & DEVELOPMENT

World leader in mass-printed polymer electronics

4 )
2003 2005 2007
&IRST MASS PRINTED &RRBIMASOSR PRINTED IQIIMREARMAED PRINTEL
\_ circuit on paper )
Competencies
Design and
Press design Process design characterisation Applications
m Modi cation of existing m IDAPTATION m Device designand ™ Smart objects
presses enhancement and modelling m Track and trace
m Design of laboratory development of m Circuit design and m Sensors
presses printing methods simulation m Photovoltaics
m Design of machine  w Process parameters ®m Online and of ine m Marketing and
MODULES E Ga Material modi cation measurement and merchandising
FOR PRE TREABMiE&NEopment characterisation

INLINE MEASUREMENT

~Important projects —

Growth Core printronics
Polyapply
Propolytec

PEP

Institute for Print and Media Technology at Chemnitz University of Technology [pmTU
OROF $R !RVED # (aBLER s PHONE s EMAIL PMHUEBLER MB T



FACILITIES

Unique research facilities for the production of
mass-printed electronics

MAN Roland DICOweb press Laboratory press Laborman |

m Offset, gravure and exo printing possible m Offset and exo printing possible

m Short, long and spray inking unit m Short, long and spray inking unit

m Drying unit, cross cutter/rewinder m Corona unit, drying unit

m Web width: 520 mm m Web width: 140 mm

m Speed: 5 m/s m Speed: 5 m/s

Laboratory press Babyman Laboratory press Laborman II

m Offset, gravure and exo printing possible m Gravure printing possible

m Short and spray inking unit m Corona and plasma unit, drying unit

m Corona and plasma unit, web inspection unit m Web inspection unit

m Web width: 35 mm m Web width: 140 mm

m Speed: 2 m/s m Speed: 5 m/s

~Laboratory equipment ~

Test printing presses Offset, exo and screen printing
Sample preparation Spin coater, dry boxes, glove boxes, etc.
Elecrical characterisation Probe station, source-measure units, LCR metef etc.
Surface analysis Pro lometer, contact angle measuring device, etg.
Optical characterisation Optical microscope, laser scanning microscope,|etc.
Paper and ink laboratory Rheometer, etc. )

Institute for Print and Media Technology at Chemnitz University of Technology [pmTU
OROF $R I!RVED # (aBLER s PHONE s EMAIL PMHUEBLER MB T






CHEMNITZ UNIVERSITY
OF TECHNOLOGY

Digital Printing Group - Facilities

iTi XY MDS 2.0

Fujifilm Spectra printheads

Dimatix Apollo Il PSK

<1 yum positioning accuracy
KHDWDEOH SULQWKHD®E "~
KHDWDEOH ;< WDEOH "’ f&

|
|
|
|
|
B UV curing

Fujifilm Dimatix DMP-2831
B |laboratory inkjet system
®m 1 pL /10 pL drop volume
® heatable printhead and XY-System
B perfect for testing printability

Microdrop Single Nozzle System
B 1 um positioning accuracy
® 30 - 380pL drop volume
B up to 4 heatable printheads

XAAR XJ-126/50
high perfomance inkjet system
50 pL drop volume
126 nozzles per printhead
high speed printing
up to 4 printheads

Webpress GravurMAN
conventional printing unit: direct/offset gravure
web width: 140 mm
web speed: up to 2.3 m/s
hot air dryer

upcoming features:

second printing unit (rotary screen)
inkjet array

laser ablation/annealing

Alraun Screen Printer
B substrate size: max. 300 x 250 mm?2
B screen size: max. 530 x 430 x 40 mm3
B printing speed: 150 - 550 mm/s
m size of squeegee: 60 - 240 mm

Institute for Print and Media Technology at Chemnitz University of Technology [pmTUC]
Prof. Dr 5SHLQKDUG 5 %HxXHPDQQ f S maikl digitech@mb.tu-chemnitz.d H hittp://www.tu-chemnitz.de/pm
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