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Introduction

Alndustry has to face faster and faster product
development due to societal and economic
demands

Example for packaging:
Aln Europe, 320 billion packaging units per year

ATraditionaI functions:
:&ro protect products physically from outside or the opposite
:&ro assemble products for better handling
:&ro show information for logistics and product promotion
AI' o facilitate product storage
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New developments in packaging

Wﬂ?ﬂ Paper &

Board

/ﬁHigher quality control and traceability for goods
VShocks, temperature, gasé Metal

AAuthentification: anti-counterfeiting protection
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/ﬁReactive packaging
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Printed electronics on paper & board -
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€ I's one techni
to bring new functionalities
at low cost with recyclability
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Three main markets for printed electronics @

1. To replace traditional silicon electronics (at lower cost)

2. Toreplace some parts of traditional silicon electronics to
acquire new functions

Gain in flexibility, thickness, cost, transparency
3.To forge new markets, new se

Cost




Potential market
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Main flexible electronic segments, oe-Asource
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New markets for printed electronics?

Aglobally complementary to traditional silicon electronics
Apotentially more important than silicon (300 billion $ in 2030)
Anew for high added-value products (new functionalities)

Anew for paper and board industries:
A)aper substrates, inks, equipment providersé

ASMES have also a large role to play:
ﬁ@Converting/ printinge, | nt egt

Alnvestment should be well below that for silicon:
A)rinting/convertingltesting
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Technical challenges

-

A design of electric circuits

ASensors, battery, display, memory
\/ Resistances, transistors with required properties

A chemistry development
Apolymers and inks

A paper & board optimization
Abarrier & smoothness properties

A printing & converting
Aink jet, flexo, screen, gravure?
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Technical challenges

-

Ink-jet Printing Flexographic Printing Process

Tlastic pricting plste with -m.mum\n s

ink Orifice
nked image elements
— Substrate
Piezo
Transducer
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i Displays (real time & max memory) | E Gas sensor | i E-circuits i
i Primer Electrolyte Electro Electrodes | I Carbon Electrodes boonter )
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| Roll to roll (singlside) printing process of functional and peripheral components |

polymer
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Paper coating and surface treatment processes (roll to rofpmitentional
adhesive coating (normaly performed at the end on the firgivadakeels)
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Need for different expertise @
Existing networks

A O'rfeanic Electronic Association. OE-A
rings together 186 Members (companies and research institutes)

ocuses on NnNOr gani cfropmatenalséod el e c
applications
\/ plastic components, displays, lighting, sensors, photovoltaics

/EPromotion of cellulose rather than plastic substrates

A GDR- CNRS. Scientific committee for organic electronic
research. (Universities, CTP)

A Picti€ Platform (CEA, PEP, CTP)

ATEKU @ || Platform (CTP, Grenoble INP, Grenoble INP-Pagora)
VCommuni cati ve papers & future prir
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Summary

AAn emerging industry
AI\/Iain focus Is now on plastic substrates

APotential market for cellulose material
A\dvantages of paper:

\VRenewable, large surface, 3D, low costs
\V Dimensional stability
VVLong experience in roll to roll printing, market shares,

A)rawbacks In Some cases:
\/ barrier properties, surface roughness, transparency,

—> Still more R&D to be carried out!
—> need for different expertise ( el ectroni cs,

mat
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Challenges . _

A To promote papers and boards as substrates and/or as part
of the functionalities of a smart object:

/BSensor, Analysis, Memory, Communication, Energy
A To make credible market orientations thanks to different

demonstrators linked to societal demands
/ﬁPackaging, anti-counterfeiting, advertising display, labelling, healthé

A To transfer the knowledge, materials, tools, technologies, to
iIndustry (SMEs) in order to develop new products
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Paper electronic printing applications?

-
AAnti-wifi wallpaper
Aepecial print design
adapted to

frequencies
(2.45 and 5.5 GHz)
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