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Outline

* Flagship goals and contents
* Consortium expansion stages
 NEXT: FLAGERA & Associate members



Leitmotiv FG: Driving GRAPHENE from
research labs to the markets
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Flagship goals

Scientific objectives

* Material technologies for ICT and beyond
— Identify and explore new layered materials (LMs) and assess their scientific and technological potential.
— Develop reliable, reproducible, sustainable and safe large scale production technologies for LMs.
— Broaden the applications of graphene and other LMs beyond. ICT
 Component technologies
— ldentify new device concepts enabled by graphene and LMs.
— Develop component technologies that utilize the potential of these new materials platferms.
*  Systems integration
— Integrate graphene-based components to systems that provide new functionalities:.
— Integrate graphene and other LMs with existing technology platforms.

Operative targets : e

* - Bring together a large core consortium of European academic and-industrial partners,-

» Create a highly effective technology transfer highway.

» Align the Flagship with European and national priorities (ERA-NET). ~

* Engage the European societies with the Flagship: ——— i

-

Societal goals , . ; —

e Contribute to sustainable development based on abundant, safe and recyclable natural resources.
* Boost economic growth in Europe by creating new jobs and investment opportunities.



Scientific and technological roadmap
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* Transistors

* Spin valves

* RF tags

Production
techniques
» Large scale synthesis
« On demand growth
* Nanoribbons
* Growth on flexible substrates
* Inks
» Interfaces
« Doping
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» Toxicology

* Flexible displays

» Ultra-light batteries
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« Composite materials
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Scientific and technological roadmap
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Flagship (CP-CSA) consortium

* INITIAL CONSORTIUM

— 75 partners (128 groups) from 17 countries, selected by WP leaders'based-on their
contributions to flagship goals

— Universities, research centers, companies (e.g., Nokia, Airbus, Philips, Repsol, ST
Microelectronics, Alcatel Lucent, AMO GmbH, Graphenea, Aixtron, Oxford
Instruments)

. COMPETITIVE CALL:

— 66 new partners



Different maturity levels
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Another WPs to be created after
incorporation of competitive call
partners _

* Probably: SRS |

 Medical Applications
* Membrane applications
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FLAGERA TOPICS

- Computational modeling of devices and systems

Development of Graphene based devices - requires detailed
understanding of transpor and kinetics. Computationally crossing scales
from micro to mesoscopic

=== Meet the challenges of huge ab initio calculations

=== Meet the challenges of inconmensurate lattice in 2d Multistacks



- Advanced nanofabrication and spintronics

Single electron transistors or FET require reproducible-fabrication.methods
for nanoribbons B ==

== [Veet challenge of nanofabrication in the 10 nm range

Graphene in spintronics required nonstandard FM contacts that cause problemsin ':
manufacturing spintronics devices

== All graphene spintronics

13



Active THz components

Social demand for RT ultra-fast THz detectors, modulators, spectroscopy
systems and sensors

==)  Meeting the challenge of enhancing absoption to profitG
broadband

- Demonstration of high speed emitters and detectors ( THz) and
their coupling to low loss waveguides in networks '

==  Assess the capability to detect blomolecules usmg G as
transducer *

14



-Multifunctional Composites

Increasing demand for higher transmission capacities in power lines . Conductive
materials with improved electrical resistance, rheological and fatigue properties,
resistance to corrosion ~ ‘

==) Graphene/metal compositesas conducting cable
== Graphene polymer composites as inner cable shielding

15



- Funtional coatings

GRMs can be ideal coatings to modify/improve the properties of an interface.
Graphene’s excellent mechanical, thermal, gas barrier and electrical properties have

_potential for high performance coatings with elevate stability, to prevent electrical-or-
heath damage in harsh environments. geseee e

== Meet requirements of high added value applicafiehsf(‘ Aeronautics
Automotive, aerospace....) _
== Add new funtionalities : A ==

16



- Nanofluidics applications

Graphene membranes can improve fluidic transport up to several order of
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Biological and chemical sensors

Graphene extremelly sensitive to interaction with molecules.
Perfect tansducer to the limit of single molecule. Therasnostics applications
based on electrical, optoelectrical or chemical principles "

== Charge transfer very sentitive to magnetic moment of molecules -
which adds an extra degree of freedom

== Low noise and easy integration in flexible substrates makes
Grapheneideal candidate for neuron prothesis and interface with'live matter.

18



- Immunogenomics and proteomics

Funtion or misfuntion of a living organism depends largely on the
expression of key proteins in DNA and RNA

== In depth knowledge of the effect of GRM-on gene-
regulation and mutagenesis is still missing

== Graphene based Microarray technology on the entire
genome expression can be applied to all isolated RNA

19



- New layered materials and heterostructures

Functional electronics and optoelectronics applications, based on materials with a
spectral gap in the band structure, would require either modification of graphene orits
combination with other semiconductors in hybrid devices. -

== Multistacking has proven feasible with flakes-G/BN, 'G/MoSZ

20



-Energy

Graphene in photovoltaic modules, fuel cells, batteries and super-capacitors, and
devices for hydrogen generation technology offers opportunities to tackle
challenges driven by the increasing global energy demand—

== Expected improvements strongly dependent on-quality and S
formulation of materials used

21



- Prototypes

Of any type, demonstrating the potential graphene based solutions to
present day industrial and technological challenges in the fields of :
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Associated members

* Groups funded by sources other than the CP-CSA
may become Associated Members(AMs)

* AMs are not partners in the CP-CSA but will-have
access to those functions of the CP-CSA that do
not require confidentiality (winter schools, :
publication databases, information-material)-

* AMs are selected by the Executive Board{does -

the proposed AM contribute s:gn/f/cantly to: the ‘ “ f

flagship-goals?)
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Nomination procedures

When AM are . It is expected that FLAG-ERA may
nominate all projects to be funded in the Joint Call for Associated Membership
status.

When AM are , Case for. membershlp consustlng of 1 »
A4 page. The nominated AM will have to provude an additional-2 Ad-pages '
describing: list of all personnel who will be involved in the activities;-how:the. = "
research conducted in such organization aligns and complements.the actlvmes of

the Flagship;

When AM are ~an-EU official will be
requested to attend the EBM and present a case-for-membership consisting of 3~ :

A4 pages: 1 A4 page description of the organization-nominated-as AM, with'a-cléar
indication of the Pl responsible for such erganization; who wjtl-become the-main
point of contact with-the Flagship, and-the list of all-personnelwho will-be involved

in the activities; 1 A4 page detailing how the nominated organization-will faC|I|tate —
alignment and information flow with the-Flagship, and relatedsnational -and-
international activities, as-well as-how the:researeh conducted-in such orgamzatlon~ .
aligns and complements.the activities of the-Flagship;-+-A4-page descrrbmg how—"— =
and why the EC nominated such organization for Associate Membership.
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