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Timeline

Ramp-up
phase
(2013-2016)

Launch: October
2013

Horizon 2020 (2014-2020)

Framework Partnership Agreement

Project 1 Project 2 | Project 3
' Pilot Line
June 2019:

Interim review I

Early 2020: pilot line
evaluation

April 2018 April 2020 April 2023

j

Now: Grant preparation



Recent Results

A few highlights:

25 November 2019

The demonstration of Silicon-graphene coin cell batteries with high recyclability

Perovskite solar cells with graphene have been measured to have a power conversion
efficiency of over 20%

An ultrafast photonic switch with a switching speed of one hundred picoseconds

Fundamental science: growing Graphene using chemical vapour deposition with high mobility
at room temperature.

Environment / product end of life: discovery that white rot fungi are able to degrade few-layer
graphene and graphene oxide

180
Research
agreements

12 spin-off
companies

68
products




Progress in Core2
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Validation service and standardisation

Samples & Materials
database
o 2D

P32#2 s Graphene ‘

Sre s“‘#, Graphane

The SMDB is a common,
secure location for
- samples requests,

- test protocols/standards,

- test results

It allows requesting (a)
material/sample with a
desired properties

Standardization

Validation service

The Graphene Flagship’s Validation Service

% National Physical Laboratory (UK),
Universidad de Zaragoza (Spain), and
Laboratoire National de Métrologie et
d'Essais (France)

% The aim of the service is to provide
confidence in graphene and related
materials to enable a quicker transition
of graphene products to market.

OF ALL INTERNATIONAL GRMS-RELATED VALIDATION REQUESTS ‘ l
STANDARDISATION PROJECTS ARE LED BY EUROPE

SERVING

OF THESE HAVE BEEN INITIATED BY
GRAPHENE FLAGSHIP MEMBERS

WORK PACKAGES

Unique for a project to cover and set up
the whole first steps of the value chain
and is able to maintain and exploit its
created knowledge.

«» Published so far

- ISO/TS 80004-13:2017(en):
Nanotechnologies — Vocabulary
— Part 13: Graphene and
related two-dimensional (2D)
materials)

- ISO/TR 19733:2019(en)
Nanotechnologies — Matrix of
properties and measurement
techniques for graphene and
related two-dimensional (2D)
materials

% IEC/TC 113
9/35 ongoing projects lead
by the GFSC



Market places and trade fairs

Marketplace m Public lecture, San Carlo Church Marketplace

Tetrapack 2020:

Oct 2019 Ericsson,

Modena, Italy m Graphene Marketplace TetraPak Stockholm,
Sweden

Tt'pfk ;i fla ‘Meeting graphene’ for Business =
' Network CRIT K
Mobile World Congress JEC World
3-5 March 2020

24-27 February 2020

Barcelona Paris




Recent and upcoming news

nature > nature nanotechnology > focus a natureresearch joutnal

FOCUS | 03 OCTOBER 2019

Graphene 15

Since the first report of the isolation of atomically thin carbon
films in 2004, the field of graphene and other 2D materials has
expanded dramatically. Fast-forward 15 years, graphene that was
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once established as the world's thinnest, strongest and most

conductive... show more
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The graphene times. Nat. Nanotechnol. 14, 903 (2019) doi:10.1038/s41565-019-0561-4
Path towards graphene commercialization from lab to market. Nat. Nanotechnol. 14, 927-938 (2019)
doi:10.1038/s41565-019-0555-2

Coming soon: whitebook explaining how to synthetize/elaborate up
to 5000 2D materials.

Encompassing more than 1,500 references and the knowledge of
70 co-authors from Graphene Flagship partners and associate
members, the book aims to provide a single source of knowledge
on graphene and other layered materials.




Market

High TRL
30%

Applied
Research
459

Research
149%

Admin & services
11%

Core3

starting April 2020

Core 3: 150M€ from 1 Apr 2020 — 31 Mar 2023 (3 years)

Water filters
Car dashboard
Circuit breaker
Optical transmitter/receiver
Tandem solar cells
Aircraft cabin filter system
Infrared imager
Automotive vision system
Batteries for Automotive
Aircraft ice protection system
Regulatory, risk assessment, toxicology, environment

Health & Environment / Biomedical Technologies / Sensors

Electronic Devices / Photonics and Optoelectronics / Flexible Electronics /
Wafer-scale Integration

Energy Generation / Energy Storage / Environmental Foams & Coatings /
Composites / Production

Enabling Science / Spintronics / Enabling Materials

Innovation / Dissemination / Management / Industrialisation



Core3 budget

GrEEnBat Budget Distribution
AUTOVISION GICE Enabling Science
GBIRCAM Spintronics
Spearhead

AEROGIAFT “- Enabling Materials

GRAPES Health and
METROGRAPH Environment
CircuitBreakers .l Biomedical  Scientific activities
G+BOARD . Technologies
- Sensors

GRAPHIL
Electronic Devices

Photonics and
Optoelectronics

\

] ... Innovation . .
Horizontal activities Flexible Electronics
Production £
NErEY \_wafer-Scale
Foams and Storage Generation Integration

e 16 partners leaving after core2
e 17 new partners as a result for spearhead projects
* 14 new partners as a result of calls for expression of interest 9



