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OBJECTIVES

A Support industrial perspectives of EU Electronics Ecosystems
A Position Electronics as fundamental for digitalisation
A Foster collaboration and cross-fertilisation in Electronics

HOW

A Federating a coherent European Electronics Community
A Developing a joint vision and implementing a respective meta-roadmap
A Increasing outreach and visibility of European electronics

30 Months
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SE TANGIBLE IMPACT

Horizon Europe
Cluster 4

Draft Work
Programme
2021- 2022

FROM PROJECT RESULTS
TO WORK PROGRAMME DRAFT

At the convergence of Unconventional Nanoelectronics (NE), Flexible, Organic & Printed
Electronics (FOPE) and Electronic Smart Systems (ESS), the term ‘Functional Electronics’
encompasses this ever-increasing capability to integrate key digital technologies with
cognitive functions, shifting from purely physical integration to functional integration. Smarter
(hybrid) electronic components and systems will become viable notably at high structural
density on and in novel substrates (including, but not limited to, flexible, organic, printed) and
structural systems (e.g. textiles, plastics, laminates, glass, steel).

ECS SRIA 202

Functional Electronics will generate additional value
from their use that is presently not realisable by using
any of the electronics forms independently, enabling
new and efficient eco-design approaches at product,
process and business model levels. They will have
capability to capture & manage multi-physics data and
contextual information in real time, with high sensitivity,
selectivity and reliability as well as being networked,
autonomous and complemented by bespoke software
(incl. Al) solutions. Functional Electronics allow for their
seamless integration in everyday objects and thereby

enable the full realisation of their sustainability benefits EPOSS New Taskforce

in a broad spectrum of new applications. European Technology Platfor

on Smart Systems Integration O n G re e n EC S

Functional
Electronics
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OUTPUT:
SE DELIVERABLES

Catalogue of
39 Opportunities

Joint Vision based on
Functional Electronics

Vision Papers
Meta-Roadmap
Digital Showcase

o To o Do D»

ceeee |

INPUT:
STAKEHOLDER
FEEDBACK AND EOI

Opportunities
Joint Vision
Functional Electronics

Vision Papers and
Meta-Roadmap modules

Implementation of
Meta-Roadmap
recommendations

A Participation in calls

o o Io Do Ix



Catalogue of 39 Opportunities,
Joint Vision and Functional Electronics

4
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Vakdation and ranking
of 39 opportunities 4 Community events
Identification of additional 2 Worksheps at EFECS and OE-A
opportunties 1 Online Survey

VISION

PAPERS JOINT VISION 150+ 3
Of European Electronics Ecosystems STAKEHOLDERS VALIDATION
OF INNOVATION INVOLVED PATHS

Addressing the European
Areas of Intervention

TOP DOWN

TOP10 OPPORTUNITIES 39
OPPORTUNITIES
WOULD YOU LIKE

TO LEARN MORE? L) Fact Sheets including

SCAN ME Titte

Technologies

ASSESSMENT VISION ANALYSIS
APPROACH PAPERS APPROACH

Applicatons
Challenges
Dpportunibes

—> DISCOVER MORE ON

www.Se-projecteu

Interfaces
6 13 1
FUNCTIONALITIES APPLICATION SECTORS SECTORIAL
STATES OF PLAY

L) Actuating l—) (Aero)Space = Foed & Agriculture I—) Landscape Analysis
Communicating Building/Censtruction loT/Smart Connected Objects Extraction of opgortunites at the interfaces

Computing/Processing Consumer Electronics MedicalPharmaceutcallLife Science of at least 2 electronics areas
Energy Harveshing/Storage Digtal Manufacturing Natural Resources

Sensing Energy Packaging/Logistics

Signalling Envvrenment Safety/Securnty

Transport/Mobility/ Automotive
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BUILDING / CONSTRUCTION

IOTISMART CONNECTED OBJECTS

High power and real-timea computing faciliies to suppert planning, construction, use and
maintenance of buildings

Efficient and secure protocols for high-data transmission rate of loT devices

Ubiguitous and relisble energy supply and harvesting technologies to achieve efficient
construction, use and maintenance of buildings

Sustainable energy harvesting and ensrgy storage solutions for low-power and
gutonomous loT devices

Low power and energy sutonomous sensing systems and loT networks to monitor
buildings with respect to their current status (structural health, user behaviour,
occupancy, abrasion ete.)

Multi-=ensing capability to monifor comple: environment via extended networks of
connected devices

MEDICAL { PHARMACEUTICAL ! LIFE SCIENCE

Efficient, safe and integrated actuating to improve healthcare outcome and assist
professionals with advanced sutomation and HMI

To obtain a
consolidated

list of 39
opportunities

New opportunities based on stakeholder feedback

High performance and high reliability sensing tools &
A1 technologies for embedded applications in harsh
environment such as aeronautics &lor (aera)space
Explainable Al — Transparent, comprehensible and
D3 traceable classification and decision processes in
safety critical applications

High-performance and compact power electronics for
N3 grid connection of distributed resources and storage,
based on wide-band gap components

B4 | Increase of security and comfort of users of buildings by smart signalling solutions — High-performance and secure communication building blocks fo incresse sulonamy
COMSUMER ELECTRONICS "' | and efficiency of electronic devices intended for medicine and Hezlthcare
-1 Actuating as a key functionality for enhancing Human Machine Interfaces [HMI), M3 Advanced hardware/software processing for in-depth analysis of large and complex
= product walue and enhancing users experence ) hearth.-n.elated datasets to i!nnrmre decision-m HH.EI'IH and cuteoms of healthears
co Independent high speed connectivity and low power communication for trusted nomad | | 4 C'}""'_b'”'"ﬂ enargy han“%Sh"El- storage and Efﬁm““? to power complex, autcnomous
consumer solufions Er'-ld |nt§ma£|;gcrt'led rrnre-dll::HI& healtljn:are deu;!:l:.es - e
ca Low cost, relisble and recyclable energy harvesting & storage sclutions for high velume | | M5 Erﬂﬁgﬁ_&heinf -performance sensing capability as key enabler for Digital Healthcare
DnnEl...ln'ler Elect_n'.:lnlci mElrkE1Et - - - — — — ME Advanced Signalling for immearsive visualisation tools to improve interfaces with and
cd ;Socllu_tln:-nsl ﬂ:.ljl rellal':-le and sen5|t:te multi-=ensing and dats fusion/exploitstion algorthms v proficiency of medical professionals
[ SHNZs THNamIc Manadgema PACKAGING | LOGISTICS
C5 | Signaliing displays compstibility for sustsinable manufacturing in Europe rq |Secure dstafinformation wireless fransmission in  packaging/lsbels for goods
DIGITAL MANUFACTURING interconnectivity and e-services
Actusting as key functionzlity for =afe, efficient and optimised production processes in Fa Multi-=ensing, data fusion and management in packaging/labels for goods interactivity
By industry 4.0 and e-sanvices
Mext generation sensor systems for safe, efficient optimised and selfenablzed i . -
D2 manufscturing 51 Secure data transfer technologies for flexible and adaptable 1oT systems to enable
ENERGY " |trusted solufions in data communication, scross wireless standards and applications
= - . . ; . 5o Sensors systems with & "rusted label” for protection of people and goods to be easily
W High yield energy harvesting approaches for replacing or reducing primary energy uses| | = |integrated into products
53 Creating visibility or convey information as informative or preventive action to promote
M2 Flexible energy storage solutions with extended systems [ifefime and multi-uses, :’fI;I;ELWSEPE;j:'rI'a:I;Eaélliml?l;ﬂ;;mTWE
including secondary use
ENVIRONMENT T1 | S=amless inftegration of actuators in car imteriors for human machine interaction
- — - - T2 Technologies to secure data transfer and enable trusted sclutions for people and
£ .GQE. pallgtﬂ nt, particle and waste monitoring solutions for healthy and safe working & information in carfcar communicating for autonemous [ self-driving vehicles
living environments T2 Low-power loss and energy harvesting for emission and CO; reduction in electrical
FOOD & AGRICULTURE . ‘:Ifiviﬂlﬂ — - —
. N . . . . N owel sensors to act on o anging suations Im surmounamng, warying nom raimc,
F1 | Sensing for quality, safety and securfty racing & manitoring slang food value chains T4 |weather, ... to assist in ADAS (sutonomous driving assistance systam). safety and
power consumpticn
TS | Seamlass integration of displays for human machine interaction and signalliing
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Smart soclutions combining menitoring, control and
M4 diagnostics for optimal operation of energy systems
and smart grids

T8 Edge Al for autonomous mobility



https://5e-project.eu/wp-content/uploads/2020/04/Catalogue-of-WG-spots-of-the-3-electronic-areas-Revised-version-of-March-2020-with-39-opportunities.pdf

Fact Sheets for each spot showing activities from 2 or more Areas

A Technologies & Applications
A Challenges & Opportunities

A Example M3

4.9 MEDICAL f PHARMACEUTICAL ! LIFE SCIENCE

Unconventional
MNanoelectronics

*  COMMUNICATING
»  COMPUTING / PROCESSING
*  ENERGY HARVESTING / STORAGE

Flexible and
wearable
electronics

Electronic

A 1 i
Smart Systems

M1 (AcTuaTinG): Efficient, safe and integrated actuating to improve healtthcare outcome and
assist professionals with advanced autornation and HMI
M2 (CommunicATING). High-performance and secure communication building blocks to
increase autonormy and efficiency of electronic devices intendedfor medicine and Healthcare
M3 (ComPuTiNg /| PROCESSING). Advan 1

¥Sis je and complex
outcome of nealtncare
M4 (EMERGY HARVE STING/ STORAGE): Combining energy harvesting, storage and efficiency
to power complex, autonomous and interconnected medical & healthcare devices
M5 (SEnsING). Disruptive & high-performance sensing capability as key enabler for Digital
Healthcare and Well-being
M6 (SiGNALLING). Advanced Signalling forimmersive visualisation tools to improve interfaces
with and proficiency of medical professionals

M3: Advanced hardware/software processing for in-depth analysis of large and
complex health-related dataseis 10 improve decision-makKing and outcome of
healthcare

The large number of health-relevant parameters and the trend towards personalised
medicine makes BigData a key topic in healthcare. The ever increasing amount of data for
effective decision-making in diagnoses, treatments and rehabilitations requires advanced
computing. Even if a strong focus is set on software, the heterogeneity of data and devices,
the need for immediate processing and data safety also require advanced hardware.

Technologies / Value:

+ Chip design & hardware for high-performance computing, Artificial Intelligence on chip;
+ Advanced memory modules for knowledge based tools;
+ Machine-learning, pattern recognition, prediction.

Applications:

s Close-loop systems for partly or fully-automated tasks (robotics, prosthesis,
monitoring);

Sensors and data fusion (imaging, diagnostics);

Preventive & predictive medicine;

Advanced in-silico & pharmacokinetic models (simulation, organ-an-chip);
Advanced HMI.

Challenges:

e Scales and variety in data, devices and standards represent a major challenge,
notably for processing time and “embeddability™;

« Safety, security, reliability: data processing shall be at any point of the process
guaranteed safe, secure and reliable;

« Ethical & acceptance aspects, notably regarding reliability and liability of decisions
made by Al.

Coupling with other functionalities: Computing processing is a fundamental chain-link
between sensing and actuating in order to adapt actuation to the situation (close-loop,
monitoring, robotics), but as central unit, it has connections to all other functionalities.

Opportunities:

1. Digitising healthcare and access to new health-relevant big data (genome or
behaviour for instance) to develop Al-embedded chips to improve decision-
making or automation in healthcare

2. Coupling with well-being and consumer electronics opens up new markets

The Coordination and Support Action 5E has received funding from the European
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Matching of
opportunities with

Global Challenges

Clusters in 'Global Challenges and European Industrial Competitiveness’
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ACTUATING
COMMUNICATING
ComPUTING | PROCESSING | DATA STORAGE
EMERGT HARVESTING | CONVERSION | STORAGE
SENSING
SIGNALLING {OP TGAL IMAGING, LIGH ﬂ'NGj
Clusters
Health E
Culture, creativity .
and inclusive .
society
Civil security for .
society <
Sweet Spots e
and space .
f : r Climate, Energy and |
Mobility .
.
I I l I lovatl OI l Food, bioeconomy, -
natural resources, .
agriculture and .
environment .
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reas of interven

Health throughout the life course
MNon-communicable and rare diseases

Tools, technologies and digital solutions for

health and care, including personalised
medicine

Democracy and Governance
Social and economic transformations

Disaster-resilient societies
Protection and Security

Manufacturing technologies
Advanced materials

Next generation internet

Circular industnes

Space, including Earth Observation
Emerging enabling technologies

Chimate science and solutions

Energy systems and grids
Communities and cities

Industnal competitiveness in transport
Smart mobility

Environmental observation
Agriculture, forestry and rural areas
Circular systems

Food systems

Environmental and social health determinants
Infectious diseases, including poverty-related and
neglected disease

Health care systems

Culture, cultural heritage and creativity

Cybersecurity

Key digital technologies, including quantum
technologies

Artificial Intelligence and robotics
Advanced computing and Big Data
Low-carbon and clean industry

Emerging enabling technologies

Energy supply

Buildings and industrial facilities in energy
transition

Clean, safe and accessible transport and mobility
Energy storage

Biodiversity and natural resources
Seas, oceans and inland waters
Bio-based innovation systems in the EU
Bioeconomy
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Functional Electronics

as transversal enabler and differentiator

To identify sweet

spots for innovation

for Europeods digital transf or mé where Functional

Joint Vision based on
Functional Electronics

NE

Shift from physical to functional Functional
integration (cognitive) Electronics

Use of novel substrates (flexible, organic,

printed) and structural systems (textiles,
plastics, laminates, glass, steel)

Eco-design approaches at product,
process and business model levels

eeeee n The Coordination and Support Action 5E has received funding from the European
Communityds Programme Horizon 2020 under GA Number: 825113

Electronics
provides solutions

Real time capture & management of multi-

physics data and contextual information
(high sensitivity, selectivity and reliability)

Networked, autonomous operations,

complemented by software solutions
(incl. Al)

Seamless integration in everyday

objects in a broad spectrum of new
applications




Vision Papers and respective
Meta-Roadmap modules

o

m The Coordination and Support Action 5E has received funding from the European
Communityds Programme Horizon 2020 under GA Number 825113



Described In
4 Vision Papers
and translated Into

meta-roadmap
modules
Circular @ l
Economy _

Functional Electronics

will provide key solutions to global societal challenges

Autonomous Operation
of Machines
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5E Meta-Roadmap S Romar

From Vision Papers to recommendations (e.g. call texts)

. Topics of recommendations

ssues to be addressed

_Inks to 5E catalogue of opportunities
mportance

. Urgency (timeline)

. Targeted stakeholder groups

. Technical and non-technical barriers

. Proposed funding scheme

©O~NOOUAWNR
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\Vision Paper Topic Issue

Autonomous Al for autonomous operation Edge Al for autonomous mobility Level 1

Autonomous Data Transfer and loT systems Technologies to secure data transfer and enable trusted solutions for
people and information in car2car communicating for autonomous / self-
driving vehicles

45 recommen-
dations drafted

Autonomous Al for autonomous operation Explainable Al i Transparent, comprehensible and traceable 11
classification and decision processes in safety critical applications 2 1 ClaSSIfled

Autonomous Al for autonomous operation Edge Al for autonomous mobility Level 2 as h Ig h |y
Autonomous Transverse Discuss liability issues with the stakeholders (industry, academia, public

authorities etc.) |m rtan
Autonomous Sensor and mulit sensor systems Next generation sensor systems for safe, efficient, optimised and self- po ta t I I’ I I O rtan Ce
enabled manufacturing (+ 5)
Autonomous Data Transfer and IoT systems Secure data transfer technologies for flexible and adaptable IoT systems
to enable trusted solutions in data communication VS l ' rg e n Cy
Autonomous Transverse Set-up of a legal framework for development, testing and use of .o -
autonomous operating machines 15 C I aSS|f| ed =
Circular economy Green Electronics 1. Ecodesign . I 2 an I n g
Circular economy Green Electronics 4. Sustainable product policy framework as m p 0] rtant
Circular economy Green Electronics 2. Circular electronics initiative d
Circular economy Green Electronics 3. Ecodesign approaches an u rg ent
Circular economy  Transverse 9. Holistic impacts assessment
Energy Power management circuit Power supply in the high-power and real-time computing sector
Energy Energy harvesting High-efficiency energy harvesting approaches for replacing or reducing 9 ISSUGS ClaSSIfled as mOSt ur ent (+5)
primary energy uses g
Energy Transverse _ Sustainable energy harvesting and energy storage solutions for low- AGRETTELE Al for autonomous  Edge Al for autonomous mobility Level 1
Energy harvesting / energy storage / power and autonomous system: operation
Wireless power transmission - ?ﬁﬁreenr;"rgsnhrzre\:‘etsg‘ngemc’te sllizs Autonomous Sensor and multi Novel sensors to act on changing situations
; ) o sensor systems
- extended systems lifetime . . :
4 Autonomous Transverse Create Living Labs to test the technological achievements and to
Energy Power electronics High-performance and compact power electronics for grid connection of include the general public
distributed resources and storage, based on wide-band gap components Autonomous Transverse Establish centers for knowledge transfer of best practice into all

(SiC and/or GaN)
Energy Energy management system Safe, efficient and optimised production processes in industry: multi-level

relevant sectors and domains
Circular economy  Green Electronics 1. Clean materials cycles

. SIS Il LS (G supply..) ) _ Circular economy  Green Electronics 4. Sustainable product policy framework
Energy Transverse Energy harvesting / New approaches for low-cost, reliable and recyclable including Medical B d algorith devel t tive t d fi
energy storage / Wireless power secondary use energy harvesting and storage integration at A:ayon d d ?Qnt mst_sen§or EVe ofpment_ (rf'aC"'V; 1OWaras F.)tm"."c Ve,
e o system/component levels » product in eg.rallon). sensors for patient well-being (monitoring),
) : i o ; » R prevention, prediction (Al)
Environment High density monitoring for fast changing conditions in situation based
awareness (Big data sensing)(*): Sensing products, history and waste Data and loT Large, area, high density monitoring in sensing platforms: 1 Trillion

streams Sensors, sensor swarms, integration, data cloud storage monitoring

Environment High density monitoring for fast changing conditions in situation based
awareness (Big data sensing)(*): Sensing waste streams and data
management

eeeee n The Coordination and Support Action 5E has received funding from the European
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Data and loT Building/ city integrated safety sensors: data storage, cloud
computing Al




15+2 Recommendations
In 4 Meta-Roadmap Modules

Circular Economy Energy

1. Ecodesign 1. Real-time computing

2. Sustainable product 2. High-efficiency energy harvesting approaches for replacing or reducing primary energy uses
policy framework 3. High-density storage technologies

4. High-performance and compact power electronics for grid connection of distributed
resources and storage, based on wide-band gap components (SiC and/or GaN)

5. Smart energy management and smart solutions for ubiquitous and reliable energy supply:
harvesting technologies, digital twin and Al

Autonomous Operation of Machines Sensing

1. Novel sensor systems to act on quickly changing 1. Smart sensing systems to monitor fast changing conditions
situations in self driving cars

2. Al liability issues 2. Environment monitoring sensing systems

3. Edge Al for Autonomy Levels 1 and 2 3. Sensors in medical applications

4. Centres for knowledge transfer 4. Data acquiring sensors for 10T applications

1. Reliability of Functional Electronics
2. From Functional Electronics towards other key digitalt ec hnol ogi es (i ntegrated photonic:
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Recommended Type of Action on Time Scale

Type of Action on time scale

25

20

15

10

5

0
Short term Mid term Long term

ERIA m|A BINFRA mCSA
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Agreement with Recommendations
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