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1.1 - Process technology, equipment, &
materials and manufacturing

MC 1 Advanced computing,
memory and in-memory computing |

S

Electronic
Components

| MC 3 Heterogeneous
7/ integration & packaging

and Systems

Flip Chip Ball Grid Array Substrates

* 2.5D integration technology s K ‘ ’
* More details about chiplets, interposers Y o ’ Nhe_w _mftgrlf;_ls for wafer level bonding and
« 3D interconnect & “monolithic” 3D S AL A Lioi
integration ] * New SiP combination diagram, merging
front-end and back-end
[ J
MC 4 World-leading and sustainable . .
semiconductor manufacturing
equipment and technologies L \
* Sustainable manufacturing of chips to . 2w \,\,
e H,0,/CO, footprint “scopes”

reduce CO, & H,0 footprint & chemicals

impact
* New figures about water and energy .
consumption, CO,, gas and chemicals use .

------ o H,0 consumption & CO, emissions:
due to operations in wafer fab
purchased energy to run fabs
other steps of the supply chain




1.2 Components, modules & S
systems integration o
Components

and Systems

Review of societal benefits
and application breakthrough |

Eiffsfzzt Lechnﬁlogies integration Clarified development goals and needs both
mbedded intelligence BRI . .
e o - | from technology & functional perspectives
EU positioning in microelectronic for e

reliability, security & safety

Role of low level SW enabling higher levels of
the stack °
Sustainability through miniaturisation, o
modularity and HW/SW efficient engineering Pi

| Major challenges re-structured to improve clarity

MC 1: Enabling new functionalities in components with More-
than-Moore technologies.

MC 2: Integration Technologies, manufacturing and processes.
MC 3: Decarbonization and recyclability.
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1.3 - Embedded SW & beyond

Electronic
Embedded SW technologies | | Heterogeneous computing architectures Components
. PAEeiEaien oo ! SW supporting several_types of accelerators to and Systems
N meet power consumption, performance

integrability for distributed computing \\\ ;'
SoS and microservice-based architectural - _ |
paradigms . :'
SW support for new computing paradigms ~ .
SW support for heterogeneous accelerators :
SW engineering tools (Compilers, code
generators, and frameworks for optimal
use of heterogeneous computing platforms
Co-simulation platforms

Tools, middleware and (open) hardware
with permissible open-source licenses

requirements, safety, and real-time requirements

| Evolvability of embedded SW

* Engineering automation, integration &
orchestration platforms, to keep systems
Mmaintainable, adaptable and sustainable

 Embedded SW architectures to enable SoS

Cyber physocal system represents a key element
for mapping physical world to digital model.

Cyber physical systems

-
-
-

Open source SW |

Embedded intelligence\l

As defined by 4 freedoms:

* the freedom to run as you wish Reviewed the concept of El as the
e to study and change the source code ability of a system or component
* Tloredistribute copies and » to reflect on its own state (e.g.
» to distribute copies of your modified operational performance, usage Embedded hardware
Embedded intelligence is the ability of a system or colr:ap:nen('tu reﬂec:.on its own state (e.g.

versions load, environment)
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1.4 System of systems
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SoS integration along the life cycle |

| Al support to "Trustable” SoS
* Shift from system of systems engineeringto ~~-_ ‘
SoS integration along the life cycle. :
* Update MC4: integration and engineering
methodologies, tools, tool chains and tool
interoperability are fundamental to enable
the implementation of SoS solutions using
SoS architectures and platform technologies,
supporting the whole lifecycle.

* New methodology and tools for risk and vulnerability
assessment and threat modelling based on Al/ML and
ontology/semantic to improve knowledge, decision-making,
predictions of SoS evolution.

* Al simplifies the assessment of cross sectorial requirements
like e.g. security, safety, evolution, maintenance, etc.

Alignment of all the major challenges with
the new concepts
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Chapters 2.1 & 2.2

@ 2.1 - Edge computing & embedded Al

I'T New market figures and trends
. * Reduction of computing and storage required
| by Al algorithms

'« Energy for computing and data movement
i+ Size of DL networks

i * Landscape of Al chips

i * Positioning of EU semiconductors industries

-9 New technology challenges

* Support of recent new deep neural
networks models, such as Transformers,
architectures for SOTA neural networks
algorithms.

» “Automatic” adaptation of complex
networks in embedded systems, with a
minimum loss of performances

* Certifiable Al (and paths towards
explicability and interpretability)

S

Electronic

2.2 - Connectivity Components
and Systems

B Alignment with SNS on 6G

« MC 1 - Strengthening the EU connectivity
technology portfolio to maintain leadership

 MC 2 - Investigate innovative connectivity
technology

s - ——— @

-9 Update of major challenge 5

MC5: Network virtualisation enabling run-
time and evolvable integration, deployment
and management of edge and cloud
network architectures

 Virtual connectivity architecture

supporting multiple technology platforms,
including 5G, B5G and 6G Al

» Reference implementation of virtual
connectivity architecture

* Engineering, integration and
management frameworks



Chapters 2.3 & 2.4

2.3 - Architecture and design:
methods and tools

| Virtual verification & validation

* MC 1 - Key Focus Areas “Virtual Engineering“

* MC 2 - Key Focus Areas “Modelling*

* Objective: enable usage of virtual V&V for
certification, increasing simulators accuracy
and faithfulness, model accuracy and
faithfulness, increasing environment
modelling, etc.

-1 Verification/Validation of Al based systems

S — — — — — @)

Al-based systems: systems in which at least one (optionally:

safety critical) functionality is based on Al

* Objective: enable V&V of Al-based functions for certification,
extending safety case arguments, new architectural
solutions, or extending existing systems engineering methods

* Focus is on Systems Engineering methods, which need to be
integrated with extensions in Al (i.e., increase of
,explainability’, ,introspectation®, etc.), in Chapter 2.1

S

Electronic
Components
and Systems

2.4 - Quality, reliability,
safety and cybersecurity

-1 General improvement & focus on 5G/6G

* Improved MC1, focused on quality and
reliability

* Improved MC3, analysing the impact of
5G/6G on cybersecurity, certifications,
impact of methods and tools on sustainability
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3.1 - Mobility

 Software Defined Vehicle Electronic
i - Components
Key market trends, industry _.-~+ SDVis a vehicle where features and functions oy g i
objectives and societal benefits | = \" are primarily enabled through software 44
““““““ ° » E2E software platform (HW abstraction layer +

* CO, neutral mobility & resource
optimized mobility
* inclusive & fatality free mobility
* Protect strong position of European
automotive industry o

OS + middleware with standardized interfaces

for the application) to manage the rising SW e -----

complexity effectively and efficiently
 New MC3: Modular, scalable, re-usable,

Digitalization i it \ flexible, cloud-based, safe & secure end-to-end
arlﬁjl ?alilz?nlc;)LTs!c?iergan Ime, aerospace \\ software platform (operating system and
N middleware) able to manage software-defined

e Close collaboration with

_ Towards carbon neutrality mobility of the future, sometimes labelled as
semiconductor and embedded “CAR-0S”
software leaders in Europe * Mobility is in a phase of
* 5 megatrends: electrification, fundamental changes, with a great
autonomy, connectivity, shared potential to reduce global warming
mobility and SDV through CO, neutrality.

* MC1 and MC2 merged in a new MC:
“Enable CO2-neutral mobility and
required energy transformation”

* Includes electrified or sustainable
alternative fuels based, and every
category of vehicle
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3.2 Energy

Electronic
Evolution pace & supply needs | Consumer involvement Components
* Speed-up of energy transition is \\ /// Educate the consumer and create and Systems
urgently needed R incentives for environmentally-friendly
» Geopolitical tensions urge for action \\\ ,," behavioural changes.
to obtain self-sufficient and secure
energy systems e ¢

ENERGY-RELATED CO, EMISSIONS AND REDUCTIONS BY SOURCE IN THE SUSTAINABLE
DEVELOPMENT SCENARIO

New affordable technologies |

Gt €O,

_____________ _.
» Scheduling for cost-efficient energy - Stated Pollces Scenario
consumption - % W e
« Solutions for grid stability el 4 30 "
-7 3 n
Industrial transformation L - "

| CovidICrisis Sustainable Development Scenano.
H 1
Post-pandemic .

2010 bo20 2030 2040 2050

» Stronger focus on replacement of CO,
emitting processes by low-carbon

technologies « Update in COVID-19

: Faster_ shift to renewable_s developments from last year !
» Sustainable manufacturing of ECS « More awareness. but fast return !
’ [ 2

to the old consumption level



3.5 Agrifood & natural resources

Climate change | | Connectivity

« Impact of climate Cha\n‘ge\on ~~+ New means to address communication
coverage issues affecting remote farms
(e.g. nanosat, microsat, smallsat)

* Coverage of loT connectivity services in

agriculture and natural resources
* Benefits from ECS technologieé\to\

improve these areas )
rural areas

Digital twins and block-chain |

Unchecked
Consumption

S

Electronic

Components

High Open-Source
Connectivity Sustainability

* Take the farming and food industry
to the next level in terms of
productivity and sustainability

» E.g. precision farming: DT is used to
simulate different treatments for a
specific plague .

Resource-intensive
Consumption

Farming as a service | - Challenges o -

* Demand shift from resource-
intensive consumption to
resource-efficient consumption

Guarantee all sizes of farms, including
small and medium sized, have access
to digjtal solutions, in a cost-effective

"/

Demand shift —

* Markets shift towards high

and easily exploitable way. connectivity

Survival of the
Richest

Low Local is the
Connectivity New Global

and Systems

Resource-efficient
Consumption
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Chapters 3.3, 3.4 & 3.6

Components
3.3 Digital industry @ 3.4 Health and wellbeing and Systems

*
General review, new links to -« Align with final

. RISC-V, Al, energy, new recommendations Health.E
references to recent ‘- Lighthouse Initiative
publications » Synergies with Innovative Health

Initiative (IHI) Joint Undertaking
3.6 Digital society

(]
1
1
1
1
1
1
1
1
L

‘-« General review, minor changes
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4 - Long-Term Vision i

Electronic

Components
LG?reen Deal & sustainability objectives | and Systems

| Next generation computing devices

----* Sustainable chips production |

___________ e Physics to make computation poses new

e produ:t:on W,:” ger(;erate mored ¢ o7’ challenges in integration and development:
environmerta w_as € and energy an * New modes of coding information besides
water consumption, CO, and GHG bits (e.&. gbit)
emlsspn W”.I mcregse: s * Encoding in time like for neuromorphic
» Chips will require more metal layers K architectures
Chi ducti i , * Massively parallel computation using
: |p_s_pro o Wi Increase ," biological technology (based on proteins,
significantly ¢

DNA construction, etc.)

Objective: new ways to recycle, reduce, ECS repair, reuse and recycle

recover and reuse water; use renewable « Tackle the lack of circular economy and
energies; gas recycling and reuse; new business model preventing recycling
R&D processes; more cooperation along « Non invasive electronics for single-use or
the value chain disposable devices

* ECS reuse across domains and for linear

““““““““““““““““““““““““““ ° and functional scalability
* Solutions include materials, processes,
computing models, etc.

I and lithography steps /
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4 - Long-Term Vision (2)

ew frontiers in Edge Al ]

- Distributed & coordinated Al |

New computing models distribute functionalities

from edge to cloud, across different domains:

» Distributed & coordinated intelligence and
federated learning become increasingly

important.

* Need of multidisciplinary in Advanced Al, like

composite Al.

-+ Social acceptance of Al |

To ensure social acceptance and wide
adoption of Al, significant effort needs to
be spent on certifiable and explainable Al

-~ Explosion of diversity of ECS

Al supports engineering with automatic
design space exploration, design of SoCs,
code generation, integration and
orchestration of ECS

Integrity of the ECS and ECS |
application supply chain

* Many cybersecurity incidents originate
from exploited vulnerabilities in the supply
chain

* E.g. hardware trojans at fabrication plants
and implanting malicious hardware
components in systems

* New HW/SW validation solutions are
needed

S

Electronic
Components
and Systems

| Increased heterogeneity of SoS

Heterogeneity (due to emerging
computational models including
accelerators, Al/ML subsystems,
approximate computing, organic systems,
etc.) poses new challenges:

* Interoperability and adaptation to diverse
physical interfaces and communicated
data

* Solutions to manage heterogeneity at all
levels, including dynamic instantiation of
computing resources and auto-
configuration of distributed resources
(locally or globally) to satisfy application
functional and non-functional
requirements.

» Lack of standardization for HW/SW
functions and scalability specifications
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ECS SRIA and KDT calls 2023

Basis for KDT calls 2023 plectronic
Open Call: and Systems
* Includes all Major Challenges of the SRIA (from CHP 1.1 to 3.6)

* Refer directly to the ECS-SRIA for both RIA and IA

Focus Topics:

* Refer to call text
 ECS-SRIA is aligned with focus topics

* Represents a complementary source of information to:
 position the focus topics in the ECS value chain
* identify synergies/dependencies with other technology areas (interdisciplinarity)



1.4- SYSTEM OF SYSTEMS

1.3- EMBEDDED SOFTWARE AND
BEYOND

FOUNDATIONAL TECHNOLOGY LAYERS
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1.1-PROCESS TECHNOLOGY,
EQUIPMENT, MATERIALS AND

System of Systems (Sos) enable
the cooperation, orchestration,
management, control and evolution

systems (ECPS). This layer covers
505 architecture, technologies to
securely and safely compose ECPS in
505, ECPS and SoS interoperabilky,
advanced control, and open, secure
e
supported by Sos fulllfecycl

automated engineering.

Faciltate engineering of embedded
and cyber physical systems (ECPS).
enabiing digitalisation through the

feasible and economically accountable

building of larger software-enabled
systems with desired quality . This
layer covers new applications of
ECPS, continuous integration and
deployment, ECPS engineering and
management across their lifecycle,
including sustainabilty aspects.

Starting from ngvalzd rumwm
systems, this layer provide

embedded software (OS, Ivbvanes.

virtualisation, middleware, etc.)
required to produce fully functioning
embedded a

nd cyber physical systems.

Multidomain engineering for physical
and functional heterogeneous
integration of several functionalities
into new physical entities at
components, modules and system
levels. Heterogeneous integration
spans SoC, System-in-Package and

larger modules and systems, incuding

flexible electronics and photonics
solutions. This layer generates

hardware integrated systems including

Iow level software (e.g. firmware and
operating system drivers),

Semiconductor process technology,
equipment, materials and
manufacturing form the base of the
ECS value chain and, from Single
chip (e.g. Si, more Moore), more
than Moore technologles (photonics,
MEMS/Sens, Bio, etc.

on a Chip, they produce the chips
(Packaged Single Chip, System ina

Package, Packaged SoC) and packaged

chipievel bubding blocs SoC and
Single Chip, Packaged Devices.
Board) for all digital app\lcallcﬂs

2.1 -EDGE COMPUTING
AND EMBEDDED ARTIFICIAL
INTELLIGENCE

Hardware architectures and their

communication (generic embedded
architectures) and technologies that
are more focused towards edge
computing. Technologles for devic

using Artificial Imelhgn\(e atthe ed‘e.

Artificial Inssgenc to anomatcaly
manage the composition of ECPS

2.2 - CONNECTIVITY

‘The connectivity and interoperability

technology is focused on enabling the

projected commercial and sodietal
benefits that are related to the 0S|
model layers 1, 5 and 6.

Connectivity is a key enabler for SoS.
which,

CROSS-SECTIONAL TECHNOLOGIES

ECS-SRIA Outline

Electronic
Components

2.3 - ARCHITECTURE AND
DESIGN: METHODS AND TOOLS

Innovations, advancements and
extensions in architectures, design
processes and methods, and in

corresponding tools and frameworks,
thitare enabing engneers o design
and build innovative ECS-based
spplcatons it e desred quaky
properties, efficiently and

effectively.

2.4-QUALITY, RELIABILITY,
SAFETY AND CYBERSECURITY

Ensure quality, relabilty, safety,

Implementation, and Validation/
Testing process of complex,

heterogeneous and intelligent ECS,

including human-systems interaction.

tool
chains and tools

In ot and contrl thir evolution. of connected and distributed ECPS.
Artificial intelligence to improve/ Comnectiiy chinnels and thec
Distributed atthe of the
imfﬂal mlellhger\:e o provide the (omposmon process. fvom whl(h Sos
‘automation required to origin

mcmlor to support decision making
and to control the complexity of SoS.

Embedded software represents one
ofthe key enablers of embedded

ECPS are, for the vast majority,
connected and this e provides

privacy,
reliability, etc) covering the entire edge
«

definition of SoS architectures, the
latf d

ontinuum)
is a key factor for S0S. Trust must be

S0S management across their lifecycle.

of ECPS in SoS and must be ensured

automated engineering processes
and toolchains, integrated
brands and

during their . Security,
privacy, reliability, etc. must scale
following the complexity of Sos, which

quality and sustainabilty.

Software engineering is exceeding
the human scale, meaning it can

intelligence.
and artifcial intelligence in ﬂtv-(es
allow to process data on the edge,
take decision on the edge, optimise
operations, dynamically adapl and

them

no longer

B

Trust represents one the strongest
barriers for the acceptance of ECPS
and it must be ensured in embedded

ensure fied connecth ty,
communications and the capability
tointeract with cloud platforms.
‘These elements are key to enable the
CPS in 505, and also

between
£CPS and sustainabilty. This layer
provides also software support for

Al-specific hardware, macing learning
and federated intelligence on the edge.

Smart components, modules
and systems are the hardware
key enablers for the embedded
intelligence. The focus is on
integrating machine learning and
artificial intelligence on the sensor,
module and systems level. New
advanced, efficient and specialized
based

for the inclusion of legacy systems.

Connectivity solutions (communication

modules & interfaces) that are

devices,

d
future ECPS, due to their complexity,
require continuous hardware-software
inegraton,both at component

and system level Continuous and
automated engineering

software, in particular for embed
AL Trust should be ensured by

design, and by ensuring it becomes
aniinterdisciplinary solution because,
atthis level, many technology

t0 ECPS deployment andto thekr entre
lif

gle system:
hardware, different layers of software,

ecycle.
‘when considering embedded Al

and new computing paradigms (e.g.
neuromorphic).

Design and simulation methods that
enable and support multi-physics.

con ] tools, etc.
The quality of embedded software also
plays a key role in ECPS.

Growing complexity of smart
components, modules and systems

needed in networked embedded and multimodal design, simulation, represents a reliability challenge which
and cyber physical systems (ECPS). i testing must be requires the continuous i
Focus is on providing real-time, low- mod d design for
latency, low-power for edge and loT tools for hanical and Jiabil e
i 113D prognostic health
packages). Focus cover also lifecycle management) for reliable ECS.

high-speed 5G and beyond SG/6G
Anectivty,

CPU, embedded GPU, accelerators,
neuromorphic computing, FPGA and
ASICs) to increase the edge computing

preparing the path towards the
quantum internet.

engineering for optimized use for
materials, for components, modules
and sys:ems condition monitoring,

The area also focuses on solutions
for ensuring secure integration of
systems, sensor level hardware and

predicti andto
Tmprove thelr recycabily.

ivacy and data
trustworthiness and Al Hardware

formances and reduce power
consumption. Low level re safety.
support to enable Al-based data
analytics s provided.
A both the el d Electronic design and 0 Endtoer

d their electronic required for it tool e ] semiconductors | New technologles
proces: ECShype  including support T

the edge) advanced and meumalenals, the design and consmered, mcludmg application-

and/or to RF process of !nluve nano- sp«-n logic, heterogeneous SoC,
and a ctronic ign, etc. Quality and
form factor that their s e relabilty in
applications. Use Al in the ibsyste d packaging of flexible prod

of semiconductor fabrication, to
master complexity, increase reliability,
shorten time to stable yield, improve
quality, productiviy, sustainabilty,

urce saving volume production of
semiconductors

substrates. Production tools for
heterogeneous integration and to
support flexible, sustainable, agile and
competitive high-volume high- quality
semiconductor manufacturing are also
considered.

focusing on maximising quality KPls,
monitor the process with Al, early
detect yield/reliability issues, qualify
the parameters that influence HW.
reliability, adopt design for reliabilty,
prognostics health management of
ECS etc.

KEY APPLICATION AREAS

and Systems

3.1-MOBILITY ny\ 3.4- HEALTH AND WELLBEING

Mobilityis a basic human need and Europe's mobiliy industry is a
key contributor to it, ith a significant share i the global market in

The healthcare industry i facing a radical change, enabled by its

all mobility sectors (automotive, ce, maritime and rail). ECS a medicine, P4 (P! ),
nke a 'undimmla! role in mobility innovation for me ﬂnal user, tive,
society, the ecosystem and for European companies. The Green and healthcare
e digkalsaion aresigrficantly nflencing mobilty oriented progressively generate a new ecosystem positioning the “healthcare
f CO, and other consumer” at the centre of the value chain, The ecosystem will rely on
alternative fuels but Sao more energy-and costeficient electronic and digtalinstruments, advanced electroic sensors and photonics, micro-
), and the larg . high-quality,
), i and secure low-cost production capahlllues P industry. ECS will play a key
mobiiily (e.g. with smart pe:cepuun, affordable, safe and. role of tools, data, platforms, technologies

neutral light mobility, automated on- and off-road vehicles, and smart nd processes for improved prediction, prevention, interception,

Y. cy market is g integration of diagnoss, treatment and management of diseases. The objectves indude
, to evolve ted, cooperative and abetter disease
/ where bringing to areas, a reduction of the (vagmtnunon et Al effort bingng
partial or fully automated vehicles: the focus is on affordable, automated together and o e creation
nd connected mably forpassengers nd relght on road. ol i and of peopl me based upon 3
water, safety, d dat the
security and omtorof embected intelligence in mobility, and on real- dmvopmm ot the home as the cenral ocatin ofthe patient. the
time data handling for multimodal mobility and related services. a and the creation
of solutions to ensure more healmy Iife years for an ageing population
S\
3.2-ENERGY f (&'\ 3.5-AGRIFOOD AND NATURAL RESOURCES
IR oy foouseson the chalenges of & socety and Industy Y secronc companens and smart systems are veal for the sustanatle
production and consumption of safe and healthy food, for sustainable
genemm, 2upeb. comersion and use, iving st develophrg hghy PracicesInagricultre,Ivestock aquaculture, Tahwries an foresty,
efficient, reliable achieve Y acces todiean water, feiesoi and heakhy air or al and ko to
2050, The chapters cover smart and effcient soutions tomanage y and protect the pk is chapter
, conversion, and solutions for the focuses on ECS-based technologies (e.g smart loT solulluws tu(eabll«y
nry management fom o i o dsiton stams, o ture frameworks, robols. drones, Al to ensure livestock and crop health,
Tansmission gﬂds for a clean, efficient and resilient local energy supply and alsa food
and for energy systems monitoring and control. ECS play a central role production and management. ECS are also at the base of soil heakt e
for these solutions and, in conjunction with 5G, IoT, Al, and cloud-edge Quality well
computing, will strengthen the position of leading European companies in asof

smart energy related markets (e.g. for electrical drives, grid technologles,
and decentralised renewable energy sources). ECS increase also

improving
use of renewable energy resources and lowering the costs through new
materials and semiconductors, new device architectures, innovative new
circuit topologies, architectures, and algorithms, the total system cost can
be lowered. ECS ensure a competitive, self-sufficient and efficient energy
inthe EU,
intermittent and
disributed AC/DC newwork and grid temnologne&

3.3-DIGITAL INDUSTRY

The Industry 4.0 have a profound impact on how factories, construction
jerful networked

operated. Pow
igkalsokuions are needed o Support Gkcrete manufecing (6.
manufacturing of automobiles, trains, airplanes, satellites, white goods,
furniture, toys and smartphones), process industries (e.g. chemical,
petrochemical, food, pharmaceuticals, pulp and paper, and steel),
provisioning, and also production services, connected machines and
robots. Emphasis is also given to any type of factories, productive plants
and aperating e, value chains, supply chains and fecycies, EC5 and

of European
Ity sactur 3od this chapter focuses on their adoption for the
nsive, smart siie producton, ruice

Inteligence I diga incustry, indusiralserices, Aghal twins
nd robot

i level
of automation, digitsation and decision making, to support demand-
driven and

‘ﬁ/

Moreover, thechapter ocuses onthe ey ol hat a7 systems can play
nvater g nage a
mar esiments of wisewater ammare an StormaMoods rmauy
d\e (hapiev covers ECS-based soutons fo bodhersiy restoration
ensure
me natural sustainabiltyof healthy etosys!ems and the resaurces
estry). the

m ter are pe d with the
European Green Deal.

3.6-DIGITAL SOCIETY
OigtalSociet chapter that
and

o0 solutions for
Eumpein (halltnges i the fields of health, mabilty, securky, energy and
the dimate, and consequently to European economic prosperity. Europe
needs digital solutions that support the individual, and at the collective
level to empower society as a whole. These (smart) digital solutions will
be driven h as 56, Artificial Intellg
deepearning,virual and augmened realy,brain-computer interfaces
and robotics. They will shape new ways of how people use and interact
with these technological solutions, with each other, and with society

and Digita faciltate individual
selffulfilment, empowerment and resilience, collective “inclusion” and
safety, and

f the digital X
trying to [
d

to impr rough energy, waste, material, recycling :ﬁevtlme s Ekey axpec of the EU's appwa(h to technology dfvekwmenl_
to improve p ipply lience and s part o
and P g susumab!e. igh-quality st
nd added value based on ECS.

LONG TERM VISION

‘The Long Term Vision chapter addresses research subjects to enable and support effective development of European industry in about a decade
ECS'SRIA and specify long-term industrial needs. These needs are the basis for

from today. The chapter P

@

research programs d

and/or. so that European

time and at the te pace. Since lead: 1)to market presence of related products (TRL9)
is about 10 years, the effective need: actor for the success and speed of innovation. The Long Term Vision is
shaped by three main factors: technology, appncauon domains and poliies. Clearly,all factrs aredrivers of innovaton, because () antcpated technological advances
lications of these adv: d ) user needs e . At the same time, policies and politically
lead licat large(s as the goals of the Green Deal and the European

industrial competitiveness. It is apparent that, each ol motivates, sh efforts at many levels.
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What is the chapter covering? and Systems

What are the application breakthroughs enabled
by technology advances?

What are the societal benefits?

Why is it strategic for EU? What are the market
figures? And the impact on the industry sector?

What are the main challenges and key
focus areas the projects should address?
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focus topics calls

MC can be derived from application-related
requirements, or from societal / strategic
needs (e.g., sustainability, sovereignty)
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Interdisciplinarity & technology dependencies
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