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The ECS Strategic Research and Innovation Agenda
(ECS-SRIA):

» describes the major challenges,

« and the necessary R&D&I efforts to tackle them,

* in the area of the electronics components and
systems, and systems of systems.

Joint effort of the ECS community and 3A
« AENEAS, ARTEMIS-IA and EPOSS,
* more than 300 experts involved.

Funding-programme agnostic document looking 15
years ahead.

Reference document for:
« the KDT SRIA 2021 (and previously ECSEL),
« EUREKA Clusters (PENTA, Euripides, ...).
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ECS-SRIA 2021: What is new? e S

» New Structure Electronic
Components
» Analysis of all Major Challenges = 4 Main Objectives +1 and Systems

» Global Timelines (short term, mid term and long term)

» Broadened Scope (Integrated photonics; flexible electronics topics; Higher
layers of software)

» Introduction, that guide the reader through the SRIA
» Updated Long Term Vision Chapter

» Common Glossary (SRIA definitions of specific terms)



New structure
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Foundational technologies . °

Electronic
Components

 The Foundational Technology Layers and their technical and Systems
challenges cover the technology stack of a typical digitalization
solution based on ECS.

 These foundational layers are characterized by hierarchical
dependencies due to the inherent nature of ECS and the way they
compose and integrate in complex entities.

 Advances in all Foundational Technology Layers will be essential
for creating new electronic chips, components, modules, systems
and Systems of Systems along the value chain.

 The foundational layers represent a very fertile ground where new
interdisciplinary technologies, products and solutions can grow.
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Cross sectional technologies
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Foundational layers are complemented by the four Cross-Sectional and Systems
Technology sections that focus on transversal areas of scientific research and
engineering, where innovative results emerge from the joint contribution of

the foundational layers.

For example, embedded intelligence on the edge will require

new integrated circuits
to develop innovative electronic components

that can be used to develop smarter and more connected components, modules and entire
systems,

running smart software that will offer new functionalities and capabilities
that will allow these systems to interact, cooperate and merge in larger Systems of Systems.

The innovation generated by these cross-sectional technologies will be
applied across foundational layer and amplify the effect of innovation.
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Application chapters and LTV

Electronic
Components

Six Application sections describe the challenges arising from Pyt
specific ECS application domains that are key for Europe and

identify the R&D&I efforts required by these application

domains.

Finally, the Long-Term Vision chapter illustrates our vision of the
ECS beyond the time horizon covered by the other chapters:

* it seeks to identify the research subjects that must be addressed at low
TRL levels

* and help the research programmes in the continuous improvement of
European digital technology
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» Boost industrial competitiveness through interdisciplinary
technology innovations

» Ensure European digital autonomy through secure, safe
and reliable ECS supporting key European application
domains

» Establish and strengthen sustainable and resilient ECS
value chains supporting the Green Deal

» Unleash the full potential of intelligent and autonomous
ECS-based systems for the European Digital Age

» Ensure engineering support across the entire lifecycle of » "I‘\\#;" %
complex ECS-based systems \‘7@]
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Major Challenges in ECS Research and Innovation

EU Main Objectives in SRIA Chapters ¢
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An example E S

3.1.4.1 Electrification & sustainable alternative fuels
3.1.4.2 Affordable safe and environmentally neutral

_ s Electronic
light mobility Components
3.1.4.3 Affordable, automated and connected mobility and Systems

2030 [-37.5% CO2 reduction vs. 2021
2040 |Zeroemissionin cities
2050 |Zero net emission

3.3.4.1 Responsive and smart production
3.3.4.2 Sustainable production

3.4.4.1 Digital health platform based upon P4 healthcare

3.4.4.2 Shift to value-based healthcare

3.4.4.3 Home as the central location of the patient

3.4.4.4 Personalised & participative treatments

3.4.4.5 Ensure more healthy life years for an ageing
population




MILESTONES TO BE REACHED

= x VIA COLLABORATIVE RESEARCH PROJECTS ACROSS EUROPE
Timeline |

SHORT TERM (2021-2025) : MEDIUM TERM (2026-2030) . LONG TERM (2031 AND BEYOND)

Industrial competitiveness

dei‘tive manufacturing, Modular multi-application Advanced human-machine Zero defect design and manufacturing
rapid prototyping architecture supporting Al Jjoint intelligence and circular economy for ECS
and advanced sensing and
contral ! Time-critical functions moved to the cloud { Certified trusted hardware and embedded
Remote engineeringand | Cost- and effort-effective, continuous virtual : BTGt & For Ut HIH OGS St
operations, telepresence | ECS development and validation processe

EU sovereignty

EU devices enabling 5G TEG connectivity RF and End-to-end Al-based I EU ecosystems for l Trustable Al-
connectivity photonics devices security dependable SW based loT systems
Leveraging open source or alternatives to " New self-learning methods 1 nm node semiconductor Quantum and other novel paradigm
develop advanced European Al edge solutions to ensure safe operations of equipment technologies for computing,
complex systems : communication and sensing
Sustainability and Green Deal
TMater!&Is enabling Supply-chain aware TNew Power devices Food Traceability over TEmission-free l From cradle to grave

recycling and repair design flows Energy management the whole value chain cities CO,-neutral mobility

towards tow/zero power

Energy-optimised EV Energy-optimised H. * Organic, compostable and | Reduction of cumulated carbon and cultivated
L L 5 1 © A
urban mobility long-distance mability biodegradable materials land footprint by 20% in the next 20 years
Europe's Digital Age
I Communication infrastructure to support T!mprcwed and new Lalidadon and certification TReal-trme I Instant information
self-organised communities human-machine procedere for clean, emotion sensing understanding
interfaces connected and automated between systems
loT-based health care solutions vehicles Organ-on-a-chip
Sensing and processing for clean, connected and  © Next-generation (patch-like) developments addressing
automated vehicles i drug delivery systemns part of rare diseases

the Internet of Medical Things



Global Timelines E S

o _ . . Electronic
» Divided the timeframe in three periods Components
and Systems

» Selected the milestones from a global and structured perspective:

» Short term (2021-2025):
The industry has a precise idea of what must be achieved during that timeframe.

» Medium term (2026—2030):
Reasonably good knowledge of what can possibly be achieved.

» Long term (2031 and beyond):
Expected achievements are more of a prospective nature.

» Described features expected to be available as ECS at TRL levels
8-9 (prototype or early commercialisation) within that timeframe

» Detailed timelines available in each technology or application section



: :
Global Timelines

T

+ System of Systems reference | =EVpassenger car
architecture and implementation | o Energy-optimized EV urban
platforms

| and H, long distance mobility
|+ Driver assisted and partially
Short term example £
e | rvay pracedures for partially
+ Embedded software enabling systems | automated mobility
@ to be easily configured and to adapt to changes \

in the environment

+ Green awareness in software integration || « Pilot European Al Framework

|+ Remote engineering and operations,
| telepresence

| »Pilots of Digital twins combined
with data-driven models

- . o . and image-based detection
Materials enabling recycling and repair :

Materials enabling recycling and repair

’ * Additive manufacturing, rapid prototyping,
Components, Modules and System Integration hetero-integration on muiti-level
Foundational Technology

+ Real Time (RT) digital twins for energy
and conversion and storage systems
* Smart energy networks for RT
application in smart grid
« Communication infrastructure to
support self-organised communities

+ Semiconductor equipment for 3nm node for logic and memary
* ULP 18nm FDSOI technology

* 3D heterogeneous integration

+ Devices enabling 5G connectivity

Foundational Technology Layers
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Promoting Synergies :

ECS SRIAin the

Global Landscape Electronic

Components

Within the SRIA

and Systems
Potential new breakthroughs in applications

Alfiance for
U Internet of Things
Innovation

Technologies

From application roadmaps to ECS technology requirements

|And many others...




What about the ECS-SRIA 2022 °© °
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* A new core team of 9 members has been established ang Systems

* The chapter leaders have been confirmed

« The activities on many chapters have been started in background

* The kickoff will be at the beginning of June, after the ECS-SRIA
Workshops that we are organizing with the Commission.

We need more experts to further improve the ECS-SRIA 2022

If you are interested contact me or contact the industry associations.
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