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Foundational technologies \ )

Electronic
Components
The Foundational Technology Layers cover the technology and Systems

stack of a typical digitalization solution based on ECS.

They have hierarchical dependencies, due to the inherent

nature of ECS and the way they compose and integrate in
complex entities.

FOUNDATIONAL
1 TECHNOLOGY LAYERS

Essential to creating the main components of a digitalization
solution.

Represent a very fertile ground where new interdisciplinary
technologies, products and solutions can grow.
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Cross sectional technologies

Electronic
Components

Four Cross-Sectional Technology chapters focus on transversal and Systems
areas, where innovative results emerge from the interdisciplinary
contribution of the foundational layers.

E.g.: embedded intelligence on the edge requires

* 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 cross secriona.
of Systems.

The innovation generated by cross-sectional technologies
influences foundational layers and amplifies the effect of

innovation also in the application domains.
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Application chapters and LTV

Electronic
Components

Six Application chapters describe the challenges of and Systems
specific ECS application domains, that are key for
Europe, and identify the required R&D&I efforts.

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 programs in the continuous
improvement of European digital technology
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Global Timelines
Short-term example

» Global timelines provide a compact and
structured view of the main milestones

foreseen in the next 10 years.

» Three periods:

> Short term (2022-2026):
The industry has a precise idea of what must be
achieved during that timeframe.

»  Medium term (2027-2031):
Reasonably good knowledge of what can possibly be
achieved.

) Longterm (2032 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

WNE: SHORT TERM 2022-2026

+ System of Systems referenc

+ Embedded software enabli

architecture and implement,
platforms

ems
to be easily configured and apt to changes
in the environment

« Green awareness in softwa

+ Physical and chemical sensors and imaging

and image-based detection

+ Materials enabling recycling and repair

Additive manufacturing, rapid prototyping,
heterogeneous integration in multiple levels

+ EV passenger car
« Energy-optimized EV urban

+ Semiconductor equipment for 2nm node for logic and memory
+ ULP 18nm FDSOI technology

+ 3D heterogeneous integration

+ Devices enabling 5G connectivity

+ Develop- i+ Alsupported  :* Supply-chain
ment of new i translationof @ awaredesign
neuromorphic : payload ¢ flows
computing i information i+ Fail-aware CPS
technologies ©  between
and devices limited set of + Development
open source and semantics sa?e UY e
or alternatives standards based%n selat:
todevelop i ted data from
advanced Euro- the field
pean Al Edge H
solutions * Interoperable ’

tool chains

* Energy- i
efficient and * Al-based,
.green” Al- multi-objective
based design i loptimization
techniques « Modular
for inference/ architectures
learnings supporting Al

and Advanced
Control

© | ©

« Datascience

as enabler for
improving the
quality and

reliability of
CSs.

+ Establishing

asecureand
privacy-by-
design EU Data
Strategy and
Sovereignty
Establishing
common
framework for
user knowled-
ge, skills and
performance

and H, long distance mobility
« Driver assisted and partially
automated mobility

+ V&V procedures for partially
automated mobility

« Pilot European Al Framework
* Remote engineering and operations,
telepresence
* Pilots of Digital twins combined
with data-driven models

« 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

[
| «Internet of medical things for
| patient generated data

* 0T for crops & animals health key
parameters monitoring
* Monitoring in real-time water key
parameters
+ Environment monitoring of forests,
fields and sea

« loT and robot-based infrastructure

inspection management systems
+VR/AR pilots for remote training,
for both supportand work

Application Areas
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Objectives of 2022 Update

Electronic
Components

Updates follow/influence research and market trends and focus ana Systems
both on contents and on the relations between them.

Updates focused on contents:

* Improve the delineation of existing concepts and introduce new concepts
* Minimize unnecessary overlapping and avoid fragmentation

Updates are intended to highlight the ECS-SRIA “systemic” nature:

 Highlight and improve the synergies between the chapters
* Highlight interdisciplinarity

* Between technology domains

* Between technology and applications



ECS-SRIA 2022 Outline

https://ecscollaborationtool.eu/publication/download/sria-global-outline-programme.pdf

FOUNDATIONAL TECHNOLOGY LAYERS

System of Systems (So5) enable.
the cooperation, orchestration,
management, control and evolution
‘of an entre system composed
ofambedded and yber physical
systems (ECPS), This ayer covers
508 architecture, technologles to
securely and safely compose ECPS in
505, ECPS and 505 interoperabilty,
‘acvanced control, and open, secure
and interoperable SoS platforms,
supported by SosulIecyce
automated engine

1.4- SYSTEM OF SYSTEMS

Fotate engnearing of embedded
phial pstens (75,

et ing ligital

kb P

e
deployment, ECPS engineering and
management across thelr fecyce.
incuding sustainabilty aspects.
Starting from integrated hardware.
systems, this layer provi

ided software (05, Ibraries,
Virtualisation, middleware, etc)
required to produce fully functioning

1.3- EMBEDDED SOFTWARE AND

‘embedded and cyber physica systerrs.

Mukidomain engineering for physical
and functional heteroger
integration of several functionalltes

SYSTEMS INTEGRATION

operating system drivers).

1.2- COMPONENTS, MODULES AND

‘Semiconductor process technology,
‘equipment, materials and
manufacturing form the base of the
ECS value chain and, from Single
chip (e.g. 5., more Moore), more
than Moor technologies (photorics,

MANUFACTURIN

chip-level bulding blods (o€ and
Single Chip, Packaged Devices in
Boarc) for al digital applications.

1.1-PROCESS TECHNOLOGY,
EQUIPMENT, MATERIALS AND

21 -EDGE COMPUTING
AND EMBEDDED ARTIFICIAL
INTELLIGENCE

Hardware architectures and their

ety Ariic st

CROSS-SECTIONAL

2.2-CONNECTIVITY

The connectivity and interoperabilty

model layers 1,5 and 6.

TECHNOLOGIES

2.3-ARCHITECTURE AND.
DESIGN: METHODSAND TOOLS

Innovations, advancements and
extensions|

appiiations with the uum« d quaty
propetes, ffcinty an
effectively.

2.4- QUALITY, RELIABILITY,
SAFETY AND CYBERSECURITY

Ensure quality, reliabilty, safety,
ﬂependab\lrty rhacy s Saceky

Testing process of complex,
heterogeneous and inteliggent ECS,
Including human systems Interaction.

manage the composition of ECPS
¥ it evolution
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i oy et s compored
i

Jiabilty
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d their architectures, the
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KEY APPLICATION AREAS

3.1-MOBILITY

it, re
all mobility sectors (automotive, aerospace, maritime and rai). ECS

the society, the ecosystem and for European companies. The Green

<)

<,

3.4- HEALTH AND WELLBEING
“The healthcare industry is facing a radical change, enabled by its
current di i "

preventive, personalised, participatory). Related developments in

oriented i

€O, and other emissi consumer” at the centre of the value chain. The ecosystem will rely on

o d photonics, mi
¢ , high qualty,
the ECS Industry. EC:
mobilty ( ffordabl data, pltforms, technologles
ind smart tion, interception,
y diagnosis,
duction of the

where EC bringing t
partiol o fully automated vehicles: the focus is on affordable, automated
il air and
is and methods f i ion of safety,
d on real-

3.2-ENERGY
The Energy chapter focuses on the challenges of a sodiety and industry

together health industry sectors and other stakeholders, the creation

of people-centred digital health platforrs based Upon P4 healtheare,

the exploitation of digitalisation and data exchange in health care, the
evelopment of the home as the central location of the patien,

of:

3.5- AGRIFOOD AND NATURAL RESOURCES

d " vial for
producion and cansumptin of safe and heahy food, forsustanable
dces in agriculture, Iivestock, it

tion, supp; on, and use, a
effcient, relab! d
y e soll I,
e  fertle forol ano: arsom i
4 the p o soktre, raceatilty
for future p Y, robots,
transmission grids, for a clean, effcent and anda 4 ‘ood
& d d L EC Ihealth, air
lEc prodc base o ol helt, i
por 2 ystems and
o g for elecrica drives Moreover, the chapter focuses on the key rol that loT systems can play
and decentrali ergy incre in water q. it ma iccess to cle udi
Sttty mproing v Smoch implementation, iregraton and the smart treatments of wastewater, rainwater and storms/floods. Fnally
5 and the chapter covers ECS-based solutons for biodversity restoraton
hitect d sl resources
be lowered. el sufficent and i I d ’ e
" chapter h
distnbuted AC/DC network and g1d technologies.
3
3.3-DIGITAL INDUSTRY Q} ) 3.6-DIGITAL SOCIETY
5
od and operated. < stmulate an inck
hesith, mobil ity, energy and
LB it p rope
SotOls; rans e gooas needs digital solutions that support the indvidual, and at he collective

furniture toys and smariphones) process e & chemeal,

deep earning, virtual and augmented reaiity, brain-computer interfaces

Tobors.Emgh i
o e gttt oo and rabotics. They will shape new ways of how people use and interact
ean 3
Indusny sctor and m.s haper ocuses on el dopion o e
o vam Focucion, il el ulfl “inclusiont” and
pid safety, as well
by hical fthe dgtal
7 ton.d y
driven and aglle production, condition monitoring and mainienance, h
e I recycin 591 gy developr
itis par @
infrastructures and acded value services based on ECS.
LONG TERM VISION
The Long chapter P European ind. bout a decade
from today. The chapter ds. These need:
P e i
is about 10 years, the 4 for The Long Term Vision is
% i policies. Clearl d innavation, o
d d d he Europs
« h fevels.
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https://ecscollaborationtool.eu/publication/download/sria-global-outline-programme.pdf
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Chapter cross references

Electronic

To highlight the synergies between Chapters and provide hints to the Components
reader, cross-references have been introduced alongside the text. SR
PAGE MAIN TEXT i l T CROSS-REFERENCES

Lifecycle-aware holistic design flo ws

— * Chapter icon

* Chapter number

Cross-references indicate that the topic described in the main text is
linked to the referenced Chapter.



ECS-SRIA 2022 updates \ i

Electronic

SRIA 2022 updates cover, in different ways, the entire SRIA and W
include:

* Feedback from the ECS community and the EU Commission on specific topics
* The input provided by the 6 thematic workshops

» Updates already planned last year

* Updates emerging this year

New chapter leaders, e.g. in chapters 1.1 (PTEMM), 3.3 (Digital
Industry) and 4 (LTV).

New contributors, in almost all the chapters.



ECS-SRIA 2022 updates (2) : s

Electronic

Introduction updates: Components

and Systems
* Main Objectives update

* Extension of the analysis to the new challenges and re-check of updated challenges

* Main Objectives confirmation

* Global timelines update

* ECS-SRIA Outline

Scope extension to include quantum technologies, integrated photonics,

flexible electronics and open-source hardware.
A

New “Keywords Index”, to quickly search key topics and  abstraction 105

accelerators 465

Slmpllfy the SRIA “naVigatiOn" Jumplng dlreCtIy tO them. access control as a service (ACaaS) 442



ECS-SRIA 2022 updates (3) E S

- Process Technology, Equipment, Materials and Manufacturing ya .
Chapters 11and 1.2 ( Components, Modules and Systems Integration )- Electronic
Components

* Improved delineation of concepts and synergies between the Chapters
and Systems

*  SoC to System-in-Package (SiP) represents the transition between 1.1 and 1.2

OTHER CHAPTERS. THER CHAPTER ECS KEY APPLICATION AREAS

. In chapter 1.2, a new chapter structure has been included

* Extended focus on heterogeneous integration of devices and components for
physical and functional integration (PFI) (1.2)

. Including support for flexible electronics and photonics solutions

Chapter 1.3 (Embedded Software and Beyond):
* Better delineation of the concept of Embedded and Cyber-physical System (ECPS).

* Stronger link with embedded intelligence (2.1)
« Trade off between HW resources and SW abstraction (Green Deal) e 2

e More focus on:

e Open-source software

* Digital twin

Embedded intelligence is the ability of a system or somponent to reflect on its own
rformance, usa;

state (e.g.

»  SW features supporting SoS



ECS-SRIA 2022 updates (4) - S

Chapter 1.4 (System of Systems): Electronic

General restructuring and improvement of concepts delineation Components
and Systems
M.C. 1 and M.C. 5 (2021) merged in a new M.C. 1 - “SoS architecture and open integration platforms”

“Advanced control” topic moved from Chapter 2.1 and created a new challenge M.C. 5 - “Major Challenge 5:
control in SoS composed of embedded and cyber-physical systems”

New M.C. 6 - “SoS monitoring and management”

Chapter 2.1 (Edge Computing and Embedded Artificial Intelligence):

Complete restructuring and editing
Improved delineation of Edge Computing and Artificial Intelligence
And their convergence towards the embedded intelligence on the edge - Edge Al
Classification of edge computing levels included
Positioning of Embedded Artificial Intelligence

All 4 M.C. split between Edge Computing and Embedded Intelligence

Broaden the scope of “advanced control” that has been moved in chapter 1.4 (SoS):

Edge Al remains linked to advanced control as an enabler



ECS-SRIA 2022 updates (5) E S

Chapter 2.2 (Connectivity): Electronic
Components

* Analysis of European HW production capability (6G focus) and Systems

» 6G focus: alighment with 6G EU Initiatives
» Expansion of connectivity from point-to-point to application-to-application:

* To support SoS paradigm and network virtualization

* New M.C. 5: network virtualization enabling run-time engineering, deployment and management of edge and cloud
network architectures.

Chapter 2.3 (Architecture and Design: Methods and Tools):

 Better delineation and extended focus on:
» Support for Fog-Edge-Cloud continuum
* Integration platforms
* Full lifecycle support, including maintenance and End-of-Life / second life aspects (Green Deal)
» Support for Al based components
» Support for legacy components

» Support for (SW-)updates



ECS-SRIA 2022 updates (6) E S

Chapter 2.4 (Quality, Reliability, Safety and Cybersecurity): Electronic

* New topics:

Components
and Systems

* HW quality and reliability:

Digital twin - deeper look on the concept

Virtualization support

Simulation data and process management

Design to field - to improve test and modelling using field load simulator

SW/HW reliability in their interaction

* Development of novel security and safety approaches with respect to energy and the impact on environment

 M.C. 5 updated from “Human Systems Interaction” to “Human Systems Integration”

Application Chapters

Chapters 3.2, 3.3, 3.5, 3.6: general refresh, following the overall update guidelines



ECS-SRIA 2022 updates (7) \ )

Electronic

Chapter 3.1 (Mobility): Components
and Systems
* New/updated topics:

* SW defined vehicle

* Importance of new HW and SW architectures in electronics for mobility

* Edge2cloud continuum in mobility

* Influence of pandemic on long-term vision

Chapter 3.4 (Health and wellbeing):

» Refreshed the role of Integrated Silicon Photonics and Flexible Electronics
* Alighment with Health.E lighthouse

Chapter 4 (LTV):

« Complete restructuring and re-editing of the ECS long-term vision

* All the SRIA Chapters have been included
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