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The ECS-SRIA



The SRIA for the ECS value chain

https://ecssria.eu/ECS-SRIA 2023.pdf

Systems and applications, 
value creation, societal 
goals, … 

Smart sensors, 
integrated devices, 
edge AI, embedded SW, 
… 

Materials, processes, 
semiconductors, micro 
& nano electronic 
components, … 

ECS engineering tools

https://ecssria.eu/ECS-SRIA%202023.pdf
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ECS-SRIA structure

What needs to be 
addressed now at low TRL 

level to feed the 
innovation pipeline

Key ECS application domains 
for Europe

Enabled by and driving ECS 
technology roadmaps

Transversal areas
• Benefiting from interdisciplinary 

contribution of the foundational layers
• Or supporting technology stack across 

all layers

Basic technology stack of a 
typical digitalization 

solution & hierarchical 
dependencies



ECS-SRIA 2023
Updates



ECS-SRIA 2023 Updates

Research and 
market trends

Improved 
chapters 

integration & 
synergies

Highlight 
interdisciplinarity

Open Source HW 
and RISC-V

new Appendix 

The ECS-SRIA 
website

Timelines

References 
to recent 

reports and 
studies 

4 “Main 
Objectives” 
confirmed

Intro update 
with focus on 

climate & 
energy

Structural 
updates

Updates 
focused on 
technology

Updates focused 
on societal 

benefits

New market 
figures



Part 1
Foundational 
Technology Layers



1.1 - Process technology, equipment, 
materials and manufacturing
MC 1 Advanced computing, 
memory and in-memory computing

• 2.5D integration technology
• More details about chiplets, interposers
• 3D interconnect & “monolithic” 3D 

integration  

MC 4 World-leading and sustainable 
semiconductor manufacturing 
equipment and technologies 
• Sustainable manufacturing of chips to 

reduce CO2 & H2O footprint & chemicals 
impact

• New figures about water and energy 
consumption, CO2, gas and chemicals use

MC 3 Heterogeneous 
integration & packaging
• Flip Chip Ball Grid Array Substrates
• New materials for wafer level bonding and 

chip integration
• New SiP combination diagram, merging 

front-end and back-end

H2O/CO2 footprint “scopes”

H2O consumption & CO2 emissions:
• due to operations in wafer fab
• purchased energy to run fabs
• other steps of the supply chain



1.2 Components, modules &            
systems integration 

Review of societal benefits 
and application breakthrough
• Different technologies integration
• Embedded intelligence
• Energy consumption optimisation
• EU positioning in microelectronic for 

reliability, security & safety
• Role of low level SW enabling higher levels of 

the stack
• Sustainability through miniaturisation, 

modularity and HW/SW efficient engineering 

Clarified development goals and needs both 
from technology & functional perspectives

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. 



1.3 - Embedded SW & beyond

Evolvability of embedded SW
• Engineering automation, integration & 

orchestration platforms, to keep systems 
maintainable, adaptable and sustainable 

• Embedded SW architectures to enable SoS

Heterogeneous computing architectures 
SW supporting several types of accelerators to 
meet power consumption, performance 
requirements, safety, and real-time requirements

Embedded intelligence 

Reviewed the concept of EI as the 
ability of a system or component 
to reflect on its own state (e.g. 
operational performance, usage 
load, environment)

Open source SW

As defined by 4 freedoms: 
• the freedom to run as you wish
• to study and change the source code
• to redistribute copies and 
• to distribute copies of your modified 

versions 

Embedded SW technologies
• Parallelization
• 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



1.4 System of systems

SoS integration along the life cycle
• Shift from system of systems engineering to 

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.

AI support to ”Trustable” SoS
• New methodology and tools for risk and vulnerability 

assessment and threat modelling based on AI/ML and 
ontology/semantic to improve knowledge, decision-making, 
predictions of SoS evolution.

• AI 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



Part 2
Cross Sectional 
Technologies



Chapters 2.1 & 2.2

New market figures and trends
• Reduction of computing and storage required 

by AI algorithms
• Energy for computing and data movement
• Size of DL networks
• Landscape of AI chips
• Positioning of EU semiconductors industries

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 AI (and paths towards 
explicability and interpretability)

2.1 - Edge computing & embedded AI

Alignment with SNS on 6G
• MC 1 - Strengthening the EU connectivity 

technology portfolio to maintain leadership 
• MC 2 - Investigate innovative connectivity 

technology 

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 AI

• Reference implementation of virtual 
connectivity architecture

• Engineering, integration  and 
management frameworks

2.2 - Connectivity



Chapters 2.3 & 2.4

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.

Verification/Validation of AI based systems
AI-based systems: systems in which at least one (optionally: 
safety critical) functionality is based on AI
• Objective: enable V&V of AI-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 AI (i.e., increase of 
‚explainability‘, ‚introspectation‘, etc.), in Chapter 2.1

2.3 - Architecture and design: 
methods and tools

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

2.4 - Quality, reliability, 
safety and cybersecurity



Part 3
ECS Key 
Application Areas 



3.1 - Mobility
Key market trends, industry 
objectives and societal benefits
• CO2 neutral mobility & resource 

optimized mobility 
• inclusive & fatality free mobility
• Protect strong position of European 

automotive industry
• Digitalization in maritime, aerospace 

and rail industries
• Close collaboration with 

semiconductor and embedded 
software leaders in Europe

• 5 megatrends: electrification, 
autonomy, connectivity, shared 
mobility and SDV

Towards carbon neutrality
• Mobility is in a phase of 

fundamental changes, with a great 
potential to reduce global warming 
through CO2 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

Software Defined Vehicle
• SDV is a vehicle where features and functions 

are primarily enabled through software
• E2E software platform (HW abstraction layer + 

OS + middleware with standardized interfaces 
for the application) to manage the rising SW 
complexity effectively and efficiently

• New MC3: Modular, scalable, re-usable, 
flexible, cloud-based, safe & secure end-to-end 
software platform (operating system and 
middleware) able to manage software-defined 
mobility of the future, sometimes labelled as 
“CAR-OS”



3.2 Energy
Evolution pace & supply needs
• Speed-up of energy transition is 

urgently needed
• Geopolitical tensions urge for action 

to obtain self-sufficient and secure 
energy systems

New affordable technologies
• Scheduling for cost-efficient energy 

consumption
• Solutions for grid stability

Consumer involvement
Educate the consumer and create 
incentives for environmentally-friendly 
behavioural changes.

Industrial transformation
• Stronger focus on replacement of CO2

emitting processes by low-carbon 
technologies

• Faster shift to renewables
• Sustainable manufacturing of ECS

Post-pandemic

• Update in COVID-19 
developments from last year

• More awareness, but fast return 
to the old consumption level



3.5 Agrifood & natural resources

Digital twins and block-chain
• 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

Farming as a service
Guarantee all sizes of farms, including 
small and medium sized, have access 
to digital solutions, in a cost-effective 
and easily exploitable way.

Climate change 

• Impact of climate change on 
agriculture and natural resources

• Benefits from ECS technologies to 
improve these areas

Connectivity
• New means to address communication 

coverage issues affecting remote farms 
(e.g. nanosat, microsat, smallsat)

• Coverage of IoT connectivity services in 
rural areas

Challenges
• Demand shift from resource-

intensive consumption to 
resource-efficient consumption

• Markets shift towards high 
connectivity 



Chapters 3.3, 3.4 & 3.6

General review, new links to 
RISC-V, AI, energy, new 
references to recent 
publications

3.3 Digital industry

• Align with final 
recommendations Health.E
Lighthouse Initiative

• Synergies with Innovative Health 
Initiative (IHI) Joint Undertaking

3.4 Health and wellbeing

General review, minor changes

3.6 Digital society



Part 4
Long Term Vision



4 - Long-Term Vision
Green Deal & sustainability objectives

Chips production will generate more 
environmental waste and energy and 
water consumption, CO2 and GHG 
emission will increase:
• Chips will require more metal layers 

and lithography steps
• Chips production will increase 

significantly

Objective: new ways to recycle, reduce, 
recover and reuse water; use renewable 
energies; gas recycling and reuse; new 
R&D processes; more cooperation along 
the value chain

Sustainable chips production

• Tackle the lack of circular economy and 
business model preventing recycling

• Non invasive electronics for single-use or 
disposable devices

• ECS reuse across domains and for linear 
and functional scalability

• Solutions include materials, processes, 
computing models, etc.

ECS repair, reuse and recycle

Physics to make computation poses new 
challenges in integration and development:
• New modes of coding information besides 

bits (e.g. qbit)
• Encoding in time like for neuromorphic 

architectures
• Massively parallel computation using 

biological technology (based on proteins, 
DNA construction, etc.) 

Next generation computing devices



4 - Long-Term Vision (2)

• 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

Integrity of the ECS and ECS 
application supply chain

Heterogeneity (due to emerging 
computational models including 
accelerators, AI/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

Increased heterogeneity of SoS 
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 AI, like 
composite AI. 

Distributed & coordinated AI

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

Explosion of diversity of ECS 

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

Social acceptance of AI

New frontiers in Edge AI



How to use the 
ECS-SRIA



ECS SRIA and KDT calls 2023
Basis for KDT calls 2023
Open Call:

• 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)



ECS-SRIA Outline

Chapter scopes at a glance

Chapters 
Synergies



Chapters general structure

• Scope
• Technology-enabled societal benefits
• Strategic advantage for EU
• Major challenges

• Major challenge X.Y.Z
• State of the Art
• Vision & Expected Outcome

• Key Focus Areas

• Timeline diagrams
• Synergies with other themes

What are the main challenges and key 
focus areas the projects should address?
MC are the key elements of open call and 
focus topics calls
MC can be derived from application-related 
requirements, or from societal / strategic 
needs (e.g., sustainability, sovereignty)

What is the chapter covering?
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?

Temporal dimension & TRL information

Interdisciplinarity & technology dependencies



ECS-SRIA “Tools”
ECS-SRIA Outline

Cross-references Keywords index

Global timelines

SRIA Web Site



Thanks for the 
attention


