-
« AEEEA
dl EEEEE A

ANl \EEEEN IEA FOUNDATION

AEER. "wEF° .EEEl ™
“TEml Pl |
HEI 2 N 1)
HEE A ¥ ur
mov Y
R PROVEN PROCESSOR IP
SeggEzas”

European Competitiveness in
Microelectronic and Al
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e Al Case Studies

e OpenHW Foundation
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Microelectronics Sovereignty

A Challenge With an Open Source Solution
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Understanding the Current Gap

The microelectronics industry The growth of Embedded, The EU realised that a strong
is dominated since the 1960s loT, and Al use cases drives domestic microelectronics
by US companies and their microelectronics innovation ecosystem is key to its
Asian partners sovereignty and growth
General-purpose compute There is tremendous value in RISC-V provides an open,
innovations slowed down custom chip designs.and industrial-grade instruction
significantly. Traditional CPUs  specialised microelectronics set providing high-quality

are a commodity building blocks

COPYRIGHT (C) 2025, ECLIPSE FOUNDATION. | THIS WORK IS LICENSED UNDER A CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENSE (CC BY 4.0)



What's The Plan?
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In other words: do not reinvent
the wheel

Use open source RISC-V building
blocks as the foundation for your
Al innovations
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An Example: How Open Source Transforms Automotive
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Suggested Path Forward

e Open standards and open source is in our view a must ingredient to enable
EU companies into a competitive stage and therefore a solid open source
system to draw from

e The European Union has realized the importance of Microelectronic and
putting more resources to make sure we are in a competitive and self
sustaining position in this key technology

e Established Players must embrace RISC-V and other innovative approaches
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Open Hardware: the Future of Al, Cloud, and Embedded e

The RISC-V CPU market is Proprietary hardware architectures often hinder innovation due to high costs and licensing

projected to grow at a 34.9% restrictions, slowing down technological progress. RISC-V addresses these challenges by offering
compound annual growth rate

through 2027 an open source solution that enables faster development, improved interoperability, and lower

costs, especially in industries that require rapid advancements.
RISC-V International, 2022

Over 16 billion RISC-V cores As the adoption of RISC-V accelerates in industries such as Al, automotive, and
are forecasted to be deployed

by 2030, driven by sectors like
Al, auto, and telecom. cores ensure the reliability, scalability, and security essential for mission-critical applications in

telecommunications, the demand for robust, industry-grade cores is increasing. These RISC-V

these sectors.

RISC-V International, 2023
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How to Build an Al startup with
Open Source RISC-V Designs

Case Studies




Al for Inference

Meta’s in-house Al Accelerator

e Training is infrequent, but , S A N -
inference is forever

e Enterprise Datacenters

e Significant power consumption
(100’s of watts)

e Large engineering teams
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e Yet, a simple design

o Make a Processing Element (PE) L
Copy it a few times

O
o AddsomelQO’s
o Powered by RISC-V and serving search results to Europeans toda
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Al at the Edge

Axelera.Al edge Al RISC-V System
Controller
e Low-power (Could run on battery)
e Suitable for deeply embedded D-MC/MVM DMC/ MM
applications

e Availablein M.2 form factor

e Again, a simple design
o Again: Common building blocks
with RISC-V Controller
o Important: Security on-chip! PCle 3.0(x4) Security LPDDR4x

e Made in Europe! (Netherlands,
Belgium, Italy, France, Switzerland)

COPYRIGHT (C) 2025, ECLIPSE FOUNDATION. | THIS WORK IS LICENSED UNDER A CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENSE (CC BY 4.0)




Al in European Automotive

Bosch automotive Al

e ADASAI |

Radar/Camera image classifier Com

e Supported by Chips JU within the e i PO T
Tristan project RISCV Cores n our SoC demonstrator : CVxAG

CV64A6 “Host”

Neural Network Accelerator :
+ CNNs computations
* Controlled by Embedded CPU

* High level application
+ Possibly under Linux
+  Communica tions

- Applicati
e Case study on how to enable RISC-V Al 1 ] o ==
A - 5 P
0 OPENHHWARISC-V CVA6 Core : 64A6 \u'_w B
S S-t e m S + One of the most powerful RISC-V 0SS Cores I | . I
. 6t ipeline, 32/64 bits IMACFD ISA
y LT = Pt
*  Fully configurable I
. I |S eS O e n H W ( :O re S *  large user base : many OSS contributors | I
p + 2.1 Coremarl k/MHz .. and growing . Locs
s o D, System memory
+ 740 MHz achieved in GF 22 nm. memory s
Al accelerator
SoC
ot S Y A 4
‘." @ BOSCH
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5G / 6G OpenRAN

5G Infrastructure is a bottleneck
e Picocom (UK, formerly Europe ;) )
e RISC-V enables more flexible build
e Has 32 RISC-V Cores in one 5G Chip!

e RISC-V as an accelerator and common
building block

e Should look in OpenHW Cores




RISC-V in Your Phone

Al powered by RISC-V is already in your phone!

e Several ARM-based SOCs feature specialised " Modem 4/56
cores powered by RISC-V

o Yes, including “fruity” ones
o Excludes the Nokia 3390

= RISC-V already today by some manufacturers, sometimes multiple Cores
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OpenHW Foundation

A Provider of Industrial-Grade RISC-V Building Blocks
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Who We Are

Founded in 2019, the OpenHW Foundation is the world’s only non-profit organisation
dedicated to providing verified, industrial-grade open source processor cores.

Through our ecosystem of members and partners, we are the largest open community
focused on developing, verifying, and delivering open source RISC-V cores that are ready for
commercial-grade System-on-Chip (SoC) production, benefiting industries such as
embedded, cloud computing, automotive, Al, and loT.

Provide
infrastructure,
coordination
and

Supported by a
vibrant
community of

Leading
developer of
industry-ready

Driven by its
members and
partners

Global,
non-profit
organisation

RISC-V Cores developers
governance
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ready

OpenHw RISC-V Roadmap In Develop.

Cvp8*

Ariane

CVA6 CV64A6OA
CV32A60X CV32A65X*
Coherence

CV32E40PX CV32E41

CV32E40P CV32E40X

lowRISC: IBEX

zeroRiscy
CVE4 CV32E40S
OpenHW’s roadmap is member-driven and may change without further notice
*Cores marked as “in planning” are under discussion or expected to be added
CVE2 RI5SCY but not yet started, nor guaranteed to be delivered

ARM equivalent ARM MO+ ARM M4/M33 ARM M7 /A7/ASS L
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TRISTAN Overview g\

& @'

“Together for RISc-V Technology and ApplicatioNs”

TRISTAN is a 36 month KDT-JU (Key-Digital Technology Joint Undertaking) program
under the Horizon-Europe calls via a public-private partnership focused on research

and innovation to reinforce the EU’s strategic autonomy in the electronic components
and systems sector

There are 46 participants in TRISTAN and several are part of OpenHW Group ecosystem

THALES X SIEMENS

ETH:zurich
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TRISTAN Work Packages oy
«ar

Eclipse/OpenHW is directly [ WPS — EDA Tools )
involvedin WPs 1,2,3 &7 requirements

feedback
resuirements sEecification

feedback / \

tools
tools
tools
tools

e Development, verification & ’ f . .ﬁ
. requirements sgeci icationI - -
malntenanCe Of the CORE'V soedback WP2 Processor Families :":ka
CVE2, CVE4 & CVA6 and "

Virtual
assocC i at e d I / FS & p e ri p h era I S Requi‘rements, reguirements, specification > WP3 Hardware waesig’n
Architecture : it
Suc h as: CV FP U, Cv_X_I F; o feedback Peripherals feedback Inte::'l:t?on N
G P I O, S P I, UA R-I-, P M F), P LI C, reguirements sgecification. -_.

Demonstrators
CLIC, AMBA-OBI, etc. ok WP4 Software

Development
e Organizing training
workshops such as the
TRISTAN Verification
workshop at the RV Summit
Europe Barcelona June 2023
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Towards a
Comprehensive
Open Source
Embedded

RISC-V stack

Tool Chains
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Call to Action

e We need to catch up fast!
e RISC-V is the recurring theme in Al and Microelectronic in general

e Chips JU and the Tristan project aim to provide standard RISC-V building
blocks

o Crucial contribution of high-quality, free, and flexible processor IP for all
European SMEs

e OpenHW Foundation is an ecosystem to host, maintain and verify high-quality,
industrial-grade RISC-V cores
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Join Us!

openhwfoundation.org
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