CEA Technological
Research Division

Technology transfer at
CEA

Innovation with CEA-LETI




The CEA, a major research and technology
organization

In service to the government, industry, and citizens

Bringing technological solutions from science to tackle 4 main societal challenges

Low-carbon The medicine
energy of the future

(nuclear and renewable)
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CEA key figures

N

700+

R&D partnerships

priority patent
applications

employees

startups created
since 1972

I WA
No. 1

research organization
in the top 100
global innovators ranking

(Clarivate 2024)

No. 1

research organization
for patents filed

in Europe (EPO 2024) and France (French Patent Office 2024)

No. 4

for patents filed

in France (French Patent Office 2024)
just behind Safran, Stellantis, and Valeo




CEA, a partner in business innovation

Bringing scientific discovery to innovation
ready to transfer to the industry...

PRODUCT ON

<TRL 73; THE MARKET

Industrial development

Grn .

Technology maturation

Proof of concept

TRL 1-

SCIENTIFIC IDEA




The CEA in France

Q
9 CEA research centres
Q
. °1*, 4 5
Q Civil applications Military applications
Q
o

7 regional locations
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World-class infrastructures & platforms

e L.‘ ‘ »
Factory of the futur Cybersecurity Lab IC Design Hydrogen




Our specificity: bringing support to value chains,

from local players to worldwide leaders
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Examples of CEA’s innovations available on the market
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CEA Letl at a glance
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2,000 talented people
300 industrial partners

11,000 sqg. m. cleanroom space
N
i

=

75+ startups created

3,200 patents in portfolio

Clean rooms (200 & 300 mm) Cybersecurity

Power electronics Micro-nanotechnologies for health



At the heart of of a umque
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ilicon Valley

- . cETINGE ¥ i @, CIKOELIS  LYNRED
Clgfse.  Menior: l' SCINTIL MECOOLED  ruormes  HPIXYL  dpoemia

MATERAL
AlrLiquide @ection INSIDI>. mac(oan @ MACTIS  ARM

) s ) Technology WAEIaE THERRANNEY / S
_ llm sitec W ' @ @ KALRAY . )
B ® ecential nhol s w TR'XE LL In te I_ 1§ pl_:lxﬂl, S

SteerLight

SYNaPsys NAVER Hi]@._ﬁ. MEI'IIDI' ALam SREEHELS ey FUNFILM - TA L ES @{ty E2TDIC  SIIVACO

‘.?:e 3
) 2 e o ) TR M g 'mh,!;' |
A TR ’ . g g G Sl ) A v .
, 2 ) ) S AL nature " .‘-ﬁ_ \f
AT STy L R AR S How Grenoble has mastered b
5 % PRITY A oA Y £ B <2t  industry-academia science
collaborations

-4
2

; < 3 £ L S ALY AW ’ - ) -
~ - o ’ b 25 y < ¢ 2 & < RN, 4 e rxﬁplu|r.=.-=||'|.t||-'.|.1-;.-.:ru-Frr.-n:lu-l:_\-'slnrghl;mrg,nrr.r.-h'.-nu:muﬂu.ﬁlnm-:mf@l:

Credit: kevin.s38 > , : ";_f:x -, e gt VoY, 30 ARSI punchesatone i wekshtin cientific .



Our philosophy : to developp a full stack approach

Materials

SOl, SiC GaN,
-V, 2D
materials...

Foundry
Process

Si Photonic,
FDSOI CMOS,
MEMS, NEMS,

3D sequential...

Components
Devices

LED, T-MOS, RF
Switch,
NVM-RAM, TSV,
PMUT...

Functions
Architectures

RF Front-end, Sensors
& actuators, Neural
Network, Display,
Cybersecurity

Algorithm
Software

Data fusion, tracking
& classification
algoritms,
cybersecurity...

Services
Products

Localization, Lidar
Autonomous
Driving, Structural
Health Monitoring
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SOFTWARE ENGINEERING SIMULATION
»  Formal mathematical » VR &AR
methods > Non-destructive testing
> Model based Software »  Monte Carlo simulation

& Systems engineering
Wy N @Bxde VA
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DATA INTELLIGENCE

Data analytics
Al under constraints
Distributed & trusted Al
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CEA List at a glance: Smart Digital Systems (1/2)

5G & CYBER-SECURITY

» Software security level
assessment

»  Network supervision

oooro © SEmEEs NEON

CEA-LIST DAY JAPAN

12
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CEA List at a glance: Smart Digital Systems (2/2)

T

ROBOTICS IOT, INSTRUMENTATION COMPUTING & EMBEDDED HUMAN-SYSTEM
& METROLOGY SYSTEMS INTERFACES
» Collaborative robotics » Sensors & instrumentation » Algorithm to chip design » Haptic interaction
»  Dextral manipulation > IRreferences > HPC & quantum »  Surfaces functionalization
»  Radiotherapy & imaging »  Low power Al accelerators
& Na2n2

CEA-LIST DAY JAPAN 13




CEA Liten at a glance

1000 160 M€ + 200 200

Employees Budget Industrial partners Publications/year

180 12 Sy 200 +1 900

PhD students -' Platforms A Institutionnal projects Patent portfolio
et post-doc

RENEWABLE ENERGY STORAGE AND FLEXIBILITY SYSTEMS, GRIDS AND
PRODUCTION SOLUTIONS ENERGY EFFICIENCY
High performance photovoltaic Batteries Energy systems and grids Eco-innovative materials and processes

@ Photovoltaic « everywhere » Hydrogen vector Thermal energy management Chemistry and recycling

Power electronics Carbon circular economy 14
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Technology transfer to industry
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"Lab-to-fab" at CEA Technological Research

from springboard to industrial production State-of-the-art

platform

N

State-of-the-art
R&D

- Support industrial
transfers |
+
De-risk State-of-the-art
- / Prototype ; tool set
- Mature — > 700
lterative mode

Partenaires
- Prove projects
“In the ENGINEERING phase"

industriels
“upstream" & PhD projects

A\ 4

A 4

A 4

A 4

&Y 427

Projets Européens

A 4

>
1 2 3 4 5 6 7 8 9 TRL

2 @ >650

Brevets / an



CEA, at the forefront of start-up creation

Creation of the Creation of

first spinoff Supernova Invest SUPER
program at CEA from CEA investment CSVA
activities INVEST

Creation of the Creation of CEA

Ist CEA start-up Investissement

Filiale CEA
d’'investissement dans
les start-up CEA
@ cea|investissement 18




LA START UP : OUTIL STRATEGIQUE DE

VALORISATION

Vecteur de valorisation indispensable pour les
innovations de rupture et marchés émergents

Acteur clé dans le développement de nouvelles
filieres, ou pour l'intégration d'une innovation dans
les filieres existantes

Image et vecteur d’attractivité, pour les industriels,
les salariés et les jeunes talents

Futur partenaire pouvant participer a moyen-long
terme au financement du développement des
technologies du CEA.

m Le CEA compte plus de 100 start-ups parmi ses
partenaires industriels

m 30% des contrats de licence concédeés le sont avec des
startups

« Partenariats
stratégiques
* Innovation produit

)

Developpement_de . Capacité d'exp
nouveaux domaines .. .
. . érimentation
industriels .

.  Fourniture de
Introduction de

: composants ou
technologies ;
: : services
disruptives




Des start-up aimpact

= Valorisation des technologies CEA — 8 a10 start-up [an
= Quasi exclusivement Deeptech
= Des start-up fortement qualitatives

N

\ |/ o
/ o — e ’ 60%
80% . 8 IPOs 'l ‘ ~ Réponde & auU
|:| Tauxde survied moins un ODD
10 ans
(60% national) é%%?*ﬁe pardn
indépendant)
250+ start-up
| 2 technologique
- +1Mds€ s depuis 1972
- ~ Levés par les start-
= up CEA sur les 15 6 000 EMPLOIS
dernieres années % Directs créés

(recensement 2021)



Quelques exemples Star
oF: PORTFOLIO
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ADMIR

Dispositif d’imagerie spectroscopique >
ultra-rapide " ’
i

UN FLUX DE = &
ADMIR concoit, développe et BIOANALYSES J],
fabrique un systéme Ioo x '
particulierement innovant ‘ 4
d’imagerie spectroscopique PLUS RAPIDE

infrarouge ultra-rapide qui permet 1
d’accélérer et d’améliorer le flux
de bioanalyses en le rendant 100
fois plus rapide et plus fiable. La

technologie révolutionne le
domaine de la santé publique.

Année de création
2022

Principaux marchés
» Santé : oncologie,

Simplifier, accélérer et sécuriser le diagnostic micrabiclogie et anoalyse <
médic - des microplastiques dans
Q- I'organisme

SIS ‘
Technologie -2
AD M l R * Imagerie spectroscopique ~ ROTY
infrarouge
* Machine learning ’

“ Contact : laurent.duraffourg@admir.com 22

www.admir-analysis.com

a CEA-Leti | Start-up Program | 2024




INJECTPOWER

A new generation of microbatteries for implantable _
medical devices

Today, one of the major 10 THINNER
challenges for implantable X BEREHY
medical devices is battery size. 10-YEARLIFESPAN
Injectpower is addressing this

challenge with a new generation

of rechargeable microbatteries

for longer-lasting, less invasive
medical devices.

Year founded

2020
_ _ _ Key markets
B Non-invasive continuous - Ophthalmology
intraocular, intracranial, and * Neurology
» Cardiology

blood pressure monitoring

Technology
 Microbatteries, solid
thin-film technology

. O
g INjECTOOWEr

www.injectpwr.com




WORMSENSING

A new sensor for a revolution in vibration

measurement

AT JUST
Wormsensing has made the l 5
first major advance in
vibration measurement in MICRONS
over 70 years with sensors Tu.ﬂﬁﬁﬁﬁ?‘:ﬁgﬁi”&m
that are as sensitive as they PR T A
are easy to integrate and use. Year founded

2020

Key markets
* Instrumentation and quality
control

N
A sensor that can measure * Predictive maintenance

vibrations on all types of - Embedded electronics for
assets with potential use the automotive and health
cases in all industries Markets

Technology

» Sensing element: thin-film
piezoelectric ceramic

(10 pm)
@ worms * Flexible and conformable

. electronic substrate js.moulet@wormsensing.com
www.wormsensing.com



Developing a range of innovation through use
that addresses the societal issues associated with technological developments
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Dream, Design, Do : Support for innovative projects

Dream. Design. Do.
Developing a vision Supporting R&D projects by integrating environmental,
Exploring possible routes usage, market and industrialisation approaches

/v

300m? creativity spaces +60 projects/an
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RF data communications
antennas, filters, RF IC

Low-power processing
non-volatile memories,
FD-SOI, 3D IC packaging

Sensors
NEMS for inertial measurment unit
and acoustic, image sensors

Display
using organic and GaN microLED



SYSTEM DEPARTMENT:
DESIGN OF INNOVATIVE SMART SYSTEMS

Wireless
telecommunication

Cybersecurity



SYSTEM DEPARTMENT:
DESIGN OF INNOVATIVE SMART SYSTEMS

Innovative sensors
development and
Integration

Sensors

Sensors Embedded
Data Fusion

Predictive

maintenance




SYSTEM DEPARTMENT:
DESIGN OF INNOVATIVE SMART SYSTEMS

R
i

-

Antenna design,
Integration and

N

optimisation Wireless telecommunication

Localisation &
navigation

RFIC design




SYSTEM DEPARTMENT:
DESIGN OF INNOVATIVE SMART SYSTEMS

Energy harvesting

Battery
Power conversion Management
System




SYSTEM DEPARTMENT:
DESIGN OF INNOVATIVE SMART SYSTEMS

|dentify devices vulnerability

O Protect devices against futur attack

f |ab
- Y
2 . 1
a v

Cybesecurity




Connected skis - Smart Ski Experience ROSSIGNOL @

Connected skis

m Harvesting of ski deformation energy

m Evaluation of the skier's performance

m Monitoring of ski wear => economy of functionality

Technical solution

m Piezoelectric generator

m Power management circuit
m Low-power electronics

m Low-power embedded Al

Results

m Batteryless ski monitoring and performance
evaluation solution

m Pre-series produced and validated in an
operational environment (World Championship
2023)

= y



Batteryless Switches

Wireless & Batteryless switches

m Harvesting of mechanical energy from the user to
power a Zigbee Green Power command (lamps, roller
shutters, etc.)

m Flat wireless switch

Technical solution

m Patented electromagnetic system

m Optimizations by advanced electromagnetic
simulations + coupled electronic model

m Mechanical co-design with Legrand

Results and positioning
s 1.2mJ reached / 750uJ on the industrial version

m Highest energy density in the state nf tha art
» Production launched in 2021 'C [P R_LX

ARNOT
ae ia R h
[ | Parite‘nareig o e‘

L1 legrand’

Rotation axis  Coil Magnetic
(fixed) (fixed) __ launcher 2
<22 (moving)

Cart
(moving)

Rotating
central magnet

Magnetic
launcher 1
(moving)

rromagnetic circuit
(fixed)

Lower coil support
(fixed)

35



Material characterization

with mmWave RADAR

Identification of plastic, glass and aluminum for sorting of wastes :

Propagation study and lab evaluation of off shelf 60GHz radar

Design of a mechanical architecture to amplify radar signatures
(patented)

Measurement campaign for data collection

Classification algorithm on radar signals

36



Locating objects in a harsh environment

Ultra Wide Band customized protocol

CONNECT
oversee up to

TRACKING BASES

]
TRACKING BASE

oversee up to XB '

AREAS or TOOLS
. 7 N

Fach AREA .

can be assigned
up to X8

TOOLS

® Upto

X64 AREAS
" or X20 TOOLS
e per CONNECT

The solution is reactive and optimized to
manage up to 64 tools

The localization infrastructure is very easy
to deploy

v

10 cm ranging accuracy, 250 ms latency to detect
a zone crossing

v

UWB network anchors auto positioning

v

Location algorithm embedded in the tool

v

Based on COTS components



Thank you !!!

Your contacts :

strategic partartnerships : Nicolas.Bedouin@cea.fr

Technlogy transfer : Jean-Michel.Goiran@cea.fr

System Integration Division : Swan.Gerome@cea.fr

www.cea.fr

38
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