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Chips JU Pilot Lines

FAMES at a glance
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___.European Chips Act 5 pilot lines
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— Aim of FAMES

Credits: Jayet/CEA

= A European semiconductor pilo

= With opportunities for disrup
performance improvements

= Strengthening European lead
opening new economic oppor

Ip in advanced semiconductors and
ities for a wide’spectrum of markets
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— . 0Opening the pilot line to European stakeholders
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. FAMES Key Activities

R&D

5 Technologies +
an eco-innovation
Program

mee

Pilot line
Implementation

Cleanroom
equipments

A

Open-access Training & education

Yearly Calls Workshops, webinars

Spontaneous and schools
Requests
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___.FAMES Technological Portfolio

Embedded non- Radiofrequency 3D integration Small inductors . .
. . Eco-innovation
volatile memories components for DC-DC converters
10 nm and 7 nm nodes OxRAM, FeRAM, Switches, filters, Heterogeneous Power management
MRAM and FeFET and capacitors and sequential integrated circuits
(PMIC)

0,7V
57CPP
48/40MPP

loti loti . loti loti loti
_ _ _ _
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____.Innovative, Differentiated Developments for Key Markets

Computing
« Microcontrollers More Than Moore

* MPU * Automotive
* Trusted IC * 5G/6G chips
* Al/ML chips * RF connectivity

* Smart sensors
Sovereignty fields * Smart imagers
* Quantum chips * Smart displays
* CryoCMOS chips * loT devices
e Trusted IC * Cybersecurity
* New space components * Wearables
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FD-SOI
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— .FD-SOI 10nm and 7nm nodes

|
[N

e Transistor density

e High-performance/low-power trade-off
e Reduced current leakage

e Manufacturing costs

e Radiation resistance

e Over 150 patents filed by CEA-Leti

x*
greener electronics
FD-SOI+NVM 3D - RF - PMIC -

An innovative generation of chips with the best balance in
Power, Performance, Area, Cost and Environment (PPAC-E)
for highly energy efficient applications

-
Back bias \ : ]\{>Cmtocts

-

Gate — ~n Raised
Source/Drain

Ultra-thin Si //?r)

channel

BOX
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__.Emerging Non-Volatile Memories embedded in the BEOL

| EMBEDDED quicker access time and lower power compared
| to stand alone as they are on chip close to the
logic
'y l
- , NON VOLATILE retaining data even when the power is off
28nm FDSOI n

PERFORMANT reprogrammable and erasable multiple times,

‘ faster to write compared to Flash memories
L. Grenouillet et al. IMW’'21

G. Molas et al., IMW'22 .
LOW POWER lower power consumption than external non

volatile memories

CPU

<
<

OxRAM MRAM FeRAM FeFET interface
n D00 2000
lv M
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RF components
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____.RF components integrated in the BEOL

PCM RF
Switch

5= ~

FD-SOI is well-suited for RF/analog and mixed signal
circuits

* Performance/power savings

= Covering a wide frequency range

* From a few GHz up to the D-band centered at 140 GHz

Handle silicon substrate

FAMES - RF active and passive components, to enrich the FD-SOI
CMOS technology offer and open new markets:
= RF switches based on Phase Change Materials

= RF acoustic filters
= RF magnetic-based miniaturized circulators for >GHz bands
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3D integration
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3D Sequential integration

v . e . FAMES aims to enlarge FD-SOI heterogeneous
e co-integration with other devices using 3DSI
I s Y | to address new systems and markets

* Demonstrate 3D sequential integration with increasingly
complex circuits;

* Evaluate opportunity of Smart and scaled 3tier-pixels with GaN
ULED and RF applications

3 layer pixel

2 layer pixel

pLED GaN
3D HB or 3DSI
)P «— 5V 400°C device

. t3DHB

3DSI or 3DHB
“— FDSOI 10nm digital

3um pitch
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___.Edge computing based on 3D hybrid bonding (HB) chiplet
architecture

Architecture Technology

« Multi-chiplets:

* Generic Computing with ——— » Advanced technology node
OpenHW - Heterogeneous (size, technology
node, pitch)
» Low power accelerator _—", « Face down
+ No TSV

» Chassis die with
peripherals, 10s, memory
and communication
infrastructure

« Full digital compute chiplet
 Hybrid bonding:

+ Die-to-wafer, Face-to-face
« Base die:

« Mature technology node

« TSVs for power delivery and I10s

« Face-up
» Package
Novel 3D approach developed by FAMES:
Chiplet architecture with very low latency
e TSV : Back-Side Mid-BEOL TSVs To increase interconnect density
e Cu/Si02 HB : 5 um pitch by a factor of up to 100

* Front-Side and Back-Side RDLs
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Integrated Magnetics &
Power Management IC
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. Integrated Magnetics and PMIC for DC-DC power conversion

-.\ Power management integration in Systems-on-Chip

* Power converters densely co-integrated with digital or RF loading
blocks

e Solutions to improve power delivery in chiplet architectures
* Integration of passive components close to SOC

* Design and fabrication of integrated magnetics for inductive
passive components

FAMES will provide solutions to improve power delivery by integrating passive

components into SOC
* Design and fabrication of integrated magnetics for inductive passive components
* Collective assembly of passives by Micro Transfer Printing (MTP)
* Performance assessments via a functional technology demonstrator that integrates an
inductance-based DC-DC power converter, for granular power delivery

FAM ES The FAMES Pilot Line | March 18th, 2026 e

greener electronics



Hybrid integration of high density capacitors and
CMOQOS power conversion stages on 300mm wafers
for advanced 6G systems and HPC applications

= Power conversion: 3D caps

Hybrid integration

* Very high density capacitors:

* Specific ALD method developed for a MIM deposition
with aggressive aspect ratios

* TiN bottom and top electrodes

High A/R MIM * Sioxide and/or alumina for dielectrics

IT= 500KV Sigral A= SE2

G 15300 oo A game-changer for power sighal management

Higher surface capacitors
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16 environmental footprint criteria

Eco-innovation for more sustainable electronics
Reducing the impacts of electronics through R&D

16 environmental footprint criteria

Natural Resources Climate change

Water Use Land Use Non-renewable  Mineral resource Global Warming
energy resource depletion
depletion

* The development and implementation of lifecycle
analysis (LCA)

Human Health

* The validation of eco-innovative solutions in a
production-like environment

B8 © =

Ozone depletion  Human toxicity ~Human toxicity ~ Particulate matter lonising radiation Photochemical
cancereffect non-cancer effect ozone formation

Ecosystems

Acidification Terrestrial Freshwater Marine Freshwater
eutrophication eutrophication eutrophication ecotoxicity

* The development of technologies and end-to-end
systems to meet specific environmental criteria for
identified use cases.

lect
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Pilot line implementation
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__.New facility and Pilot Line tool capability in Europe

New cleanroom at CEA-Leti
2000m? double basement state of the art facility

Procurement of 100+ pieces of equipment
planned by the Pilot Line on 4 hosting sites

* France leti
I
Finland m

Ireland & Tyndall

. . s RN v ) . _
NextGen Au St r| a == SAL
ANR-22-NEXG-0001

=== SILICON AUSTRIA LABS
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How to reach us?
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FAMES Pilot Line website

Technologies Partners Open Access Training News & Events Contact

TOWARDS ENERGY-
SAVING CHIPS FOR
BIEIFAERANALOG
AN XS

The FAMES pilot line supports
innovation in advanced semiconductor
technologies for a sovereign European
chip industry.

https://fames-pilot-line.eu/
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Follow the FAMES Pilot Line on LinkedIn! m

p..

:l:J -Fﬂ

@fames-pilot-line
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_ .Subscribe to our Newsletter

v @ News & Results - FAMES Pilot | X + = O X
< . C 23 fames-pilot-line.eu/news-results/ m kg D @
FA I ' I ES Technologies Partners Open Access Training News & Results Contact
greener electronics
FD-SO|-NVM - 3D « RF - PMIC

FAMES Newsletter

Subscribe to our newsletter to keep up to date with the latest news and achievements of the FAMES project.

The newsletter is released every trimester.

Click here to subscribe
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. FAMES Key Activities

R&D

5 Technologies +
an eco-innovation
Program

mee

Pilot line
Implementation

Cleanroom
equipments

\ 4

A

Open-access Training & education

Yearly Calls Workshops, webinars

Spontaneous and schools
Requests
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—=Sponsors

The FAMES Pilot Line of the Chips JU is funded by Horizon Europe and Digital Europe Programs
and the National Public Authorities of the partners involved. Grants N° 101182279 and

BUSINESS
FINLAND

France

Co-funded by
the European Union

NextGen
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Das Land
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Thank you

Dominique Noguet / CEA-Leti
dominique.noguet@cea.fr

The FAMES Pilot Line | March 18th, 2026



