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COMPONENTS FOR SPACE
CHALLENGES

SOVEREIGNTY COMPETITIVENESS FOR THE BENEHT OF SPACE SPECIFICITIES
ECOSYSTEM
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UDSM :A COMPETITIVENESS DIFFERENTIATOR

/" Performance
N\« Power consumption

Afew nm*

Gate-All-Around

Transistor evolution
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UDSM :A RACEFORPERFORMANCE
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UDSM STRATEGY

> Time to market

~ UDSMstrategy Accesto TSMCN?

proposed by Keep Design, System-In-Package Integration,
Components & Critical Industrialization, Qualification skills in France & Europe
Technologies WG - Strategy shared with European Commission and ESA
COSPACE Fr
» Long-term

Follow national FD-SOI roadmap

N7 is the best compromise -
°) A Heavy ions results

158 RO
..........

v' Performance / Cost/ Radiation s iR v—

v" Mature and wide ecosystem — Ips e

v" Radiation evaluation of AMD

Versal SoCdone by CNES : RARS213: HawinadponSige Batt et daadaiztin of AmATETAVDVersal TM
promising results AradDjar, Foat Mo, Frangis Rarar?, Dovid Dorgdd, Frangoise Bezard, /uenMekkd, Aare Maillard

'INS, Boah,’ MDXilinx
N
NanoXplore ;4.
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ETOILE

OBJECTIVE

To Develop and Validate building blocks in 7nm
For next FPGA & ASIC chiplet components in System-In-Package

V.

——+ Q3/24
KO ETOILE

V.

—  Q3/25
Chiplet strategy

Leader \ | NanoXplors

— + Q2026

CDR Interface phy
DDR4/LPDDR5

eFPGA7nm
Demonstrator

“ NanoXplore ) Q3/27

[V eFPGA

® Amays : © ARBYS. sl Domonstatewr
Amays hales ATELS.. Validation

{\/S' Project development part of the European strategy for building the next European space FPGAbased on 7nm
@ Coordinated action among COMDEASCNESESA
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CHIPLET

Chiplet partitioning: the new IC design paradigm

»

Monolithic die Chiplets

System Die
disaggregation aggregation-1

Design
Design flow
Wafer-level integration

Architecture

Co-optimization

Source CEA

Chiplet Partitioning — Denis Dutoit — CEA List

Design flow
Package-level integration
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EUROPEAN RAD-HARD FPGA

N) Rad-Hard FPGA Roadmap

NanoXplore

1,5MLUTs/DFFs 1,5MLUTs/DFF
21Mb RAI 100Mb RAM 100Mb RAM
896 DSP 4000 DSP 4000 DSP
16x HSSL 12G 32x HSSL 112G 32x HSSL 112G
ADC/DAC DDR 4/5/6 Phy DDR 4/5/6 Phy
PCle Gen6 PCIe Gen6
High speed ADC / DAC

SoC

7kLUTs/505kDFFs
32Mb RAM
35kLUTs/32kDFFs 1344 DSP
3Mb RAM 32x HSSL 12G
112 DSP Quad-core ARM-R52
No HSSL (DAHLIA SoC)

No Hard IP Processor

© 2023 Nanoxplore SAS Company Confidential

{\'& Project development part of the European strategy for building the next European space FPGAbased on 7nm
@ Coordinated action among COMDEAS-CNESESA
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CNES ROADMAP

Silicon
ULTRA7 FPGA

Chiplet, UDSM =4
Power GaN/SiC T Detectors

Data converters

Photonics

Solar Cells
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CNES STRATEGIC COMPONENTS PLAN

Development , Evaluation and Space Qualification
= Rad-hard FPGA (NanoXplore/ STMicroelectronics)
= Rad-hard & Rad-Tol Microprocessors et Microcontrollors (Microchip)
= Data converters (Teledyne-E2V)
= GaNRF(UMS)
= Power GaN/SIC (STMicroelectronics)
= QOscillators, Resonators, Quarts material (AR Electronique, EZUSCristal Innov)

= QCOIS

Florence MALOU - ESCOON2025 | 10



2024 HIGHLIGHTS :VLSI

Rad-hard FPGA in 28FD-SOlI technology Microchip SAMRH707 MCU
ULTRA: 1stFM delivered Qualification
ULTRAS300: Prototypes available since
Sept.2024

Teledyne DDR4 8Go SiP
Development

.’“‘ T_FLEDYNE eV

ywhereyoulook
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2024 HIGHLIGHTS :POWER

LEO Diodes Qualification High voltage SIC Schottky diodes
For Newspace application SEE assessment

°  No SEBof STPSC20G12WY @250V and 275V

*  Mission profile (limited SEE+HTRB) s validated

*  Anew SEEtest methodology shall be defined for SIC Schottky diodes

*  For higher voltage (500V target) at least process modification are required
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2024 HIGHLIGHTS :MICROWAVE

QFN Packaging for GaN validated for space use Microwave: GH25 extension to 35V

Operating the technology at Vds = 37V
allows 15% increase of saturated output
power, 0.5dB increase of linear Gain
keeping similar power added efficiency

yining gty
y

5G Wireless Infra Aerospace & Defense Satellite Test & Measurement GaN GNSS 10T RFID Waveguides >

Plastic QFN Platform from UMS Evaluated by CNES for Use
in Space Applications for Packaging GaN Components

February 11, 2025 | Editorial Team
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United Monolithic
Semiconductors
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PAE @9GHz (%)

vds (V)

liconductors (UMS) has announced that their plastic QFN platform, designed
for GaN MMICs, has been officially evaluated by the i'ét les
y) for use in space applications. This re: cluded in Note 19
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THANKS FORYOUR ATTENTION !

H.ORENCEMALOU@CNES.HR
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