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CNES OVERVIEW

CNES STRATEGIC COMPONENTS 

COMPONENTS MANUFACTURERS IN FRANCE

ZOOM ON KEY TECHNOLOGIES DEVELOPMENT

CNES EXPERTISE LAB & RADIATION LAB

FUTURE CHALLENGES
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R&T – Microtechnologies, Environment
Objectives

 Master new technologies and their failure mechanisms

 Improve space environment knowledge and Radiation hardening assurance

 Develop expertise and capabilities

Activities on all electronic components & technologies

 Survey & Assessment of COTS

 New technologies survey and evaluation : UDSM, GaN, Optical connectors, Passives etc.

 Innovative assembly & mounting solutions, PCB

 Radiation studies : Environment, Effects on components, Test means …

 Expertise lab

TRL 
25

30 to 200k€/action

2 - 3M€/year
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R-CS - Strategic Components 
Objectives :

 Reinforce European Non Dependence

 Increase European Competitiveness

 Adapt for Space and Evaluate existing commercial technologies

 Etablish viable European supply chain with strategic partnerships

Key technologies Development, Space Evaluation, Market introduction

 FPGA NG (NanoXplore, STMicroelectronics)

 Microprocessors and Microcontrollers (MICROCHIP)

 Data Conversion (TELEDYNE-E2V)

 RF GaN (UMS)

 Power GaN (ST)

 Discretes, Integrated Circuits (ST)

 Oscillators, Resonators, Quartz material (AR Electronique, EZUS-Cristal Innov)

TRL 
47

100k€ to 1M€/action

2,8M€/year

CTB Coordination and Roadmap



© cnes
6

Components Manufacturers in France
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 Wide range of products

 Space is a niche market

 Synergies with Defense, Aeronautics
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NanoXplore NG-ULTRA FPGA

Rad-Hardened by design SRAM-Based FPGA 

NX design, ST 28FDSOI techno, 

ST Non-hermetic Flip-chip BGA1752

Supply chain :
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 NG-Ultra v2: Including NG-Ultra v1 bug corrections and HSSL up to 8Gbps
• Validation in progress : 

o Main bug Fix V1/V2 confirmed OK!  
o HSSL : validation in progress

• Prototypes / Eval Kit availability for customers: Q1/2023

 Non hermetic Organic Flip-Chip assembly derisk/evaluation:

• New assembly line in ST Rennes

• Validation on-going with dedicated Test-Vehicle  Process 
frozen, qualified in Q1/23

 Qualified organic Flip-Chip FF1760 according ESCC9000P : Q4/2023

NanoXplore NG-Ultra FPGA status

NG-ULTRA Test boards
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IMPULSE Tool : Continuous improvement with regular releases : 
 KO done July 2021
 Routing capabilities improved (60% for NG-Ultra big designs, still improving), 

an effort will be done on frequency  on-going 

NG-FPGA Family Optimized Place&Route tools
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Microchip Rad-hard SoC Microprocessors
SAMRH71 : First Rad-Hard by design ARM Cortex M7 MPU

MCHP design, 150nm ATMX150RHA technology

CQFP-256 hermetic package : ESCC qualified  Flight models available

BGA-625 Plastic package qualification  according MCHP internal spec : Q1/23

SAMRH71 Architecture

Cortex 
M7

CQFP256

 Next generation Rad-Hard MPU and MCU : Radiation & Architecture assessment in progress



EV10AS940 Direct conversion module 

 Design completed CDR done in december 21
 Assembly of prototypes done (Q2/22) 
 1st Demonstration in ELECTRONICA Nov.22
 Characterization in progress :

• Ultra wide input bandwidth 33 GHz (-3 dB)
• Single ended analog and clock inputs to ease RF interfaces
• Low power: max 2.5 W (at 12.8 Gsps)
• Digital features: DDC with I/Q decimation (x2 to x1024), Multi-NCOs (x4), 

Fast Frequency Hopping (3 hop modes) and Beamforming
• Multi ADC synchronization
• Organic Flip-Chip SiP

 Assembly derisking in progress
 Radiations tests results : Q2/23
 Qualified part : 2024

Design : 
T-E2V

Wafer fab : 
ST, Other

Assembly : 
T-E2V

Test & 
Qualification: 

T-E2V

Supply chain
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Expertise Lab : Help to Design
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Laser platform for advanced
technologies

NG-LARGE ProbingNG-LARGE test board

Advantest V93K tester

NG-ULTRA emulation

Sensitive area to SEE
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Radiation lab
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 R2D2 lab (Radiation Reliability, Detection and Devices test lab) - CNES

 To Develop and Calibrate Radiations experiments for environments studies
 To setup test bench for radiations tests on components
 Use of sources with vacuum chamber for detectors calibration and test bench setup
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ULTRA 7
2024 Test Chip DUROC

Next challenges : Advanced technologies

NG-Medium
MV2022

NG-Large
MV2023

NG-ULTRA v2
MV2023

CMOS 65nm 
ST

16nm FF 
TSMC

7nm FF 
TSMC

FinFET

28FDSOI
ST

UDSM

18FDSOI
ST

Assessment, 
Evaluation 

Develop
Space

platform
Build new 
Ecosystem
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Next challenges : System In Package SiP
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 Complex module using a variety of die, technologies, both digital and analogue
 Increase the integration and the functionality
 Key to use UDSM technologies

Get skills in co-
design die and 

package

Develop die 
to die 

interfaces

Define the 
Qualification 

standard



© cnes

CNES.FR 

Thank you for your attention !

florence.malou@cnes.fr 

FIND US ON
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