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INTRODUCTIbN

~ 2300 €

FM QML-V qualified
Rad-hard data converter
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INTRODUCTIbN
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BUT...  Highperformance FM QML-V qualified
- commercial equivalent Rad-hard data converter
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Seville - Spain

ALTER  esa 25 to 27" March

QUALIFICATION OF COTS FOR RADIATION :

‘ WHY WE NEED TO
N SHARE DATA AND HOW ?

\\. Chloé Mamet

Components engineer




UNDERSTANDING THE RISE OF COTS IN TODAY'S
SPACE INDUSTRY

High [ Space qualified
Rad-Hard
Part’s
quality level Newspace
Rad-Tolerant
COTS
Low . . . . , .
Expensive Affordable
Part’s price
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UNDERSTANDING THE RISE OF COTS IN TODAY'S
SPACE INDUSTRY

Z
Toulouse Space Team

Satellites

Cartographie européenne du NewSpace
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Exploitation de systémes satellitaires

7 O o o5
o
; N kinéis A kartens
OneWeb @ Satellites .ASTRA;T =Zieies ARGIT
DCREFLEX SoncE O ALLSPAGE B @ unseenlabs : Q
ThalesAIema renos ko g s S Xnnmzan nemiers KUVA SPACE
- Space X J QEACEE e @ FOSSA Quc 1cJ “ VNN LA ps i
Y - W Nanoracks SeErRENUM ARCTIC SPACE Antec h constellagion i se=ssHac.
N ) s ? TECHNOLOGIES sd LEAFSPACE hiooe. T ORORA
@ ﬂ Swissto12 BST H RIVADA  omeee o 2
AIRBUS & ) PRE&METHEE . " c ConstellR n
e TH_RIUM abaoorbkal ICEYE AIRMO|
. | e | EEE e companies
hemeria & AT R P 5 8 <§‘§= acu ) - ' share my space A S5=75 astrOcast
rerbit  open & o @ == Temaboties (%) K LEO S o .
4P aerospacelab / CosMes . ‘&snn EVOLUTION PRERE /\ Miratla NEURD "‘ O <! —
-y IMT ALen = Stellar I n
K GOMspace mw=e= (@) Tyvak internationat GERMAN / O oneweh  startical SATELIZT

ThinKQUANTUM|

2

Lanceurs et services

associés
€.
malasPace B
HYPRSPQCE e :

RIDE. SPARKORBITAL

i
PANGEA ASTR
nano . [ — m . o sﬁ&g?;;\
E avionics Reﬂcﬁol‘l SPACE x- ggg:gu -e ORBIT BOY /
B tHrUsTME P 97 g VEOWARE . J— @
CYSEC I i (82sPACE
space (5 & g GATE Space @ T Eigjee g mmsp\-;pg " f e Déetin
® [PREALTRA 4 TACHYON . e
. s iGINEERING SieACATE — rreemraer , clearspace PACE
&Jﬂﬁ@ comat Ll v/ socumions D@D 65 v i 3 C ™ e ENYOL SAB~
T PROJEC SPACEMIND - e SDLSTDHM ,:;:B.A:aosp.«zz ‘
ESEEe oN — SPACE VURENR ey 0 i
- & ) LM LUNASA A
\ O TernWaves / o m Asoss~  Zymi 1REN SBLDSPACE
AEUTRON STAR SYSTE S 3 ZEPHALT HALD
ous-systémes bord R [o]][e o] R —
http://www.toulouse-space-team.com et équipements ST mai 2023 — -
EN
REPUBLIQUE é J'4
FRANGAISE Chloé Mamet - CNES - ACCEDE | ESCCON 2025
cnes



WHEN TALKING ABOUT COTS, WE TALK ABOUT

COST. HE
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UNVEILING THE CONSIDERATIONS WITH THE
USE OF COTS

RADIATIONS
Expertise

 Vulnerabilities of each
technologies
* Interpret test data
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UNVEILING THE CONSIDERATIONS WITH THE
USE OF COTS

RADIATIONS
Expertise

 Vulnerabilities of each
technologies

€
69 Budget * Interpret test data

* TID: 15

« SEE: 30
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UNVEILING THE CONSIDERATIONS WITH THE
USE OF COTS

MOUNTING RADIATIONS
COTS packages Expertise
» Usually easy to qualify (plastic) * Vulnerabilities of each
« Careful with new packages € technologies
& Budget * Interpret test data
R ‘ Complete mounting
S qualification : 50

Pure-tin induced risks (ROHS) [ . Tip: 15

 Heat treatment
 Coatin
9 . SEE: 30
E X
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UNVEILING THE CONSIDERATIONS WITH THE
USE OF COTS

MOUNTING RADIATIONS

The lack of shared data hinders collective
progress...

Radiations
* Mounting

Reliability ?
Alerts on components ?
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HOW TO BENEFIT FROM THE USE OF COTS :
CNES INITIATIVE TO SUPPORT THE FRENCH
ECOSYSTEM

cm ory ia msu %?;]GFT“;"Z‘? 122}/;1:1 NON .
9 e  Tests conducted exclusively by
vemoryDDR& |, eossy | 20 CNES
mzfrﬁcg 19
e mineo M B on =)  Access (only to French entities) to

report and analysis by expert
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HOW TO BENEFIT FROM THE USE OF COTS :
CNES INITIATIVE TO SUPPORT THE FRENCH
ECOSYSTEM

c mmmmmmmmm %?clsrfzf // .
v  Tests conducted exclusively by
ooooooooooooooo coss) | Zh CNES
m2/m 19
e mineo M B on =)  Access (only to French entities) to

reporst and analysis by expert

First step toward informed data sharing...
-..but not sufficient to address today’s challenges
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HOW TO BENEFIT FROM THE USE OF COTS :
ANSWERING THE NEEDS OF OUR ECOSYSTEM

’l‘l)""/ Components available

Tests & radiati Q4 2025
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HOW TO BENEFIT FROM THE USE OF COTS :
ANSWERING THE NEEDS OF OUR ECOSYSTEM

q b Components available
14D / Components av 200 REFERENCES

Tests & radiations

aHEICO C “‘"

Analysis of our ecosystem needs :

« Multipart »

Data sharing

between CNES

and ADS, TAS,

SODERN and
M Laboratory M SME M Start-up M Llarge company TDMS
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HOW TO BENEFIT FROM THE USE OF COTS :
ANSWERING THE NEEDS OF OUR ECOSYSTEM

q b Components available
TRAD, o 200 REFERENCES

a HEICO ¢ “‘"

Analysis of our ecosystem needs : Common interests :

« Multipart » * Isolated components

_ « Power management ICs
Data sharing

between CNES ° ADC/DAC

and ADS, TAS, | Microcontroller
SODERN and

M Laboratory W SME ™ Start-up M Large company TDMS
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FRANCAISE

Liberté

cnes

Chloé Mamet - CNES - ACCEDE | ESCCON 2025 (-




HOW TO BENEFIT FROM THE USE OF COTS :
ANSWERING THE NEEDS OF OUR ECOSYSTEM

30

Transistor FET and
drivers

« GaNFETN

* High power NPN

* High power PNP

* Driver GaN

* Isolated MOS Driver

Power management

* Linear switching regulator Boost

* Linear switching regulator

* Linear voltage regulator Positive Vout
* Linear voltage regulator Negative Vout
* DDR power supply

Logic

* Logic gate

 8-Bit Addressable Latches

* Inverters Hex Schmitt-Trigger

Transceiver M Transistor
 High Speed CAN Transceiver

* Isolated RS-485 Transceiver
Mux/Demux

* Decoder Demultiplexer
Supervisory circuits

» Power and Current Limiting eFuse

* Programmable Current-Limit Switches
Linear Switches Linear Switches
» iCMOS Quad SPST Switches
Amplifier

* OPA /& Instrumentation Amplifier

B Power management

Amplifier
Logic
Transceiver
Mux/Demux

Supervisory circuit

Ex : SI8271AB
Isolated Gate Driver from Skyworks

Ex
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AN OPTIMIZED TEST PLAN : MEETING NEEDS
WHILE CONTROLLING COSTS

SCREENING

Cf-252

LET ~ 43 MeV.cm?/mg
(To MAX> VCCMAX)

AND/OR gi%

Laser

E ~ 3 nd/pulse
(To MAX? VCCMAX)
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AN OPTIMIZED TEST PLAN : MEETING NEEDS
WHILE CONTROLLING COSTS

RADIATION
SCREENING
QUALIFICATION
Cf-252 Heavy ions (DSEE)
LET ~ 43 MeV.cm?/mg LET ~ 60 MeV.cm?img
(T° wax: VCCpax) (T° maxs VCCpiax)
AND/OR é% Total ionizing
L dose (TID)
aser Min. 15 kRad
E°~ 3 ndipulse One step every 10 kRad until loss of
(T° maxs VCCpax) primary function
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A RELIABLE SOURCING: ENSURING TRACEABILITY

AT COMPETITIVE PRICES

SCREENING RADIATION

QUALIFICATION
Cf-252 Heavy ions (DSEE)
LET ~ 43 MeV.cm?mg LET ~ 60 MeV.cm?/mg
(T° waxs VCCoiax) (T° max: VCCpiax)
AND/OR g% Total ionizing
L dose (TID)
aser Min. 15 kRad
E ~3 nJipulse One step every 10 kRad until loss of
(T° max: VCCpiax) primary function

PROVIDING
COMPONENTS

Test reports and
Justification document

Sourcing and storage

Components available on
R2COTS®

EXN
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WHY TRACEABILITY MATTERS: ENSURING
QUALITY AND COMPLIANCE

COUTERFEINTING RELIABILITY TRACKING
15% of electronic components sold ensuring suppliers and distributors Radiation data are batch
worldwide are counterfeit comply with quality standards dependent
o ® o o o

2 L, &J AJ ad
13 9010 G010 §HD TWD WD

‘Eﬁzmo
Sadi REv 3

0420001345
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HOW TO BENEFIT FROM THE USE OF COTS :
TAILORING SOLUTIONS TO EVERY PROJECTS

\\\\\\\

RAD-HARD R2COTS® x CNES COTS + RAD CAMPAIGN
Reference : Gate driver Rad Reference : SI8271AB-ISR Reference : SI8271AB-ISR
gal\;ﬂ’ High reliability ESCC Manufacturer : Skyworks Manufacturer : Skyworks Solutions
Solutions | : 1 8 (
Price (1 pc) : ~50( Price (1 pc) : 7 Bl ’

\_ AN DA
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COLLECTIVE EFFORTS : SHARING DATA, COORDINATING
RESOURCES, AND ENSURING THAT KNOWLEDGE
BENEFITS THE ENTIRE ECOSYSTEM.

PERFOR
MANCE

lg]

QUALITY
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