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New Space & COTS

Total nanosatellites and CubeSats launched Garssateiel

2600 === Nanosats launched incl. launch failures
=== CubeSats launched incl. launch failures
2400 CubeSats deployed after reaching orbit 2396
Nanosats with propulsion modules 2265
2200 === CubeSats launched to beyond LEO 2187
CubeSats launched in total units
2000 1T T 1
1]
£ 1800
o
@ 1600
G
— 1400
s
g
o 1200
£
€ 1000
=]
o
800
600
400
215
200 137
67 81 100 112
13 13 15 22 22 26 48 57
o 2 2 T e B 30

O & O H PP P AN RGN > ok oo
REIRIIAS r@&%@ FUPSASASRSRSRNN (19'\"'(1’0\ S Es s R S, %Q'L";LQ’L AU

Erik Kulu, Nanosats Database, www.nanosats.eu

2017/09/07 07:48

CME detection by SOHO
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http://www.nanosats.eu/

The CORHA 2 Project

= ESA initiative led by Seibersdorf Laboratories, Partner: University of Padova
= Building on CORHA 1 on radiation testing and COTS guidelines

= Creating an open-access COTS database to support the space industry

* [nvestigating Al-supported RHA for performance prediction and risk
mitigation

Our Goal:
Support successful COTS integration in space through radiation analysis and

selection guidance
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Project Overview and Schedule

Customer

Coordinator

Partner

Duration

Components

Part Types

Testing

Innovation

ESA

Seibersdorf Labor GmbH
University Padova

2024 — 2027

22

Voltage Converters, Data
Converters, Oscillators, GaN
FETs, Memories

TID, SEE (HI, Laser)

Database & Al
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CORHA 2 - Radiation Screening of COTS Components and Verification of COTS RHA Approach
Nr. WP MNa. Working Package Title 205 2026 S027 028
2024 Halfte 1, 2025 Hilfte 2, 2025 Hilfte 1, 2026 Hilfte 2, 2026 Halfte 1, 2027 Halfte 2, 2027 Hilfte 1|
slolnlolslelmlalmly ilalslolnlolylelmlalmls slalslolnlolilelmlalulilslalslolnlolsle
1 CORHA 2 I
2 MS-0: Kick-Off 4 31.10.24
3 MS-1: PLR - Part List Review .ABLOI.ZS
4 MS-2: TRR - Test Readiness Review QASIJ.IJS.ZS
5 MS-3: MT-TRE - Mid-Term Test Review Board & 31.03.26
3 MS-4: FT-TRB - Full-Term Test Review Board 04_26-02-27
7 MS-5: FR - Final Review TOd ay .:‘29.1 0.27
a | 1000 Selection of Test Candidates 1
9 | 2000 Procurement
10 | 3000 Definition of Test Plans
1| 4000  Test Set-Up Preparations ——
12 | 5000  Irradiation Test Campaings U
13 | 6000 Data Analysis & Reporting I
14 | 7000  Big-Data Management and Prediction of Component Quality and Risk
15 | 8000  Update Radiation Hardness Assurance for COTS
16 | 0000  Management
25.03.2025




CORHA 2 Project

—

Study Logic
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Task 1

Task 2

Task 3

Task 4

Task 5

Task 6

WP 0000
Management

D1: TN1: List of Test Candidates

Part List Review

WP 2000
Procurement

(PLR)

D2: TN2: Procurement

D3-TID-1... D3-TID-n: TID Test Plan PartNo.1 ... No. n

D3-SEE-1... D3-SEE-n: SEE Test Plan Part No.1 ... No.n

D3-Laser-1... D3-Laser-n: Laser Test Plan Part No.1 ... No.n

D3-p-1... D3-p-n: Proton Test Plan Part No.1 ... No.n (optional, test scheduled if
considered meaningful by the project team)

Test Readiness Review
(TRR)

WP 6000
Data Analysis & Reporting

WP 7000
Big-Data Management and Prediction of
Component Quality and Risk

WP 8000
Update Radiation Hardness Assurance for
COTS

Test Review Board
(TRB)

D6-TID-1... D6-TID-n: TID Test Report Part No.1 ... No.n

D6-SEE-1... D6-SEE-n: SEE Test Report Part No.1 ... No.n

Dé-Laser-1... Dé-Laser-n: Laser Test Report Part No.1 ... No.n

D6-p-1... D6-p-n: Proton Test Report Part No.1 ... No. n (optional, see WP3000 above)

D6-comp-1 ... D6-comp-n: Comparison of Heavy lon and Laser Test Data Part No.1 ... No.n

D7: TN7: Big-Data Management and Prediction of Component
Quality and Risks due to Space Radiation

D9: High resolution pictures

D10: Technical Data Package
D8: TN8: Report on Update of Radiation Hardness D11: Abstract

fi
REETIE E2 e e D12: Technology Achievement

Summary

D13: Final Presentation

D14: Summary Report

D15: Executive Summary Report
D16: Final Report

D17: Contract Closure Documents

25.03.2025
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Component Selection
Strategy

» Call for Component Submissions
« 133 submissions received Thark, g/
46 fully compliant with the Statement of Work
« 22 components selected together with ESA

» Part List Selection Criteria:
* Frequency & occurrence
« Comparability within component types
« Component availability

"CORHA
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CORHA v = DC/DC Converters:
LM2671M-3.3/NOPB | LT8646SIV#WPBF | LMR14030SQDPRRQL1 |
t;ms;g;g;:;m LMR16006YQ3DDCTQ1 | LM22676QMRE-ADJ/NOPB | LT8643SIV#WPBF
) LMR16006YQ3DDCTQ1
PE/DE CONVERTERS TsesssuAwRRE = Analog-to-Digital Converters:
il AD7490WBCSZ | ADS7028IRTER

ADS7028IRTER
ANALOG-TO-DIGITAL
CONVERTERS

= Oscillators:
ASAAIG5-16.000MHZ-Y-T3 | DSC1101DM2-016.0000T | ASVMB-

DSC11010M2.016.0000T | 16.000MHZ-XY-T

ASVMB-16.000MHZ-XY-T

OSCILLATORS

= GaN FETs:
/ GAN7RO-150LBEZ GAN7RO0-150LBEZ | EPC2234 | EPC2067
GaN FETs o = Memories:
o) S PR MT25QL128 | MT25QU128 | MT25QL256 | MT25QU256 | MX25L128 |
(= rmzsauias xasuias MX25U128 | IS25LP128 | 1IS25WP128
MEMORIES MT25QU256 1S25WP128
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Radiation Testing

Testing Source Facility

TEC-Laboratory, Seibersdorf, AT

e ST (ISO/IEC 17025)
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Heavy lons HIF (UCL), Louvain, BE

Pulsed L SEE Laser Test Facility Seibersdorf,
dised Laser Seibersdorf, AT

TEC Laboratory Seibersdorf, Austria

Heavy lon Facility, UCL, Belgium
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CORHA 2 Test Strategy

&
a
TID — Co-60 SEE - Heavy lons

« Sample Size: 5+5+1 » Destructive SEE:
« Target Dose: 50 krad 2 samples & 2 LETs

 Standard: ESCC 22900 « Non-destructive SEE on
selected components:

2 samples & 5 LETs
« Standard: ESCC 25100
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SEE - Laser

« Destructive and non-
destructive SEE on
selected components

 Localize errors, study
error mechanisms, and
cross-validate results

e Standard: ESCC 25100

CORHA _
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Database & Al
Key Features q Key Benefits @

= Centralized Hub: A structured = Smarter Component Selection: Helping
repository for COTS RHA test results engineers find radiation-tolerant COTS

» User-Friendly Search: Enables * Transparency & Collaboration: Quick
efficient search and data retrieval for and easy data access
engineers & researchers * Improved Decision-Making: Al-driven

= Al-Powered Insights: Supports failure prediction and trend analysis
machine learing applications for » Data Archiving: Valuable test data stored
predictive analysis for future missions and applications
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RHA on COTS Guidelines

Recap on CORHA-1

v' Part criticality analysis
v' Evaluation of radiation performance of selected parts
= Use of existing data
= Use of information on manufacturing technology
v' Radiation testing
= Reduction of tested parts and radiation sources
= Radiation testing at board and system level
= TID and SEE testing recommendations
v' Part suitability assessment
= Recommended radiation design margins
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CORHA 2 Update on COTS Guidelines
Key Updates included in CORHA 2:
= Broader Component Coverage: Expands to new semiconductor A

technologies and a wider range of components

= Application of SEE Laser Testing: Methodologies for localized h
error detection, fault injection, RHA circuit design validation, Booort  orsuesonen ™
model verification, and cross-validation with heavy ion testing | |

= Al-Assisted Analysis: Investigation of machine learning-driven
failure prediction, anomaly detection, and optimized RHA

strategies for more efficient and cost-effective COTS RHA |
approach | " gy
\ “tO:w_r_;,u... gl

‘CORHA i 25.03.2025
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CORHA Website
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Total lonizing Dose Testing

v

TEC Laboratory Seibersdorf

v

Displacement Damage Testing

v

Single Event Effect (SEE) Testing

v

Consulting Services

v

Space Radiation Environment
Definition

v

SATDOS Reference Dosimeter Platform

v

SEE Laser Testing

v

CORHA-2

v

Development

v

Why Radiation Hardness Assurance?

Contact

https://www.seibersdorf- R By Ty e

T: +43 50550-2545

laboratories.at/corha? F. 143 505502502

corha(at)seibersdorf-laboratories.at
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Welcome to CORHA-2: Next-Generation COTS
Reliability for Space Missions

Reliable COTS, Sustainable Space — Powered by CORHA

CORHA

Building on the success of its predecessor, CORHA, the CORHA-2 project is an ESA-funded initiative
led by Seibersdorf Laboratories with the University of Padova. CORHA-1 initially set the groundwork
by testing COTS components for radiation resilience and established RHA (Radiation Hardness
Assurance) approaches to enable cost-effective, reliable use of commercial technology in European
space missions [1][2][3][4]

CORHA-2, officially launched on October 31, 2024, expands this vision over three years, pushing the
frontiers of reliability for COTS components through advanced radiation testing, database
transparency, and Al-driven predictions

CORHA | 25.03.2025
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CORHA @ Seibersdorf Laboratories
CORHA-2 is more than just a testing initiative - it's a transformative step towards reliable, accessible space
missions.
Forschungsdienstleistungen - Seibersdorf, Lower Austria - 75 Follower:innen
T, 2R
e \ET T ( / Follower:in ) ( **)
o AR,
Start Info Beitrige
@ Bilder Videos Artikel Dokumente
CORHA Sortieren nach: Relevanteste »
CORHA @ Seibersdorf Laboratories
CORHA @ Seibersdorf £ORRAs. 13 Pollowerinoen
Laboratories T
. @ Power & Performance — GaN FETs for Space!
75 Followerinnen 4> Gallium Nitride (GaN) FETs are transforming power electronics for space
applications!
Sehen Sie sich eine S2mmlung GaN transistors offer high efficiency, fast switching, and radiation resilience, making
aktiver oder fmher_er Anzeigen them ideal for next-generation space systems. The following three GaN FETs have been
nach CORHA @ Seibersdorf largely requested and finally been selected for CORHA-2 radiation testing:
Laboratories an. GAN7RO-150LBEZ (Nexperia) — 150V, 7mQ Gallium Nitride (GaN) FET
Anzeigenbibliothek anzeigen L4 EPC2234 (EPC) — Automotive 160V enhancement mode power transistor
EPC2067 (EPC) — 40V enhancement mode power transistor
H .
These components will be put through SEE & TID testing to evaluate their performance
under space radiation conditions.
http://linkedin.com/showcase/corha- &7 Next up: Memories - toring CricalData i Space!
S e I be rsd O rf_ | ab O ra‘to rl es (=) Have you worked with GaN FETs in space applications? What are your thoughts on
their potential? Let's discuss!
#ESA #CORHA2 #GaNFETs #SpaceElectronics #RadiationTesting
o1
SEIBERSDORF
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Let's Stay Connected

+ Christoph Tscherne
Seibersdorf Laboratories

[=] christoph.tscherne@seibersdorf-
laboratories.at

Qe +43 50 550 2537
@) rha.seibersdorf-laboratories.com

Get in touch for collaboration, test
inquiries, or more information on
CORHA-2!
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Website

https://www.seibersdorf-

laboratories.at/corha2
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http://linkedin.com/showcase/corha-

seibersdorf-laboratories
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