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Content

= Project Objectives

= Project Structure and Schedule
= Test Candidates

= Test Set-Up Preparations

= [rradiation Campaigns

= Radiation Hardness Assurance Procedure for COTS
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CORHA Objectives

» Radiation screen Commercial Off-The-Shelf (COTS)

— Novel semiconductor technologies of interest to
— European Space Agency, ESA

—  European Space Industry, and

—  SmallSat applications

= Define and justify RHA processes for COTS

— Related to irradiation characterization of COTS
components

—  Consider simulation codes for SEU prediction
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CORHA Project

1 Management

WP 8000

Part List Review

D31... D312 TID Test Plan Part Mo 1 Mo 12
D3-13: TID Test Plan for Board Level Testing
D3-14... D3-15: TRID Test Pan Part No.7 and No.g

D4-1... D4-12. SEE Tesl Plan Past Mo .. No.12
D4-13: SEE Test Flan for Board Level Testing

D5: THE: Compiation of Test Flans
D&: THE: Schedula for completion of the iradiation

|
I
{
| (PLR)
|
I

Test Readiness
Review

D8-1... D8-15 Prefminary TID and THID Test Reports

D9-1... DB-13. Prefrinary SEE Tesl Reporl
DH0: THD: Compilatien ef Preliminary Test Repons

| (TRR)

———————————————— (TRB)

D111 . D011-15: TID and THID Test Reparts

D121 ... D12-13: SEE Test Reports

Data Analysis & Reporting D13: TN13: Complation of Test Reports

D14: Database and TH14: Database documentation

DA5: TH15: RHA for COTS used on low-cost missions

D16 TM18: Final Report
| 017 Final Presetation
I DA 8: Executive Summary Repart
D% Contract Closure Documents.
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Project Overview and Schedule

CORHA - Radiation Screening of COTS Components and Verification of COTS RHA Approach

Custo | er ESA Nr. WP Working Package Title 2019 2020 2021 2022
No. Il ‘F|M|A|M|J |J |A ‘s |D‘N|D fl |F|M|A|M|J |J ‘A|5 ‘O|N‘D 1 |F ‘M|A ‘M|J ‘J |A |s |o |N|D ) |F|M|A|
1lalzlalslaelzlaloliwlnlializlialasiielazliaaleloolarlzolas|oalas|oalorionlzelsnlsrlszslsz]zalas]as 38 39 |40

A=

1 - CORHA

@l s[iE1IN Seibersdorf Labor GmbH

2 - MS-0: Kick-Off & 01.01.19

Partner University Padova 7| - MS-1:PLR-Part List Review *"Jwﬂﬁ

4 - MS-2: TRR - Test Readiness Review

Kick-Off January 2019 |
5 - MS-3: TRB - Test Review Board .‘runwﬁ
Du ra.tion 36 months 6 - MS-4: FR - Final Review ‘TN-"Z-Z‘
7 ccD 301221
Components 12 8 |1000 Selection of Test Candidates h UPD
9 |2000 Procurement SL

Memories, OpAmps, MCU,
MUX, ConverterS,ADC 10 |3000 Definition of Test Plans |=Tl-

11 4000 TestSet-Up Preparations %SL

Part Types

TeStlng Tl D, SEE 12 |5000 Irradiation Test Campaings (;I__ 15L
: 13 |6000  Data Analysis & Reporting s S|
Campaigns 7 ,
14 |7000 RHAfor COTS h uPD

Innovation RHA procedures for COTS 5 8000 Management & st
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COTS Test Candidates
-

MT28EW128ABA Memory — Flash 128Mb Embedded NOR Flash Memory, single bit per cell Micron
- CY14V101PS nv-SRAM 1-Mbit (128k x 8) Quad SPI nvSRAM with Real Time Clock (NVM is SONOS) Cypress
MB85RS256TY Ferroelectric RAM 256K (32 K x 8) Bit SPI FRAM Fujitsu
CY15B102QN Ferroelectric RAM Excelon™- 2-Mbit (256K x 8) Serial (SPI) F-RAM Cypress
STM32F103 Microcontroller Microcontroller STM
“ STM32L152 Microcontroller Microcontroller STM
LT1499HS Operational Amplifier 10MHz, 6V/ps, Dual/Quad Rail-to-Rail Input and Output Precision C-Load Operational Amplifier Linear Technology
n LTC6240 Operational Amplifier CMOS Operational Amplifier Linear Technology
n CD74HC4051 Multiplexer Hi-Speed CMOS 8-Ch MUX TI
ADG5408TCPZ-EP Multiplexer HV Latch-up proof 8 Channel MUX Analog Devices
LTC3895 DC/DC Synchronous Step-Down DC/DC Controller Linear Technology
ADC128S102 AD Converter 500 ksps to 1Msps, 12-Bit A/D Converter TI
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Motivation for Test Candidates
= COTS components v Innovative Memories
« State-of-the-art technologies ¥ European Microcontrollers
o v Operational Amplifiers
= Special interest to ESA and .
. v Multiplexer
the space industry
v' DC/DC converter
: Focgs on SmallSat v A/D converter
applications




Several SEE Test Campaigns

Proton Iinen\

Proton Testing Heavy lon Testing Heavy lon Testing
Proton Irradiation Facility (PIF) RADEF Heavy lon Facility (HIF)
PSI, Switzerland Jyvaskyla, Finland UCL, Belgium
http://pif.web.psi.ch https://www.jyu.fi/fysiikka/e http://www.cyc.ucl.ac.be/HIF
n/research/accelerator/rad /HIF.php
ef/facility
ACC[EDE COTS 2019 q a"ty Page 7
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TID Test Campaigns - TEC-Laboratory, Seibersdorf (A)

T ]

STOCKERAU

BRATISLAVA
BUDAPEST

1o » BRATISLAVA
*, @ Gatzendort
N
.
J Resenberg
: ." SEIBERSDORF LABORATORIES
2444 SE1

e
" Untorwaltorsgort @ Seersdodt

EISENSTADT
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TID Test Campaigns - TEC-Laboratory, Seibersdorf (A)

EN ISO/IEC 17025 Accredited

A-P444 Sebarsdoct
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Seibersdorf Labor GmbH

J 1D-nu

Dopinganalytik, A-2444 Selersdort
EMV, A-2444 Swibursdort

10312
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Objectives
» Propose RHA approach for COTS

» Investigate upset rate calculation tools

SEIBERSDORF
LABORATORIES
T L L
Innovation - Radiation Hardness Assurance for COTS
4 I
Risk Assessment Matrix — RAM
Inputs Procedures Outputs

Content
= Literature review
» Ad-hoc RHA approach
— appropriate risk assessment

— calculation tools
e.g. PROFIT, SIMPA, FOM

— statistical analysis
= Compare SEU rate measurements

= Cost saving aspects

Mission Environment

Satellite Geometry
Technology
Flight Heritage

Test Heritage

TID Dose Level Estimator @ DUT positian

TNID Dose Level Estimator @ DUT position
LET Spectra Estimator @ DUT position

Fluence Estimatar @DUT position

Probability of Failure

1 2 3 i 5

Heemendl Consequence of Failure

Rigk Index Estimator

TID Test Indicator
THID Test Indicator
SEE Test indicator
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Summary

» CORHA - ESA project on RHA for COTS was launched in January 2019

= Coordinator: Seibersdorf Laboratories, Partner: University of Padova

= Project duration is 36 months

= Testing of 12 state-of-the art and innovative COTS components for TID and SEE effects
= Test candidates are selected and procured

= Test set-up preparations are ongoing, TRR on 27" November 2019

= Aninnovative RHA approach for COTS will conclude the study in 2021
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Thank you for your attention!

SEIBERSDORF LABORATORIES
RHA | Space Weather
Dr. Peter BECK

Seibersdorf Labor GmbH, 2444 Seibersdorf, Austria
T +43 (0) 50 550-4305, F +43 (0) 50 550-2502
peter.beck@seibersdorf-laboratories.at
www.seibersdorf-laboratories.at
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