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Inspired by Knowledge
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TUV NORD GROUP

We create trust in technology —below
ground, on ground, in space.
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Figures, data, facts

The TUV NORD GROUP at a glance (2022’s figures)
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, ) Employees worldwide Core Brands

Million Euro sales in the Industrial Services, Mobility, Training,
Engineering and Natural Resources, Aerospace

and IT business units

100 82

Active in 100 countries Group Companies
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The TUV NORD GROUP

Taken together, this is our expertise for your success.

Below ground On ground In space

With our knowledge, we stand for safety, independence and

quality —everywhere and at all times. We look to the future and dedicate e protect lives, goods and natural resources. We achieve this by offering

ourselves to making our clients even more successful in services in testing, inspection, certification, engineering and training.
the connected world.

TUVNORDARTER
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ALTER TECHNOLOGY

Inspired by Knowledge
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The Company

ALTER is a leading engineering company
which provides reliable and agile solutions
in engineering, procurement, assembly,
and test to many of the world’s most
innovative technologies, such as
semiconductors, electronic equipment and
geospatial intelligence.

Our company is present in space,
aeronautics, nuclear, automotive, medical
and defence among many others.
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(2022’s figures)

Zl

Million Euros Revenues

TRISMAC (Frascati) 24-26 June 2024

@

sites

00

RaR

Employees

M2 laboratories

TRISMAC

Trilateral Safety and Mission
Assurance Conference 2024

()

Years in the market

ALTER



TRISMAC

Trilateral Safety and Mission
Assurance Conference 2024

Business Unit Aerospace

ALTER

| | | |

ALTER ALTER ALTER HTV
SPAIN FRANCE UK GERMANY
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Non majority stake

GSI
UK
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Objective of Product Assurance

Basic definition from ECSS-Q-ST-10C Rev1 (March 2016):

“The prime objective of Product Assurance is to ensure that space products
accomplish their defined mission objectives in a safe, available and reliable
Wayll

Although this definition is independent on the type of mission or mission classification (from 10D cubesat to

top-class), the Product Assurance (PA) activities need to be tailored accordingly and following specific
standards.

However, the rapid growth of NewSpace and the emergence of new players in the space industry
necessitate innovative thinking, advanced tools, and associated PA services.

ALTER
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New projects, new Product Assurance

e Develop and stabilizing of Testing capabilities for small sat up to 500kg, getting compliance against ECSS-Q-ST-20-
07 tailored by ESA-TECQQQ-TN-024614.

e Leading the ESA project 4000134569/21/NL/KMLHALT: “Highly Accelerated Life Test Pilot Supporting Agile Space
Engineering”, assessing a methodology to validate commercial electronic boards for space.

e Participation in ATCOS project: “Alternative Test Methods for COTS”, with the main objective to gather
information on the performance and reliability of commercial parts, including automotive components,
investigating, and comparing the effectiveness and suitability of a typical board/unit test in comparison with the
classic test at component level.

e Development of PRECEDER (Prediction of the Electrical Behaviour of Electronic Devices under Radiation, Spanish
acronym) methodology, as a new concept to get confidence on device radiation hardness based on previous data.

e Design of a radiation test process at unit / system even satellite level, considering classic and mixed-field
radiation environments.

e Adapted PA services for NewSpace companies and universities, adjusting requirements related to EEE
components, materials, processes, and testing.

e Development of a low cost tool for analysis of the radiation environment for COTS (RAD-E4SPACE).

ALTER
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New projects, new Product Assurance

Traditional space and new missions need more agile methodology, taking advantage of
four pilars:

Digitization, which involves converting physical or analog objects (such as documents, images, or
records) into digital formats

* Digitalization, using digital technologies to transform business processes including automating manual
tasks and embracing digital strategies.

* Machine Learning and IA, applied to prospective results for testing and processes.

* Direct contact with PA engineers, system engineers and technicians performing test, speaking the
same ‘space’ language

* PA mission tailoring. No two missions are the same! ALTER
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Same (old problems), new solutions

Some examples of processes addressed

e Search for EEE parts

e Approval process PAD approval process

LeNirtual Lab’

e Prediction of radiation performance for EEE

e Radiation modelling

e PCB Soldering PRE DER
e Online Audit/review RAD-E4SPACE

ALTER
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You need something (1)

find a EEE component
for my application

ALTER
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doEEEt

EEE parts database for Space
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I )0 l: F E ' S Resources Electronic Design Laboratory Services Tools About Us
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Manuel Morales -

Your place for EEE parts in space

¢
I
» [ %
: iy -
Capacitors Crystals and Oscillators Filters Fuses and Fuseholders Microcircuits Relays Resistors Discretes
4 \'®

Wires and Cables Inductors Transformers Switchas Heaters Thermistors RF Passive Components Cable Assemblies

Connectors
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doEEEt.com EEE parts database for Space

ey = i i i =
I)\J I: EE l s Resources Electronic Design Laboratory Services About Us B Manuel Morales

COMPONENTS (6) % CATEGCRIES

Applications expected requirements -

nyerters | HIREL || ENHANCED || COTS & AUTOMOTIVE

ADC1285102CIM... 7 stk & vEW COMMERCIAL Surface Moun: A0PCo+105°C 8 12:8its IMSPS Extemal
ADC1285102CIMT/N.. NOT QUALIFIED TSS0P-16
Texas Instruments Powered by i
=S phae: NOT LISTED IN 9PL
WFR DS SNAS293 ALTER i
[:] Compare
_ i carr | [oo]
5062R0722701VFA [ | amLy Surface Moun: -S5CI0+125°C 8 12-8its IM3PS Supply TID (HOR): 100 SEL (Let) 120
ADCI285102WROV CFR-18
Texas Instruments
596707227 o QPDSIS-38535
[ compare
| © bot/om IS | =
5062R0722701VZA amLy Surface Moun: S5Cw+125°C 8 12-Bits TMSPS Supoly TID (HOR): 100 SEL (Let) 120
ADCi28S102WGRAV CFR-16 (Gull Wing)
Texas Instruments =
S087.07907 &, QPDSIS38535
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B e:c BEY
5962R0722701V9A | oMLY DIE SSCin+125°C 8 12-Bits IMsPs Supply TID (HDR)- 100 SEL (Let) 120
ADC1285102 MDR i DIE
Texas Instruments
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ADCIZES10ZPWTSER NOT QUALIFIED 75508416
Texas Insluments NOT LISTED IN QP
WMFR DS SNASSZ5 .’i’, g i3
Q_J Compare | ACTIVE |

ALTER
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doEEEt.com EEE parts database for Space

I )G E E E "'” Resources Electronic Design Laboratory Services Tools Manuel Morales =

% CATEGORIES

€~ BACKTO SEARCH

5962R0722701VFA m D caRr | = poLseoM | (@) COMPARE | ==«
ADC1285102WRQV - Texas Instruments

ESCC Family D8 - 61 MICROCIRCUITS > SIGNAL ACQUISTTION-CONDITIONING > DATA CONVERTER = ANALOG TO DIGITAL CONVERTERS

EEE PARTS VALIDATION ACCORDING TO QUALITY PROJECT REQUIREMENTS ESTIMATED PRICES, LEAD TIMES AND STOCK AVAILABILITY

circur, Dgita-Linsar, CMOS, § Onannel, S0 KSPS 10 1 MSPS, 12 Bt Angog 1o Dignal Co nalitnic Sfican

1. Select & project requirement 1o check the suitability of this component and delta
activities needed if applicable:

- ECS38-Q-8T-60CCLASS 1 ECB8S-0-8T60C CLASE2
ECSS.0-STS0CCLASS 3 AN RO EORTED CLICK TO SEE ESTIMATED PRICE AND MANUFACTURER LEAD TIME FOR THIS
CONSTELLATIONS REFERENCE

£ CFP-16
Specific Functional & Bectrical s = i 2 =
2. Breakdown of proposed activities and estimated cost per selected procurement policy.
E E BE] El 11,1bits
GNAL E 68d3

- =
2 S48
L B8,3d5 1o Digital Comverter Monoiithic Silicon By
1 B iy
Alerts & Product change >
Mechenica Data X
Hermage >
Radiation: Potential Sansitivity >
Previoustest >
Radiation Features: SEE >
?Generic Functional & Electrical >

ALTER
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Our capabilities
B J° M
[E5

Only database for the space market with more Di“ﬁ;em“avs to All technical Laboratory services
illi i search components information in one Itant
than 22 million of Hi-Rel EEE parts and COTS. S e consultan

doEEETt Tools

Designed to support any kind of user (designers,

engineers, manufacturers, commercial) through _
the component selection process. L—-_II ﬁ

Comparator DCL/BOM Stockplace

Gain efficiency in the component selection and User area

information searching, improve
competitiveness and time to market. ® '\R

My doEEEt Proposal next

TRISMAC ALTER
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EEE parts database for Space

Help users to succeed

Differents ways to

All technical information Check Laboratory services Stock
search components

in one place alternatives consultant and price
and documents

PROPOSAL NEXT
k=
Global and family search Technical parameters T New Space and COTS

|
Recommended test ? Real time stock availability

and documentation activities according to

® Search suggestions # Radiation information I Comparator tool your'prqect l Instant price
requirements

® Adaptive parametric filter ¢ Alerts notificacions Fine tunning

® Load DCL/BOM CAD models

DCEEET..

ALTER

21 TRISMAC (Frascati) 24-26 June 2024




doEEEt.com database

Three grades of products for the Space and New Space markets

Space products Enhanced devices

USA and European
Manufacturers

Devices designed for Space applications and Plastic devices with enhanced properties
with quality and/or reliability confident designed for NewSpace applications
enough for use in Space projects

TRISMAC (Frascati) 24-26 June 2024
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COTS & Automotive

ALTER

COTS CATALOGUE

Devices designed for Commercial or
Automotive applications. Can be used in
space applications provided specific controls
are implemented depending on mission
profile

ALTER
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You need something (2)

| need to
know whether |
should test my device
for radiation

(but have limited budget....as
usual)

ALTER
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Prediction of radiation performance for
EEE components
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Prediction of radiation performance for EEE

PRECEDER (Prediction of the Electrical Behavior of Electronic Devices under Radiation, Spanish acronym)

PRECEDER

The strategy

PRECEDER extracts information from
experimental data and predict what will
be the behavior of similar components
without the need to test them under

radiation.
&:o ';\\°:o.f,
LSS
= o.o [./ .C. e 30 ®
____‘\0’ ® : \ » @ z : :
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PRECEDER in a nutshell

The problem solved

%

Linear
Regression
|ﬁ§@ Im 0207
3 ofo’o'
- P ,0.0.0
= o Q

MACHINE LEARNING
Logistic '
Regression

TRISMAC
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PRECEDER

Decision Tree

PREDICTIONS <

54
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KNN Dimensionality
; I Reduction
Random Forest K-means Naive Bayes
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PRECEDER

PRECEDER

oW INSPECTION LOT PROJECT

% Home
CUSTOMER PART TYPE
% My Test PLAN REFERENCE MANUFAC TURER
MARKING » | OATE CODE

% TYest Result

Chm : -
e RVT TESTING RESULTS Comparison between real behavior and

o vmn_oo O Paameter ravigaton  © S | mu |at| ons

O VisRE VBRCEO

Real results

VIBR)CBO Oarad 10krad 20krad J0krad Scrad Tokrad 100krad 24HANND 168MANN

ALTER
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PRECEDER
Predictions - Opto DDD example PRECEDER

fof vers I sotesteorsemncae <[] aytems o () g n prverent () 4 Mot v [E] sy Qe i\ fepomare [} Mewa - awn:«m.-

A DOWN.OAD PRMARY RECOMD

DD TESTING RESULTS
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You need something (3)

s

| need to
follow/witness the
test someone is doing

on my
- Board
- EEE part
- Inspection
- Audit

ALTER
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VirtuallLab

Our Lab and Knowledge at your fingertips
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Virtual Lab ™

Online platform to provide full visibility of your test and communications with
technicians

e Real time status of test performed

e |Immediate communications with technicians in charge of your test
e Analytical results, showing parameter trends

e |Implementation of Machine learning and prediction tolos

e |Implementing management of Parts Approval Documents and visualization of Project records

ALTER

31 TRISMAC (Frascati) 24-26 June 2024



Trilateral Safety and Mission
Assurance Conference 2024

Virtual Lab ™

& C { & virtuallabaltertechnology.com

ALTERLC%_I,VirtuaI Labm -ﬂ-Hurm :aﬂrew &Lsha’ata’rmimv My Area @Sugmﬂanlmpmwmem O Admin v

ALTER TECHNOLOGY is an expert, trusted supplier in engineering and testing of EEE components, systems and equipment, within the space and other technology markets. We offer a wide range of services, from radiation testing, screening, failure
analysis, destructive physical analysis, qualification, environmental testing and many more.

Laboratory Services. Main Testing Activities and Processes. Virtual Lab Capabilities.

» Screening, plan preparation and engineering support. « Full access in real time to the output of the on-going test.
= DPA (Destructive Physical Analysis). Direct link to the analysts performing the tests.
= Constructional analysis, reverse engineering. Permanent access to historical results.

Non-Destructive Techniques

Destructive Technigues = Failure analysis investigation. + Full access to the higgest picture bank available in the market.
» LAT (Lot Acceptance Test), QCI (Qualification Conformance Inspection). « Training material.
] ! « Initial and Final Customer Source Inspections (Pre-cap and Buy-Off inspections with « Documentation management.
Emviedamiental Testing worldwide presence: anytime, anywhere). + Push Notifications.
» Relifing Inspection.

Material & Procceses Testing « Evaluation analysis on commercial parts for space suitability.

« Thermal characterization.

= Authenticity test; Counterfeit investigation

« Element evaluation (on hybrid add-on parts).

» Storage with special conditions (hot & cold, dry atmosphere with nitrogen, etc).
Electrical Measurement Testing = Dice managing, inspection and storage.

Microwave Testing

Radiation Verification

Mechanical Testing

nnovation Solutions

Industry.

ALTER
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Virtual Lab ™

@inual Lab — S . NTTETY DGR TDM Close session
BETA

% Home Remark:
Crack in die.
% Laboratory Services <
S My Test o s «
- Section Direct Chat
% Our Customers TER P 2019/12/10 10:48:14 &
. Thankyou. The diode is
% Application Users . JANT! The datasheet cloud
be downloaded from manufacturer
S Application Activity Lo
% New Test <
% Suggests an improvement
M
% ReportError < The V-A measurements of the Diode D2 @
have been performed and the results -
% Related Photos : -
% Test Result

l## Components tree v

Y Filter

Related photos

/

Example of microsectioning and communication with technician ALTER
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TER Virtual Lab

TEST NAVIGATION

Test Result

Sub Tests @ >
@ 1-EXTERNAL VISUAL

2-LEAD MATERIAL VE

8] eREAT \

- SOLDERABILITY TE.

w

9 - TERMINAL STRENGT.

10 - INTERNAL VISUAL...

® & & ¢
0

11~SEM | INSPECTIO...
12- BOND PULL TEST
13- BOND SHEAR TEST

14- SEM Il INSPECTI

15-GLAS

VATION IN.

16 - DIE SHEAR TEST

® 17-CROSS SECTION (.
@ 18-SEM INSPECTION
® 19-MATERIAL ANALYS...

General external top view after RGA test.
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Example RGA data and interaction
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DIRECT CHAT ) *

& E) FAILED the reject criteria specified in §3.1 of Mil- ¥ .
Std-883, TM 10618.10.

We will continue with the Constructional Analysis
sequence.

= o - s .

0 Thank you for information David.

OK, moisture slightly above limit of 5000 ppmv.

Go on the analysis v

Select files:
ALTER
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Virtual Lab

‘@st Summary Result

EVI Photos

RX Photos

Circuit Side

Summary Anom. S/N's

0O 00 O0O0O
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Not-Circuit Side
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<
=

parts

™

NOT COMPLIANT
Scanning acoustic microscopy reveals major
deviations in the inspected parts These are

rejectable as per the used inspection methods. The
detected anomalies are

DLOY
interface on a bonding ar

Delamination of the lead-frame/moulding

€a (rejectable as per J-

TRISMAC (Frascati) 24-26 June 2024

irtual Lab

™

TRISMAC

ﬁmm: ac«ew Awmv MyNeu“ @Suggmunlmp'wuncm {§}Mni|~— [572) New Test ~ @Mquv Aﬂqxxlﬁm" Qucw;v @lﬁnﬂhﬂ'ﬂ.v

MPLIANT (minor anomalies observed)

>

coustic inspection does not reveal any deviations
eading to rejection. Nevertheless, some minor and
cceptable anomalies were detected. All of them
comply with this used inspection
are

method. These

DLO2A: Partial delamination of a surface-breaking

COMPLIANT (minor anomalies observed

Acoustic inspection does not reveal any deviations
leading to rejection Nevertheless, some minor and
acceptable anomalies were detected. All of them

f th this used inspection method. These

DLO2A

Partial delamination of & surface-bresking

Example of CSAM results

COMPLIANT (minor anomalies observed)

Acoustic inspection does not reveal any deviations
leading to rejection Nevertheless, some minor and
acceptable anomalies were detected. All of them
comply with this used inspection method. These
are:

DP02: Delamination of the top-paddle/moulding

DLO1/DLOZ

NOT COMPLIANT

Scanning acoustic microscopy reveals major
deviations in the inspected parts. These 2
rejectable as per the used inspection methods. Th:

detected anomalies are

DLO1

interfa

Delamination of the lead-frame/moulding

ALTER
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Virtual Lab ™

ALTER{;:;Mirtual Labm ﬂHDme Ec:ew Auhurmuwkwi:esv MfA.reav @ISuggestanlmpmvemem {§}Am:hv E‘E]Nemev &72) My Quotes v AﬂeportEnorv ‘Q_va Man

T NAVIGATION

Y
T
451

TID / VOLTAGE/CURRENT LOG

Test Result
RDE 2019014012 CUSTOMER OHB System AG

Results

LTC2387IUH-163PBF COMPONENT NUMEER LTC2387IUH-168PBF
Test Schedule

Li E ATN-RP-349, [ssue 2 MANUFACTURER ANALOG DEVICES

Lot Traceability

PINID#MFRI218238716#N16911 DATE CODE 1921

WAFER LOT KBS533.1

Internal View 3

2019/0917 COMMITMENT DATE 2022/07/08

Extemal View

Voltage/Current Log

S 7] SHOW RELATED DOCUMENTS [@ SHOW INVOICES £ SHOW CONTACT CALENDAR B8 SHOW DEPENDENCE TREE E SHOW USERS ACTIVITY E SHOW AUTHORIZED USERS

Test Facility
Voltage & Current
Bias Circuit
Test Equipment
6 —— VDD - Voltage
Go 1o Preceder 0.2 —— VDD - Current
5 —— OVDD, VDDL - Voltage
— OVDD, VDDL - Current
‘-; 4 0.15 ;3‘ — VL (CLK+] - Voltage
“ﬂ-J' o — VL (CLK+) - Current
g 3 g —— WH (CLK-) - Voltage
== 0.1 E —— VH (CLK-) - Current
> 2 (5]
0.05
1
: - - : ul 0
2020;"0%,"0? 00:00 2020/09/08 00:00 2020/09/09 00:00 2020/09/10 00:00 2020/09/11 00:00 2020/09/12 00:00 2020/09/13 00:00

Example of TID test on COTS parts ALTER
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Virtual Lab ™

ALTE R @ i rtu al Labm ﬁ Home :E Crew A Laboratory Services v My Area v @ Suggest an Improvement {:{} Admin v Eé New Test v @‘9 My Quotes + A Report Error v Q News v Manuel Domin... v

TEST NAVIGATION Radiated Emission setup. 30 MHz - 1 GHz

Summary

OnLine

EUT Identification

@ RADIATED EMISSION b
O Conditions & acceptance
O Set-Up
O Resuits <
O Uncertainties
@® RADIATED EMISSION - .. <
@® RADIATED EMISSION - ... <
@ CONDUCTED EMISSICN <
® ELECTROSTATICDISCHA.. <
@® RADIATED IMMUNITY <
@® ELECTRICALFASTTRAN.. <
@® SURGE IMMUNITY <
® CONDUCTED IMMUNITY <
® POWER FREQUENCY MAGN..<
@® VOLTAGE DIPS, SHORT ... 3
® VOLTAGEDIPS,SHORT ... <

Test Equipment

Functional Setup <

» )

Tests on equipment -

exame . ALTER
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Virtual Lab ™

fyrome Fqoew JL tonoramory Services v wmv @S.)ggoﬂmmptmmm 4% Aamin v [S, New Teat v E.';—;mem" Amﬁmﬁ' L\ News > @wmn v

ALTERVirtual Lab’

CLIMATIC = SUMMARY

OnlLios

EUT sdemnificanion

Funcuonnl Setup

Emvirormental conditions

Lot Treceahibty

3] (71 SHOW RELATED DOCUMENTS £ SHOW CONTACT GALENDAR | B SHOW DEPENDENCE TREE | B SHOWUSFRS ACTIVITY | 4f SHOW AUTHORIZED USERS

Cameora #1 Camera 82 Comera #3
@0 ® 0 o
vt vet: vrt:
o~ st AW Yt | et
-~ ~
~ -~

ALTER
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Virtual Lab ™

ALTER &Virtual Lab” fatome T oew J1 tsbomory e [ s tem < () unoest o rprovemers (G} ki [E] e e [y imn oot [ v () b i«

O LTI

Thermal Vacuum Cycling

tome P oew [ abormory seraen =[] srawn+ (F) segoest m inpemvernmn. S admin - [, sewtem v [B1 spoes s N\ mepattrory O mewnv B Mo g |
3 G o} | 3 L E

o rimmnmmene oo e D CIEs

FROPRIETART INFORMATION

5 madeied, adaph e, published, transatd
in amy matssial form n whols o1 in par ner discloscd taany thed party without the
rins il i ALTER

ALTER
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Virtual Lab ™

For coordinated procurements (and now extended for any mission type), review and
approval of documentation is not an easy task:

 EEE Parts Approval Documents (PAD)
* Non-conformance overview and quality records

Additional features:

* Follow-up of orders and delivery

e Access to laboratory reports from VirtuallLab

e Customised Dashboard for each user, including actions and new information

ALTER
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MENT — ADMIN

I MY PROJECT PADS - PROJECT: RD6 - LISA & Multiple filtering criteria

FANILY GROUP

| O RDS - USA
1 i
.D:"‘
- W ciEan FILTER
erent proiects Basic information: PAD number, Partnumber, PartType, Specification, Manufacturer and basic comments
= W2 v ENTRIES SEARCH:
available ' A %
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RAD-E4SPACE

Our Lab and Knowledge at your fingertips
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Conclusion

e New Projects require new Product Assurance approach, co-existing with the
traditional Space.

* Problems and questions are always the same. From 10D cubesat to class 1 mission

 Don not re-invent the wheell, just think on a different way to solve same question
considering your mission boundary condition

* Take benefit of the new tools and technology!

ALTER
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Thank you for your attention!

Contact details:

Manuel Morales
EEE Parts Engineer and Product Assurance

manuel.morales@altertechnology.com

Trilateral Safety and Mission Assurance Conference (TRISMAC 2024)
ESA —ESRIN. Frascati (Rome) 24-26 June 2024

Manuel Morales
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