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:KLTER GLOBAL MARKET
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®» Driven by competition, pressure on
prices reaches all links in the supply
chain.

®» Customer demand push up on
performance requirements.

Small Geo. Courtesy: ESA

®» Use of standard industry
practices are being imposed.

®» Recurrent equipment and
projects.

ATV. Courtesy: ESA

®» New challenges and needs
define a new and specialised
approach.

HTV. Courtesy JAXA/NASA




Siirer BACKGROUND
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® Operators and scientific community are requiring higher performance
systems.

® Global market demands more services with lower prices while keeping or
increasing overall reliability figures.

® The use of state of the art technologies is needed.

® In the past most of the EEE parts for Space were specifically produced with
specific processes. It is not the case currently!

® Space market is not a significant player in the global demand for EEE

components.
Automotive Industrial | | Consumer Aero. & Defense
2.7% 4.5% 14% 0.3%
Captive Industrial & MIL-SPEC
component commercial components
suppliers components

NDIA Paper, Lloyd Condra, Convenor, IECQ-CMC Avionics Working Group. Year 2000 data.
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& urer CHALLENGES — TO OVERCOME
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®» Product availability of high
reliability parts is becoming an issue
in space projects since:

¥ Market requires shorter lead
times.

/¥ Space level products storage is
not always economically feasible.
¥ Export regulations prevent
generation of strategic stocks.

7¥ State of the art technologies and
functions are not qualified for
space on time.

®» New projects separated from
classical approach are demanding
low cost practices.
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®» Mass market demands impose
continuous improvement in
performance and cost.

®» Technology evolution and short life
time cycles prevent long space
evaluation and qualification flows.

®» Newer technologies may exhibit new
failures mechanismes.

®» Some important families of products
are not manufactured following space
rules but are needed.

¥ Optoelectronics

/¥ MEMS

¥ Nanotechnology
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® EEE Parts manufacturers must be
involved in space needs.

®» Investment on new parts and
technologies are needed.

®» Growing opportunities in partnership
with enhanced relationships.

®» Approaching space needs from a
global point of view.

®» Proper communication channels must
be established.



o ~.tTer  CHALLENGES - COTS
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®» Required for new technologies, not available at space level yet.

® The use of COTS parts has inherent risks due to lack of experience and new
concerns (RoHS, counterfeit, etc.).

®» A key factor is the identification of reliability concerns based on space
environment and needs.

®» Deep technological knowledge and manufacturer involvement is required to
evaluate the risk.

Failure
Rate

Due to Latent Reliability Defects ‘ . .
Goals: 500 DPM within 0-30 days 4200 Wearout (increasing failure rate) NEEDS OF A
FIT within 0-1 year Due to oxide wearout, EM, hot-e,
Cumulative Fallout Vs. Time reliability mechanisms S EC HC AP OAC
follows a lognormal distribution) P I PR H
Scope of Control Infant
Burn In Mortality /
....... = CUMMULATION
"'1 Year' Wearout Wearout
Target

Infant Mertality (declining failure rate) ENHANCES THE
efc Goal: <0.1% failing for intrinsic
Impact of Burn In: 'ml'y/ A3um  18u AND EXPERIENCE
\ <7 YR Early T'gR Time




.‘ auter  CHALLENGES - RoHS
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®» Mass production tries to adapt the most
used approach avoiding singularities.

®» RoHS provides a common playground
for commercial productions but

leadfea damages space needs.

» Not only COTS are concerned about
RoHS.

®» ROHS is not only tin whiskers:
/¥ Long terms storage conditions for
new terminations.
/¥ Modification of PCB population
and manufacturing process.

» Assessment of different mitigation
techniques are required.
¥ Conformal coating.
¥ Annealing.
/¥ Others. —




& rer CHALLENGIES - COUNTERFEIT
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®» The use of non qualified and specialized procurement channels may lead to
increase the problems derived from counterfeits

®» Counterfeit problems are well known at industrial levels and increasingly
affecting high reliability markets.

®» Proactive approach and detection techniques can save enormous amounts of
time and money.

'ADGA52BR

Different Plastic
(CSAM)




&iirer  OTHER CHALLENGES
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®» Space industry must respond
to concerns not previously
addressed.

Risk
®» Risk management tools and ﬁ ‘ identification I

proactive problem anticipation

techniques are mandatory.

[ Review } [ Analysis }
®» Active monitoring and
obsolescence mitigation Y\ /7
techniques, allowing re-use of
cumulated data are required. [ Solution: Plan

implementation

®» The use of specialised —

channels provides a dedicated
approach tailored for space
needs.




& irer  EEE PARTS CHALLENGES
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B Space environment presents unique concerns not addressed by mass market
industry.

/¥ Lead time. Definition of schedule critical item (SCI).

¥ Lot validation failure. What happens if a SCI fails during lot validation?
/¥ Radiation performance. Can we wait until complete characterization?

/¥ Export restrictions. Jurisdiction modification during procurement.

¥ Production shortages. Can we anticipate problems?

/¥ Inability to meet project quality requirements. Which are my alternatives?

® EEE parts are in the critical path of the satellite manufacturing.

® Failures on a simple component can lead to lose the complete mission.
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&iirer  PARTS PROCUREMENT
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® EEE parts are the foundations of
a satellite.

® Parts Engineering and Testing is

P . g .
Engir?étesring providing the right tools to the
proper selection and subsequent
use of EEE parts.

companies / organizations are
giving solutions to the problems
derived from the new industrial
environment.

J ® Parts procurement and testing

Testing

® EEE Parts product assurance,
requirements understanding and
specific services are key factors in
the project success.
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PARTS PROCUREMENT

PROCUREMENT AS A COMPLETE CYCLE
ACTIVITY

Parts
Engineering

Testing

Logistics

Parts and suppliers
identification, definition and
selection.

obsolescence

PO Placement
Logistics and Follow-up
ITAR Management

Incoming Inspection
Testing implementation
DPA, RVT, SEE, Screening, etc

Parts delivery
Non conformance Management
Kitting, storage, relifing,

DCL complete analysis
Specific project analysis
Identification of most appropriate scheme

Preparation of testing plans and documentation

Complete characterization and verification
Lot validation (RVT, LVT, specific testing)

Long term storage
Active mitigation management
Specific logistic flow




o ~.7er  PRODUCT SELECTION
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=» Proper product selection
requires access to key
information and continuous
monitoring.

® Integration of experience

from other market segments.

®» Appropriate reporting
systems allows a right
decision taking process.

Tecnologica
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Alter EEE Parts Catalogue

®» Detailed controls and risk mitigation analysis and plans must include actions for:

#¥ Obsolescence
¥ Alerts monitoring
/¥ Export control needs

7+ Long lead and critical schedule items
¥ Manufacturers and products evaluation

/¥ Counterfeit detection
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Quality System / Level

II licrocircuit, Linear, High-Speed, Fast-Settling, Precizion Operational Amplifier, Monelithic Silicen

all i all [«]?

Manufacturer Detailed Specification
Al n Click here to set Detailed Specification Generic Specification Issue H Rev -
i;‘al"-‘lg Devices = Detailed Specification Issue F Rev s
me
Datel (Adquired b... =52 )
E2V Semiconductors Applicable
Honeywell Click hese to set Style Documents
Multiselect "Ctrl + Click’. Max Selection: 3 Mnfrs.
a2 APPROVAL STATUS
= DAUIEOU S ¥ Qualified Part: ¥ v Certificate Number: QPDSIS-38535 13 Valid Until:
Component Number Evmct Ell'lo_te: Advanced parametric and additio
) Part Type will not apply
= SE::::CED PARAMETRIC a8 PPL EH] 4B QA Documents |r B Tests |r 88 Previous Use
2% Characteristics ||/ 28 Alternatives |r 2% Eng. Models |r 22 Alerts |r 2% Obzolescence
Qualified Part All Rad. Level == ] all = =
= = Qualified Part Y Rad. Level Mot Available
P, = All Humber of - —_ —_
ackage [~] [~] L all
Package Class | = [« Al =1 Resolution —= ol Al Package CAN-8 Finish Hot Solder Dip
EI Bandwidth 10MHz
==
Sample Rate B Humber of Amplifiers MONO
Finish _ El Gain (Minimum) 114dB
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NON SPACE LEVEL PARTS

Component
Selection

—>>

Component Review
- Review Board

Phase 1

Y

Manufacturer

Review

A 4

Application Review

v

Database

____________________ i e

Procure Component

Lot(s)

Phase 3

Perform CA

—»

Delta Evaluation
Tests

100% Screening

Verification

Phase 4




: ALTER SPECIFIC SCREENING
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®» Parts neither designed nor manufactured to ELDRS — Resuls for a COTS Low Voliage (1.24V)
Adjustable Precision Shunt Regulator

consider space environments. —
® Specific knowledge on the space environment and /|

characteristics are required in order to generate - /

proper testing scheme and results validation.

®» Radiation characterization versus radiation n | B

testing. | maer R

® Specific analysis per component, radiation effects
and application.

®» Accelerated testing is a valid tool to obtain
confidence.

®» Many factors involved in the analysis of the
results.

®» Not skilled analysis may lead to inconclusive

. results. — T
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SPECIFIC SOLUTIONS

PROBLEM

Availability of Space Qualified
Parts is reduced and decreasing

ITAR/ European dependence

OBSOLESCENCE/
Technology life-cycle

COMPETENCE

*Power reduction needs
*Mass reduction needs
«Performance increase needs.

* Depending on the function

COTS (Evaluation +
Upscreening)

X
X

SOLUTION
ECI (" ASICS )
programme development
X X*
X X*
X X*
X XX*

Mixed signal ASICs can be an alternative solution to
procurement issues.

OTHER

Obsolescence
management
programmes
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SPECIALISED APPROACH

®» To face these challenges, procurement will move towards
to.

technical approach (deeper knowledge on parts)

topics to control (life cycles, technology changes,
terminations)

integrated (design, engineering, logistics,
anufacturing)

SPECIALISATION




SPECIALISED APPROACH

®» Different approach based on organization type and
project.

Internal resourcesl ‘ ‘ L Capability

External specialised resources

O serve.

| N Organizations
CoPPA approach without EEE parts
specialists




SPECIALIZED APPROACH

® CoPPA concept is evolved to a specialized approach.

® Classical advantages are kept while increasing the level of service and
support to new activities.

Project / Satellite
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& irer  SPECIALIZED APPROACH
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EEE Space
parts
manufacturer

Space
NELGL

= Simplification of supply
chain increases visibility of
space level manufacturers.

®» Extensive use of specialised
channels provides more
efficient bi-directional
information flow, ensuring the
right feedback is provided.

® Orientation on global market
demands helps to focus
developments allowing
required return on investments
and coverage of key functions.




& irer  SPECIALIZED APPROACH
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® Each actor is focused in their
core activity.

® Results are optimized
combining resources and
common needs (i.e. advanced
testing requirements).

®» Knowledge accumulation
accessible to all actors.

® Parts procurement
organizations (PPO) are the
evolution towards a specialized
approach.

RESOURCES OPTIMIZATION
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