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OUTLINE 

1.  New Space and COTS 

2.  Space standards 

3.  AEC-Q200 parts for space applications? 

4.  Lessons learned 
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NEW SPACE AND COTS 

New Space activities are active in: 
•  launchers 
•  constellations  
COTS components are mainly used in these applications. 
COTS are, today, rarely used in other types of projects except Tselecom. 
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Why COTS? 

There are 3 main reasons: 
 
•  better performances 
•  not existing in space QPL range 

•  COST, with 1/10 of the cost of 
equivalent space QPL parts 

reason why it is used  
in all types of space projects 

Launchers and constellations 

These are two approaches based on different selection criteria 
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Space standards 

Today, we have two types of space standardization systems addressing EEE parts 
 
ESCC: European Procurement and qualification system (QPL and EPPL) 
 
 
ECSS: Q60 series with guidelines for selection and procurement 
          Q30 and Q70 series for proper use of EEE parts 
          Several other E series 
 
All these standards would be affected by the evolution of the New Space era. 
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Space standards 

ECSS Q30 and Q70 series for proper use of EEE parts ,several other E series 
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Space standards for procurement of commercial parts: 
ECSS-Q-ST-60-13 (today) applicable for active EEE 

Class 1 Class 2 Class 3 

Evaluation  Complete Complete Partial 

Justification data collection data collection data collection 

Screening Complete Partial Light 

Lot test Complete Complete Partial 
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Space standards for procurement of commercial parts: 
ECSS-Q-ST-60-13 update 

<------------------------Informative area--------------------------> ß---Normative area-----> 

Mission 
reference 

Type "Low cost - experimental" 
mission, 

"Robust" mission 
with high quality / reliability needs. "Hi Rel certified" mission 

Cost Low Low/medium Medium/High 
Lifetime few weeks/months > 1 year > 3 Year 

Reliability low to medium High high 
Radiation  SEE negligible due to lifetime Relevant relevant 

Example ESEO, Cubesat in LEO, R&D 
payloads, serviceable systems 

SAT-AIS, Generic Constellation, 
Technology Demonstrators 

MEX, GAIA, Bepi Colombo, 
Sentinel 1,2,3, METOP SG, 
EDRS, Electra, Galileo FOC, 

IOV… 
Module, 
equipment 
or 
subsystem 
function 
  

Type Non Essential Essential Non Essential Essential all 

Radiation TiD Minor Minor Medium Medium medium to high 

(Minimum) 
Risk class 
(quality 
standard, 
guidelines or 
procedures 
to be 
followed) 

  Q4 (TBD) Q3 (TBD) Q2 (TBD) Q1 (TBD) 

Q0 
According to ECSS-Q-
ST-60-13C*, ECSS-Q-

ST-60C 
‘* extended to passives 
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Which part for which level? 

<------------Informative area-----------------> ß--Normative area---
> 

Mission 
reference 

"Low cost - experimental" 
mission, 

"Robust" mission 
with high quality / 
reliability needs. 

"Hi Rel certified" 
mission 

Reliabilty 
level 

  
Commercial parts Automotive parts Space parts 

What does it 
mean? 

no heritage 
no screening 

no lot homogeneity 
no evaluation 

Existing evaluation 
lot homogeneity 

low heritage 
no screening 

 
QPL parts 
Evaluation 

strong heritage 
lot homogeneity 

 



ESA UNCLASSIFIED - For Official Use ESA | 12/09/2019 | Slide  10 

Can we use AEC-Q200 parts in High Rel. space? 

There are several questions to be answered: 
 
•  What are the designs of the parts certified according to AEC-Q200 vs space QPL 
designs? 

•  What are the reliability data available to space customers and agencies? 

•  How the manufacturing processes and materials are monitored to ensure that 
the reliability of AEC-Q200 parts are the same that during certification (PPAP)? 

•  Can we accept parts without screening? if yes, for what applications? 
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Is the design of AEC-Q200 parts compatible? 

SAMSUNG MLCC catalogue 2016 
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Available reliability data? 

AEC-Q200 specifies clearly the tests to be performed and the methods to be used 
but: 
•  Reliability data package of AEC-Q200 are not freely available to space 
customers and agencies 
•  How the “four corners” defined in AEC-Q200 are chosen with regards to the 
range of certified products? 
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Is PPAP assuring a stable reliability level? 

For space QPL parts, we have equivalent document that is called : PID. 
It defines the design rules, the materials, the processes, tests and equipment used 
during manufacturing. BUT in addition to this, we request screening tests and a 
two years maintenance of qualification tests.  
 
PPAP is generally not available for space actors. We expect that in addition to the 
information contained in space PID we will find some Statistical Process Control 
that would allow to discard regular reliability tests. 

? 
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Can we accept parts without screening? 

What is the usual screening? 
•  specific tests like surge current 
•  short accelerated life test 
 
 
Is it relevant to remove early failure? 
•  early failure are not always the same 

types of failure that long term failure 
•  What are the types of rejects observed 

with usual screening? Ariane 5 field return 
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Can we accept AEC-Q200 parts for space projects? 

It depends on two main aspects: 
 
•  what are the needs and requirements? 

 mission duration, criticality, constellation or not, cost 
 

•  how can we trust our suppliers? 
 PPAP, reliability testing, audit, etc? 
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What can we learn space QPL parts? 

Space QPL parts are reliable. (too much?) 
 
For example: Ceramic capacitors lifetime 
2000 hours life test at 2 times rated voltage at 125C is equivalent to more than 
100 years of operational conditions.  
What does it bring for a “3 years” mission? Do we still need a derating? 
 
Screening is part of space heritage and is mandatory for flights models. 
It may be now the time to analyse the types of rejects during screening. Is it still 
relevant as  it is defined? 
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Thanks for your attention  

and  

see you next year 


