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ESA standards for assembly of 
space hardware

1. ECSS-Q-ST-70-08: The manual soldering of high reliability electrical 
connections

2. ECSS-Q-ST-70-07: Verification and approval of automatic machine 
wave soldering

3. ECSS-Q-ST-70-18: Preparation, assembly and mounting of RF cables
4. ECSS-Q-ST-70-20: Determination of the susceptibility of silver plated 

copper wire and cables to ‘red plague’ corrosion.
5. ECSS-Q-ST-70-26: Crimping of high reliability electrical connections
6. ECSS-Q-ST-70-28: repair and modification of printed circuit board 

assembly for space applications
7. ECSS-Q-ST-70-30: Wire wrapping of high reliability electrical 

connections
8. ECSS-Q-ST-70-38: High reliability soldering for surface mount and 

mixed technology



ESA-ESTEC team in charge of 
verification in compliance with 
the ECSS-Q-ST-70-XX

1. TEC-Q (W. Veith)
a. TEC-QT (M. Nikulainen)

– TEC-QTM (T. Ghidini)
– C. Villette

– J. Hokka
– G. Corocher

– N. Beadle (100%)
– R. Dohmen (50%)
– D. Adams (on demand)



Mechanical stress: Vibrations and 
shocks

• Mechanical Vibration stresses

• Unit acceptance tests
• System acceptance tests
• Satellite acceptance tests
• Launch
• Re-entry

• Mechanical shocks stresses
• Stages separation
• Solar Array deployment
• Landing



Thermal stresses

• Curing of adhesive
• In step PCB bake out
• Acceptance thermal cycles at unit level
• Acceptance thermal cycles at system level
• Acceptance thermal cycles at satellite level
• On-Off cycle  during ground testing
• Temperature variation during the mission



Certification status of the 
operators and inspectors



ESA skills training school

• ASTA (UK)
• Hytek (Denmark)
• IFE (Germany)
• IS (France)
• IIS (I)
• ZVE (Germany)

• New interest from 2 schools
• SWI  in Switzerland
• Renex in Poland
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ECSS-Q-ST-70-08C: Manual 
soldering of high reliability 
electrical connections

ECSS-ST-Q-70-08C: Manual soldering of high reliability soldering connections:

Dedicated to plated through hole assemblies and  wires connections

Requires:

• Certification of  personnel (operators and inspectors) by an ESA Skills 
soldering training school.

• Verification by testing only for assembly configurations  which  are not 
defined in the standard. 



ECSS-Q-ST-70-08C: Manual 
soldering of high reliability 
electrical connections

Assembly of component assembled through hole by hand

– No verification

– Verification (Vibration + 200 thermal cycles + 
microsectioning)



ECSS-Q-ST-70-38C:  High 
reliability soldering for surface 
mount and mixed technology

14.1 General
The supplier shall establish a verification programme to be approved by 
the Approval authority.

A.1 General
The final customer makes the final decision to grant verification status to 
the supplier of surface mount technology on the basis of examination and 
acceptance of the fully documented verification test report.

A.2.4 Verification programme
A verification programme is submitted to the approval authority for

acceptance prior to the start of assembly of the test SMT.



ECSS-Q-ST-70-38C:  High 
reliability soldering for surface 
mount and mixed technology

Assembly by hand or by machine of SMDs in compliance with the 
ECSS-Q-ST-70-38C and TEC-QT/2013/398/CV

• Technology sample to be provided for inspection at TEC-QTM
• Audit of the manufacturing line
• Review of PID and associated procedures
• Assembly of a populated verification board with representative devices 

in compliance with the TEC-QT/2013/398/CV
a. Assembled by hand (repair to be demonstrated)
b. Assembled by machine (if applicable)

• Final verification review
• ESA Approval of the Summary Table and PID



TEC-QT/2013/398/CV

• ESA Assembly verification procedure:

• What  are the conditions to start a ESA 
assembly verification

• How  to notify the Agency the start of a 
verification 

• How to prepare a soldering verification plan.



TEC-QT/2013/398/CV

• ESA Assembly verification procedure 
• Verification programme content ( list of materials, PCB built up…)
• Additional requirement compared to the ECSS-Q-ST-70-38C

-Number of devices to be assembled (3 machine reflow + 3 HS) 
except for critical devices
-Critical devices (from R1206, LCCs, SMDs packages, Chip capacitors, 
CWR06)- 5 machine reflow and 5 HS
-Requirements for microsectioning at completion of tests.

-All critical devices to be microsectioned
- ESA recommended companies

• Serma, Hytek,  ZVE, IIS, Tecnalia, SPUR 

Tailoring is possible. This can be discussed in the frame of review of the verification 
program which is approved by ESA. 



Verification programme flow
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Verification programme test flow



List of critical devices (TEC-
QT/2013/206/CV)

- Memo issued by ESA and uploaded on Escies website

- https://escies.org/
The list will be updated when needed.



Companies ESA Approved for the 
assembly (TEC-
QT/2013/335/CV)

Document available on the Escies website

The list is at the moment
under update.



New objective

Creation of a pool of companies available for assembly as subcontractor.

Some companies such as  Matra electronique, Patria, RESA, RSA, RSE, 
SPUR, Syderal, Thales Espana, … have already assembled flight hardware 
for other companies.

-Still to be done: Organization of a workshop to define the rules to be 
followed



Thank you  for  your  time 
and attention

Any  questions?


