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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
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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)

_ . Villette —

— G

. Corocher

— _N. Beadle (100%)
— R. Dohmen (50%)
— D. Adams (on demand)
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Mechanical stress: Vibrations and

shocks

« Mechanical Vibration stresses

* Unit acceptance tests

¢ System acceptance tests
o Satellite acceptance tests
 Launch

e Re-entry

e Mechanical shocks stresses
e Stages separation
e Solar Array deployment

 Landing

_‘ﬂm 2 SERVING EUROPEAN European Space Agency
(OOPERATION
AND INNOVATION



Thermal stresses

e 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
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Certification status of the

operators and inspectors

ESA Training Structure — ESA STR-258 (Skill Training Schools)
Progression route for certification

- "“l_""iic'-“' S | Possibiity of individual extension to Cat_ 1 Certificate |
TAlterZyears
*mggwhiﬁ Inspector Solder Joints Cat. 2 Reduced Soldering Cat 213 Cat 213
only for ingeecionwilh ECSS-Q-ST-70-18C | |ECSS-Q-ST-70-26C
- ' 4 -~ I m& RF-Cables Crimping
After 2 years provided but only an
experience as Operator attendance certificate. E(:S&".V-er“-m
Cat 3 Cat 3 Cat. 3
ECSS-Q-ST-7007C ECSS-Q-ST-70-28C ECSS-Q-ST-70-38C
Operator Operator Operator SMD soldering Inspector/Operator || Inspector’Operator
Wawve soldering repair
Cat 3
ECSS-Q-ST-70-08C
Operator Manual Soldering
as industrial inspector = = = = =
experience required l 1 year experience required (industrial soldering, employers signature) |
(employer signature)

Minimum time from c3t3 to cat2 and from cat 2 to cat 1 s 2 years Detafied INformations concaming every COUrses are reported In Annex
ncy
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ESA skills training school

« ASTA (UK)
 Hytek (Denmark)
 IFE (Germany)
IS (France)

« 1S (D

« ZVE (Germany)

e 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.
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ECSS-Q-ST-70-08C: Manual

soldering of high reliability
electrical connections

Assembly of component assembled through hole by hand

H) — No verification

— Verification (Vibration + 200 thermal cycles +
microsectioning)

IE
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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.
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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
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TEC-QT/2013/398/CV

esa

progrimime the eontent of the different

« ESA Assembly verification procedure:

- What are the conditions to start a ESA il ﬂ<" ‘/ﬂ
assembly verification A

« How to notify the Agency the start of a
verification

« How to prepare a soldering verification plan.
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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,
CWRO06)- 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.
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Verification programme flow

Audit of
manufacturing
line

Verification
plan review

Final verification
review of
microsectioning
results and PID
PCB design MRR.Of ?he

verification
sample

MIP2 after
environmental

test Approval of
Summary
MIP1 before Tables, PID and
S[B) FEviiE conformal assembly

coating of procedures
verification

sample

review

N VA 200
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Verification programme test flow

M LA 201k

S5C B
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Surface—esount verification samples (Test vohickes)

Asswmbly by soldering Assembly by hand—
machire (induding v.g. soldering (iInduding e.g.
<chaning, and gluing) deaning, and gluing)
(Device 10 be removed (wambommod

and replaced) *
Viswal inspectson
(we13)
|mn»mmw¢m1u)l

| Conformal coating i used |

| Microsectioning (we 14.7) I

* This validates the repair of each type of devics removed sed neplaced.

ed It ta pood practics 1o perform the vibrtion and thersal cyding ating
European Space Agency
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List of critical devices (TEC-

QT/2013/206/CV)

- Memo issued by ESA and uploaded on Escies website

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

Date 14 January 2013 Ref  TEC(T/2ma2j206/CV
From Comlevillere i lle Visa T, Ghidini
To  Coupanies Laviug LSA Apprived Copy  PA Munagers
Suniviary Tables vr uader verifieat on
Progimome

Subject: ldentified critical devices for the assembly as per ECSS-Q-8T-70-38
on PCB laminates

Dnrmg the pnst veals some I’allnm on suldur joints ar in demu have been identified at
with the ECS5-(-3T-
70+ ‘RRC

Itis the intention of FSA 1o inform industry, when not ulready done in ordes to prevent the
use of these devices or o identify possible corrective uctions.

The list of devicas is not exhaustive and some deviees may be missing, In the Liture, this

list will be updated every ime new failures arc documented,

The criticality has heen identified when the failures in the sulder joirts andfor in the

devices have boen noticed in many occasions by different end users.

Tu umsity eases it has also be concluded that failures umld oecur to a process not compliant
to the assembly In these cases the component

was 10l cansidered as critical. In general, these failures have been identificd thanks to the

improvement of the quality of the mrrﬂmlwm requested by ESA in the last years as vell

a8 increase of number of d devices and

Some of the failures identified in the lable may result to the large lemperaturs range used
during the thermal cyeles and may not appear when the temperturs mnge is reduced.
Reduction d’tempommrv range will result in an increase of number of cycles

In addition to the failures listed in Table 1, a failure due to excessive conformal coating hus

alse been identiled.

It is recommended thut confarmal conting is used such that it does not negate the slress

wwlicf end docs not fully mmpmme the deviees. Indeed during thermal cveling the
fi | coating is ddif stress il may lesd at some extend to eracks

in the solder joints.

Ouer verilicalion Lest in compliance with the FCSS-Q-$1-70-38C have been complated and

are considered suecessful, the ameurt of eonformal coating shall not be moditicd sinee

atherwise the LSA Approval status will no mere be valid,
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Companies ESA Approved for the

assembly (TEC-
QT/2013/335/CV)

Document available on the Escies website
esa

MEMO

Date 11 January 2013 Ref  TEC-QT/2012/335/CV

From Carvle Villelle Visa T, Ghidini, M. Nikulainen

To FSA PA Managers, Copy  TEC-Q, TEC-QT, TEC-QTC, TEC-
QTM, TEC-QQM, TEC-QE, ESA Skills

Training Managers, CXRS

Subject:  Verificalion lo ECSS-Q-8T-70-38C.
Slalus of Surface Mount technology (SM'1) as of January 2013

Please find hereafier the current update of the assembly approval status as per ECSS-Q-S1*-
70-38C of the Companies which have submitted their application to ESA. The verification
of a Company is not a general approval, but relates uniquely to the materials (ie. Type of
PCH luminste, type of solder, type of conformal eparing, ete) to the precise 1ypes of
components/packages and to the design of the foor print that were subjected to the
verification programme performed in accordance to the ECSS-Q-ST-70-38C. Each

‘ T h e I i St i S at t h e m O m e n t ﬁlmgﬂﬁlig‘f%ﬂ;e&;:{"l‘g‘sfg;;rlﬁr_cmz number which should be identified

1t is under the responsibilily of the Company 1o ensure that all devices and configurations
heing assembled on the Printed Circuit Boards are in (he ESA Approved Sumumary Tables

u n d e r u d ate and that no changes have been made.
- It is usual to have a running verification programme with a Company due lo change in the

processes, materials, vibration levels or presence of new devices,

The stalus of the C ies varies frequently and th an updated letter will be
issued cvery 3 months and can be found on  the esmat website
(htip/ fesmat.esa.inl/Dalabases/ SMTLeller. pdf).

Thirty five Companies have currently verified lines, forty are presently involved in

verification or delta verification programme, and some have expressed an interest to
hecome verified.

& JA L\‘

C. Villette
Materials Technology Scction
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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
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Thank you for your time
and attention

Any questions?

R T4

I
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