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1 SCOPE AND PURPOSE

This checklist provides guidelines for the review and approval of printed circuit board
(PCB) technology during Materials and Processes Control Boards (MPCB).

The checklist is intended for:
a) the equipment supplier to self-assess compliance with the requirements from the
applicable standards;
b) the customer chain to identify if expert support is required to conclude on the
review;
c) the MPCB to use as a guide during the review process.

The checklists provides references to requirements and recommendations from ECSS-Q-
ST-70-60, ECSS-Q-ST-70-10, ECSS-Q-ST-70-11 and common working practice for MPCB
review.

2 ABBREVIATIONS

AD Applicable Document

C Compliant

ECSS European Cooperation for Space Standardisation

ESA European Space Agency

IPC Association connecting electronics industry
(originally: Institute for Printed Circuits)

MPCB Materials and Processes Control Board

M&P Materials and Processes

NA Not applicable

NC Non-compliant

PA Product Assurance

PC Partial compliant

PCB Printed Circuit Board

QA Quiality Assurance

RD Reference Document

RFA Request for Approval

RFD Request for Deviation

RFW Request for Waiver

RFx RFA/RFD/RFW
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3 APPLICABLE DOCUMENTS
No Reference Document Title
ADO1 | ECSS-Q-ST-70 Space Product Assurance — Materials, mechanical parts
and processes
ADO2 | ECSS-Q-ST-70-10C Space Product Assurance — Qualification of PCBs
ADO3 | ECSS-Q-ST-70-11C Space Product Assurance — Procurement of PCBs
ADO04 | ECSS-Q-ST-70-12C Space Product Assurance — Design of PCBs
ADO5 | ECSS-Q-ST-70-38C Space Product Assurance — High-reliability soldering
rev1+corrl for surface-mount and mixed technology
ADO6 | ECSS-Q-ST-70-60C Space Product Assurance — Qualification and
corrl procurement of PCBs
ADO7 | QT-2014-148-SH ESA memo - RFA justified by project qualification
using group 6
ADO8 | ESA-TECMSP-MO- ESA memo — Thermount 85NT PCBs
7424
ADQ9 | ESA-TECMSP-MO- ESA memo - ECSS standards for PCB qualification and

11532

procurement

ESA memos are available on www.escies.org/pchb/.

4 ANNEXES

No Annex Title

Annex 1 Checklist for review of PCB technology in MPCBs
Page 5/6

Checklist for approval of PCB technology in MPCBs
Issue Date 26/06/2019 Ref ESA-TECMSP-MX-012940

European Space Agency
Agence spatiale européenne




ESA UNCLASSIFIED - For Official Use

=
-

"
®
7
Q

5 INSTRUCTIONS FOR THE CHECKLIST

The checklist contains the following:

2 line items that are statements as a guideline to the MPCB process;

11 key line items Q1 to Q11 to be verified for MPCBs;

3 line items Q12 to Q14 that only apply for project qualification under RFA;
1 line item Q15 for equipment MRR, which is not applicable for MPCBs.

It is the intention of the 11 key line items to provide sufficient detail for a robust approval
process of the PCB technology, while also maintaining a reasonably short review process.

It is the intention that Materials and Process (M&P) Engineers who are not expert in PCB
technology can conduct this review with confidence, using this checklist, with the following
outcome:

e Approval of qualified PCB technology;

e Identification of any non-qualified technology or any deviation to requirements;

e Preparation of the contents of RFAs.

Non-qualified technology, deviation to requirements and RFx are recommended to be
reviewed, and eventually approved, by PCB experts, not only by M&P Engineers.

The checklist is build based on ECSS-Q-ST-70-60. The requirements and description from
this standard are listed in columns B and C. The response from the equipment
manufacturer can be provided in column E.

ECSS-Q-ST-70-60 is a new standard applicable to new projects. The standard supersedes
ECSS-Q-ST-70-10 and ECSS-Q-ST-70-11, which are in use for current projects. Therefore,
an additional column D is introduced that provides the applicability of the line item in the
context of current projects. Thus, column C is to be used for new projects that have ECSS-
Q-ST-70-60 applicable. Column D can be used for current projects that do not have ECSS-
Q-ST-70-60 applicable. Further information on the change of applicable of standards is
given in ADQO9 ESA-TECMSP-MO-11532.

The checklist is provided to the equipment supplier (contractor) in an editable excel format
in Annex 1, to complete the self-assessment and to provide the response. The management
of the organisation is responsible for the correctness and completeness of the response.

6 CHECKLIST

See Annex 1 for editable excel format of the checklist.
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Sheet1

		Question		Reference from
ECSS-Q-ST-70-60		Primary assessment method for projects
that have ECSS-Q-ST-70-60 as applicable document.		Alternative assessment method for projects 
that have ECSS-Q-ST-70-10/11 as applicable documents.		Contractor response: 
compliant, 
partial or non-compliance with justification

		Statement		6.14s		The approval of the item in the DML shall be based on the review of PCB approval sheets of all PCBs covered by the item of the DML.

NOTE:  Approval by RFA in the DML is indicated by ‘X’ with the RFA reference number as described in table A-4 of ECSS-Q-ST-70.		The approval of the line item in the DML is primarily based on:
1. the name of the PCB manufacturer
2. the declared compliance to ECSS-Q-ST-70-10/11,
3. PCB technology description,
4. evidence of the qualified status at the time of procurement.

NOTE: Evidence in 4 can be obtained from the full compliance declared by the PCB manufacturer in the MRR and/or CoC, or by the approval letter from www.escies.org/pcb/.		Statement, for information

		Statement		6.14o		Customer approval of PCB approval sheets shall be based on the compliance of technology parameters to the PID, as declared on the PCB approval sheet part 2.		Not applicable		Statement, for information

		Q1		6.14g		The procurement authority shall specify in the DML for each PCB technology the following:
1. PCB manufacturer;
2. PCB procurement specification;
3. PCB technology description as per 6.14e (see Q3 below);
4. traceability to individual PCBs and their PCB approval sheet.

NOTE 1: A unique name of PCB manufacturer is declared in DML and approval sheets.
NOTE 2: The acronym or name of the PCB in the DML can provide the traceability to the PCB approval sheet.		The procurement authority shall specify in the DML for each PCB technology the following:
1. PCB manufacturer
2. the declared compliance to ECSS-Q-ST-70-10/11,
3. PCB technology description,
4. evidence of the qualified status at the time of procurement.

NOTE: Evidence of the qualification in 4 can be obtained from the full compliance declared by the PCB manufacturer in the MRR and/or CoC, or by the approval letter from www.escies.org/pcb/.		Response 1:

		Q2		6.14a
6.2.2a		ECSS-Q-ST-70-60 shall be applicable for procurement of PCBs for flight models and for qualification models.

NOTE 1: ECSS-Q-ST-70-60 is declared as "procurement standard" in the applicable column of the DML, as per rqt 6.14.g.2.
NOTE 2: It is not acceptable to use another procurement specification that is (declared to be) in compliance with ECSS-Q-ST-70-60, as described in 6.2.2a.		Other procurement standards may be used. But the DML shall declare compliance to ECSS-Q-ST-70-10 and/or ECSS-Q-ST-70-11.

NOTE 1: For the purpose of DML review, the standards ECSS-Q-ST-70-10 and ECSS-Q-ST-70-11 are considered equivalent. 
NOTE 2: Ongoing projects may use and declare compliance to ECSS-Q-ST-70-60 which is acceptable, as per memo ESA-TECMSP-MO-11532 on www.escies.org/pcb/.		Response 2:

		Q3		6.14e		The procurement authority shall list in the DML each PCB technology as a separate item:
1. Polyimide rigid
2. Polyimide rigid/flex
3. Epoxy rigid
4. Epoxy rigid/flex
5. HDI 
6. RF
7. Flexible 
8. Sculptured flex
9. Low thermal expansion materials

NOTE: Not all of these possible technoogies are covered by generic qualification at the time of issuing this checklist. See Q12 note 2.		Applicable, as it is normal practice to declare as per this nomenclature that is partly based on material type. However, the requirement from ECSS-Q-ST-70-60 may be slightly more specific.		Response 3:

		Q4		6.14f		The PCB technology is listed as a single line item in the DML covering all materials and processes for its manufacture. Individual raw materials and PCB manufacturing processes are not listed in the DML and DPL as separate items.

NOTE 1: Details of raw materials and processes included in the single declared line item of the DML, are given in the PID of the qualified PCB manufacturer or in the RFA for a non-qualified PCB.
NOTE 2: The single declared line item in the DML may include several PCB types/designs within that technology category. Traceability to all PCB types/designs and their PCB approval sheets is provided in the DML line item as per 6.14.g.4.		Applicable		Response 4:

		Q5		6.14h, I, m		The procurement authority shall complete a PCB approval sheet part 1 for each individual PCB type as per the DRD in Annex G and submit it for approval by the MPCB prior to the PDR.

NOTE: The procurement authority may reuse PCB approval sheets part 1 and part 2 from previous procurement in case the PCB design is 'recurrent', as per clause 4.1 of ECSS-Q-ST-70-12.		Not applicable		Response 5:

		Q6		6.14j, k, m		The procurement authority shall complete a PCB approval sheet part 2 for each individual PCB type as per the DRD in Annex G and submit it for approval by the MPCB prior to the CDR.		Not applicable		Response 6:

		Q7		ESA-TECMSP-MO-11532		The PCB approval sheet includes evidence of the qualified status. This can be obtained from the public web portal www.escies.org/pcb/.

NOTE: PCB manufacturers that show the status “not qualified” for a technology, as a result of nonconformances observed during qualification renewal, shall not release PCBs in (full) compliance with ECSS. In case the procurement authority wishes to proceed with the release of PCBs by the PCB manufacturer, the procurement authority shall submit an RFD to its customer chain. This RFD shall include specific tests and inspections that mitigate the nonconformance observed. Details of the nonconformances can be provided by the PCB manufacturer to the procurement authority.		Applicable for the DML as evidence of qualification is provided, see Q1.		Response 7:

		Q8		6.14d		The procurement authority shall ensure that all procured PCBs meet the project requirements. 

NOTE:  Examples of applications for projects with specific requirements are human spaceflight, long-term storage, detector technology, planetary exploration. 		Applicable, as per PA requirements.		Response 8:

		Q9		5.1b		In case of operational use of PCB (and assemblies) below -55 degC and/or above +85 degC, the technology is subject to project specific qualification under RFA. 

NOTE: See also clause 1 of ECSS-Q-ST-70-38C rev1.		Applicable, as per ECSS-Q-ST-70-38 rev1.		Response 9:

		Q10		6.14b, c		The same PCB manufacturer should be used for PCB manufacture for flight models and qualification models. In case a different PCB manufacturer or different PCB material is used for flight models compared to qualification models, the procurement authority shall analyse in a technical note the impact on the following items:
1.	Electrical performance of the equipment;
2.	Mechanical performance of the equipment;
3.	Thermal performance of the equipment;
4.	Assembly approval status;
5.	Any modifications of the PCB definition dossier done by the previous PCB manufacturer.		Applicable, as per PA requirements. These may require a justification for any change between QM and FM.		Response 10:

		Q11		6.14n, r		The following documentation is available for possible review during MPCB:
1. FAI (First Article Inspection) on PCB as per clause 8.5;
2. PCB definition dossiers.

NOTE: Any confidential drawings can be removed from the PCB definition dossier.		Not applicable		Response 11:

		Q12,
if applicable		6.14p, q		In case of non-compliance of a technology parameter to the PID, a delta qualification plan and associated RFA shall be submitted to the customer for review during the MPCB.

NOTE 1: Clauses 7.6 and 7.7 specify requirements of tests, inspections and specimen for delta qualification and project qualification under RFA.
NOTE 2: At the time of issue of this checklist, HDI/microvias are not covered by generic qualification and are subject to project qualification under RFA.
NOTE 3: Clause 7.7.2.p specifies conditions for procurement as per IPC standards.
NOTE 4: For an RFA for Thermount 85NT PCB technology, ESA memo ESA-TECMSP-MO-7424 is applicable.		Applicable, as the PCB manufacturer shall declare partial or non-compliance in MRR and CoC.		Response 12:

		Q13,
if applicable		7.7.2d		Before the PCB procurement, the procurement authority shall submit to its customers for approval the RFA part 1 including the following:
1.	PCB approval sheet in conformance with Annex G;
2.	Compliance matrix to ECSS-Q-ST-70-60 for PCB qualification and description of the non-qualified aspects;
3.	Compliance matrix to ECSS-Q-ST-70-12 for PCB design;
4.	Compliance matrix to the PID from the PCB manufacturer;
5.	Compliance to inspection on PCB and coupon for procurement in conformance with clause 8.
6.	Description of the thermal, electrical and mechanical environment of the application;
7.	Project qualification test plan;
8.	Technical justification in case a single PCB design is intended to cover several PCBs to be used for the project;
9.	Verification and inspection to be performed in case several batches are manufactured to cover for the qualification vehicle and the FMs.
10.Batch traceability of FM PCBs and the one submitted to the project qualification.

NOTE: RFAs are reviewed by technology experts. This requirement is specified to enable general M&P engineers to ensure that the content of the RFA is as expected.		Mostly applicable, as per ESA memo QT/2014/148/SH on www.escies.org/pcb/.		Response 13:

		Q14,
if applicable		7.7.2n		After PCB procurement, the procurement authority shall submit to its customers for approval the RFA part 2 including the following:
1.	project qualification test report;
2.	test report for specific evaluation on coupons and PCBs in conformance with 7.7.2i and 7.7.2j;
3.	outgoing inspection on PCB and coupons in conformance with 8.1 and 8.2;
4.	CoC and its lab reports in conformance with 8.3a;
5.	incoming inspection in conformance with 8.4.		Applicable for 1+2, as per ESA memo QT/2014/148/SH on www.escies.org/pcb/.		Response 14:

		Q15,
n/a for MPCB		6.14t		The CoC of the PCB (including traceability to any repair as per rqt 6.10.2e.), its records of incoming inspection and any associated RFA shall be made available by the procurement authority at the equipment MRR.		Not applicable		Response 15:
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