ECSS-Q-ST-70-12C
14 July 2014
[image: image5.png]


 DOCPROPERTY  "ECSS Standard Number"  \* MERGEFORMAT 
ECSS-Q-ST-70-12C
 

14 July 2014

Annex A  (normative)
PCB definition dossier - DRD 

A.1 DRD identification

A.1.1 Requirement identification and source document

This DRD is called from ECSS-Q-ST-70-12 requirement 5.2a.

A.1.2 Purpose and objective

The PCB definition dossier specifies the design and contains all information required for the tooling. The PCB definition dossier is part of the PCB manufacturing dossier under approval in the MRR.
A.2 Expected response 

A.2.1 Scope and content

<1> General

a. The PCB definition dossier shall include the following data:

1. Description, as specified in A.2.1<2>,
2. Mechanical layout, as specified in A.2.1<3>,
3. Artwork data , as specified in A.2.1<4>,
4. Drawing, as specified in A.2.1<5>,
5. Specific electrical test, as specified in A.2.1<6>,
6. Review Items , as specified in A.2.1<7>,
7. Check list, as specified in A.2.1<8>,
<2> Description

b. The PCB definition dossier shall include a description containing at least the following data:

1. Base material,
2. Finishes,
3. Number of layers,
4. Size,
5. Thickness and tolerance,
6. Part number of PCB design: specified by supplier,
7. Revision number of PCB design,
8. Heat sink including:
(a) Heat sink thickness,

(b) Tolerances permitted,

(c) Material used,

(d) Type of protective surface coating.

NOTE  Synonyms of revision number in requirement 7 are issue number and version number.
<3> Mechanical layout

c. The PCB definition dossier shall include the mechanical layout containing at least the following data:

1. One or more mechanical drawings including a dimensioning system,
2. Location and form for the PCB manufacturer to place date code and serialization.
NOTE  1
It is recommended in the requirement 1 to use a reference hole as datum point. The reference hole is recommended to be drilled in the first drill cycle.

NOTE  2
The form of numbering as specified in requirement 2 can be in ink or conductive pattern.
NOTE  3
An example of mechanical layout is shown in Figure A-1.

<4> Artwork data

d. The PCB definition dossier shall include the artwork data containing at least the following information:

1. Artwork data of each conductive PCB layer,
2. Artwork data for non-conductive layers,
3. Drilling and milling files.
NOTE  1
Examples of conductive layers for the requirement 1 are circuitry and selective finishes.

NOTE  2
Examples of non-conductive layers for the requirement 2 are solder mask and silk screen 

NOTE  3
It is preferred in the requirement 3 to distinguish by different tool codes the plated and non-plated holes in the drill file even if they have identical diameter.

NOTE  4
For example, ODB++ is a format that describes all artwork of all layers in one file.

<5> Drawing

e. The PCB definition dossier shall include the drawings containing at least the following:

1. Drilling drawing,
2. Drilling tables, including:
(a) Symbol, 

(b) Diameter of as-manufactured holes,
(c) Tolerance,
(d) Plated or not plated,
(e) Quantity. 

3. Build-up data, including:
(a) Numbered conductive layers from top to bottom,
(b) Total copper thickness, basic + plated, for each layers with tolerances,
(c) Presence of planes: ground and supply, mesh plane or full copper,
(d) Presence of layers with controlled impedance,
(e) Thickness tolerance of laminate and prepreg, including minimum as-manufactured insulation distances,
(f) Total PCB thickness and tolerance,
(g) Specification if thickness is measured over bare laminate or over conductive pattern,
(h) Specific requirements for build-up.
NOTE  1
Examples of specific requirements for build-up are:

· style of prepreg and laminate,
· use of separate copper foil or copper cladding on laminate for external layers,
· use of single or double sided laminate,
· use of two individually cured insulators to achieve double insulation.

NOTE  2
Examples of Drilling drawing, Drilling table and Build-up data are given in Figure A-2, Figure A-3, Figure A-4.
<6> Electrical test

f. The PCB definition dossier shall include the electrical test description containing at least the following data:

1. Netlist,
2. Definition of any electrical tests that are specific to the PCB design and in addition to the standard set of electrical tests,
3. Identification of conductive lines that are designed to be of higher DC resistance that are at risk not to pass standard continuity testing,
4. The definition of controlled impedance tracks including:

(a) Reference planes,
(b) Type of coupling,
(c) Track dimensions, including height, width, cross section,
(d) Spacing dimensions in X,Y and in Z direction,
(e) Impedance value, tolerance and method of measurement.
5. Identification of any deliberate errors.
NOTE  1
Example for requirement 4(b): broadside coupled, edge coupled.

NOTE  2
In the requirement 4(e) the standard method for measuring impedance and tolerance is TDR in case the method is not specified
NOTE  3
Example for the requirement 5 are differences between artwork and net list such as star points.
<7> Review Items 
g. The PCB definition dossier shall include all Review Items.

NOTE  The following design features are required to be recorded as Review Items by the present standard:
1. Asymmetric build-up as specified in 7.1.1b,
2. Molybdenum or CIC layers as specified in 7.1.1c
3. Asymmetric copper cladding as specified in 7.1.2b,
4. Total copper thickness >700 µm as specified in 7.1.2g, 

5. Single sheet of glass reinforcement in laminate as specified in 7.1.3c,

6. 4 mil laminate as specified in 7.1.3f,
7. 5 mil laminate at >30V as specified in 7.1.3g,
8. Total PCB thickness as specified 7.3.2c and 7.3.3c,
9. Reduced as-designed track width and spacing as specified in 7.4.3c and 7.4.4c,
10. Fine pitch tracks as specified in 7.4.3g, and 7.4.5b,
11. Removal of non-functional pads as specified in 7.5.1c,
12. Reduced as-designed pad dimensions on solder side and component side as specified 7.5.2e and 7.5.2g,
13. Pad diameter on rigid laminate <0,3mm larger than drilled hole as specified in 7.5.2i,
14. Non-circular pads as specified in 7.5.3b
15. Asymmetric copper planes as specified in 7.6e,
16. Mixed surface finish as specified in 7.8.1e,
17. 70 µm copper cladding in flex laminate as specified in 8.3.3c,
18. Full copper planes in flex laminate as specified in 8.3.4b,
19. 70 µm copper foil in combination with no-flow prepreg as specified in 9.3d,
20. More than 2 flex laminates as specified in 9.3f, 

21. Pad diameter on flex laminates <0,6 mm larger than diameter of drilled hole as specified in 9.6b,
22. Heat sinks and their mechanical stability as specified in 10.2a, 10.3.3a and 10.4.4a.

23. Conductive surface pattern below external heat sink as specified in 10.3.2g,
24. HDI as specified in 11.2c,
25. Basic copper layer thickness <17 µm as specified in 11.4.1e,
26. Diameter of external pad of microvia <0,15 mm larger than the ablated hole as specified in 11.4.3b,
27. Reduced annular ring with teardrop reinforcement as specified in 11.5.2a,
28. Differential pair routed in 1 mm pitch AAD footprint as specified in 11.5.5a,
29. Aspect ratio of vias >7 for 1 mm pitch AAD footprint as specified in 11.5.6a,
30. Embedded film resistors as specified in the requirements 12.3a and 12.3i,
31. Thickness of RF PCB >3mm as specified in 12.4b,
32. Number of layers in RF PCB >8 as specified in 12.4d,
33. Reduced insulation distance for RF elements as specified in 12.5.1b,
34. Z-controlled backdrilling as specified in 12.6a,
35. Profiled top layers as specified in 12.6b,
36. Profiled aluminium backing as specified in 12.6c,
37. Reduced as–designed insulation distance as specified in 13.10c,
38. Controlled impedance tracks as specified in 13.11.2,
39. Design of test coupon as specified in 15.1b.
h. The PCB definition dossier shall include all specific inspections required for the Review Items.

<8> Check list

i. The PCB definition dossier shall include a check list containing at least the following data:

1. all file names included in the archive,

2. last modified data of each file,

3. size of the file,

4. CRC.

NOTE  
The purpose of the check list is to define the content of the archive file to prevent transmission of wrong data. In Figure A-5 an example of a check list is shown. The check list indicates the content of the archive file by the four items mentioned in A.2.1<8>.

A.2.2 Special remarks
j. The format of the data of the PCB definition dossier shall be agreed between supplier and PCB manufacturer.

k. One single file should be used for transferring the data between supplier and PCB manufacturer.

l. The transmitted file should be an archive with lossless compression.

NOTE  Examples of file extensions of archives with lossless compression are: .zip, .rar,.7z, .tar.

m. The supplier shall ensure the file format enables verification of file integrity to prevent corruption.

NOTE  For example verification by CRC.
A.2.3 Example figures
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Figure A-1 : Example of PCB mechanical layout
[image: image2.emf]
Figure A-2 : Example of a drilling drawing
[image: image3.emf]
Figure A-3 : Example of a table indicating as-designed plated hole diameters
	
	Stack
	Insulation thickness (as-manufactured board)
	Copper plane
	Base copper thick-ness
	
	
	Drilling
	
	sequence
	
	
	
	Total copper thickness (as-manufactured board)   

(m)
	
	Number of layers

	
	
	(m)
	
	(m)
	
	
	1
	
	2
	
	3
	
	As-designed          (m)
	Tolerances
	

	1
	
	
	
	17
	
	
	
	
	
	
	
	
	77,5
	±30%
	1

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	2

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	3

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	4

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	5

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	6

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	
	
	Yes
	35
	
	
	
	
	
	
	
	
	35
	±20%
	7

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	Yes
	35
	
	
	
	
	
	
	
	
	60
	±20%
	8

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	
	
	Yes
	35
	
	
	
	
	
	
	
	
	60
	±20%
	9

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	
	
	Yes
	35
	
	
	
	
	
	
	
	
	35
	±20%
	10

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	11

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	12

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	13

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	14

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	
	
	
	35
	
	
	
	
	
	
	
	
	35
	±20%
	15

	
	
	100µm min
	
	
	
	
	
	
	
	
	
	
	
	
	

	16
	
	
	
	17
	
	
	
	
	
	
	
	
	77,5
	±30%
	16


Figure A-4 : Example of build-up data
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Figure A-5 : Example of the archive file with CRC
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