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[bookmark: _Ref418256682][bookmark: _Ref392678125][bookmark: _Ref494370340][bookmark: _Ref494370348][bookmark: _Toc494378026][bookmark: _GoBack](normative)
Process Identification Document (PID) - DRD
[bookmark: _Toc494378027]DRD identification
[bookmark: _Toc494378028]Requirement identification and source document
This DRD is called from ECSS-Q-ST-70-38, requirement 5.1.2a.
[bookmark: _Toc494378029]Purpose and objective
The purpose of the PID is to consolidate the overall management, process and facilities utilised during the manufacturing and verification of the SMD.
[bookmark: _Toc494378030]Expected response
[bookmark: _Ref418497888][bookmark: _Toc494378031]Scope and content
SECTION 1: Document format
The PID shall contain the following information about the Document Format:
Cover page: document title, document reference, revision number and date, page numbering, signing of Production and Quality representatives,
Follow-up of PID updates: registration of PID updates indicating the nature of the update and the sections and pages updated,
Purpose and scope of the document,
Table of contents.
SECTION 2: Manufacturing control
0. The PID shall contain the Manufacturing control flow chart of the verified SMT.
1	This illustrates the various stages of procurement, manufacturing and inspection operations specific to this technology in a flow chart format.
2	It can be used to identify, among others:
the operation,
the body responsible for its implementation,
related documents: (only their reference),
procurement specifications (for materials),
acceptance inspection procedures (for materials and devices),
manufacturing procedures,
manufacturing and quality control procedures during and at the end of production.
SECTION 3: Specifications
0. The PID shall contain the following information about Specifications:
List of procurement specifications, assembly procedures and inspection procedures concerning the technology dealt within the PID, including the precise title, the reference or number, the revision number and date of each document,
Printed circuit design rules in compliance with requirements from ECSS-Q-ST-70-12,
General Quality Assurance documents relating to the technology.
SECTION 4: Organisation
0. The PID shall contain the following information about Organisation:
Represented as a flow chart: organization of the company, organization of production department and organization of the quality Department,
Focal point and PID responsible,
Operators and inspectors’ certification methodology.
SECTION 5: Manufacturing traveller or log file
0. The PID shall contain as a minimum the following information about the Manufacturing traveller or log file: 
The sequencing of the various operations in their logical order of execution,
The references of the documents referred to and used during these operations,
The references of the Quality documents to ensure traceability of the various batches of material used (record reference), together with the work stations and tools employed,
The signatures of the various actors with the date on which the task was completed.
Section 6: List of verified technology
0. The PID shall contain as a minimum the following information about the List of verified technology:
List of materials,
Temperature and time profiles for the machine reflow used in the verification,
List of verified devices per assembly configuration, 
List of sensitive devices,
List of devices with limited project verification.
SECTION 7: Description of production line
0. The PID shall contain as a minimum the following about the Description of production line:
Layout of premises with associated surface area, with indication of location of production machines and quality inspection,
Working environment; cleanliness class, ambient temperature limits, humidity and positive pressure limits for each type of activities.
SECTION 8: List of equipment
0. The PID shall contain a list of all machines and tools utilised during the SMT activity.
SECTION 9: List of laboratory services
0. The PID shall contain range and capability of supporting laboratory services.
SECTION 10: Project SMT heritage
0. The PID shall contain a of board SMT assembly by year manufactured in accordance with the PID.
[bookmark: _Toc494378032]Special remarks
None.
[bookmark: _Ref419818530][bookmark: _Ref494370406][bookmark: _Toc494378033][bookmark: _Ref392677222] (normative)
Verification programme report - DRD 
[bookmark: _Toc494378034]DRD identification
[bookmark: _Toc494378035]Requirement identification and source document
This DRD is called from ECSS-Q-ST-70-38, requirement 14.1a.
[bookmark: _Toc494378036]Purpose and objective
The purpose of the Verification programme report DRD is to detail the requirements for the documentation of the verification programme.
[bookmark: _Toc494378037]Expected response
[bookmark: _Ref444786073][bookmark: _Toc494378038]Scope and content
0. [bookmark: _Ref444786221]The verification programme documentation shall contain as a minimum the following:
[bookmark: _Ref444786091]Indication of method of the assembly:
[bookmark: _Ref444786396]The soldering method and repair methods
PCB information:
PCB material and manufacturer
PCB footprint surface finish
Number of layers
Thickness
Built up with identification of signal and full copper plane
Connection of the footprints to the internal layer representative of the FM
Location of the devices on the PCB
Location of the mechanical fixation or stiffeners if any
Number of PCB used for the verification programme.
Materials used
Solder paste and wire designation, commercial trade mark, and composition with associated flux class
Flux class used for pretinning and soldering
Conformal coating
Adhesive for mechanical, and for thermal
Solvent
Others. 
List of devices
Environmental test conditions and facility
Verification method Microsection or Electrical monitoring
Microsection laboratory
PID and Manufacturing document process references
Verification workflow
Verification by similarity
NCRs
Certification status of the operators and inspectors
Compliance status of the operators and inspectors
[bookmark: _Ref444786252]Compliance of the manufacturing room
Additional information.
to item 1.(a): When machine reflow is used then the verified hand soldering or other method is used.
[bookmark: _Ref484767157]The content of documentation specified in G.2.1a.1 to 13 may be tailored for companies having already an ECSS SMT approval.
[bookmark: _Toc494378039]Special remarks
None.
[bookmark: _Toc397940647][bookmark: _Toc397941362][bookmark: _Toc397945350][bookmark: _Toc397940782][bookmark: _Toc397941497][bookmark: _Toc397945485][bookmark: _Ref393268962][bookmark: _Toc494378040] (normative)
SMT summary table - DRD
[bookmark: _Toc494378041]DRD identification
[bookmark: _Toc494378042]Requirement identification and source document
This DRD is called from ECSS-Q-ST-70-38, requirement 14.11a.
[bookmark: _Toc494378043]Purpose and objective
The purpose of the SMT summary table is to consolidate the approval status of the boundary conditions for the verification activity.
[bookmark: _Toc494378044]Expected response
[bookmark: _Toc494378045]Scope and content
0. The SMT summary table shall include the following data
Assembly processes
PID reference with issue 
Solder type: For machine reflow and for hand assembly
Conformal coating
Substrate type: Polyimide
Device data as shown in Table H-1. 
Examples of assembly processes are vapour phase and hand soldering or convection reflow + hand soldering or hand soldering.
[bookmark: _Toc494378046]Special remarks
None.
[image: ecss-logo]ECSS-Q-ST-70-38C Rev.1
15 September 2017

[bookmark: _Toc494378133][bookmark: _Ref418499233]: Device type preparation and mounting configuration
	Device family 
	Package
	Manufacturer
	Package dimensions 
	Bonding material (under device)
	Stacking material (edge or corner)
	Terminal material
	Lead finish
	Pitch
(mm)
	Nominal Terminal thickness (mm)/ Nominal width
	In-House degolding / pretinning
	In-house lead forming 
Yes/No/NA
	Artificial stand-off 
Yes/No
	Final report

	Ceramic chip
	C0603 Type 1
	
	Length, width
	NA
	NA
	
	Sn/Pb
	NA
	NA
	No
	N/A
	No
	

	Ceramic
	C0603 Type 11
	
	
	
	
	
	
	
	
	
	N/A
	
	

	Ceramic resistor
	R0805
	
	
	NA
	NA
	
	Sn/Pb
	NA
	NA
	No
	N/A
	No
	

	Diode
	D5-B
	
	
	
	
	
	
	
	
	
	N/A
	
	

	Tantalum capacitors
	
	
	
	
	
	
	
	
	
	
	
	
	

	IC
	FP10 Bottom brazed
	
	
	yes
	One the side
	Alloy42
	Gold
	1,27
	0,25
	yes
	yes
	NA
	

	CQFP
	CQFP196 top brazed
	
	
	
	
	Kovar
	
	
	
	
	No
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[bookmark: _Ref484708556][bookmark: _Toc494378047][bookmark: _Ref443658595](informative)
Visual and X-ray workmanship standards
[bookmark: _Toc205384665][bookmark: _Toc494378048]Workmanship illustrations for standard SMDs
[bookmark: _Toc205384666][bookmark: _Toc494378049]Chip components
[bookmark: _Toc205384667][image: ]
[bookmark: _Toc205384724][bookmark: _Toc494378079]: Preferred solder (see also Table 11‑1)
[image: ]
[bookmark: _Toc205384725][bookmark: _Toc494378080]: Acceptable, maximum solder (see also Table 11‑1)
[image: ]
[bookmark: _Toc494378081]: Acceptable, minimum Solder (see also Table 11‑1)
[image: ]
[bookmark: _Toc494378082]: Unacceptable, excessive solder (see also Table 11‑1)
[image: ]
[bookmark: _Toc205384726][bookmark: _Toc494378083]: Unacceptable, poor wetting (see also Table 11‑1)
[image: ]
[bookmark: _Toc494378084]: Unacceptable, excessive tilt (see also Table 11‑1)
[image: ]
[bookmark: _Toc494378085]: Unacceptable, tombstone effect 
[bookmark: _Toc205384670][image: ]Stress lines in solder joints

[bookmark: _Toc494378086][bookmark: _Toc205384727]: Examples of Unacceptable solder joints - (see also Table 11‑1)
[bookmark: _Toc494378050]MELF components
[image: ]
[bookmark: _Toc205384728][bookmark: _Toc494378087]: Acceptable, terminal wetted along end, face and sides (see also Table 11‑1)
[image: ]
[bookmark: _Toc205384729][bookmark: _Toc494378088]: Acceptable, maximum solder joint (see also Table 11‑3)
[image: T500-D6-1818]
[bookmark: _Toc494378089]: Not Acceptable, insufficient solder joint (see also Table 11‑3)
[image: T500-D19-1806]
[bookmark: _Toc494378090]: Unacceptable overhang
[bookmark: _Toc205384668][bookmark: _Toc494378051]Gull-wing leaded devices with round, rectangular, ribbon shape
[image: ][image: ]
[bookmark: _Toc494378091]: Examples of Gullwing leads: Acceptable
 [image: ]
[bookmark: _Toc205384732][bookmark: _Toc494378092]: Examples of gull-wing device with rectangular lead: Acceptable
[image: ]
[bookmark: _Toc494378093]: Acceptable, minimum solder joint
[image: ]
[bookmark: _Toc494378094]: Unacceptable, insufficient heel fillet
[image: ]
[bookmark: _Toc494378095]: Unacceptable, excessive solder
[image: ]
[bookmark: _Toc494378096][bookmark: _Toc205384733]: Unacceptable, excessive solder 
[bookmark: _Toc494378052]“J” leaded devices
[image: ]
[bookmark: _Toc494378097]: Preferred solder joint
[image: ]
[bookmark: _Toc494378098]: Acceptable solder joint
[image: ]
[bookmark: _Toc494378099]: Unacceptable, excessive solder joint
[image: T500-U7-1820]
[bookmark: _Toc494378100]: Unacceptable, excessive degolding
[bookmark: _Toc494378053][bookmark: _Toc205384669]L-shape Inward leaded component
[image: ]
[bookmark: _Toc494378101]: Acceptable, preferred solder joint
[bookmark: _Toc494378054]LCC devices
[bookmark: _Toc389732802][image: ]
[bookmark: _Toc494378102]: LCC General view, acceptable solder joints
[bookmark: _Toc494378055]Miscellaneous soldering defects
[bookmark: _Toc205384734]Solder bridge between terminals
Device misplacement and solder bridge
Solder microballs

[bookmark: _Toc494378103]: Examples of unacceptable soldering
[bookmark: _Toc494378056][bookmark: _Toc205384671]Workmanship illustrations for ball grid array devices
[image: ]
[bookmark: _Toc205384735][bookmark: _Toc494378104]: Angled-transmission X-radiograph showing solder paste shadow due to partial reflow: Reject
[image: ]
[bookmark: _Toc205384736][bookmark: _Toc494378105]: Micrograph showing
[image: ]
[bookmark: _Toc205384738][bookmark: _Toc494378106]: Perpendicular transmission X-radiograph showing unacceptable defects
[image: ]
[bookmark: _Toc205384739][bookmark: _Toc494378107]: Perpendicular transmission X-radiograph showing non-wetted footprint
[bookmark: _Toc494378057]Workmanship illustrations for column grid array devices
[image: ]
[bookmark: _Toc205384745][bookmark: _Toc494378108]: Underside view showing missing column
[image: ]
NOTE: Asymmetry of solder fillets at PCB is consequence of teardrop footprints and is acceptable
[bookmark: _Toc205384748][bookmark: _Toc494378109]: CGA mounted on PCB showing columns tilted < 10°: Accept
[image: ]
[bookmark: _Toc205384752][bookmark: _Toc494378110]: X-radiograph of CGA mounted on PCB showing solder bridge: Reject
[image: ]
[bookmark: _Toc205384753][bookmark: _Toc494378111]: X-radiograph of CGA showing solder fillets at base of columns: acceptable
[image: ]
[bookmark: _Toc205384755][bookmark: _Toc494378112]: Micrograph of CGA mounted on PCB, bent column: reject
[image: ]
Unsoldered column: Reject.
[bookmark: _Toc205384756][bookmark: _Toc494378113]: Micrograph of CGA mounted on PCB
[bookmark: _Toc494378058]Bibliography	ESA STM-265, August 2001
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	[bookmark: _Ref426535525][bookmark: _Ref426535627]Evaluation of Conformal Coating for Future Spacecraft Application s.
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	ECSS-S-ST-00
	[bookmark: _Ref426537042]ECSS System - Description, implementation and general requirements

	EN 61190-1-1:2002
	Attachment materials for electronic assembly - Part 1-1: Requirements for soldering fluxes for high-quality interconnections in electronics assembly

	EN 61190-1-2:2014
	Attachment materials for electronic assembly - Part 1-2: Requirements for soldering pastes for high-quality interconnects in electronics assembly

	EN 61190-1-3:2007+A1:2010
	Attachment materials for electronic assembly - Part 1-3: Requirements for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic soldering applications
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-    non - reflow of solder paste: Reject   -    maximum misplacement (15   % of pad   ): Accept  
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1. missing balls: Reject   2. bridges: Reject   3. non - wetted pads: Reject  
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Solder has not flowed to extent of teardrop pad: Reject    
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  Good consistency of column alignment: Accept                Missing column: Reject.  
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Pre - testing  
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