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UNCONFIRMED MINUTES

16-20 July 2007

Dedeman Hotel
Istanbul, Turkey
These minutes are not final until confirmed by the Task Group in writing or by vote at a subsequent meeting.  Information herein does not constitute a communication or recommendation from the Task Group and shall not be considered as such by any agency.

Monday 16th July 2007 (1.00pm – 5:45am Open Session):


1.0 Opening Comments 

1.1 Call to Order - The Electronics Task Group Meeting was called to order at 1:00 p.m. 


1.2 Introductions/Attendance:


The following representatives were in attendance:

(*) First Electronics Nadcap Meeting, 

(V) Voting Member, 

(AVM) Alternate Voting Member, 

(M-F) To indicate daily attendance, if not in attendance all week

Primes:    (12)
Ed Nellans



Rockwell Collins (V)

Chairperson

Philippe Pons


Airbus (V)


Vice-Chairperson

Mark Whalley 


Goodrich Corporation (V)
Secretary

Eric Lacourt



Thales (AVM) 

Steve Nolan



Lockheed Martin (V)
Richard Rowe (M-Th)

Honeywell (V)
Laetitia Tonnelier       

Airbus (AVM)

Christian Masson


Airbus (AVM)

Dewey Whittaker


Honeywell (V)

Suzanne Steketee (M-W)

Ball Aerospace (V)

Mike Coleman (W)


Boeing
Dave Berger
(Th)*


Rockwell Collins 
Suppliers:  (0)
PRI Staff: (2)
Judy Herilla 



Staff Engineer
Greg Blount



PRI Auditor

1.3 Routing of Attendance List

The roster was routed for updates and signatures.

1.4 Philippe Pons was nominated and acted as timekeeper, to help limit discussions to as near 5 minutes as possible and 15 minutes for more detailed issues.
1.5 Quorum was determined to be established with more than 3 qualifying voting user members present.

1.6 Chairman’s Opening Remarks:

Chairman discussed several topics to ensure all members understood their importance, including business code of ethics, speaking slowly for non-native English speakers, clear considered discussion and the use of single conversation during discussions.

Minutes from April meeting were reviewed.  Modification was made to add an action for the October meeting to consider holding a supplier symposium during the Feb 2008 meeting in Rome.
Agenda Review:

The agenda for the week was reviewed and agreed upon. Changes were made to agenda which resulted in daily timings being amended. An item was added for Root Cause Corrective Action (RCCA) at the end of each day to address if agenda items were not completed. 

There was a reminder that any items to add to the agenda are to be presented 2 weeks prior to the meeting. The meeting on Wednesday was to start 15 minutes after the NMC meeting ended. 
Summary of the approved agenda:

The week would be used for the review of the ballot comments on the AC7119/AC7120 and for the initial development of the checklists for Cable & Harness, HS/HF, HDI and Flex-rigid.

Time was also set aside for the discussion of the minimum quality system required.

Other topics:

After the review of ballot comments, there will be another ballot. The focus of this ballot will only be on the revisions, not what was previously balloted. 

It was requested that members remember to speak slowly, even on the conference calls, when it is very difficult for non-native English speakers to understand.

If you have an alternate member from your company, be sure to brief them so they can understand what has been going on in the Task Group.

Task Group voted to extend the accreditation period for all currently accredited suppliers until January 2008, so they may be audited to the AC7119 Rev C. 

1.7 Cable and Harness Discussion:

Review of presentation made by Dewey Whittaker reference the development of the AC7121 Cable and Harness checklist.

The structure for the development of the AC7121 was agreed upon and is attached:
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The group will need to define the scope statement together.


The group will need to decide if Class 2 or Class 3 will be minimum.

Preliminary discussion was to have Class 2 as baseline, and have Class 3 as Prime Supplements. In the case of job audits, the auditor would check the job against the requirements flowed down by the customer. Could be Class 2 or Class 3. 

Classification will affect how audit is conducted, whether auditor looks for certain artifacts.

Manufacturing versus Installation was discussed. We are not doing Installation in AC7120 either.  

It was agreed that for now, the checklist will be developed for technical aspects, and once complete, the sections may be separated into their own checklists. Possibly a checklist for solderability, a checklist for crimping, etc.  That either AC7121 or AC7120 could point back to.

AC7121 is for terminations only. One possibility for Solderability is to copy from AC7120, and add or delete as necessary.

It was discussed to try and get GE involved.

Tuesday 17th July 2007 (Open Meeting):

2.0 Came to order at 08:00am.

2.1 Agenda was discussed and it was agreed to discuss the comments from the ballot on the AC7120 – Assemblies Checklist before the AC7119 checklist.
2.2 Task Group discussed the minimum Quality System that the Electronics Task Group would accept in planning for the “Planning and Operations” meeting that the Task Group chair and Staff Engineer were to attend.

2.3 The European based primes expressed concerns about the Electronics supply chain within Europe that only hold ISO9001 approval.  Data collated by the chairperson was discussed prior to the planning and operations meeting that he and the Staff Engineer were to attend at 4.15pm.  

2.4 Meeting adjourned at 4:00pm

Wednesday 18th July 2007:

3.0 Came to order at 10:00am

3.1 Task Group completed review of all comments on the AC7120.

3.2 Task Group then focused on the review of AC7119.
3.3 Task Group then discussed the minimum quality system required prior to a meeting involving the Task Group Chair, Staff Engineer and a subset of NMC/PRI staff.
3.4 Lunch Break: 11:30 – 1:00pm 

3.5 Open Meeting (1.00pm – 6.00pm)

3.6 Feedback Provided to the Task Group from meeting with NMC sub-team:

3.6.1 ISO9001 allowance:
Currently, ISO9001 is not allowed by Nadcap NOP-002.
ETG Task Group will take out any reference to AS9100 versus AC7004.  The checklist will state that a valid quality system is required in accordance with NOP-002.
NOP-002 states it must be AS9100, AC7004 or AS9003.

Allowing AC7004 will allow the Task Group to progress.

Any company being audited by Nadcap must have a quality system specified in NOP-002. (1st-tier, 2nd-tier, etc.)
Primes to flow down which quality system they require if they wish to require specific quality system specified in NOP-002, such as AS/EN/JISQ9100.

Actions:

Data to be collected and shared with NMC to see if there is a need to change NOP-002. [image: image1.emf]Dewey_AC7121.doc

  AQS will provide a delta between AC7004 and ISO9001.  Dewey will review deltas, so a survey can be sent out to suppliers, highlighting the differences between ISO and AC7004. (Due Aug 1st)

Data to be provided to Judy by each prime of the Task Group: 

· A list of all suppliers with classification of supplier type (PCB, CCA, Cable and Harnesses,). 
· How many suppliers will only be willing to have ISO9000 for Electronics?
· What is the main reason for not changing Quality System? (Indicate whether it is for Technical, Cost, Product Volume reasons).
Information from supplier survey two years ago:

Over 45% suppliers saw business increase up by 9 % two years ago
The collected data will be shared with NMC. PRI will request feedback from NMC 
meeting prior to October scheduled meeting.

Moving forward with checklists, remove from AC7119 and AC7120 references to quality system approvals as per the discussion above.

3.6.2 Flow Down:
Remove from checklist any reference to 1st Tier versus 2nd Tier.

Checklist is not to flow-down Nadcap requirements.

Primes must discuss with their own suppliers, flow-down through mandates.
QML will reflect the processes against which the supplier has been audited.  

3.7 Open Meeting (1.00pm – 6.00pm)

Group made amendments to AC7120 and AC7119 in line with the actions concerning the minimum approved quality system and flow down of requirements to an organization’s supply chain.  

Task Group continued review of the comments on the AC7119.

A concern was raised by a Task Group member concerning the content of the checklist and whether it was being written by the primes or by the Auditor. (see comment in Thursday)
Meeting adjourned at 6:00pm

Thursday 19th July 2007 (Open Session)

4.0 Came to order at 8:00am.

 The group continued the review the existing comments on the AC7119.

The chairman started the meeting by stating that he apologized for not addressing the concern of a Task Group member the previous day:  The chairman stated that he had offered a response the previous day, to the concern raised but offered an apology to the Task Group member in that he had not re-stated his response when the Task Group member stated she had not heard. The Task Group member was not present during the chairperson’s statement.


Open Meeting (1:00pm – 5:00am)

4.1 Task Group then reviewed the comments that were placed originally on hold which referenced quality system or requirements flow down to sub-tier suppliers in both the AC7120 and AC7119.
4.2 Task Group discussed the 2nd Ballot cycle on the AC7120 and AC7119:

The Task Group voted for the documents to be pushed forward to ballot:
6 Primes voted in favor, 1 abstained. 

It was decided that the AC7119 and AC7120 were ready to be re-balloted with the key dates being:

· Staff Engineer to send AC7120 and AC7119 for ballot on 15th August.
· Ballot to be 14 day ballot cycle.

· Voting will end on 29th August.

· After the ballot end date, it is expected there will no major changes, and the ballot will go to NMC in early September, for publication of both in October. 
4.3 12 Week Schedule:

The schedule between now and October meeting was discussed. See following sections for detail.
4.4 October Meeting Agenda Outline:


Prior to the October meeting a prioritization matrix to be circulated by the Staff Engineer for the primes to indicate which areas are their major needs:


Decision on 4 or 5 day meeting in October to be made on conference call on 1st August.

Decision on 3 or 4 meetings in 2008 to be decided 1st of August.  Potential date for the forth meeting to be tentative April 2008.

4.5 Task Group Priorities:

The future priorities of the Task Group were then discussed.  It was agreed based upon the attending prime’s input, the future priorities should be:
Area:


Priority Score:


Estimated Time to Develop Checklist:
Flex Rigid

21



6 Months

HDI


18



6 Months

Cable/Harness

11



2 year

HS/HF


9



1 year.

Embedded Passives
No score


6-9 months

It was therefore agreed in principle, to focus upon the development of the Flex-Rigid checklist with the aim to have a draft checklist by meeting in Rome.

The priority matrix will be circulated to Task Group members not at the meeting, to allow them to input into the strategic direction prior to confirming priority areas. 

4.6 Nadcap Meetings:
October 21-25, 2007 – Pittsburgh

February 24-29, 2007 – Rome

July 20-25, 2008 - Pittsburgh

October 6-10, 2008 - Japan

4.7 Discussion on voting privileges was discussed.

4.8 Discussion on audit failure.  Defined failure criteria below. Voted to approve.  
	Mode “A”

Supplier Stops Audit
	Mode “B”

Excessive # of NCRs
	Mode “C”

Severity of NCRs
	Mode “D”

Too Many Review Cycles to Complete
	Mode “E”

Non-Responsiveness by Supplier

	Per NOP-011

Paragraph

4.1
	Initials:

Greater than 30 Total NCRs 
Reaccreditation:

Greater than 20 Total NCRs 
	Per NOP-011

Paragraph 4.3


	Four responses – Potential Failure; Staff Engineer’s discretion to reference to Task Group for resolution.

Greater than 6 rounds of responses results in failure ballot sent to Task Group. 


	Per NOP-011, Paragraph 4.5


4.9 It was agreed to address requirements within the checklist that referred to manufacturer’s recommendations until the next revision D of the AC7119 and B of the AC7120.
Friday, 19th July 2007 (Open Session)

5.0 Meeting came to order at 8:00am. 

Open Meeting (10:00am – 12:00pm)

Agenda for the day was reviewed and amended.

5.1 Discussion on the development of the Flex-Rigid Checklist.

Dewey Whittaker from Honeywell presented the work he had completed on the additional requirements of the proposed Flex Rigid checklist versus the current requirements of the AC7119.  The proposal was that the checklist would be based upon IPC-6013 class 3.
Several additional requirements above and beyond the AC7119 were identified.

It was also identified that several requirements associated with flex rigid PCB’s would need to be considered for inclusion in the AC7120. 

It was agreed by the Task Group, to develop the base set of requirements/compliance questions and to then decide on where the requirements should be placed (AC7119, AC7120, new Flex checklist or some other new slash sheet eg. heatsinks).

Proposed Way Forward that was agreed to: 

Dewey to send draft Flex/Flex-Rigid to Task Group members, which will include all section headings (statement in each section if covered by AC7119)

Primes to confirm requirements based on IPC6013 class 3.
Primes to identify what process based characteristics they require to be reviewed, that are particular to flex and flex-rigid.

AC7119 to be reviewed post Flex Rigid generation to ensure all questions that are in AC7119 are relevant to flex rigid and the overall structure is workable.

Ed to send draft HDI to Task Group members, which will include all section headings (statement in each section if covered by AC7119)

Primes to confirm requirements based on IPC-6016.

Primes to identify what process based characteristics they require to be reviewed, that are particular to HDI.
AC7119 to be reviewed post HDI generation to ensure all questions that are in AC7119 are relevant to HDI and the overall structure is workable.
5.2 Discussion on Lead Free

There was a discussion on Lead Free and how the group would address concerns within the checklist. It was decided at this time to not include any questions related to Lead Free.

For future revisions, there will be consideration for the inclusion of certain questions which would cover the concern of having a Lead Free Control Plan or Risk Mitigation Plan if there are components with >= 97% tin.

5.3 Webex Conference Calls:

Call-in / webex Info will be sent out prior to the meetings.

5.4 Meeting closed at 12:30pm
6.0 Task Group Agreed Key Dates/Actions
· Primes to send their own priority spreadsheet to the Staff Engineer
Due by: 26th July.

· Dewey will scrub the Flex/Flex-Rigid Draft, so that it can be sent to the Task Group via Staff Engineer
· Remove Honeywell references

· Will put in note if covered under AC7119

· will send in Excel format
Due 27th July.
· Dewey to review gap analysis by the AQS group and send to Staff Engineer
Due 1st August.
· Conf call to set agenda for October meeting.
- Decide if Oct meeting will be 4 day meeting. Discuss 3 or 4 meetings in 2008 - Where? When (Late April / mid May?)- Consider video conferencing if holding meetings in US/Euro
Due: 1st August (1hr 10:00EST)

· Define agenda for October meeting – Ed/Judy

Due: 3rd August (1hr 10:00EST)

· Staff Engineer to send AC7120 and AC7119 for ballot on 15th August 
Due: 15th August.

· Voting on AC7119 and AC7120 to conclude.

Due: 29th August.

· Staff Engineer to circulate submitted comments to Task Group
Due: 30th August.
· Primes to generate list of their ETG suppliers and to submit to Staff 

Engineer with their current Quality System status and statement if

they are willing to obtain AS9100 and if not, why (Cost, Technical, Business Vol)

Due by: 31st August.

· Conference call for review of Ballot Results and Supplier Survey Results.

Due: 10th September. (2hr 10:00EST)

· Primes to have reviewed the proposed Flex and Flex-Rigid outline and to:

· Decide if want basis to be Class 3

· Look at sections of draft and create list of characteristics for each section for flex, and rigid-flex
· for the sections that detail nonconformances give info on what to look for...to write against 6013, could be used for auditor training
Due by: 15th September.

· Conference call (Sub-teams to share draft checklists)
Due: 3rd or 10th October. (2hr 10:00EST)

· Ed will put HDI outline into Excel format
Due by: 28th September.

· Staff Engineer to establish how other Task Groups address supplier propriety processes and the reporting of non-compliance to primes without compromising non disclosure.

Due by: October meeting
� EMBED Excel.Sheet.8  ���
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Checklist Scopes for Manufacturing of Cable & Harnesses (not installation)

AC7121 (core)– Common requirements for Cable & Harness Checklists

-  Training Questions

-  Procedural Questions that apply for all cables & harness

AC7121/1 Solder Terminations  (Dewey starting development )

· J-STD-001, IPC-A-620(refers to A-610/J-STD-001)

· Custom cable & harness

AC7121/2 Crimping Terminations (Richard/Eric starting development – Due August 24th) 

Need additional resources with appropriate technical knowledge

Find industry standards from different countries 

· Custom cable & harness


AC7121/3 Other Wire Harness Mechanical Assembly (WHMA) lacing, looming, Wire-wrapping, etc…


Need additional resources with appropriate technical knowledge

Find standards/workmanship for shrinking, etc.

· Custom cable & harness

· Consider mechanical assembly for within this slash sheet


· Prioritize development in order and limit the number of topics to be able to move forward with core checklist and /1, /2   

AC7121/4 Aircraft / Engine 


· Additional questions related to aircraft / engine

AC7121/5 Commercial off the shelf (COTS) 

Next Steps:

· Dewey to send current work (along with items he had deleted) to Judy to distribute to rest of Task Group – July 28th

· Identify new members from within each Prime organization for additional resources with expertise in cables & harness 

· Invite suppliers/discuss with suppliers,  to have representation from manufacturers with expertise in cables & harness (for all above)


· Work could be done before Oct meeting or during (not to overlap other activities)

· AC7121/1 Dewey to start section on solderability 

· Checklist Due SEPTEMBER 28th 

· Dewey to Develop Gap Analysis between Class 2 and Class 3

· Identify Internal Workmanship standards

· AC7121/2 Richard volunteers to start section on crimping 

· Checklist Due AUGUST 24th   

· Richard to Develop Gap Analysis between Class 2 and Class 3

· Identify Internal Workmanship standards

· Any reasons new Prime / Supplier members feel cannot follow IPC-A-620?

· All Primes develop and/or review Gap Analysis to show deltas between 

· IPC-A-620 and European standards 

· IPC-A-620 and US standards

· IPC-A-620 and Internal workmanship standards (Eg. Primes have company specific standards)

Requirements and Acceptance for Cable and Wire Harness Assemblies 
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REQUIREMENTS AND ACCEPTANCE FOR CABLE AND HARNESS ASSEMBLIES 


1 SCOPE 

1.1 Statement of Scope 

1.2 Purpose

• There is a trained and/or certified Trainer to IPC-A-600, IPC-A-610, IPC-A-620 and J-STD-001 requirements 

• There is a trained and/or certified Quality Inspector to IPC-A-600, IPC-A-610, 


IPC-A-620 and J-STD-001 requirements 


• Only trained and/or certified operators shall work on AERO product 


• There are proper handling and storage practices and capabilities in place for AERO product 


• All designated processes have Process Control Plans and Variation Reduction Programs and are actively monitored by the Supplier/ECM and AERO Supplier Quality and Development Group using PQM and other data tool sets 


• All key or critical processes have individual product profiles and process parameters 


• All other processes shall be documented, controlled and monitored 


• All product has a traveler (hardcopy or electronic) and router profile with build history and buy-off data 


• All processes must be qualified and all changes to materials or processes must have prior written approval from AERO 


1.3 Performance Classification and Type 

1.3.1 Classification 

1.3.2 PWB Type 

1.3.3 Selection for Procurement 


1.4 Definition of Terms

The definition of terms shall be specified herein. 


1.4.1 IPC 

IPC is a trade association in the Electronic Interconnect Industry. See www.ipc.org. 


1.4.2 IPC-TM-650 Test Method Manual

Current and revised IPC Test Methods are available through IPC-TM-650 subscription and on the IPC website (www.ipc.org/html/testmethods.htm). 


1.4.3 SAE

www.sae.org 

1.4.4 HI

HI is an acronym for Honeywell International Inc. 


1.4.5 HDI

HDI is an acronym for High Density Interconnect. 


1.4.6 ECM

ECM is an acronym for Electronic Contract Manufacturer. 


1.4.7 SMT

SMT is an acronym for Surface Mount Technology. 


1.4.8 PQM

PQM is the Product Quality Management program. 


1.4.9 PWB

PWB is the acronym to be used to describe Board, Printed Circuit Board (PCB), Printed Board or Multilayer Board. 


1.4.10 AABUS

This is an acronym for as agreed between user and supplier. It indicates additional or alternate requirements to be decided between the user and the supplier in the procurement documentation. Examples include contractual requirements, modifications to purchase documentation, and information on the drawing. Agreements can be used to define test methods, conditions, frequencies, categories or acceptance criteria within a test, if not already established. 


1.4.11 NCSL

NCSL is an acronym for National Conference of Standards Laboratories. 


1.4.12 IST

IST is an acronym for Interconnect Stress Test. 


1.4.13 BGA

BGA is an acronym for Ball Grid Array. 


1.4.14 RoHS

RoHS is an acronym for Restriction of Hazardous Substances. 


1.4.15 ANSI

ANSI is an acronym for American National Standards Institute. 


1.4.16 AMS

AMS is an acronym for Aerospace Material Specifications. 


1.5 Interpretation 

1.6 Revision Level Changes

Revision level changes to specifications referenced by this document shall conform to the requirements specified in paragraph 2. 


2 APPLICABLE DOCUMENTS

The following specifications of the revision in effect at the time of order form a part of this specification to the extent specified herein. Any revision change to this specification will automatically include the new requirements created by the revision of any or all of the applicable documents. Revisions to any of the applicable documents, without a revision change to this specification, does not mandate an incorporation of those potentially new requirements. Deviations to, or the invocation of those new requirements shall be per a document of higher order of precedence (see 2.5) or AABUS. 


2.1 IPC

IPC-TM-650 Test Method Manual 


Method 2.3.25.1 Ionic Cleanliness Testing of Bare PWBs 


Method 2.3.28 Ionic Analysis of Circuit Boards, Ion Chromatography Method 


Method 2.6.26 DC Current Induced Thermal Cycling 


Method 2.6.3.5 Bare Board Cleanliness By Surface Insulation Resistance 


IPC-A-600 Acceptability of Printed Boards 


IPC-QL-653 Certification of Facilities that Inspect/Test Printed Wiring Boards, Components and Materials 


IPC-1066 Marking, Symbols and Labels for Identification of Lead-Free and Other Reportable Materials in Lead-Free Assemblies, Components and Devices 


IPC-4101 Specification for Base Materials for Rigid and Multilayer Printed Boards 


IPC-4103 Specification for Base Materials for High Speed/High Frequency Applications 


IPC-6011 Generic Performance Specification for Printed Boards 


IPC-6012 Qualification and Performance Specification for Rigid Boards 


IPC-6016 Qualification and Performance Specification for High Density Interconnect (HDI) Layers or Boards 


IPC-6018 Microwave End Product Board Inspection and Test 


2.2 Joint Industry Standards 

ANSI/NCSL Z540 Calibration Laboratories & Measuring & Test Equipment, General Requirements 


2.3 Society of Automotive Engineers

SAE AMS 2418 Plating, Copper 


2.4 Other Publications

2.4.1 HI

M4089108 Manufacturing Specification for Product Identification and Marking Requirements 


M4054485 Manufacturing Specification For Multilayer Printed Wiring Boards Using Surface Mount Technology 


2.5 Precedence of Documents

When a requirement of an applicable specification is in conflict with IPC-6012, the requirement in IPC-6012 shall apply. When a requirement of an applicable specification, including IPC-6012, is in conflict with one specified herein, the requirement given in this specification shall apply. When a requirement of a Contract, Purchase Order, applicable Drawing or other HI controlled Engineering Documents, such as Engineering Bulletins invoked on the Drawing is in conflict with one specified herein, the requirement given on the Contract, Purchase Order, Drawing or Engineering Document shall apply. This specification shall apply for clarification of the intended criteria, contained in accepted Industry Standards and HI requirements. Nothing in this specification however supersedes applicable Laws and Regulations. 


3 PREPARATION 

3.1 Stripping 

3.2 Strand Damage and End Cut 

3.3 Conductor Deformation/Birdcaging 


3.4 Twisting of Wires 


3.5 Wire Insulation Damage 


4 SOLDERED TERMINATIONS 


4.1 MATERIAL, COMPONENTS AND EQUIPMENT 

4.1.1 Materials 

4.1.1.1 Solder 

4.1.1.2 Flux 

4.1.1.3 Adhesives 

4.1.1.4 Solderability 

4.1.1.5 Tools and Equipment 


4.1.2 Gold Removal 

4.2 CLEANLINESS 

4.2.1 Presoldering 

4.2.2 Postsoldering 

4.2.2.1 Particulate Matter 

4.2.2.2. Flux Residue 

4.2.2.2.1 Cleanable Flux 


4.2.2.2.2 No-Clean Process 

4.3 SOLDER CONNECTION 

4.3.1 General Requirements 

4.3.2 Soldering Anomalies 

4.3.2.1 Exposed Basis Metal 

4.3.2.2 Exposed Surface Finishes 

4.3.2.3 Partially Visible or Hidden Solder Connections 


4.4 WIRE/LEAD PREPARATION, TINNING 

4.5 WIRE INSULATION 

4.5.1 Clearance 

4.5.2 Postsolder Damage 

4.6 INSULATION SLEEVING 

4.7 BIRDCAGED WIRE (SOLDERED) 

4.8 CONNECTION REQUIREMENTS 


4.8.1 Turret Terminals 

4.8.2 Bifurcated Terminals 

4.8.2.1 Side Route Attachments 

4.8.2.2 Bottom and Top Route Attachments 

4.8.2.3 Staked Wires 

4.8.3 Slotted Terminals 

4.8.4 Pierced/Perforated/Punched Terminals 


4.8.5 Hook Terminals 

4.8.6 Cup Terminals 

4.8.7 Series Connected Terminals 

4.8.8 Lead Wire Placement – AWG 30 and Smaller Diameter Wires 

4.9 SOLDER CONNECTION 

4.9.1 Turret Terminals 

4.9.2 Bifurcated Terminals 


4.9.3 Slotted Terminals 

4.9.4 Pierced/Perforated Terminals 

4.9.5 Hook Terminals 

4.9.6 Cup Terminals 

5 CRIMP TERMINATIONS (CONTACTS AND LUGS) 

5.1 STAMPED AND FORMED – OPEN BARREL 

5.1.1 Insulation Support Crimp 

5.1.2 Insulation Inspection Window 


5.1.3 Conductor Crimp 

5.1.4 Crimp Bellmouth 

5.1.5 Conductor Brush 

5.1.6 Stamped and Formed Carrier Cutoff Tab 

5.2 STAMPED AND FORMED – CLOSED BARREL 

5.2.1 Insulation Support Crimp 


5.2.2 Conductor Crimp and Bellmouth 

5.3 MACHINED CONTACTS 

5.3.1 Insulation Clearance 

5.3.2 Insulation Support Style 

5.3.3 Conductor Location 

5.3.4 Crimping 

5.3.5 CMA Buildup 


5.4 TERMINATION FERRULE CRIMP 

6 INSULATION DISPLACEMENT CONNECTION (IDC) 

6.1 MASS TERMINATION, FLAT CABLE 

6.1.1 End Cutting 

6.1.2 Notching 

6.1.3 Planar Ground Plane Removal 

6.1.4 Connector Position 

6.1.5 Connector Skew & Lateral Position 

6.1.6 Retention 


6.2 DISCRETE WIRE TERMINATION 

6.2.1 General 

6.2.2 Position of Wire 

6.2.3 Overhang (Extension) 

6.2.4 Wire Holder 

6.2.5 Damage in Connection Area 

6.2.6 End Connectors 

6.2.7 Wiremount Connectors 


6.2.8 Subminiature D-Connector (Series Bus Connector) 

6.2.9 Modular Connectors (RJ Type) 

7. ULTRASONIC WELDING 

7.1 INSULATION CLEARANCE 

7.2 WELD NUGGET 

8. SPLICES 

8.1 SOLDERED SPLICES 

8.1.1 Mesh 


8.1.2 Wrap 

8.1.3 Hook 

8.1.4 Lap 

8.1.4.1 Two or More conductors 

8.1.4.2 Insulation Opening (Window) 

8.2 CRIMPED SPLICES 

8.2.1 Barrel 


8.2.2 Double Sided 

8.3 ULTRASONIC WELD SPLICES 

9. CONNECTORIZATION 

9.1 HARDWARE MOUNTING 

9.1.1 Jackpost – Height 

9.1.2 Jackscrews – Protrusion 

9.2 STRAIN RELIEF 

9.2.1 Clamp Fit 


9.2.2 Wire Dress 

9.2.2.1 Straight Approach 

9.2.2.2 Side Approach 

9.3 SLEEVING AND BOOTS 

9.3.1 Position 

9.3.2 Bonding 

9.4 CONNECTOR DAMAGE 


9.4.1 Criteria 

9.4.2 Limits – Hard Face – Mating Surface 

9.4.3 Limits – Soft Face – Mating Surface or Rear Seal Area 

9.4.4 Contacts 

9.5 INSTALLATION OF CONTACTS AND SEALING PLUGS INTO CONNECTORS 

9.5.1 Installation of Contacts 

9.5.2 Installation of Sealing Plugs 

10 MOLDING AND POTTING 


10.1 MOLDING 

10.1.1 Mold Fill - Initial 

10.1.2 Mold Fill – Final 

10.1.3 Mismatch 

10.1.4 Blow Through 

10.1.5 Terminal/Contact Position 

10.1.6 Fit 

10.1.7 Flashing 


10.1.8 Cracks, Flow Lines, Chill Marks (Knit Lines) or Weld Lines 

10.1.9 Color 

10.1.10 Wire Insulation, Jacket or Sleeving Damage 

10.1.11 Curing 

10.1 12 Rework 

10.2 POTTING 

10.2.1 Filling 

10.2.2 Fit to Wire or Cable 


10.2.3 Curing 

11 CABLE ASSEMBLIES AND WIRES 

11.1 CABLE MEASURING 

11.1.1 Reference Surfaces 

11.1.1.1 Straight/Axial Connectors 

11.1.1.2 Right-Angle Connectors 

11.1.2 Length 

11.1.3 Breakout 


11.2 WIRE MEASURING 

11.2.1 Electrical Terminal Reference Location 

11.2.2 Length 

12 MARKING/LABELING 

12.1 CONTENT 

12.2 LEGIBILITY 

12.3 PERMANENCY 

12.4 LOCATION AND ORIENTATION 


12.5 FUNCTIONALITY 

12.6 MARKER SLEEVE 

12.6.1 Wrap Around 

12.6.2 Tubular 

12.7 FLAG MARKERS 

12.7.1 Adhesive 

12.7.2 Tie Wrap 

13 COAXIAL AND TWINAXIAL CABLE ASSEMBLIES 


13.1 STRIPPING 

13.2 CENTER CONDUCTOR TERMINATION 

13.2.1 Crimp 

13.2.2 Solder 

13.3 SOLDER FERRULE PINS 

13.3.1 General 

13.3.2 Insulation 

13.4 COAXIAL CONNECTOR – PRINTED WIRE BOARD MOUNT 


13.5 COAXIAL CONNECTOR – CENTER CONDUCTOR LENGTH – RIGHT ANGLE CONNECTOR 

13.6 COAXIAL CONNECTOR – CENTER CONDUCTOR SOLDER 

13.7 COAXIAL CONNECTOR – TERMINAL COVER 

13.7.1 Soldering 

13.7.1 Press Fit 

13.8 SHIELD TERMINATION 

13.8.1 Clamped Ground Rings 

13.8.2 Crimped Ferrule 


13.9 CENTER PIN POSITION 

13.10 SEMIRIGID COAX 

13.10.1 Bending and Deformation 

13.10.2 Surface Condition 

13.10.3 Dielectric Cutoff 

13.10.4 Dielectric Cleanliness 

13.10.5 Solder 

13.11 SWAGE – TYPE CONNECTOR 


13.12 SOLDERING AND STRIPPING OF BIAXIAL WIRE 

13.12.1 Jacket and Tip Installation 

13.12.2 Ring Installation 

14 SECURING 

14.1 TIE WRAP/LACING APPLICATION 

14.1.1 Tightness 

14.1.2 Damage 

14.1.3 Spacing 


14.2 BREAKOUTS 

14.2.1 Individual Wires 

14.2.2 Spacing 

14.3 ROUTING 

14.3.1 Wire Crossover 

14.3.2 Bend Radius 

14.3.3 Coaxial Cable 

14.3.4 Unused Wire Termination 


14.3.5 Ties over Splices and Ferrules 

15 HARNESS/CABEL ELECTRICAL SHIELDING 

15.1 BRAIDED 

15.1.1 Direct Applied 

15.1.2 Prewoven 

15.2 SHIELD TERMINATION 

15.2.1 Shield Jumper wire 

15.2.1.1 Attached Lead 


15.2.1.1.1 Solder/Heat Shrinkable Solder Device 

15.2.1.1.2 Crimp 

15.2.1.2 Shield Braid 

15.2.1.2.1 Woven 

15.2.1.2.2 Combed and Twisted 

15.2.1.3 Daisy Chain 

15.2.2 No Shield Wire 

15.3 SHIELD TERMINATION – CONNECTOR 


15.3.1 Shrink and Crimp 

15.3.2 Shield Jumper Wire Attachment 

15.4 SHIELD TERMINATION – SPLICING 

15.4.1 Solder 

15.4.2 Tie/Tape On 

15.5 TAPES – BARRIER AND CONDUCTIVE, ADHESIVE OR NON-ADHESIVE 

15.6 CONDUIT (SHIELDING) 

15.7 SHRINK TUBING – CONDUCTIVE LINED 


16 CABLE/WIRE HARNESS PROTECTIVE COVERINGS 

16.1 BRAID 

16.1.1 Direct Applied 

16.1.2 Prewoven 

16.2 SLEEVING/SHRINK TUBING 

16.3 SPIRAL PLASTIC WRAP (SPIRAL WRAP SLEEVING) 

16.4 CONDUIT (CONTAINMENT LOOM) 

16.5 TAPES, ADHESIVE AND NONADHESIVE 


17 FINISHED ASSEMBLY INSTALLATION 

17.1 GENERAL 

17.2 HARDWARE INSTALLATION 

17.2.1 Threaded Fasteners 

17.2.2 Minimum Torque for Electrical Connections 

17.2.3 Wires 

17.2.4 High Voltage Applications 

17.3 WIRE/HARNESS INSTALLATION 


17.3.1 Stress Relief 

17.3.2 Wire Dress 

17.3.3 Service Loops 

18 SOLDERLESS WRAP 

18.1 NUMBER OF TURNS 

18.2 TURN SPACING 

18.3 END TAILS, INSULATION WRAP 

18.4 RAISED TURNS OVERLAP 


18.5 CONNECTION POSITION 

18.6 WIRE DRESS 

18.7 WIRE SLACK 

18.8 PLATING 

18.9 DAMAGE 

18.9.1 Insulation 

18.9.2 Wires and Terminals 

19 TESTING 


19.1 NONDESTRUCTIVE TESTS 

19.2 TESTING AFTER REWORK OR REPAIR 

19.3 INTENDED TABLE USAGE 

19.4 ELECTRICAL TEST 

19.4.1 Selection 

19.5 ELECTRICAL TEST METHODS 

19.5.1 Continuity 

19.5.2 Shorts 


19.5.3 Dielectric Withstanding Voltage (DWV) 

19.5.4 Insulation Resistance (IR) 

19.5.5 Voltage Standing Wave Ratio (VSWR) 

19.5.6 Insertion Loss 

19.5.7 Reflection Coefficient 

19.5.8 User Defined 

19.6 MECHANICAL TESTS 

19.6.1 Selection 


19.7 MECHANICAL TEST METHODS 

19.7.1 Crimp Height (Dimensional Analysis) 

19.7.1.1 Terminal Positioning 

19.7.2 Pull Force (Tensile) 

19.7.2.1 Without Documented Process Control 

19.7.3 Crimp Force Monitoring 

19.7.4 Crimp Tool Qualification 


19.7.5 Contact Retention Verification 

19.7.6 Coaxial Shield Pull Force (Tensile) 

19.7.7 RF Connector Shield Ferrule Torsion 

19.7.8 User Defined 

APPENDIX A 

TERMS AND DEFINITIONS 

APPENDIX B 

METRIC CONVERSION TABLE 

APPENDIX C 


REPRODUCTIVE TEST TABLES 
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		#		Supplier Name		Address		City		State/ Province		Country		PCB		Assemblies		Cable/ 
Harness		AS/EN/JISQ9100		AC7004		ISO9000		Other?		Willing to get AS/EN/JISQ9100?

If no, why?
(T)echnical, (C)ost, (P)roduct Volume		Willing to get AC7004?

If no, why?
(T)echnical, (C)ost, (P)roduct Volume		Willing to get AS9003?

If no, why?
(T)echnical, (C)ost, (P)roduct Volume

		1		Sample AeroCircuit Company		123 North South Street		Newtown		Ohio		USA		x				x						x				T,C		yes

		2		Sample Acme Company		8734 South East Street		Mont Leblanc		Quebec		Canada				x								x				C,P		P		P

		3

		4

		5






