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The Principles of  
Standardization

Notice

IPC Position 
Statement on 
Specification 
Revision Change

Why is there 
a charge for  
this document?

In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of 
Standardization as a guiding principle of IPC’s standardization efforts.

IPC Standards and Publications are designed to serve the public interest through eliminating 
misunderstandings between manufacturers and purchasers, facilitating interchangeability and 
improvement of products, and assisting the purchaser in selecting and obtaining with minimum 
delay the proper product for his particular need. Existence of such Standards and Publications 
shall not in any respect preclude any member or nonmember of IPC from manufacturing or 
selling products not conforming to such Standards and Publication, nor shall the existence of such 
Standards and Publications preclude their voluntary use by those other than IPC members, whether 
the standard is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their 
adoption may involve patents on articles, materials, or processes. By such action, IPC does not 
assume any liability to any patent owner, nor do they assume any obligation whatever to parties 
adopting the Recommended Standard or Publication. Users are also wholly responsible for 
protecting themselves against all claims of liabilities for patent infringement.

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation 
of IPC publications is voluntary and is part of a relationship entered into by customer and supplier. 
When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC 
that the use of the new revision as part of an existing relationship is not automatic unless required 
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Your purchase of this document contributes to the ongoing development of new and updated 
industry standards and publications. Standards allow manufacturers, customers, and suppliers to 
understand one another better. Standards allow manufacturers greater efficiencies when they can set 
up their processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the standards 
and publications development process. There are many rounds of drafts sent out for review and 
the committees spend hundreds of hours in review and development. IPC’s staff attends and 
participates in committee activities, typesets and circulates document drafts, and follows all 
necessary procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low to allow as many companies as possible to participate. 
Therefore, the standards and publications revenue is necessary to complement dues revenue. The 
price schedule offers a 50% discount to IPC members. If your company buys IPC standards and 
publications, why not take advantage of this and the many other benefits of IPC membership as 
well? For more information on membership in IPC, please visit www.ipc.org or call 847/597-2872.

Thank you for your continued support.

Standards Should:
•	 Show relationship to Design for Manufacturability 

(DFM) and Design for the Environment (DFE)
•	 Minimize time to market
•	 Contain simple (simplified) language
•	 Just include spec information
•	 Focus on end product performance
•	 Include a feedback system on use and 

problems for future improvement

Standards Should Not:
•	 Inhibit innovation
•	 Increase time-to-market
•	 Keep people out
•	 Increase cycle time
•	 Tell you how to make something
•	 Contain anything that cannot be 

defended with data



GEA Mission The Global Electronics Association promotes industry growth and strengthens supply chain resilience.

About IPC 
Standards by 
Global Electronics 
Association

IPC standards and publications by Global Electronics Association are designed to serve the public 
interest through eliminating misunderstandings between manufacturers and purchasers, facilitating 
interchangeability and improvement of products, and assisting the purchaser in selecting and obtaining 
with minimum delay the proper product for their particular need. Existence of such standards and 
publications shall not in any respect preclude any entity from manufacturing or selling products 
not conforming to such standards and publications, nor shall the existence of such standards and 
publications preclude their voluntary use.

IPC standards and publications by Global Electronics Association are approved by committees without 
regard to whether the standards or publications may involve patents on articles, materials or processes. 
By such action, Global Electronics Association does not assume any liability to any patent owner, nor 
does Global Electronics Association assume any obligation whatsoever to parties adopting a standard 
or publication. Users are wholly responsible for protecting themselves against all claims of liabilities 
for patent infringement.

Global Electronics 
Association 
Position Statement 
on Specification 
Revision Change

The use and implementation of IPC standards and publications by Global Electronics Association 
are voluntary and part of a relationship entered into by customer and supplier. When a standard 
or publication is revised or amended, the use of the latest revision or amendment as part of an 
existing relationship is not automatic unless required by the contract. Global Electronics Association 
recommends the use of the latest revision or amendment.

Standards 
Improvement 
Recommendations

Global Electronics Association welcomes comments for improvements to any standard in its library. 
All comments will be provided to the appropriate committee.

If a change to technical content is requested, data to support the request is recommended. Technical 
comments to include new technologies or make changes to published requirements should be 
accompanied by technical data to support the request. This information will be used by the committee 
to resolve the comment.

To submit your comments, visit the Status of Standardization page at www.electronics.org/status.
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This IPC international standard was developed by the IPC Corporate
Social Responsibility and Sustainability in the Supply Chain in China
Task Group (4-35cn) in its native language and was translated to English
for peer review and publication. The Mandarin version (IPC-1401 CN)
represents the primary language.

Users of this publication are encouraged to participate in the
development of future revisions.

Contact:

IPC
3000 Lakeside Drive, Suite 105N
Bannockburn, Illinois
60015-1249
Tel 847 615.7100
Fax 847 615.7105

®

IPC-6013E

Developed by the Flexible Circuits Specifications Subcommittee 
(D-12) of the Flexible Circuits Committee (D-10) of IPC

Qualification and 
Performance Specification 
for Flexible/Rigid-Flexible 
Printed Boards

Supersedes:
IPC-6013D September 2017
IPC�-6013D Amendment 1 

April 2018



Supersedes:
IPC-6013E – September 2021

IPC-6013F

Qualification and 
Performance Specification 
for Flexible/Rigid-Flexible 
Printed Boards

Users of this publication are encouraged to participate in the development of 
future revisions.

Contact:

Global Electronics Association 
3000 Lakeside Drive, Suite 105N 
Bannockburn, Illinois 
60015‑1249 
Tel 847 615.7100 
Fax 847 615.7105

Developed by the Flexible Circuits Specifications Subcommittee (D-12) of the 
Flexible Circuits Committee (D-10) of Global Electronics Association

Global Electronics Association Standards and Artificial Intelligence (AI) 
Statement

Global Electronics Association is the trading name of IPC International, Inc., 
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•	 The integration or transfer of any data whether in the form of IPC books, 
standards, metadata, or other formats — into AI engines or algorithms by 
any person or entity, including authorized distributors and their end users.

•	 Activities involving data harvesting, text and data mining, enrichment, or 
the creation of derivative works based on this data, including the use of 
automated data collection methods or artificial intelligence.

Any breach of these provisions is considered a copyright infringement 
unless expressly authorized in advance in writing by the Global Electronics 
Association.

If a conflict occurs 
between the English 
language and translated 
versions of this document, 
the English version will 
take precedence.



IPC-6013ESeptember 2021

v

Table of Contents

1  SCOPE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      1

1.1	 Statement of Scope . . . . . . . . . . . . . . . . . . . . . . . . .                         1
1.2	 Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  1
1.3	 Performance Classification, Board Type,  

and Installation Usage  . . . . . . . . . . . . . . . . . . . . . .                      1
1.3.1	 Classification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             1
1.3.2	 Printed Board Type . . . . . . . . . . . . . . . . . . . . . . . . .                        1
1.3.3	 Installation Uses . . . . . . . . . . . . . . . . . . . . . . . . . . .                           1
1.3.4	 Selection for Procurement  . . . . . . . . . . . . . . . . . . .                   1
1.3.5	 Material, Plating Process and Final Finish . . . . . . .       2
1.4	 Terms and Definitions  . . . . . . . . . . . . . . . . . . . . . .                      3
1.4.1	 As Agreed Upon Between User and  

Supplier (AABUS) . . . . . . . . . . . . . . . . . . . . . . . . .                         3
1.4.2	 Button Plating . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             3
1.4.3	 Cover Material . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            3
1.4.4	 Target Land (Via Bottom Land) . . . . . . . . . . . . . . .              4
1.4.5	 Capture Land (Via Top Land)  . . . . . . . . . . . . . . . .                4
1.4.6	 Microvia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 4
1.4.7	 Core  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    4
1.4.8	 Design Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              4
1.5	 Interpretation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             4
1.6	 Presentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              4
1.7	 Design Data Protection . . . . . . . . . . . . . . . . . . . . . .                     4
1.8	 Revision Level Changes . . . . . . . . . . . . . . . . . . . . .                     5

2  APPLICABLE DOCUMENTS . . . . . . . . . . . . . . . . . . . .                     5
2.1	 IPC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     5
2.2	 Joint Industry Standards . . . . . . . . . . . . . . . . . . . . .                     6
2.3	 Other Publications  . . . . . . . . . . . . . . . . . . . . . . . . .                         6
2.3.1	 American Society for Testing and Materials . . . . .     6
2.3.2	 Underwriters Lab . . . . . . . . . . . . . . . . . . . . . . . . . .                          6
2.3.3	 National Electrical Manufacturers Association . . .   6
2.3.4	 American Society for Quality . . . . . . . . . . . . . . . . .                7
2.3.5	 AMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    7
2.3.6	 American Society of Mechanical Engineers  . . . . .     7
2.3.7	 Federal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  7

3  REQUIREMENTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              7
3.1	 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  7
3.2	 Materials Used in this Specification . . . . . . . . . . . .           7

3.2.1	 Laminates and Bonding Materials . . . . . . . . . . . . .             7
3.2.2	 External Bonding Materials . . . . . . . . . . . . . . . . . .                  7
3.2.3	 Other Dielectric Materials  . . . . . . . . . . . . . . . . . . .                   7
3.2.4	 Metal Foils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               7
3.2.5	 Metal Planes/Cores . . . . . . . . . . . . . . . . . . . . . . . . .                         8
3.2.6	 Base Metallic Plating Depositions and  

Conductive Coatings  . . . . . . . . . . . . . . . . . . . . . . .                       8
3.2.7	 Final Finish Depositions and Coatings -  

Metallic and Non-Metallic . . . . . . . . . . . . . . . . . . .                   8
3.2.8	 Polymer Coating (Solder Mask) . . . . . . . . . . . . . .              12
3.2.9	 Fusing Fluids and Fluxes . . . . . . . . . . . . . . . . . . .                   12
3.2.10	 Marking Inks  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            12
3.2.11	 Hole Fill Insulation Material  . . . . . . . . . . . . . . . .                12
3.2.12	 Heatsink Planes, External . . . . . . . . . . . . . . . . . . .                   12
3.2.13	 Via Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            12
3.2.14	 Embedded Passive Materials  . . . . . . . . . . . . . . . .                13
3.3	 Visual Examination  . . . . . . . . . . . . . . . . . . . . . . .                       13
3.3.1	 Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  13
3.3.2	 Construction Imperfections  . . . . . . . . . . . . . . . . .                 14
3.3.3	 Plating and Coating Voids in the Hole . . . . . . . . .         18
3.3.4	 Lifted Lands . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             18
3.3.5	 Marking  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                18
3.3.6	 Solderability . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             19
3.3.7	 Plating Adhesion  . . . . . . . . . . . . . . . . . . . . . . . . .                         20
3.3.8	 Edge Board Contact, Junction of Gold Plate  

to Solder Finish . . . . . . . . . . . . . . . . . . . . . . . . . . .                          20
3.3.9	 Strain Relief (Rigid to Flex Transition) . . . . . . . .        20
3.3.10	 Workmanship . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            20
3.4	 Dimensional Requirements  . . . . . . . . . . . . . . . . .                 20
3.4.1	 Hole Size, Hole Pattern Accuracy and  

Pattern Feature Accuracy . . . . . . . . . . . . . . . . . . .                   20
3.4.2	 Annular Ring and Breakout (External) . . . . . . . . .        21
3.4.3	 Bow and Twist (Individual Rigid or Stiffener 

Portions Only)  . . . . . . . . . . . . . . . . . . . . . . . . . . .                           24
3.4.4	 Array Sub-Pallets . . . . . . . . . . . . . . . . . . . . . . . . .                         25
3.5	 Conductor Definition . . . . . . . . . . . . . . . . . . . . . .                      25
3.5.1	 Conductor Width and Thickness  . . . . . . . . . . . . .             25
3.5.2	 Conductor Spacing . . . . . . . . . . . . . . . . . . . . . . . .                        25
3.5.3	 Conductor Imperfections  . . . . . . . . . . . . . . . . . . .                   25



v

July 2026	 IPC-6013F

©Copyright 2026. IPC International, Inc., Bannockburn, Illinois.

Table of Contents
1.0	 SCOPE.......................................................................... 1

1.1	 Statement of Scope.................................................... 1

1.2	 Purpose........................................................................ 1

1.3	 Performance Classification, Board Type, and 
Installation Usage....................................................... 1

1.3.1	 Classification............................................................ 1

1.3.2	 Printed Board Type................................................... 1

1.3.3	 Installation Uses....................................................... 1

1.3.4	 Selection for Procurement........................................ 1

1.3.4.1	 Selection (Default)................................................... 2

1.3.5	 Material, Plating Process and Final Finish............... 2

1.3.5.1	 Laminate Material.................................................... 2

1.3.5.2	 Plating Process......................................................... 3

1.3.5.3	 Final Finish and Coatings......................................... 3

1.4	 Terms and Definitions................................................. 3

1.4.1	 Design Data.............................................................. 3

1.5	 Interpretation.............................................................. 3

1.6	 Presentation................................................................ 4

1.7	 Design Data Protection............................................... 4

2.0	 APPLICABLE DOCUMENTS........................................ 4

2.1	 Global Electronics Association.................................. 4

2.2	 Joint Industry Standards............................................ 6

2.3	 Federal......................................................................... 6

2.4	 Other Publications...................................................... 6

2.4.1	 ASTM International................................................. 6

2.4.2	 Underwriters Lab...................................................... 6

2.4.3	 National Electrical Manufacturers Association........ 6

2.4.4	 American Society for Quality................................... 6

2.4.5	 AMS......................................................................... 6

2.4.6	 American Society of Mechanical Engineers............ 6

2.4.7	 SAE.......................................................................... 6

3.0	 REQUIREMENTS......................................................... 7

3.1	 General......................................................................... 7

3.2	 Materials Used in this Specification.......................... 7

3.2.1	 Laminates and Bonding Materials............................ 7

3.2.1.1	 Flexible Material Options......................................... 7

3.2.2	 External Bonding Materials...................................... 7

3.2.3	 Other Dielectric Materials........................................ 7

3.2.4	 Metal Foils................................................................ 7

3.2.4.1	 Resistive Metal Foil.................................................. 7

3.2.5	 Metal Planes/Cores................................................... 7

3.2.6	 Base Metallic Plating Depositions and 
Conductive Coatings................................................ 7

3.2.6.1	 Electroless Copper Depositions and 
Conductive Coatings................................................ 8

3.2.6.2	 Electrodeposited Copper.......................................... 8

3.2.6.3	 Fully Additive Electroless Copper Depositions....... 8

3.2.7	 Final Finish Depositions and Coatings – 
Metallic and Non-Metallic....................................... 8

3.2.7.1	 Electrodeposited Tin................................................. 8

3.2.7.2	 Electrodeposited Tin-Lead....................................... 8

3.2.7.3	 Hot Air Solder Leveling (HASL)/Solder Coating.... 8

3.2.7.3.1	 Eutectic Tin-Lead Solder Coating............................ 8

3.2.7.3.2	 Pb-Free Solder Coating............................................ 8

3.2.7.3.3	 Solder Coating Deviations........................................ 8

3.2.7.4	 Electrodeposited Nickel........................................... 8

3.2.7.5	 Electrodeposited Gold.............................................. 8

3.2.7.6	 Electroless Nickel Immersion Gold (ENIG)............ 8

3.2.7.7	 Electroless Nickel/Electroless Palladium/
Immersion Gold (ENEPIG)...................................... 8

3.2.7.8	 Immersion Silver...................................................... 9

3.2.7.9	 Immersion Tin.......................................................... 9

3.2.7.10	 Organic Solderability Preservative (OSP)................ 9

3.2.7.11	 Other Metals and Coatings....................................... 9

3.2.8	 Polymer Coating (Solder Mask)............................. 10

3.2.9	 Fusing Fluids and Fluxes........................................ 11

3.2.10	 Marking Inks.......................................................... 11

3.2.11	 Hole Fill Insulation Material.................................. 11

3.2.12	 Heatsink Planes, External....................................... 11

3.2.13	 Via Protection......................................................... 11

3.2.14	 Embedded Passive Materials.................................. 11

3.3	 Visual Examination....................................................11

3.3.1	 Profile..................................................................... 11

3.3.1.1	 Edges, Rigid Section.............................................. 12

3.3.1.2	 Edges, Flexible Section  
(Excluding Stiffened Areas)................................... 12

3.3.1.3	 Transition Zone, Rigid Area to Flexible Area........ 12

3.3.1.4	 Pouch materials...................................................... 13

3.3.2	 Construction Imperfections.................................... 13

3.3.2.1	 Measling................................................................. 13

3.3.2.2	 Crazing................................................................... 13

3.3.2.3	 Delamination/Blister.............................................. 13



IPC-6013E September 2021

vi

3.5.4	 Conductive Surfaces . . . . . . . . . . . . . . . . . . . . . . .                       26
3.6	 Structural Integrity . . . . . . . . . . . . . . . . . . . . . . . .                        28
3.6.1	 Thermal Stress Testing . . . . . . . . . . . . . . . . . . . . .                     29
3.6.2	 Requirements for Microsectioned Coupons  

or Production Boards . . . . . . . . . . . . . . . . . . . . . .                      30
3.7	 Solder Mask Requirements . . . . . . . . . . . . . . . . . .                 46
3.7.1	 Solder Mask Coverage . . . . . . . . . . . . . . . . . . . . .                     46
3.7.2	 Solder Mask Cure and Adhesion . . . . . . . . . . . . .             47
3.7.3	 Solder Mask Thickness . . . . . . . . . . . . . . . . . . . . .                    47
3.8	 Electrical Requirements . . . . . . . . . . . . . . . . . . . .                    47
3.8.1	 Dielectric Withstanding Voltage  . . . . . . . . . . . . .             47
3.8.2	 Electrical Continuity and Isolation Resistance . . .  48
3.8.3	 Circuit/PTH Shorts to Metal Substrates . . . . . . . .        48
3.8.4	 Moisture and Insulation Resistance (MIR) . . . . . .     48
3.9	 Cleanliness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              48
3.9.1	 Cleanliness Prior to Solder Mask Application . . .   48
3.9.2	 Cleanliness After Solder Mask, Solder,  

or Alternative Surface Coating Application . . . . .     48
3.9.3	 Cleanliness of Inner Layers After Oxide 

Treatment Prior to Lamination . . . . . . . . . . . . . . .               49
3.10	 Special Requirements . . . . . . . . . . . . . . . . . . . . . .                      49
3.10.1	 Outgassing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              49
3.10.2	 Fungus Resistance  . . . . . . . . . . . . . . . . . . . . . . . .                        49
3.10.3	 Vibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               49
3.10.4	 Mechanical Shock  . . . . . . . . . . . . . . . . . . . . . . . .                        49
3.10.5	 Impedance Testing . . . . . . . . . . . . . . . . . . . . . . . .                        49
3.10.6	 Coefficient of Thermal Expansion (CTE)  . . . . . .      49
3.10.7	 Thermal Shock . . . . . . . . . . . . . . . . . . . . . . . . . . .                           49
3.10.8	 Surface Insulation Resistance (As Received) . . . .   49
3.10.9	 Metal Core (Horizontal Microsection) . . . . . . . . .         50
3.10.10	 Ionic (Resistivity of Solvent Extract) . . . . . . . . . .          50
3.10.11	 Rework Simulation . . . . . . . . . . . . . . . . . . . . . . . .                        50
3.10.12	 Bending Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            50
3.10.13	 Flexible Endurance . . . . . . . . . . . . . . . . . . . . . . . .                        50
3.10.14	 Bond Strength (Unsupported Lands) . . . . . . . . . .          51
3.10.15	 Bond Strength (Stiffener) . . . . . . . . . . . . . . . . . . .                   51
3.10.16	 Destructive Physical Analysis  . . . . . . . . . . . . . . .               51
3.10.17	 Design Data Protection . . . . . . . . . . . . . . . . . . . . .                    51
3.10.18	 Performance Based Testing for Microvia  

Structures – Structural Integrity During  
Thermal Stress  . . . . . . . . . . . . . . . . . . . . . . . . . . .                           51

3.11	 Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  51
3.11.1	 Circuit Repair . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            51

3.12	 Rework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 52

4  QUALITY ASSURANCE PROVISIONS  . . . . . . . . . . . .            52
4.1	 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 52
4.1.1	 Qualification . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             52
4.1.2	 Sample Test Coupons . . . . . . . . . . . . . . . . . . . . . .                      52
4.2	 Acceptance Testing and Frequency . . . . . . . . . . .           52
4.2.1	 C=0 Zero Acceptance Number Sampling Plan  . .  52
4.2.2	 Referee Tests  . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            52
4.3	 Quality Conformance Testing  . . . . . . . . . . . . . . .               52
4.3.1	 Coupon Selection . . . . . . . . . . . . . . . . . . . . . . . . .                         53

5  NOTES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
5.1	 Ordering Data . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            59
5.2	 Superseded Specifications  . . . . . . . . . . . . . . . . . .                  59

APPENDIX A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Figures

Figure 3-1A	 Transition Zone . . . . . . . . . . . . . . . . . . . . . .                       14
Figure 3-1B	 Transition Zone . . . . . . . . . . . . . . . . . . . . . .                       14
Figure 3-2	 Unacceptable Cover Material Coverage . . .    16
Figure 3-3	 Solder Wicking and Plating Penetration  . . .    18
Figure 3-4a	 Annular Ring Measurement (External)  

for PTHs . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             21
Figure 3-4b	 Annular Ring Measurement (External)  

for Unsupported Holes . . . . . . . . . . . . . . . . .                  21
Figure 3-5	 Breakout of 90° and 180°  . . . . . . . . . . . . . .               23
Figure 3-6	 Conductor Width Reduction  . . . . . . . . . . . .             23
Figure 3-7	 Major and Minor Access Holes for  

Flexible Printed Boards . . . . . . . . . . . . . . . .                 23
Figure 3-8	 Squeeze-Out of Cover Film Adhesive  

and Ooze-Out of Covercoat . . . . . . . . . . . . .              24
Figure 3-9	 Missing material or skips in the bead of  

adhesive squeeze-out at coverlay edges  . . .    24
Figure 3-10	 Unnecessary Copper Between Conductor  

and Nodule of Conductor . . . . . . . . . . . . . . .                25
Figure 3-11	 Isolated Reductions of  

Conductor Thickness . . . . . . . . . . . . . . . . . .                   26
Figure 3-12	 Rectangular Surface Mount Lands  . . . . . . .        27
Figure 3-13	 Round Surface Mount Lands . . . . . . . . . . . .             27
Figure 3-14	 Printed Board Edge Connector Lands . . . . .      27
Figure 3-15	 Plated Hole Microsection  

(Grinding/Polishing) Tolerance . . . . . . . . . .           30
Figure 3-16	 An Example of Plating to Target Land 

Separation  . . . . . . . . . . . . . . . . . . . . . . . . . .                           30



vi

IPC-6013F		  July 2026

©Copyright 2026. IPC International, Inc., Bannockburn, Illinois.

3.3.2.4	 Entrapped Particles................................................. 14

3.3.2.4.1	 Foreign Inclusions.................................................. 14

3.3.2.4.2	 Foreign Inclusions Between Flexible Printed 
Board and Stiffener................................................. 14

3.3.2.4.3	 External Prepreg Resin Deposit............................. 14

3.3.2.5	 Weave Exposure..................................................... 14

3.3.2.6	 Mechanically Induced Disrupted Fibers................. 14

3.3.2.7	 Scratches, Dents, and Tool Marks.......................... 14

3.3.2.8	 Surface Microvoids................................................ 14

3.3.2.9	 Color Variations in Bond Enhancement  
Treatment................................................................ 14

3.3.2.10	 Pink Ring................................................................ 14

3.3.2.11	 Deformation Anomalies......................................... 14

3.3.2.11.1	 Wrinkles................................................................. 14

3.3.2.11.2	 Coverlay and Coverfilm Creases............................ 14

3.3.2.11.3	 Circuit Creases....................................................... 14

3.3.2.11.4	 Soda Strawing......................................................... 15

3.3.2.12	 Cover Material Requirements................................ 15

3.3.2.12.1	 Cover Material Coverage....................................... 15

3.3.2.12.2	 Covercoat Cure and Adhesion................................ 16

3.3.2.12.3	 Cover Material Thickness....................................... 16

3.3.2.13	 Solder Wicking/Plating Penetration....................... 16

3.3.2.14	 Stiffener Bonding................................................... 17

3.3.3	 Plating and Coating Voids in the Hole................... 17

3.3.4	 Lifted Lands........................................................... 17

3.3.5	 Marking.................................................................. 18

3.3.5.1	 Etched Marking...................................................... 18

3.3.5.2	 Ink Marking............................................................ 18

3.3.5.3	 Ink Marking Adhesion............................................ 18

3.3.6	 Solderability........................................................... 18

3.3.7	 Plating Adhesion..................................................... 19

3.3.8	 Edge Board Contact, Junction of Gold Plate 
to Solder Finish...................................................... 19

3.3.9	 Strain Relief (Rigid to Flex Transition).................. 19

3.3.10	 Back-Drilled Holes................................................. 19

3.3.11	 Printed Board Cavities............................................ 19

3.3.12	 Workmanship.......................................................... 20

3.4	 Dimensional Requirements...................................... 21

3.4.1	 Hole Size, Hole Pattern Accuracy and Pattern 
Feature Accuracy.................................................... 21

3.4.2	 Annular Ring and Breakout (External).................. 21

3.4.2.1	 Solderable Annular Ring (External)....................... 23

3.4.2.1.1	 Solderable Annular Ring (Evidence of Land 
Edge) Allowance.................................................... 24

3.4.2.2	 Squeeze-Out of Adhesive of Coverlay and 
Ooze-Out of Covercoat.......................................... 24

3.4.2.3	 Stiffener Access Hole............................................. 25

3.4.3	 Bow and Twist (Individual Rigid or Stiffener 
Portions Only)........................................................ 25

3.4.4	 Array Sub-Pallets................................................... 25

3.5	 Conductor Definition................................................ 25

3.5.1	 Conductor Width and Thickness............................ 25

3.5.2	 Conductor Spacing................................................. 25

3.5.3	 Conductor Imperfections........................................ 25

3.5.3.1	 Conductor Width Reduction................................... 26

3.5.3.2	 Conductor Thickness Reduction............................. 26

3.5.4	 Conductive Surfaces............................................... 26

3.5.4.1	 Nicks and Pinholes in Ground or  
Voltage Planes........................................................ 26

3.5.4.2	 Solderable Surface Mount Lands........................... 26

3.5.4.2.1	 Rectangular Surface Mount Lands......................... 26

3.5.4.2.2	 Round Surface Mount Lands (BGA Pads)............. 26

3.5.4.3	 Wire Bond Pads (WBP).......................................... 27

3.5.4.4	 Board Edge Connector Lands................................. 28

3.5.4.5	 Dewetting............................................................... 29

3.5.4.6	 Nonwetting............................................................. 29

3.5.4.7	 Final Finish Coverage............................................ 29

3.5.4.7.1	 Exposed Basis Metal(s)  
(Areas not to be soldered)...................................... 30

3.5.4.7.2	 Tin-Lead under Solder Mask  
(Areas not to be soldered)...................................... 30

3.5.4.8	 Cap Plating of Filled Holes.................................... 30

3.5.4.9	 Copper Filled Microvias......................................... 30

3.5.4.10	 Conductor Edge Outgrowth.................................... 30

3.5.4.11	 Nonfunctional Lands.............................................. 30

3.6	 Structural Integrity.................................................... 30

3.6.1	 Thermal Stress Testing........................................... 31

3.6.1.1	 Thermal Stress Testing, Method 2.6.8  
(Test Condition A).................................................. 31

3.6.1.2	 Thermal Stress Testing, Method 2.6.8  
(Test Condition B).................................................. 31

3.6.1.2.1	 Thermal Stress Testing, Method 2.6.8  
(Microvias)............................................................. 31

3.6.1.3	 Thermal Stress Testing, Method 2.6.27  
(230 °C).................................................................. 31

3.6.1.4	 Thermal Stress Testing, Method 2.6.27  
(260 °C).................................................................. 31

3.6.1.5	 Deviations to Thermal Stress Testing..................... 31

3.6.1.6	 Microsection Requirements.................................... 31



vii

July 2026	 IPC-6013F

©Copyright 2026. IPC International, Inc., Bannockburn, Illinois.

3.6.2	 Requirements for Microsectioned Coupons or 
Production Boards.................................................. 32

3.6.2.1	 Plating Integrity...................................................... 33

3.6.2.2	 Copper Plating Voids.............................................. 33

3.6.2.3	 Flexible Laminate Integrity.................................... 35

3.6.2.4	 Rigid Laminate Integrity........................................ 35

3.6.2.5	 Delamination or Blistering..................................... 36

3.6.2.6	 Etchback (Type 3 and Type 4 Only)....................... 36

3.6.2.6.1	 Evidence of Etchback (When Specified)................ 36

3.6.2.6.2	 Etchback of Fluoropolymer Dielectrics................. 36

3.6.2.6.3	 Copper Penetration................................................. 36

3.6.2.7	 Smear Removal...................................................... 37

3.6.2.7.1	 Smear removal on Non-Fluoropolymer 
Laminates (Type 3 and Type 4 Only)..................... 37

3.6.2.7.2	 Resin Smear on Fluoropolymer Laminates............ 37

3.6.2.8	 Negative Etchback.................................................. 38

3.6.2.9	 Annular Ring and Breakout in a Microsection 
Evaluation............................................................... 39

3.6.2.9.1	 Annular Ring and Breakout (External).................. 39

3.6.2.9.2	 Annular Ring and Breakout (Internal).................... 39

3.6.2.9.2.1	 Breakout (Internal) Conditions............................... 41

3.6.2.9.2.2	 Microvia to Target Land......................................... 42

3.6.2.10	 Lifted Lands........................................................... 42

3.6.2.11	 Hole Copper Plating............................................... 42

3.6.2.11.1	 Copper Wrap Plating.............................................. 44

3.6.2.11.2	 Copper Cap Plating of Filled Holes....................... 45

3.6.2.11.3	 Plated Copper Filled Vias (Through, Blind, 
Buried and Microvia)............................................. 47

3.6.2.12	 Microvia Target Land Contact Dimension............. 48

3.6.2.13	 Microvia Target Land Piercing............................... 49

3.6.2.14	 Minimum Internal Layer Copper Foil  
Thickness................................................................ 49

3.6.2.14.1	 Plated Internal Layers............................................. 50

3.6.2.15	 Minimum Surface Conductor Thickness after 
Plating..................................................................... 50

3.6.2.16	 Metal Cores............................................................ 52

3.6.2.17	 Dielectric Spacing.................................................. 52

3.6.2.17.1	 Default Dielectric Spacing..................................... 52

3.6.2.18	 Material Fill of Through, Blind, Buried and 
Microvia Structures................................................ 53

3.6.2.19	 Back-Drilled Holes (Microsection Evaluation)...... 53

3.6.2.20	 Nail Heading........................................................... 53

3.7	 Solder Mask Requirements...................................... 53

3.7.1	 Solder Mask Coverage........................................... 54

3.7.2	 Solder Mask Cure and Adhesion............................ 54

3.7.3	 Solder Mask Thickness.......................................... 55

3.8	 Electrical Requirements............................................ 55

3.9	 Cleanliness................................................................. 55

3.9.1	 Cleanliness Prior to Solder Mask Application....... 55

3.9.2	 Cleanliness After Solder Mask, Solder, or 
Alternative Surface Coating Application............... 55

3.9.3	 Cleanliness of Inner Layers After Oxide 
Treatment Prior to Lamination............................... 55

3.10	 Special Requirements............................................... 55

3.10.1	 Outgassing.............................................................. 55

3.10.2	 Fungus Resistance.................................................. 55

3.10.3	 Vibration................................................................. 55

3.10.4	 Mechanical Shock.................................................. 55

3.10.5	 Impedance Testing.................................................. 55

3.10.6	 Coefficient of Thermal Expansion (CTE).............. 56

3.10.7	 Thermal Shock....................................................... 56

3.10.8	 Surface Insulation Resistance (As Received)......... 56

3.10.9	 Ionic (Resistivity of Solvent Extract)..................... 56

3.10.10	 Rework Simulation................................................. 56

3.10.10.1	 Through Hole Components.................................... 56

3.10.10.2	 Surface Mount Components................................... 56

3.10.11	 Bending Test........................................................... 56

3.10.12	 Flexible Endurance................................................. 57

3.10.13	 Bond Strength (Unsupported Lands)...................... 57

3.10.14	 Bond Strength (Stiffener)....................................... 57

3.10.15	 Destructive Physical Analysis................................ 57

3.10.16	 Design Data Protection........................................... 57

3.10.17	 Performance Based Testing for Microvia 
Structures – Structural Integrity During 
Thermal Stress........................................................ 57

3.10.18	 Electrical Testing.................................................... 57

3.10.18.1	 Dielectric Withstanding Voltage............................. 57

3.10.18.2	 Electrical Continuity and Isolation Resistance....... 58

3.10.18.3	 Circuit/PTH Shorts to Metal Substrates................. 58

3.10.18.4	 Moisture and Insulation Resistance (MIR)............ 58

3.10.18.4.1	 Dielectric Withstanding Voltage After MIR........... 58

3.11	 Repair......................................................................... 58

3.11.1	 Circuit Repair......................................................... 58

3.12	 Rework....................................................................... 58



IPC-6013ESeptember 2021

vii

Figure 3-17	 Separation at External Foil  . . . . . . . . . . . . .              32
Figure 3-18	 Copper Crack Definition . . . . . . . . . . . . . . .                32
Figure 3-19	 Examples of Thermal Zones for Microsection 

Evaluation of Laminate Attributes . . . . . . . .         33
Figure 3-20	 Measurement for Etchback  . . . . . . . . . . . . .              33
Figure 3-21	 Measurement for Dielectric Removal . . . . .      34
Figure 3-22	 Smear Removal Allowance . . . . . . . . . . . . .              34
Figure 3-23	 Measurement Locations for Fluoropolymer 

Resin Smear . . . . . . . . . . . . . . . . . . . . . . . . .                          35
Figure 3-24	 Negative Etchback . . . . . . . . . . . . . . . . . . . .                     36
Figure 3-25	 Plating Folds/Inclusions – Minimum 
	 Measurement Points . . . . . . . . . . . . . . . . . . .                    36
Figure 3-26	 Annular Ring Measurement (Internal) . . . . .      37
Figure 3-27	 Microsection Rotations for  

Breakout Detection  . . . . . . . . . . . . . . . . . . .                    37
Figure 3-28	 Comparison of Microsection Rotations . . . .     38
Figure 3-29	 Example of Non-Conforming Dielectric 

Spacing Reduction Due to Breakout at  
Microvia Target Land  . . . . . . . . . . . . . . . . .                  38

Figure 3-30	 Surface Copper Wrap Measurement for  
Filled Holes (Over Foil) . . . . . . . . . . . . . . . .                 39

Figure 3-31	 Surface Copper Wrap Measurement for  
Filled Holes (Over Laminate) . . . . . . . . . . .            39

Figure 3-32	 Wrap Copper (Acceptable)  . . . . . . . . . . . . .              39
Figure 3-33	 Wrap Copper Removed by Excessive 

Processing, e.g. Sanding/Planarization/ 
Etching (Not Acceptable)  . . . . . . . . . . . . . .               40

Figure 3-34	 Copper Cap Thickness . . . . . . . . . . . . . . . . .                  41
Figure 3-35	 Copper Cap Filled Via Height (Bump)  . . . .     41
Figure 3-36	 Copper Cap Depression (Dimple) . . . . . . . .         41
Figure 3-37	 Copper Cap Plating Voids . . . . . . . . . . . . . .               41
Figure 3-38	 Nonconforming Via fill Between Copper  

Cap Plating Layers . . . . . . . . . . . . . . . . . . . .                     41
Figure 3-39	 Acceptable Via Fill Between Copper Cap 

Plating Layers  . . . . . . . . . . . . . . . . . . . . . . .                        41
Figure 3-40	 Example of Acceptable Voiding in a Cap  

Plated, Copper Filled Via . . . . . . . . . . . . . . .                42
Figure 3-41	 Example of Acceptable Voiding in a Copper 

Filled Microvia without Cap Plating . . . . . .       42
Figure 3-42	 Example of Nonconforming Void in a Cap 

Plated, Copper Filled Microvia . . . . . . . . . .           42
Figure 3-43	 Example of Nonconforming Void in a  

Copper Filled Microvia . . . . . . . . . . . . . . . .                 42
Figure 3-44	 Microvia Contact Dimension . . . . . . . . . . . .             43

Figure 3-45	 Exclusion of Separations in Microvia 
Target Land Contact Dimension  . . . . . . . . .          43

Figure 3-46	 Unintended Piercing of Microvia Target   
Land (Laser Drilled)  . . . . . . . . . . . . . . . . . .                   43

Figure 3-47	 Intentional Piercing of Microvia Target  
Land (Mechanically Drilled2) . . . . . . . . . . .            43

Figure 3-48	 Measurement of Total Copper  
Thickness When Selective Hole  
Plating is Specified  . . . . . . . . . . . . . . . . . . .                    44

Figure 3-49	 Metal Core to PTH . . . . . . . . . . . . . . . . . . . .                     45
Figure 3-50	 Measurement of Minimum  

Dielectric Spacing . . . . . . . . . . . . . . . . . . . .                     46
Figure 3-51	 Fill Material in Blind/Through Vias When  

Cap Plating Not Specified . . . . . . . . . . . . . .               46
Figure 3-52	 Void in Fill Material at  

Hole Wall Interface  . . . . . . . . . . . . . . . . . . .                    46
Figure 3-53	 Bending Test  . . . . . . . . . . . . . . . . . . . . . . . .                         50

Tables

Table 1-1	 Default Requirements  . . . . . . . . . . . . . . . . . .                   2
Table 3-1	 Internal or External Metal Planes  . . . . . . . . .          8
Table 3-2	 Final Finish, Plating and Coating  

Requirements . . . . . . . . . . . . . . . . . . . . . . . .                         10
Table 3-3	 Surface7 and Hole Copper Plating Minimum  

Requirements for Through-Holes  . . . . . . . .         11
Table 3-4	 Hole Copper Plating Minimum  

Requirements for Buried Vias > 2 Layers,  
and Blind Vias . . . . . . . . . . . . . . . . . . . . . . .                        11

Table 3-5	 Hole Copper Plating Minimum Requirements 
for Microvias (Blind and Buried)  . . . . . . . .         12

Table 3-6	 Hole Copper Plating Minimum Requirements 
for Buried via cores (2 layers) . . . . . . . . . . .            12

Table 3-7	 Covercoat Adhesion . . . . . . . . . . . . . . . . . . .                    17
Table 3-8	 Solder Wicking / Plating  

Penetration Limits . . . . . . . . . . . . . . . . . . . .                     18
Table 3-9	 Plating and Coating Voids  

Visual Examination . . . . . . . . . . . . . . . . . . .                    18
Table 3-10	 Edge Board Contact Gap . . . . . . . . . . . . . . .                20
Table 3-11	 Minimum Etch Annular Ring  . . . . . . . . . . .            22
Table 3-12	 Allowable Squeeze-Out of Coverlay  

Adhesive and Ooze-Out of Covercoat . . . . .      24
Table 3-13	 Minimum Solderable Annular Ring on  

Land Area . . . . . . . . . . . . . . . . . . . . . . . . . . .                            24
Table 3-14	 Conductor Spacing Requirements . . . . . . . .         25
Table 3-15	 PTH Integrity After Stress . . . . . . . . . . . . . .               31



viii

IPC-6013F		  July 2026

©Copyright 2026. IPC International, Inc., Bannockburn, Illinois.

4.0	 QUALITY ASSURANCE PROVISIONS...................... 58

4.1	 General....................................................................... 58

4.1.1	 Qualification........................................................... 58

4.1.2	 Sample Test Coupons............................................. 59

4.2	 Acceptance Testing and Frequency.......................... 59

4.2.1	 C=0 Zero Acceptance Number Sampling Plan....... 59

4.2.2	 Referee Tests.......................................................... 59

4.3	 Periodic Quality Conformance Testing..................... 59

4.3.1	 Coupon Selection................................................... 59

5.0	 NOTES........................................................................ 65

5.1	 Ordering Data............................................................ 65

5.2	 Superseded Specifications....................................... 65

APPENDIX A	............................................................................ 66

Figures

Figure 3-1A	 Transition Zone..................................................... 12

Figure 3-1B	 Transition Zone..................................................... 13

Figure 3-2	 Unacceptable Cover Material Coverage............... 15

Figure 3-3	 Solder Wicking and Plating Penetration............... 17

Figure 3-4	 Examples of Printed Board Cavities  
(Type 2 on Left and Type 3 on Right).................. 20

Figure 3-5a	 Annular Ring Measurement (External)  
for PTHs............................................................... 23

Figure 3-5b	 Annular Ring Measurement (External)  
for Unsupported Holes......................................... 23

Figure 3-6	 Breakout of 90° and 180°..................................... 23

Figure 3-7	 Conductor Width Reduction................................. 23

Figure 3-8	 Major and Minor Access  
Holes for Flexible Printed Boards........................ 24

Figure 3-9	 Squeeze-Out of Cover Film Adhesive and 
Ooze-Out of Covercoat........................................ 24

Figure 3-10	 Missing material or skips in the bead of 
adhesive squeeze-out at coverlay edges............... 24

Figure 3-11	 Unnecessary Copper Between Conductor and 
Nodule of Conductor............................................ 25

Figure 3-12	 Isolated Reductions of Conductor Thickness....... 26

Figure 3-13	 Rectangular Surface Mount Lands....................... 27

Figure 3-14	 Round Surface Mount Lands................................ 28

Figure 3-15	 Printed Board Edge Connector Lands.................. 28

Figure 3-16	 Dewetting............................................................. 29

Figure 3-17	 Edge Pull Back..................................................... 29

Figure 3-18	 Plated Hole Microsection  
(Grinding/Polishing) Tolerance............................ 32

Figure 3-19	 An Example of Plating to Target Land 
Separation............................................................. 32

Figure 3-20	 Separation at External Foil................................... 34

Figure 3-21	 Copper Crack Definition...................................... 35

Figure 3-22	 Examples of Thermal Zones for Microsection 
Evaluation of Laminate Attributes....................... 35

Figure 3-23	 Measurement for Etchback................................... 36

Figure 3-24	 Measurement for Copper Penetration................... 37

Figure 3-25	 Smear Removal Allowance.................................. 37

Figure 3-26	 Measurement Locations for Fluoropolymer 
Resin Smear.......................................................... 38

Figure 3-27	 Negative Etchback................................................ 39

Figure 3-28	 Plating Folds/Inclusions – Minimum 
Measurement Points............................................. 39

Figure 3-29	 Annular Ring Measurement  
(External, Filled, Microsection Evaluation)......... 39

Figure 3-30	 Annular Ring Measurement (Internal)................. 40

Figure 3-31	 Microsection Rotations for Breakout  
Detection.............................................................. 41

Figure 3-32	 Comparison of Microsection Rotations................ 41

Figure 3-33	 Example of Non-Conforming Dielectric 
Spacing Reduction Due to Breakout at 
Microvia Target Land........................................... 42

Figure 3-34	 Example Measurement Locations for Hole 
Copper Plating...................................................... 42

Figure 3-35	 Surface Copper Wrap Measurement  
for Filled Holes (Over Foil).................................. 44

Figure 3-36	 Surface Copper Wrap Measurement  
for Filled Holes (Over Laminate)......................... 44

Figure 3-37	 Wrap Copper (Acceptable)................................... 45

Figure 3-38	 Wrap Copper Removed by Excessive 
Processing, e.g. Sanding/Planarization/
Etching (Not Acceptable)..................................... 45

Figure 3-39	 Copper Cap Thickness.......................................... 46

Figure 3-40	 Copper Cap Filled Via Height (Bump)................. 46

Figure 3-41	 Copper Cap Depression (Dimple)........................ 46

Figure 3-42	 Copper Cap Plating Voids.................................... 46

Figure 3-43	 Nonconforming Via fill Between  
Copper Cap Plating Layers................................... 46

Figure 3-44	 Acceptable Via Fill Between  
Copper Cap Plating Layers................................... 46

Figure 3-45	 Example of Acceptable Voiding in a Cap 
Plated, Copper Filled Via..................................... 47

Figure 3-46	 Example of Acceptable Voiding in a Copper 
Filled Microvia without Cap Plating.................... 47

Figure 3-47	 Example of Nonconforming Void in a Cap 
Plated, Copper Filled Microvia............................ 48



IPC-6013E September 2021

viii

Table 3-16	 Cap Plating Requirements . . . . . . . . . . . . . .               40
Table 3-17	 Microvia Contact Dimension  

(Laser Drilled) . . . . . . . . . . . . . . . . . . . . . . .                        42
Table 3-18	 Microvia Contact Dimension  

(Mechanically Drilled) . . . . . . . . . . . . . . . . .                  43
Table 3-19	 Internal Layer Foil Thickness  

after Processing . . . . . . . . . . . . . . . . . . . . . .                       44
Table 3-20	 Thickness of External Conductor of the 

Finished Printed Board after Plating . . . . . .       45
Table 3-21	 Solder Mask Adhesion . . . . . . . . . . . . . . . . .                  47
Table 3-22	 Dielectric Withstanding Test Voltages . . . . .      48
Table 3-23	 Insulation Resistance . . . . . . . . . . . . . . . . . .                   48
Table 4-1	 Qualification Testing . . . . . . . . . . . . . . . . . .                   53
Table 4-2	 C=0 Sampling Plan per Lot Size . . . . . . . . .          55
Table 4-3	 Acceptance Testing and Frequency . . . . . . .        55
Table 4-4	 Quality Conformance Testing . . . . . . . . . . .            59



ix

July 2026	 IPC-6013F

©Copyright 2026. IPC International, Inc., Bannockburn, Illinois.

Tables

Table 1-1	 Default Requirements............................................. 2

Table 3-1	 Internal or External Metal Planes........................... 7

Table 3-2	 Final Finish, Plating and Coating  
Requirements........................................................ 10

Table 3-3	 Covercoat Adhesion............................................. 16

Table 3-4	 Solder Wicking/Plating Penetration Limits.......... 16

Table 3-5	 Plating and Coating Voids Visual Examination.... 17

Table 3-6	 Edge Board Contact Gap...................................... 19

Table 3-7	 Plating and Coating Voids in the  
Cavity Wall(s)....................................................... 20

Table 3-8	 Minimum Annular Ring....................................... 22

Figure 3-48	 Example of Nonconforming Void in a Copper 
Filled Microvia..................................................... 48

Figure 3-49	 Microvia Contact Dimension............................... 48

Figure 3-50	 Exclusion of Separations in Microvia Target 
Land Contact Dimension...................................... 48

Figure 3-51	 Unintended Piercing of Microvia Target Land 
(Laser Drilled)...................................................... 49

Figure 3-52	 Intentional Piercing of Microvia Target Land 
(Mechanically Drilled)......................................... 49

Figure 3-53	 Measurement of Total Copper Thickness 
 When Selective Hole Plating is Specified........... 51

Figure 3-54	 Metal Core to PTH............................................... 52

Figure 3-55	 Measurement of Minimum Dielectric Spacing.... 52

Figure 3-56	 Fill Material in Blind/Through Vias When 
Cap Plating Not Specified.................................... 53

Figure 3-57	 Void in Fill Material at Hole Wall Interface......... 53

Figure 3-58	 Bending Test......................................................... 56

Table 3-9	 Allowable Squeeze-Out of Coverlay  
Adhesive and Ooze-Out of Covercoat.................. 24

Table 3-10	 Minimum Solderable Annular Ring on  
Land Area............................................................. 24

Table 3-11	 Conductor Spacing Requirements........................ 25

Table 3-12	 PTH Integrity After Stress.................................... 33

Table 3-13	 Negative Etchback Allowance ............................. 38

Table 3-14	 Surface and Hole Copper Plating Minimum 
Requirements for Through-Holes......................... 43

Table 3-15	 Hole Copper Plating Minimum Requirements 
for Buried Vias > 2 Layers, and Blind Vias.......... 43

Table 3-16	 Hole Copper Plating Minimum Requirements 
for Microvias (Blind and Buried)......................... 43

Table 3-17	 Hole Copper Plating Minimum Requirements 
for Buried via cores (2 layers).............................. 44

Table 3-18	 Cap Plating Requirements.................................... 46

Table 3-19	 Depression and Protrusions in Copper Filled 
Microvias.............................................................. 47

Table 3-20	 Microvia Contact Dimension (Laser Drilled)...... 49

Table 3-21	 Microvia Contact Dimension  
(Mechanically Drilled)......................................... 49

Table 3-22	 Internal Layer Copper Thickness after 
Processing............................................................. 50

Table 3-23	 Thickness of External Conductor of the 
Finished Printed Board after Plating.................... 51

Table 3-24	 Solder Mask Adhesion.......................................... 54

Table 3-25	 Dielectric Withstanding Test Voltages.................. 58

Table 3-26	 Insulation Resistance............................................ 58

Table 4-1	 Qualification Testing............................................ 60

Table 4-2	 Acceptance Testing and Frequency...................... 62

Table 4-3	 Periodic Quality Conformance Testing................ 64



IPC-6013ESeptember 2021

1

Qualification and Performance Specification for  
Flexible/Rigid-Flexible Printed Boards

  
1   SCOPE

1.1  Statement of Scope    This specification covers qualification and performance requirements of flexible printed boards. The 
flexible printed board may be single-sided, double-sided, multilayer, or rigid-flex multilayer. All of these constructions may or 
may not include stiffeners, plated-through holes (PTHs), and blind/buried vias.  
The flexible or rigid-flex printed board may contain build up High Density Interconnect (HDI) layers.  The printed board may 
contain embedded active or passive circuitry with distributive capacitive planes, capacitive or resistive components conforming 
to IPC-6017.
The rigid section of the printed board may contain a metal core or external metal heat frame, which may be active or nonactive. 
Revision level changes are described in 1.7.

1.2   Purpose    The purpose of this specification is to provide requirements for qualification and performance of flexible printed 
boards designed to IPC-2221 and IPC-2223.
1.3   Performance Classification, Board Type, and Installation Usage

1.3.1   Classification    This specification recognizes that flexible printed boards will be subject to variations in performance 
requirements based on end-use. These performance classes (Class 1, Class 2, and Class 3) are defined in IPC-6011.
1.3.2   Printed Board Type   Performance requirements are established for the different types of flexible printed boards, classified 
as follows:
Type 1 - Single-sided flexible printed boards containing one conductive layer, with or without stiffeners.
Type 2 - Double-sided flexible printed boards containing two conductive layers with PTHs, with or without stiffeners.
Type 3 - �Multilayer flexible printed boards containing three or more conductive layers with PTHs, with or without stiffeners.
Type 4 - Multilayer rigid and flexible material combinations containing three or more conductive layers with PTHs.
Type 5 - Flexible or rigid-flex printed boards containing two or more conductive layers without PTHs.
1.3.3  Installation Uses

Use A - Capable of withstanding flex during installation.
Use B - �Capable of withstanding continuous flexing for the number of cycles as specified on the procurement documentation.
Use C - High temperature environment (over 105 °C [221 °F]).
Use D - UL Recognition.  See UL 94 and UL 796F.
1.3.4   Selection for Procurement   For procurement purposes, performance class and installation usage shall be specified in the 
procurement documentation.
The documentation shall provide sufficient information to the supplier so that the supplier can fabricate the flexible printed boards 
and ensure that the user receives the desired product. Information that should be included in the procurement documentation is 
to be in accordance with IPC-2611 and IPC-2614.
Note: If the drawing specifies the requirement in words, designators are not required.
The procurement documentation shall specify the thermal stress test method and the number of cycles (in relation to reflow 
profiles in IPC-TM-650, Method 2.6.27) to be used to meet the requirement of 3.6.1.  Selection shall be from those depicted in 
3.6.1.1, 3.6.1.2, 3.6.1.3 and 3.6.1.4. If not specified (see 5.1), the default shall be per Table 1-1.
During the selection process, the user should take into consideration the following when determining the appropriate thermal 
stress test method:
•  Wave solder, selective solder, hand solder assembly processes (see 3.6.1.1)
•  Conventional SnPb reflow processes (see 3.6.1.2)
•  Lead-free reflow processes (see 3.6.1.3 and 3.6.1.4)


	Del: "E"
	Del: "1"
	Del: "-"
	Del: "September"
	Del: "D"
	Del: "Amendment 1 April"
	Del: "8"
	Del: "IPC"
	Ins: "F"
	Ins: "6"
	Ins: "–"
	Ins: "July"
	Ins: "E"
	Ins: "September"
	Ins: "2"
	Ins: "IPC "
	Ins: "the Global Electr..."
	Del: "The Principles of..."
	Del: "Notice"
	Del: "IPC"
	Del: "Why is there a ch..."
	Del: "In May 1995 the I..."
	Del: "Standardization a..."
	Del: "• Show relationsh..."
	Del: "• Minimize time t..."
	Del: "• Contain simple ..."
	Del: "• Just include sp..."
	Del: "• Focus on end pr..."
	Del: "• Include a feedb..."
	Del: "Standards Should ..."
	Del: "• Inhibit innovation"
	Del: "• Increase time-t..."
	Del: "• Keep people out"
	Del: "• Increase cycle ..."
	Del: "• Tell you how to..."
	Del: "• Contain anythin..."
	Del: "S"
	Del: "P"
	Del: "his"
	Del: "S"
	Del: "P"
	Del: "member or nonmemb..."
	Del: "S"
	Del: "Publication"
	Del: "S"
	Del: "P"
	Del: " by those other t..."
	Del: " is to be used ei..."
	Del: "Recommended Stand..."
	Del: ","
	Del: "IPC"
	Del: "do they"
	Del: "the Recommended S"
	Del: "P"
	Del: "also "
	Del: "It is the positio..."
	Del: "is"
	Del: "is "
	Del: "n IPC"
	Del: "updated and a new..."
	Del: "The TAEC"
	Del: ". Adopted October..."
	Del: "Your purchase of ..."
	Del: "IPC spends hundre..."
	Del: "IPC’s membership ..."
	Del: "Thank you for you..."
	Del: "1 "
	Del: "-"
	Ins: "GEA Mission The G..."
	Ins: "About IPC Standar..."
	Ins: "Global Electronic..."
	Ins: "Standards Improve..."
	Ins: "s"
	Ins: "p"
	Ins: "by Global Electro..."
	Ins: "their"
	Ins: "s"
	Ins: "p"
	Ins: "entity"
	Ins: "s"
	Ins: "publications"
	Ins: "s"
	Ins: "p"
	Ins: "."
	Ins: "IPC standards and..."
	Ins: "regard to"
	Ins: "s or publications "
	Ins: "Global Electronic..."
	Ins: "does Global Elect..."
	Ins: "so"
	Ins: "a s"
	Ins: "p"
	Ins: "T"
	Ins: "standards and "
	Ins: "by Global Electro..."
	Ins: " standard or"
	Ins: "revised or amende..."
	Ins: "Global Electronic..."
	Ins: " or amendment."
	Ins: "Global Electronic..."
	MoveTo: "All comments will..."
	Ins: "If a change to te..."
	Ins: "comments to inclu..."
	Ins: "accompanied by te..."
	Ins: "To submit your co..."
	Ins: "6"
	Ins: ", Inc."
	Ins: "‑"
	Ins: "provided"
	Del: "®"
	Del: "D"
	Del: "2017 IPC-6013D Am..."
	Del: "April 2018"
	Del: "IPC-6013EIPC-1401"
	Del: "Supply Chain Social"
	Del: "Responsibility Ma..."
	Del: "Developed by the ..."
	Del: "This IPC internat..."
	Del: "IPC Social Respon..."
	Del: "IPC"
	Ins: "If a conflict occ..."
	Ins: "E –"
	Ins: "2021"
	Ins: "IPC-6013F"
	Ins: "Global Electronic..."
	Ins: "Global Electronic..."
	Ins: "Global Electronic..."
	Ins: "The Global Electr..."
	Ins: "• The integration..."
	Ins: "• Activities invo..."
	Ins: "Any breach of the..."
	Ins: "unless expressly ..."
	Ins: "Global Electronic..."
	Del: "Performance "
	Del: "Flexible Circuits..."
	Del: "Technical Liaison..."
	Del: ", "
	Del: " Mahendra Gandhi ..."
	Del: "Bob Neves Microte..."
	Del: "Performance "
	Del: "Elizabeth Allison..."
	Del: "Lance Auer"
	Del: "Conductor Analysi..."
	Del: "Rick Babyak"
	Del: "TTM Technologies"
	Del: "Chris Ballou"
	Del: "TTM Technologies"
	Del: "ALL"
	Del: "LLC"
	Del: "Alvin Boutte"
	Del: "NASA Goddard Spac..."
	Del: "Lockheed Martin C..."
	Del: "Lockheed Martin C..."
	Del: "Mark Buechner BAE..."
	Del: "Donald Cardoza"
	Del: "Cirexx Internatio..."
	Del: "Denise Charest"
	Del: "Amphenol Printed ..."
	Del: "Thomas Clark"
	Del: "Michael Collier"
	Del: "Teledyne Leeman Labs"
	Del: "David Connitt L3H..."
	Del: "Kevin Connolly BA..."
	Del: "Michael Crutchfield"
	Del: "DuPont Electronic..."
	Del: "John Dangler"
	Del: "IBM Corporation"
	Del: "Don Dupriest"
	Del: "Lockheed Martin M..."
	Del: "Gary Erickson"
	Del: "Sanmina Corporation"
	Del: "Richard Etchells"
	Del: "Electronic Techno..."
	Del: "Merelyn Fernandez"
	Del: "Raytheon Company"
	Del: "Gary Ferrari"
	Del: "EPTAC Corporation"
	Del: "Mahendra Gandhi"
	MoveFrom: "Northrop Grumman ..."
	MoveFrom: "Hughes Circuits, ..."
	Del: "Ty Gragg"
	Del: "Unicircuit Inc."
	Del: "Vicka Hammill"
	Del: "Honeywell Inc. Ai..."
	Del: "Philip Henault Ra..."
	Del: "Emma Hudson"
	Del: "Emma Hudson Techn..."
	Del: "Joe Hughes"
	Del: "Hughes"
	Del: "Pioneer Circuits ..."
	Del: "Ernest Kreiner L3..."
	Del: "Corporation"
	Del: "Printed Circuit"
	Del: "Printed Circuits LLC"
	Del: "John Leschisin"
	Del: "Minco Products, Inc."
	Del: "Derek Linder"
	Del: "Innovative Circuits"
	Del: "Hannah Locken"
	Del: "Boeing Company"
	Del: "Dan Loew L3Harris"
	Del: "Gary Long"
	Del: "TTM Technologies"
	Del: "Jennifer Ly"
	Del: "BAE Systems"
	Del: "Corporation"
	Ins: ", Inc."
	Ins: "Flexible Circuits..."
	Ins: ", Inc."
	Ins: "Dan Loew"
	Ins: "L3Harris Fuzing &..."
	Ins: "Members of the "
	Ins: "Dan Baumgartner"
	Ins: "TTM Technologies,..."
	Ins: "All"
	Ins: "Solutions"
	Ins: "Bowles & Co., LLC"
	Ins: "Ralph Buoniconti"
	Ins: "Sabic"
	Ins: "David Caputa"
	Ins: "Lockheed Martin S..."
	Ins: "Christopher Clark"
	Ins: "Flexible Circuit ..."
	Ins: "Francesco Di Maio"
	Ins: "Francesco Di Maio..."
	Ins: "Mark Finstad"
	Ins: "Flexible Circuit ..."
	Ins: "Chris Fitzgerald"
	Ins: "NASA Goddard Spac..."
	Ins: "AdvancedPCB - Ana..."
	Ins: "Paul Gough"
	Ins: "Honeywell Aerospace"
	Ins: "Darren Hitchcock"
	Ins: "Panasonic Industr..."
	Ins: "Jason Hoium"
	Ins: "All Flex Solutions"
	Ins: "Christine Irvin"
	Ins: "Amphenol Printed"
	Ins: "Fralock – Career ..."
	Ins: "Elyse Karsik"
	Ins: "Pacific Testing L..."
	Ins: "Allen Keeney"
	Ins: "Johns Hopkins Uni..."
	Ins: "Aaron Kennedy"
	Ins: "Lockheed Martin S..."
	Ins: "Ara Kharajian"
	Ins: "Raytheon Company"
	Ins: "Dominic Kotwica"
	Ins: "Lockheed Martin M..."
	Ins: "Space Systems Com..."
	Ins: "Package Integration"
	Ins: "All Flex Solutions"
	Ins: "Park Place Manufa..."
	Ins: "Nicholas Markel"
	Ins: "Lockheed Martin S..."
	Ins: "Brent Mayfield"
	Ins: "AGC Multi Materia..."
	Ins: "Matthew Mertens"
	Ins: "Flexible Circuits..."
	Ins: "Gerry Partida"
	Ins: "Trevor Patterson"
	MoveTo: "Hughes Circuits, ..."
	Ins: "Stephen Pierce"
	Ins: "SGP Ventures, Inc."
	Ins: "Jeshua Reyes"
	Ins: "Summit Interconne..."
	Ins: "Jose Rios"
	Ins: "Raytheon"
	Ins: "T"
	Ins: "Steven Roy"
	Ins: "Roy Design and Ma..."
	Ins: "Tony Senese"
	Ins: "Panasonic Industr..."
	Ins: "Russell Shepherd"
	Ins: "Element Materials..."
	Ins: "Hans Shin"
	Ins: "Pacific Testing L..."
	Ins: "Patrick Smith"
	Ins: "Hannah Swartz"
	Ins: "Boeing Company"
	Ins: "Erik Tholen"
	Ins: "Lockheed Martin M..."
	Del: "Peter Menuez"
	Del: "L3Harris Technolo..."
	Del: "Roger Miedico"
	Del: "Raytheon Company"
	Del: "James Monarchio"
	Del: "TTM Technologies"
	Del: "Kristopher Moyer"
	Del: "California State ..."
	Del: "Robert Neves"
	Del: "Microtek Laborato..."
	Del: "Thi Nguyen"
	Del: "Lockheed Martin M..."
	Del: "Jan Pedersen Elma..."
	Del: "William Pfingston"
	Del: "Miraco, Inc."
	Del: "Owen Reid"
	MoveFrom: "Lockheed Martin M..."
	Del: "Nef Rios"
	Del: "T"
	Del: "Enrique Sanchez"
	Del: "Edward Sandor"
	Del: "AGC Nelco America..."
	Del: "Gilbert Shelby"
	Del: "Raytheon Systems ..."
	Del: "Robert Sheldon"
	Del: "Pioneer Circuits ..."
	Del: "Russell Shepherd ..."
	Del: "Bhanu Sood"
	Del: "NASA Goddard Spac..."
	Del: "Rebecca Steinbaue..."
	Del: "Paul Van Dang"
	Del: "Innovative Circuits"
	Del: "Adeodato Vigano C..."
	Del: "Al Wasserzug"
	Del: "Cirexx Internatio..."
	Del: "Richard Wessel"
	Del: "DuPont Electronic..."
	Ins: "Kevin Tlaxcalteca"
	MoveTo: "Northrop Grumman ..."
	Ins: "Jarrod Webb"
	MoveTo: "Lockheed Martin M..."
	Ins: "Udo Welzel"
	Ins: "Robert Bosch GmbH"
	Ins: "Patrick York"
	Ins: "AdvancedPCB - Ana..."
	Del: ". "
	Del: " ."
	Del: ". "
	Del: "."
	Del: "."
	Del: " . "
	Del: " . "
	Del: " . 1"
	Del: " . 2"
	Del: " .3"
	Del: "As Agreed Upon Be..."
	Del: "1.4.2 Button Plat..."
	Del: "1.4.3 Cover Mater..."
	Del: "1.4.4 Target Land..."
	Del: "1.4.5 Capture Lan..."
	Del: "1.4.6 Microvia . 4"
	Del: "1.4.7 Core . 4"
	Del: "1.4.8	Design Data ."
	Del: "4"
	Del: " . 4"
	Del: ". "
	Del: " . 4"
	Del: "1.8	Revision Leve..."
	Del: "2"
	Del: " .5"
	Del: "IPC .5"
	Del: " . 6"
	Del: "2.3 "
	Del: ".6"
	Del: "2.3.1	American So..."
	Del: "3"
	Del: " ."
	Del: "3"
	Del: " ."
	Del: "3"
	Del: " . 7"
	Del: "2.3.5 AMS . 7"
	Del: "3"
	Del: ". 7"
	Del: "2.3.7 Federal. 7"
	Del: ".7"
	Del: "General ."
	Del: " . "
	Del: " ."
	Del: " ."
	Del: " ."
	Del: " ."
	Del: " . 8"
	Del: ". "
	Del: "-"
	Del: " 8"
	Del: " . 12"
	Del: " .12 "
	Del: ". 12"
	Del: ". 12 "
	Del: " . 12 "
	Del: " . 12 "
	Del: " .13"
	Del: " . 13"
	Del: " "
	Del: " .14"
	Del: " . 18"
	Del: " .18"
	Del: " "
	Del: ". 19"
	Del: " . 20"
	Del: ". 20"
	Del: " .20 3.3.10 Workm..."
	Del: ". 20"
	Del: " . 20"
	Del: " 21"
	Del: ". 24"
	Del: " ."
	Del: "."
	Del: "."
	Del: ". "
	Del: " .25"
	Ins: ".0 "
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "1.3.4.1	Selection..."
	Ins: "..............2"
	Ins: "1.3.5.1	Laminate ..."
	Ins: "1.3.5.2 Plating P..."
	Ins: "1.3.5.3 Final Fin..."
	Ins: "...................."
	Ins: "Design Data ........"
	Ins: "3"
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "2.0"
	Ins: "...................."
	Ins: "Global Electronic..."
	Ins: "...................."
	Ins: "2.3 Federal........."
	Ins: "2.4 "
	Ins: "...................."
	Ins: "2.4.1	ASTM Intern..."
	Ins: "4"
	Ins: "...................."
	Ins: "4"
	Ins: "......."
	Ins: "4"
	Ins: "...................."
	Ins: "2.4.5 AMS..........."
	Ins: "4"
	Ins: "...........6"
	Ins: "2.4.7 SAE .........."
	Ins: ".0"
	Ins: "...................."
	Ins: "General............."
	Ins: "...................."
	Ins: "...................."
	Ins: "3.2.1.1	Flexible ..."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "3.2.4.1	Resistive..."
	Ins: "...................."
	Ins: " ..................."
	Ins: "3.2.6.1	Electrole..."
	Ins: "Conductive Coatin..."
	Ins: "3.2.6.2 Electrode..."
	Ins: "3.2.6.3 Fully Add..."
	Ins: "–"
	Ins: "...................."
	Ins: "3.2.7.1	Electrode..."
	Ins: "3.2.7.2 Electrode..."
	Ins: "3.2.7.3 Hot Air S..."
	Ins: "3.2.7.3.1	Eutecti..."
	Ins: "3.2.7.3.2 Pb-Free..."
	Ins: "3.2.7.3.3 Solder ..."
	Ins: "3.2.7.4 Electrode..."
	Ins: "3.2.7.5 Electrode..."
	Ins: "3.2.7.6 Electrole..."
	Ins: "3.2.7.7 Electrole..."
	Ins: "Immersion Gold (E..."
	Ins: "3.2.7.8	Immersion..."
	Ins: "3.2.7.9 Immersion..."
	Ins: "3.2.7.10 Organic ..."
	Ins: "3.2.7.11	Other Me..."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: " ..................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "3.3.1.1	Edges, Ri..."
	Ins: "3.3.1.2 Edges, Fl..."
	Ins: "(Excluding Stiffe..."
	Ins: "3.3.1.3 Transitio..."
	Ins: "3.3.1.4 Pouch mat..."
	Ins: "...................."
	Ins: "3.3.2.1	Measling ..."
	Ins: "3.3.2.2 Crazing ...."
	Ins: "3.3.2.3 Delaminat..."
	Del: " . 26"
	Del: " .28"
	Del: " 29"
	Del: "30"
	Del: " . 46"
	Del: ". 46"
	Del: " .47"
	Del: " . 47"
	Del: " .47"
	Del: "3.8.1	Dielectric ..."
	Del: "3.8.2 Electrical ..."
	Del: "3.8.3 Circuit/PTH..."
	Del: "3.8.4 Moisture an..."
	Del: " .48"
	Del: ". 48"
	Del: ". 48"
	Del: ". 49"
	Del: " . 49 "
	Del: " . 49"
	Del: ". 49"
	Del: " . 49"
	Del: ". 49"
	Del: " .49"
	Del: " .49"
	Del: ".49"
	Del: " . 49"
	Del: "Metal Core (Horiz..."
	Del: " . 50"
	Del: "1"
	Del: " . 50 3.10.12 Ben..."
	Del: "3"
	Del: " . 50"
	Del: "4"
	Del: " .51"
	Del: "5"
	Del: ". 51"
	Del: "6"
	Del: " .51"
	Del: "7"
	Del: " . 51"
	Del: "8"
	Del: " .51"
	Del: "Repair . 51"
	Del: ". 51"
	Del: "3.12 Rework . 52"
	Del: "4"
	Del: " .52"
	Del: " . 52"
	Del: ". 52"
	Del: " . 52"
	Del: " .52"
	Del: " . 52"
	Del: " .52"
	Del: "4.3 "
	Del: " . 52"
	Del: ".53"
	Del: "5 NOTES . . . . ...."
	Del: ". 59"
	Del: " .59"
	Del: "APPENDIX A . . . ..."
	Del: " .14 "
	Del: " .14 "
	Del: " .16 "
	Del: " .18 "
	Del: "a"
	Del: ".21 "
	Del: "4b"
	Del: ".21 "
	Del: "5"
	Del: ". "
	Del: "6"
	Del: " . "
	Del: "7"
	Del: ".23 "
	Del: "8"
	Del: "."
	Del: "9"
	Del: "."
	Del: "10"
	Del: "."
	Del: "11"
	Del: " ."
	Del: "12"
	Del: ". "
	Del: "13"
	Del: " .27 "
	Del: "14"
	Del: " .27 "
	Del: "15"
	Del: ".30 "
	Del: "16"
	Del: " . 30"
	Ins: "3.3.2.4 Entrapped..."
	Ins: "Board and Stiffen..."
	Ins: "3.3.2.4.3 Externa..."
	Ins: "Treatment..........."
	Ins: "3.3.2.10 Pink Rin..."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "................2..."
	Ins: "Edge) Allowance ...."
	Ins: "3.4.2.2 Squeeze-O..."
	Ins: "Ooze-Out of Cover..."
	Ins: "3.4.2.3 Stiffener..."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "Voltage Planes ....."
	Ins: "3.5.4.2 Solderabl..."
	Ins: "(Areas not to be ..."
	Ins: "3.5.4.7.2 Tin-Lea..."
	Ins: "(Areas not to be ..."
	Ins: "3.5.4.8	Cap Plati..."
	Ins: "...................."
	Ins: "...................."
	Ins: "(Test Condition A..."
	Ins: "3.6.1.2 Thermal S..."
	Ins: "(Test Condition B..."
	Ins: "3.6.1.2.1	Thermal..."
	Ins: "(Microvias) ........"
	Ins: "3.6.1.3 Thermal S..."
	Ins: "(230 °C) ..........."
	Ins: "3.6.1.4 Thermal S..."
	Ins: "(260 °C) ..........."
	Ins: "3.6.1.5 Deviation..."
	Ins: "...................."
	Ins: "3.6.2.1	Plating I..."
	Ins: "Laminates (Type 3..."
	Ins: "3.6.2.7.2 Resin S..."
	Ins: "Evaluation.........."
	Ins: "3.6.2.9.1	Annular..."
	Ins: "Buried and Microv..."
	Ins: "3.6.2.12 Microvia..."
	Ins: "Thickness..........."
	Ins: "3.6.2.14.1	Plated..."
	Ins: "Plating............."
	Ins: "3.6.2.16 Metal Co..."
	Ins: "Microvia Structur..."
	Ins: "3.6.2.19 Back-Dri..."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...... 55"
	Ins: ".............. 55"
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "..............56"
	Ins: "...................."
	Ins: "........ 56"
	Ins: "...................."
	Ins: "0 "
	Ins: "...................."
	Ins: "2"
	Ins: "...................."
	Ins: "3"
	Ins: "...................."
	Ins: "4"
	Ins: "...................."
	Ins: "5"
	Ins: "...................."
	Ins: "6"
	Ins: "...................."
	Ins: "7"
	Ins: "...................."
	Ins: "3.10.18	Electrica..."
	Ins: "Repair.............."
	Ins: "...................."
	Ins: "3.12 Rework........."
	Del: "17"
	Del: ". 32"
	Del: "18"
	Del: " .32"
	Del: "19"
	Del: " .33"
	Del: "20"
	Del: " .33"
	Del: "21"
	Del: "Dielectric Remova..."
	Del: "22"
	Del: ".34"
	Del: "23"
	Del: " .35"
	Del: "24"
	Del: " .36"
	Del: "25"
	Del: ".36"
	Del: "Figure 3-26"
	Del: ".37"
	Del: "27"
	Del: " . 37"
	Del: "28"
	Del: " .38"
	Del: "29"
	Del: ". 38"
	Del: "Figure 3-30"
	Del: " .39"
	Del: "31"
	Del: " .39"
	Del: "32"
	Del: " .39"
	Del: "33"
	Del: ". 40"
	Del: "34"
	Del: " .41"
	Del: "35"
	Del: " .41"
	Del: "36"
	Del: ".41"
	Del: "37"
	Del: " .41"
	Del: "38"
	Del: " .41"
	Del: "39"
	Del: " .41"
	Del: "40"
	Del: ".42"
	Del: "41"
	Del: ".42"
	Del: "42"
	Del: ".42"
	Del: "43"
	Del: ".42"
	Del: "44"
	Del: ".43"
	Del: "45"
	Del: " .43"
	Del: "46"
	Del: ". 43"
	Del: "47"
	Del: "2"
	Del: ".43"
	Del: "48"
	Del: ". 44"
	Del: "49"
	Del: ".45"
	Del: "50"
	Del: "46"
	Del: "51"
	Del: ".46"
	Del: "52"
	Del: ".46"
	Del: "53"
	Del: " . 50"
	Del: "."
	Del: " .8"
	Del: "."
	Del: "7"
	Del: " .11"
	Del: "4"
	Del: " .11"
	Del: "5"
	Del: " . 12"
	Del: "6"
	Del: " .12"
	Del: "Table 3-7 Coverco..."
	Del: "Table 3-8 Solder ..."
	Del: "Penetration Limit..."
	Del: "Table 3-9 Plating..."
	Del: "Visual Examinatio..."
	Del: "Table 3-10 Edge B..."
	Del: "Table 3-11 Minimu..."
	Del: "Table 3-12 Allowa..."
	Del: "Table 3-13 Minimu..."
	Del: "Table 3-14 Conduc..."
	Ins: "4.0"
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...... 59"
	Ins: "...................."
	Ins: "4.3 Periodic "
	Ins: "...................."
	Ins: "...................."
	Ins: "5.0 NOTES..........."
	Ins: "...................."
	Ins: "...................."
	Ins: "APPENDIX A ........."
	Ins: "...................."
	Ins: "...................."
	Ins: "..............15"
	Ins: "..............17"
	Ins: " Examples of Prin..."
	Ins: "Figure 3-5a"
	Ins: "...................."
	Ins: "5b"
	Ins: "...................."
	Ins: "6"
	Ins: "...................."
	Ins: "7"
	Ins: "...................."
	Ins: "8"
	Ins: "...................."
	Ins: "9"
	Ins: "...................."
	Ins: "10"
	Ins: " .............."
	Ins: "11"
	Ins: "...................."
	Ins: "12"
	Ins: "......"
	Ins: "13"
	Ins: "...................."
	Ins: "14"
	Ins: "...................."
	Ins: "15"
	Ins: ".................28"
	Ins: "Figure 3-16 Dewet..."
	Ins: "Figure 3-17 Edge ..."
	Ins: "18"
	Ins: "...................."
	Ins: "19"
	Ins: "...................."
	Ins: "20"
	Ins: "...................."
	Ins: "21 "
	Ins: "...................."
	Ins: "22"
	Ins: "...................."
	Ins: "23"
	Ins: "...................."
	Ins: "24"
	Ins: "Copper Penetratio..."
	Ins: "25"
	Ins: "...................."
	Ins: "26"
	Ins: "...................."
	Ins: "27"
	Ins: "...................."
	Ins: "28"
	Ins: "...................."
	Ins: "Figure 3-29 Annul..."
	Ins: "(External, Filled..."
	Ins: "Figure 3-30"
	Ins: "................40"
	Ins: "31"
	Ins: "...................."
	Ins: "32"
	Ins: "...............41"
	Ins: "33"
	Ins: "...................."
	Ins: "Figure 3-34 Examp..."
	Ins: "Figure 3-35"
	Ins: "...................."
	Ins: "36"
	Ins: "...................."
	Ins: "37"
	Ins: "...................."
	Ins: "38"
	Ins: "...................."
	Ins: "39"
	Ins: "...................."
	Ins: "40"
	Ins: "................46"
	Ins: "41"
	Ins: "...................."
	Ins: "42"
	Ins: "...................."
	Ins: "43"
	Ins: "...................."
	Ins: "44"
	Ins: "...................."
	Ins: "45"
	Ins: "...................."
	Ins: "46"
	Ins: "...................."
	Ins: "47"
	Ins: "...................."
	Del: "Table 3-16 "
	Del: ".40"
	Del: "Table 3-17"
	Del: " .42"
	Del: "18 "
	Del: ".43"
	Del: "Table 3-19"
	Del: "Foil"
	Del: " .44"
	Del: "20"
	Del: ".45"
	Del: "21"
	Del: " .47"
	Del: "22"
	Del: " .48"
	Del: "23"
	Del: " .48"
	Del: " .53"
	Del: "Table 4-2 C=0 Sam..."
	Del: "Table 4-3 "
	Del: ".55"
	Del: "4"
	Del: ".59"
	Ins: "48"
	Ins: "...................."
	Ins: "49"
	Ins: "...................."
	Ins: "50"
	Ins: "...................."
	Ins: "51"
	Ins: "...................."
	Ins: "52"
	Ins: "...................."
	Ins: "53"
	Ins: ".......... 51"
	Ins: "54"
	Ins: "...................."
	Ins: "55"
	Ins: "..52"
	Ins: "56"
	Ins: "...................."
	Ins: "57"
	Ins: "........53 "
	Ins: "58"
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "...................."
	Ins: "Covercoat Adhesio..."
	Ins: "Table 3-4 Solder ..."
	Ins: "Table 3-5 Plating..."
	Ins: "Table 3-6 Edge Bo..."
	Ins: "Table 3-7 Plating..."
	Ins: "Cavity Wall(s)......"
	Ins: "Table 3-8	Minimum..."
	Ins: "Table 3-9 Allowab..."
	Ins: "Table 3-10 Minimu..."
	Ins: "Table 3-11	Conduc..."
	Ins: "Table 3-12 PTH In..."
	Ins: "Table 3-13 Negati..."
	Ins: "Table 3-14 "
	Ins: "...................."
	Ins: "15"
	Ins: "......... 43"
	Ins: "16"
	Ins: "...................."
	Ins: "17"
	Ins: "...................."
	Ins: "Table 3-18	"
	Ins: "...................."
	Ins: "Table 3-19 Depres..."
	Ins: "Table 3-20"
	Ins: "......49"
	Ins: "21	"
	Ins: "...................."
	Ins: "Table 3-22"
	Ins: "Copper"
	Ins: "...................."
	Ins: "23"
	Ins: "...................."
	Ins: "24 "
	Ins: "...................."
	Ins: "25"
	Ins: ".................58"
	Ins: "26"
	Ins: "...................."
	Ins: "...................."
	Ins: "Table 4-2 "
	Ins: "...................."
	Ins: "3 Periodic"
	Ins: "...............64"
	Del: "-"
	Del: " Revision level c..."
	Del: "3"
	Del: "Lead"
	Ins: "This Page Intenti..."
	Ins: ".0"
	Ins: ", IPC-2223 "
	Ins: "8"
	Ins: " "
	Ins: "Pb"
	Del: "the IPC"
	Del: "Final"
	Del: "Finish X (Electro..."
	Del: "1/2"
	Del: "100 µm [3,937"
	Del: "µ"
	Del: "Separation"
	Del: "."
	Del: "100 µm [3,937"
	Del: "µ"
	Del: " "
	Del: ")"
	Del: ")"
	Del: ")"
	Ins: "l"
	Ins: "Global Electronic..."
	Ins: " "
	Ins: "Surface"
	Ins: "X1 per Table 3-2"
	Ins: "Surface Finish"
	Ins: "ENIG2 per Table 3-2"
	Ins: "½"
	Ins: "0.1 mm [0.00394"
	Ins: "Spacing"
	Ins: "3 Minimum flexibl..."
	Ins: "Dielectric Spacing"
	Ins: "Minimum dielectri..."
	Ins: "0.1 mm [0.00394"
	Ins: "Note 1. Initial R..."
	Del: ")"
	Del: ")"
	Del: "i"
	Del: "e"
	Del: "Lead"
	Del: "NBEG Nickel Barri..."
	Del: "(Table 3-2) "
	Del: "(Table 3-2) C Bar..."
	Del: "(3.2.8) "
	Del: "	(3.2.8)"
	Del: "	(3.2.8)"
	Del: "	(3.2.8)"
	Del: "	(3.2.8)"
	Del: " through 1.4.8."
	Del: "1.4.1 As Agreed U..."
	Del: "1.4.2 Button Plat..."
	Del: "1.4.3 Cover Mater..."
	Ins: " -"
	Ins: " -"
	Ins: " -"
	Ins: " -"
	Ins: " -"
	Ins: "e"
	Ins: "g"
	Ins: "Pb"
	Ins: "(Table 3-2) (Tabl..."
	Ins: "(3.2.8)"
	Ins: "(3.2.8)"
	Ins: "(3.2.8)"
	Ins: "(3.2.8)"
	Ins: "(3.2.8)"
	Ins: "."
	Ins: "1.4.1 "
	Ins: "The word "
	Ins: "s"
	Ins: "”"
	Ins: " To assist the re..."
	Ins: "‘‘"
	Ins: "’’"
	Ins: "‘‘"
	Ins: "’’"
	Ins: "The word ‘‘w"
	Ins: "’’"
	Del: "1.4.3.1 Covercoat..."
	Del: "1.4.3.2 Coverfilm..."
	Del: "i) a homogeneous,..."
	Del: "ii) separate laye..."
	Del: "iii) as a composi..."
	Del: "1.4.3.3 Coverlay ..."
	Del: "1.4.4 Target Land..."
	Del: "1.4.5 Capture Lan..."
	Del: "1.4.6 Microvia A ..."
	Del: "1.4.7 Core A sing..."
	Del: "Y"
	Del: "1"
	Del: "X"
	Del: "2"
	Del: "IPC-6013E-1-01"
	Del: "Figure 1-1 Microv..."
	Del: "Note 1 . Capture ..."
	Del: "Note 2. Target Land."
	Del: "Note 3: X/Y = Mic..."
	Del: "and aspect ratio ..."
	Del: "1.4.8 "
	Del: "S"
	Del: "”"
	Del: "“"
	Del: "”"
	Del: "“"
	Del: "”"
	Del: "“W"
	Del: "”"
	Del: " To assist the re..."
	Del: "photographs and/or "
	Del: "photographs or "
	Del: " "
	Del: "1.0"
	Del: "1.0"
	Del: "-"
	Del: "7."
	Ins: "0.1"
	Ins: "0"
	Ins: "0.1"
	Ins: "0"
	Ins: " "
	Ins: "6"
	Ins: ".0"
	Ins: "Global Electronic..."
	Ins: "IPC-WP-019 An Ove..."
	Ins: "IPC/PERM-WP-022 M..."
	Ins: "Mask Adhesion -"
	Ins: "C"
	Ins: "of "
	Ins: "Board"
	Ins: "1. www.electronic..."
	Ins: "2. Current and re..."
	Del: "1.8 Revision Leve..."
	Del: "IPC1"
	Del: " "
	Del: "Adhesion, "
	Del: "Resist (Mask)"
	Del: "W"
	Del: "and Time Delay of "
	Del: "Wiring"
	Del: ", Printed Boards"
	Del: "s"
	Del: "1 . www.ipc.org "
	Del: "2. Current and re..."
	Ins: ", Thermal Cycle "
	Ins: "IPC-2228 Sectiona..."
	Ins: "s"
	Ins: "U"
	Ins: "Boards"
	Ins: "Boards"
	Ins: "Flexible "
	Ins: "Boards"
	Ins: "Specification for "
	Ins: "(ENIG) "
	Ins: "Prined Boards"
	Ins: "Metal"
	Ins: "Board"
	Ins: "IPC-5703 Cleanlin..."
	Ins: "Active and "
	Ins: "Circuitry"
	Del: "r"
	Del: "u"
	Del: "Wiring "
	Del: "Fabrication of "
	Del: "Wiring "
	Del: "Flexible "
	Del: "Wiring "
	Del: "l"
	Del: "Electronic Interc..."
	Del: "Copper"
	Del: "Wiring"
	Del: "Devices "
	Del: "3"
	Del: "3"
	Del: "American Society ..."
	Del: " "
	Del: " "
	Del: "3"
	Del: "3"
	Del: " "
	Del: "3. www.ipc.org"
	Del: "4. www.astm.org"
	Del: "5. www.ul.com"
	Del: "6. www.nema.org"
	Ins: "1"
	Ins: "JEDEC/IPC-"
	Ins: "Federal3"
	Ins: "QQ-S-635 Steel"
	Ins: "2.4 "
	Ins: "4"
	Ins: "ASTM International4"
	Ins: "ASTM B152 Standar..."
	Ins: "ASTM E345 Standar..."
	Ins: "4"
	Ins: "4"
	Ins: "4"
	Ins: "4"
	Ins: "3"
	Ins: "4"
	Ins: "8"
	Ins: "4"
	Ins: "SAE3"
	Ins: "GEIA-STD-0005-2 S..."
	Ins: "3. www.sae.org"
	Ins: "4. www.astm.org"
	Ins: "5. www.ul.com"
	Ins: "6. www.nema.org"
	Ins: "7. www.asq.org"
	Ins: "8. www.asme.org"
	Del: "3"
	Del: " "
	Del: "3"
	Del: " 8"
	Del: "3"
	Del: "9 "
	Del: "3"
	Del: "Federal 10 QQ-S-6..."
	Del: "3"
	Del: "(prepreg) "
	Del: "7. www.asq.org"
	Del: "8. www.sae.org"
	Del: "9. www.asme.org"
	Del: "10. SAE.org"
	Ins: "3.0"
	Ins: " and/or surface"
	Ins: "vias,"
	Ins: "and microvias "
	Ins: "14"
	Ins: "15, Table 3-16"
	Ins: "17"
	Ins: "5"
	Del: "/final"
	Del: "and"
	Del: "3, Table 3-4"
	Del: "5"
	Del: "6"
	Del: "4"
	Del: "-"
	Del: "4"
	Del: ")"
	Del: ")"
	Del: "-"
	Del: "-"
	Del: "-"
	Del: "-"
	Del: "Lead"
	Ins: "3"
	Ins: "."
	Ins: "."
	Ins: "–"
	Ins: "–"
	Ins: " Follow the instr..."
	Ins: "–"
	Ins: ", IPC/PERM-WP-022..."
	Ins: "Pb"
	Ins: " "
	Ins: "Solder Coating De..."
	Ins: " "
	Ins: "2"
	Ins: "2"
	Del: "-"
	Del: "-"
	Del: "3"
	Del: "3"
	Del: "3"
	Del: "3"
	Ins: " "
	Ins: "2"
	Ins: "2"
	Del: "Lead"
	Del: " - minimum"
	Del: " "
	Del: " "
	Del: "-"
	Del: "-"
	Del: "-"
	Del: "-"
	Del: " "
	Del: "-"
	Del: "-"
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: "-"
	Del: "-"
	Del: " "
	Del: " "
	Del: " "
	Del: "C"
	Del: "Bare Copper"
	Del: "AABUS"
	Del: "AABUS"
	Del: "N/A"
	Del: " "
	Del: " "
	Del: "60"
	Del: "60"
	Del: "."
	Ins: "Pb"
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: "59"
	Ins: "59"
	MoveFrom: "Table 3-3 Surface..."
	MoveFrom: ",2,3"
	MoveFrom: "Copper – average"
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "Type 2"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "25 µm [984 µin]"
	MoveFrom: "25 µm [984 µin]"
	MoveFrom: "25 µm [984 µin]"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "35 µm [1378 µin]"
	MoveFrom: "35 µm [1378 µin]"
	MoveFrom: "35 µm [1378 µin]"
	MoveFrom: "Copper (Min. Thin..."
	MoveFrom: "Type 2"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "20 µm [787 µin]"
	MoveFrom: "20 µm [787 µin]"
	MoveFrom: "20 µm [787 µin]"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "30 µm [1 181 µin]"
	MoveFrom: "30 µm [1 181 µin]"
	MoveFrom: "30 µm [1 181 µin]"
	MoveFrom: "Minimum Wrap"
	MoveFrom: "4"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "12 µm [472 µin]5"
	MoveFrom: "Minimum Wrap"
	MoveFrom: "4"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "5 µm [197 µin]6"
	MoveFrom: "Note 1. Does not ..."
	Del: "Copper "
	MoveFrom: "plating (1 .3.5.2..."
	MoveFrom: "allowed, the requ..."
	MoveFrom: "to IPC-A-600 for ..."
	Del: "Note 3. See 3.6.2..."
	MoveFrom: "Note 5. Initial R..."
	MoveFrom: "Table 3-4 Hole Co..."
	MoveFrom: "Copper – average2"
	MoveFrom: ",4"
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "20 µm [787 µin]"
	MoveFrom: "20 µm [787 µin]"
	MoveFrom: "25 µm [984 µin]"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "30 µm [1 181 µin]"
	MoveFrom: "30 µm [1 181 µin]"
	MoveFrom: "35 µm [1378 µin]"
	MoveFrom: "Thin areas4"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "18 µm [709 µin]"
	MoveFrom: "18 µm [709 µin]"
	MoveFrom: "20 µm [787 µin]"
	MoveFrom: "Type 3 and Type 4..."
	MoveFrom: "28 µm [1 102 µin]"
	MoveFrom: "28 µm [1 102 µin]"
	MoveFrom: "30 µm [1 181 µin]"
	MoveFrom: "Wrap"
	MoveFrom: "3"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "12 µm [472 µin]5"
	MoveFrom: "Wrap"
	MoveFrom: "3"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "5 µm [197 µin]6"
	MoveFrom: "Note 1. Does not ..."
	Del: "Note 2. Copper pl..."
	Del: "copper plating th..."
	Del: "Note 3. Wrap copp..."
	MoveFrom: "Note 4. See 3.6.2..."
	Del: "3"
	Del: "7"
	Del: ",2,3"
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: "4"
	Del: "5"
	Del: "4"
	Del: "6"
	Del: " (see 1 .4.6)"
	Del: "(1 .3.5.2) "
	Del: "6"
	Del: "5"
	Del: "6"
	Del: "7"
	Del: "20"
	Del: "4"
	Del: ",4"
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: "3"
	Del: "5"
	Del: "3"
	Del: "6"
	Del: " (see 1.4.6)"
	Del: "4"
	Del: "2"
	Del: "5"
	Del: "6"
	Ins: "and flux "
	Ins: " and to comply wi..."
	Ins: " in the procureme..."
	Ins: "12"
	Ins: "2"
	Ins: "Visual examinatio..."
	Ins: "If confirmation"
	Ins: "non-conformance c..."
	Ins: "shall"
	Ins: ","
	Ins: "a maximum referee..."
	Ins: "magnification, it..."
	Ins: "at the edges of t..."
	Ins: "0.1 mm [0.00394"
	Ins: "When printed boar..."
	Ins: "Plating separatio..."
	Ins: "within the perime..."
	MoveFrom: "Table 3-5 Hole Co..."
	MoveFrom: "1"
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "Copper – average2,4"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "Thin areas"
	MoveFrom: "4"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "Wrap"
	MoveFrom: "3"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "6 µm [236 µin]5"
	MoveFrom: "Wrap"
	MoveFrom: "3"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "5 µm [197 µin]6"
	MoveFrom: "Note 1. "
	Del: "See 1 .4.6 for de..."
	Del: "thickness for hol..."
	Del: "Note 3. Wrap copp..."
	MoveFrom: "See 3.6.2.12. Not..."
	MoveFrom: "Table 3-6 Hole Co..."
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "Copper – average2"
	MoveFrom: ",4"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "12 µm [472 µin]"
	MoveFrom: "Thin areas"
	MoveFrom: "4"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "10 µm [394 µin]"
	MoveFrom: "Wrap"
	MoveFrom: "3"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "7 µm [276 µin]5"
	MoveFrom: "Wrap"
	MoveFrom: "3"
	MoveFrom: "AABUS"
	MoveFrom: "5 µm [197 µin]"
	MoveFrom: "5 µm [197 µin]6"
	MoveFrom: "Note 1. For throu..."
	MoveFrom: "Note 2. "
	Del: "Copper plating (1..."
	Del: "plating thickness..."
	Del: "Note 3. Wrap copp..."
	Del: "flexible "
	Del: "flexible "
	Del: "5"
	Del: "1"
	Del: "2,4"
	Del: "4"
	Del: "3"
	Del: "5"
	Del: "3"
	Del: "6"
	Del: "2"
	Del: "5"
	Del: "6"
	Del: "6"
	Del: ",4"
	Del: "4"
	Del: "3"
	Del: "5"
	Del: "3"
	Del: "6"
	Del: "9. "
	Del: "Visual examinatio..."
	Del: "1"
	Del: "If the acceptable..."
	Del: "defect is not app..."
	Del: "should"
	Del: "("
	Del: "40X) to confirm t..."
	Del: "edge "
	Del: "100 µm [3,937"
	Del: "µ"
	Del: "i"
	Del: "e"
	Del: "via hole"
	Ins: "e"
	Ins: "g"
	Ins: " Thickness measur..."
	Ins: " "
	Ins: "mm "
	Ins: "plated structure"
	Ins: "3"
	Ins: "1"
	Ins: "2"
	Ins: "1"
	Ins: "4"
	Ins: "5"
	Ins: "Figure 3-1A Trans..."
	Del: "1"
	Del: "4"
	Del: "3"
	Del: "2"
	Del: "1"
	Del: "5"
	Del: "6"
	Del: "IPC-6013E-3-01a"
	Del: "Figure 3-1A Trans..."
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "9"
	Del: "10"
	Del: "10"
	Del: "7"
	Del: "8"
	Del: "11	12"
	Del: "18"
	Del: "13"
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "17"
	Del: "9"
	Del: "8"
	Del: "18"
	Del: "16"
	Del: "14"
	Del: "14"
	Del: "15"
	Del: "13"
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "11"
	Del: "7"
	Del: "9"
	Del: "17	12"
	Del: "9"
	Del: "8"
	Del: "10"
	Del: "10"
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "7"
	Del: "8"
	Del: "IPC-6013E-3-01b"
	Del: "Figure 3-1 B Tran..."
	Del: "Note 1. Rigid Pri..."
	Del: "Note 2. Flex Circuit"
	Del: "Note 3. Adhesive ..."
	Del: "Note 4. Potential..."
	Del: "Note 5. 1.5 mm [0..."
	Del: "Note 6. Limit of ..."
	Del: "Note 7. Conductor."
	Del: "Note 8. Solder Mask."
	Del: "Note 9. Rigid Cap."
	Del: "Note 10. Prepreg."
	Del: "Note 11. Overlap."
	Del: "Note 12. Gap."
	Del: "Note 13. Polyimid..."
	Del: "Note 15. Polyimid..."
	Del: "Note 16. Overlap ..."
	Del: "Note 17. Nonconfo..."
	Del: "Note 18. Acceptab..."
	Del: "out within Inspec..."
	Del: "Note 6."
	Del: "laminate substrates"
	Ins: "6"
	Ins: "6"
	Ins: "6"
	Ins: "6"
	Ins: "9"
	Ins: "9"
	Ins: "7	7"
	Ins: "8"
	Ins: "15"
	Ins: "15"
	Ins: "6"
	Ins: "6"
	Ins: "6"
	Ins: "8"
	Ins: "10"
	Ins: "11"
	Ins: "6"
	Ins: "6"
	Ins: "6"
	Ins: "14"
	Ins: "12"
	Ins: "12"
	Ins: "13"
	Ins: "6"
	Ins: "6"
	Ins: "11"
	Ins: "14	10"
	Ins: "9"
	Ins: "9"
	Ins: "8"
	Ins: "6"
	Ins: "6"
	Ins: "6"
	Ins: "6"
	Ins: "6"
	Ins: "8"
	Ins: "6"
	Ins: "7	7"
	Ins: "Figure 3-1B Trans..."
	Ins: "Note 1. Rigid Pri..."
	Ins: "Note 2. Flex Circ..."
	Ins: "Note 3. Adhesive ..."
	Ins: "Note 4. 1.5 mm [0..."
	Ins: "Note 5. Limit of ..."
	Ins: "Note 6. Conductor."
	Ins: "Note 7. Solder Mask."
	Ins: "Note 8. Rigid Cap."
	Ins: "Note 9. Prepreg. ..."
	Ins: "Note 11. Polyimid..."
	Ins: "Note 12. Cover Ad..."
	Ins: "Note 13. Flexible..."
	Ins: "Note 14. Nonconfo..."
	Ins: "Dielectric Insula..."
	Ins: "Note 15. Acceptab..."
	Ins: "rigid areas"
	Ins: "F"
	Ins: "in rigid areas "
	Del: "E"
	Del: "100 µm [3,940"
	Del: "µ"
	Del: "0"
	Del: ","
	Ins: "0.1 mm [0.00394"
	Ins: "39"
	Ins: "or Type 5 "
	Ins: " Does not apply t..."
	Ins: " "
	Ins: "2"
	Ins: "2"
	Ins: "a"
	Del: " square "
	Del: " "
	Del: "square "
	Del: "i"
	Del: ")"
	Del: ")"
	Del: ")"
	Del: ")"
	Del: "2"
	Del: "3"
	Del: "1"
	Del: "IPC-6013E-3-0"
	MoveFrom: "2"
	MoveFrom: "Figure 3-2 Unacce..."
	MoveFrom: "Note 1. Terminal Pad"
	MoveFrom: "Note 2. Cover Mat..."
	Del: "Conductor"
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: " "
	Ins: "3"
	Ins: "1"
	MoveTo: "2"
	MoveTo: "Figure 3-2 Unacce..."
	MoveTo: "Note 1. Terminal Pad"
	MoveTo: ". "
	MoveTo: "Note 2. Cover Mat..."
	Ins: "Conductor."
	Ins: "e."
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: "."
	Ins: ". "
	Del: "e)"
	Del: ")"
	Del: ")"
	Del: ")"
	Del: ")"
	Del: "7"
	Del: "7"
	Del: "Tin-lead"
	Del: "tin-lead"
	Del: "8"
	Del: "-"
	Ins: "."
	Ins: " "
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "3"
	Ins: "3"
	Ins: "SnPb"
	Ins: "SnPb"
	Ins: "4"
	Ins: "4"
	Del: "8"
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: "IPC-6013E-3-03"
	Del: "5"
	Del: "9"
	Del: "9"
	Del: "1"
	Del: "2"
	Del: "One void allowed ..."
	Del: "Note 1. For Class..."
	Del: "For Class 1 produ..."
	Del: " for Class 1 , Cl..."
	Del: "Note 2. For Class..."
	Del: "v"
	Del: "of the hole lengt..."
	Del: "for Class 1 , Cla..."
	Del: "i"
	Del: "e"
	Del: "LASER"
	Ins: "."
	Ins: "4"
	Ins: "5"
	Ins: "5"
	Ins: ". Voids shall not..."
	Ins: ". Voids shall not..."
	Ins: ". Voids shall not..."
	Ins: ". V"
	Ins: "."
	Ins: "One void allowed ..."
	Ins: "V"
	Ins: "of the circumference"
	Del: "i"
	Del: "e"
	Del: ","
	Del: "0.05 mm [0.002"
	Del: "0.025 mm [0.001"
	Del: "tin/lead, tin/lead"
	Del: "NOTE"
	Ins: "e"
	Ins: "g"
	Ins: "laser"
	Ins: ", when specified ..."
	Ins: "requirement"
	Ins: "e"
	Ins: "g"
	Ins: "50 µm [1 ,970"
	Ins: "µ"
	Ins: "25 µm [984"
	Ins: "µ"
	Del: "10"
	Del: "10"
	Del: " "
	Del: " "
	Del: " Requirements for..."
	Del: "0"
	Del: "0"
	Del: "3"
	Ins: "SnPb, SnPb"
	Ins: "Note"
	Ins: "6"
	Ins: "6"
	Ins: "Strain relief bea..."
	Ins: "Skips or voids in..."
	Ins: "3.3.10 Back-Drill..."
	Ins: "3.3.11 Printed Bo..."
	Ins: "Type 1 – No metal..."
	Ins: "Cavities shall me..."
	Ins: "Unless otherwise ..."
	Ins: "layer(s)."
	Ins: "For Type 1 caviti..."
	Ins: "• The cavity floo..."
	Ins: "• Exposure of dis..."
	Ins: "• A non-laminated..."
	Ins: "0.25 mm [0.0098 i..."
	Ins: "For Type 2 caviti..."
	Ins: "• For cavity cond..."
	Ins: "0.75 mm [0.0295 i..."
	Ins: "• For lands on th..."
	Ins: "• A non-laminated..."
	Ins: "from the cavity u..."
	Ins: "mm [0.0098 in], w..."
	Ins: "For Type 2 and Ty..."
	Ins: "• Unless otherwis..."
	Ins: "• For Type 2 cavi..."
	Ins: "Table 3-7 Plating..."
	Ins: "Material"
	Ins: "Class 1"
	Ins: "Class 2"
	Ins: "Class 3"
	Ins: "Copper"
	Ins: "Up to 20% of the ..."
	Ins: "Up to 10% of the ..."
	Ins: "Up to 5% of the s..."
	Ins: "Finish Coating1"
	Ins: "Up to 20% of the ..."
	Ins: "Up to 10% of the ..."
	Ins: "Up to 5% of the s..."
	Ins: "Note 1. Edges of ..."
	Ins: "2"
	Ins: "1"
	Ins: "Figure 3-4 Exampl..."
	Ins: "Note 1. Conductor..."
	Ins: "2"
	Del: "0"
	Del: "11"
	Del: "4"
	Del: "i"
	Del: "11"
	Del: "25"
	Del: "6"
	Del: "“"
	Del: "”"
	Del: "“"
	Del: "”"
	Del: "1"
	Del: "IPC-6013E-3-04a"
	Del: "Figure 3-4a Annul..."
	Del: "Note 1. Measureme..."
	Del: "1"
	Del: "IPC-6013E-3-04b"
	MoveFrom: "Figure 3-4b Annul..."
	MoveFrom: "Note 1. "
	Del: "Measurement of Ex..."
	Del: "4b"
	Ins: "X"
	Ins: "standards "
	Ins: "2"
	Ins: "X"
	Ins: "standards "
	Ins: "8. Minimal latera..."
	Ins: "5a and Figure 3-5b"
	Ins: "a"
	Ins: "8"
	Ins: "28"
	Ins: "7"
	Ins: "10.1"
	Ins: "‘‘"
	Ins: "’’"
	Ins: "‘‘"
	Ins: "’’"
	Del: "11"
	Del: "Etch "
	Del: "2,4"
	Del: "PTHs"
	Del: "2 "
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: "Ring3"
	Del: "10"
	Del: "10"
	Del: " "
	Del: " "
	Del: "150 µm [5,906"
	Del: "µ"
	Del: "5"
	Del: "6"
	Del: "Minimum lateral s..."
	Del: "10"
	Del: "4"
	Del: "10"
	Ins: "8"
	Ins: "3"
	Ins: " Plated Holes (Wi..."
	Ins: "EXTERNAL Plated H..."
	Ins: "Not greater than ..."
	Ins: "Not greater than ..."
	Ins: "Breakout shall no..."
	Ins: "There shall be no..."
	Ins: " "
	Ins: "ring2"
	Ins: "9.2"
	Ins: "9.2"
	Ins: "0.15 mm [0.00591"
	Ins: "6"
	Ins: "7"
	Ins: "9.2"
	Ins: "3"
	Ins: "9"
	Ins: "Note 4. External ..."
	Ins: "lamination(s) to ..."
	Ins: "Note 5. Applies t..."
	Del: "90°"
	Del: "1"
	Del: "2"
	Del: "180°"
	Del: "IPC-6013E-3-05"
	Del: "Figure 3-5"
	Del: " "
	Del: "IPC-6013E-3-06"
	Del: "6"
	Del: "1 1"
	Del: "13"
	Del: "(External-Capture..."
	Del: "Capture lands sha..."
	Del: "3.4.2.1.2 Soldera..."
	Del: "7"
	MoveFrom: "1"
	MoveFrom: "2"
	MoveFrom: "3"
	MoveFrom: "4"
	MoveFrom: "IPC-6013E-3-07"
	MoveFrom: "Figure 3-7 Major ..."
	MoveFrom: "Note 1. Location ..."
	MoveFrom: " Minor Access Hole"
	Del: "IPC-6013E-3-07"
	Del: "7"
	Ins: "1"
	Ins: "1"
	Ins: "Figure 3-5a Annul..."
	MoveTo: "Figure 3-5b Annul..."
	MoveTo: "Note 1. "
	Ins: "Measurement of Ex..."
	Ins: "90°"
	Ins: "1"
	Ins: "180°"
	Ins: "2"
	Ins: "Figure 3-6"
	Ins: "7"
	Ins: "8"
	Ins: "10"
	Ins: "5b"
	Ins: " "
	Ins: "8"
	Ins: "9"
	Ins: "9"
	Ins: "9"
	Ins: "10"
	Ins: "10"
	Ins: "9"
	Ins: "0.30 mm [0.0118 in]"
	Ins: "≤ 0.50 mm [0.0197"
	Ins: "0.20 mm [0.00787 in]"
	Ins: "≤ 0.40 mm [0.0157"
	Ins: "10"
	MoveTo: "1"
	MoveTo: "2"
	MoveTo: "3"
	MoveTo: "4"
	MoveTo: "Figure 3-8 Major ..."
	MoveTo: "Note 1. Location ..."
	MoveTo: ". Note 4."
	MoveTo: " Minor Access Hole"
	Ins: "."
	Ins: "k"
	Ins: "j"
	MoveTo: "Figure 3-9 Squeez..."
	MoveTo: "5"
	MoveTo: "4	51"
	MoveTo: "2"
	MoveTo: "3"
	MoveTo: "Figure 3-10 Missi..."
	MoveTo: "1. Coverfilm"
	MoveTo: "."
	MoveTo: "2. Conductors wit..."
	MoveTo: "."
	MoveTo: "3. Edge of Access..."
	MoveTo: "."
	MoveTo: "4. Squeeze-out of..."
	MoveTo: "."
	MoveTo: "5. Flaking or Ski..."
	Ins: "."
	Ins: "8"
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "Note 4."
	Ins: "9"
	Ins: "10"
	Ins: "A"
	Ins: "L"
	Ins: "A"
	Ins: "H"
	Ins: "M"
	Ins: "A"
	Ins: "C"
	Ins: "S"
	Ins: "B"
	Ins: "A"
	Ins: "S"
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "."
	Del: "8"
	Del: "12"
	Del: "8"
	Del: "13"
	Del: "Note: "
	Del: "9"
	Del: "k"
	Del: "j"
	Del: "IPC-6013E-3-08"
	MoveFrom: "Figure 3-8 Squeez..."
	MoveFrom: "5"
	MoveFrom: "4	51"
	MoveFrom: "2"
	MoveFrom: "3"
	MoveFrom: "IPC-6013E-3-09"
	MoveFrom: "Figure 3-9 Missin..."
	MoveFrom: "1. Coverfilm"
	MoveFrom: "2. Conductors wit..."
	MoveFrom: "3. Edge of access..."
	MoveFrom: "4. Squeeze-out of..."
	MoveFrom: "5. Flaking or ski..."
	Del: "12"
	Del: " "
	Del: "300 µm [1 1 ,810 ..."
	Del: "≤ 500 µm [19,690"
	Del: "µ"
	Del: "200 µm [7,870 µin]"
	Del: "≤ 400 µm [15,750"
	Del: "µ"
	Del: "13"
	Del: "8"
	Del: "IPC-6013E-3-09"
	Del: "9"
	Del: "a"
	Del: "l"
	Del: "a"
	Del: "h"
	Del: "m"
	Del: "a"
	Del: "c"
	Del: "s"
	Del: "b"
	Del: "a"
	Del: "s"
	Ins: "‘‘"
	Ins: "’’"
	Ins: "3.3"
	Ins: "4"
	Ins: "5"
	Ins: "in accordance with"
	Ins: "11"
	Ins: "11 "
	Ins: "11"
	Ins: "Figure 3-11 Unnec..."
	Del: "“"
	Del: "”"
	Del: "IPC-A-600"
	Del: "5"
	Del: "6"
	Del: "per"
	Del: "14"
	Del: "10"
	Del: "14"
	Del: "IPC-6013E-3-10"
	Del: "Figure 3-10 Unnec..."
	Del: "11"
	Ins: "12"
	Ins: "1"
	Ins: "2"
	Ins: "Figure 3-12 Isola..."
	Ins: "Note 1. Isolated ..."
	Ins: " "
	Ins: "13"
	Ins: "‘‘"
	Ins: "’’"
	Ins: "NOTE: The above r..."
	Ins: "Class "
	Ins: "Class "
	Ins: "14"
	Ins: "‘‘"
	Ins: "’’"
	Ins: " For via-in-pad, ..."
	Del: "1"
	Del: "2"
	Del: "IPC-6013E-3-1 1"
	Del: "Figure 3-11 Isola..."
	Del: "Note 1. Isolated ..."
	Del: "12"
	Del: "“"
	Del: "”"
	Del: "13"
	Del: "“"
	Del: "”"
	Del: "or electroless ni..."
	Del: ")"
	Del: "12"
	Del: "in Method 2.4.15 "
	Del: "“"
	Del: "”"
	Ins: "For via-in-pad, d..."
	Ins: ","
	Ins: "ENEPIG "
	Ins: "13"
	Ins: "-TM-650"
	Ins: "‘‘"
	Ins: "’’"
	Ins: "3"
	Ins: "1"
	Ins: "5"
	Ins: "13"
	Ins: "T"
	Ins: "P"
	Ins: "‘‘W"
	Ins: "’’"
	Ins: "P"
	Ins: "A"
	Ins: "L"
	Ins: "W"
	Ins: "P"
	Ins: "A"
	Ins: "A"
	Ins: "P"
	Ins: "A"
	Ins: "L"
	Ins: "W"
	Ins: "P"
	Ins: " A"
	Ins: "C"
	Ins: "L"
	Ins: "W"
	Del: "1"
	Del: "5"
	Del: "3"
	Del: "IPC-6013E-3-12"
	Del: "12"
	Del: "t"
	Del: "p"
	Del: "“w"
	Del: "”"
	Del: "p"
	Del: "a"
	Del: "l"
	Del: "w"
	Del: "p"
	Del: "a"
	Del: "a"
	Del: "p"
	Del: "a"
	Del: "l"
	Del: "w"
	Del: "p"
	Del: "a"
	Del: "c"
	Del: "l"
	Del: "w"
	Del: ")"
	Del: ")"
	Del: "c) Nodules or met..."
	Del: "Pits, dents, or d..."
	Del: "appear on"
	Del: "30"
	Del: "lands"
	Del: "to a pristine area "
	Del: "14."
	Del: "3.5.4.5 Dewetting..."
	Del: "a) Conductors and..."
	Del: "b) Individual are..."
	Del: "2"
	Del: "5"
	Del: "6"
	Del: "7"
	Del: "3"
	Del: "4"
	Del: "1"
	Del: "IPC-6013E-3-13"
	Del: "Figure 3-13 Round..."
	Del: "Note 1. Pristine ..."
	Del: "Note 2. Pin holes..."
	Del: "Note 3. Electrica..."
	Del: "Note 4. Defect ≤ ..."
	Del: "Class 2 or Class ..."
	Del: "Note 5. Solder mask."
	Del: "Note 6. Clearance..."
	Del: "IPC-6013E-3-14"
	Del: "14"
	Del: "Pristine a"
	Del: "s"
	Del: "n"
	Del: "c"
	Del: "pristine a"
	Del: "t"
	Del: "p"
	Del: "“w"
	Del: "”"
	Del: "m"
	Del: "pristine a"
	Del: "d"
	Del: "d"
	Del: "pristine a"
	Del: "s"
	Del: "pristine a"
	Ins: "2"
	Ins: "5"
	Ins: "6"
	Ins: "7"
	Ins: "3"
	Ins: "4"
	Ins: "1"
	Ins: "Figure 3-14 Round..."
	Ins: "Note 1. Pristine ..."
	Ins: "."
	Ins: "."
	Ins: "Any combination o..."
	Ins: "occupy"
	Ins: "5"
	Ins: "pad area)"
	Ins: "outside the inser..."
	Ins: "15"
	Ins: "15"
	Ins: "Insertion or Cont..."
	Ins: "S"
	Ins: "N"
	Ins: "C"
	Ins: "Insertion or Cont..."
	Ins: "T"
	Ins: "P"
	Ins: "‘‘W"
	Ins: "’’"
	Ins: "M"
	Ins: "Insertion or Cont..."
	Ins: "D"
	Ins: ", Nodules"
	Ins: "D"
	Ins: "Insertion or Cont..."
	Ins: "S"
	Ins: "Insertion or Cont..."
	Del: "is"
	Del: "and can"
	Del: "ing"
	Del: "2"
	Del: "16"
	Del: "acceptable"
	Del: "i"
	Del: "i"
	Del: "e"
	Del: "innerlayer"
	Del: "innerlayer"
	Ins: "3.5.4.5 Dewetting..."
	Ins: "a. Non solder mas..."
	Ins: "b. Cumulative are..."
	Ins: "always "
	Ins: " as "
	Ins: "shown in Figure 3-16"
	Ins: "can be"
	Ins: "integrity. Solder..."
	Ins: " When referee tes..."
	Ins: "1"
	Ins: "2"
	Ins: "3"
	Ins: "4"
	Ins: "Figure 3-16 Dewet..."
	Ins: "Note 1. Dewetting..."
	Ins: "A number of diffe..."
	Ins: "1"
	Ins: "2"
	Ins: "3"
	Ins: "Figure 3-17 Edge ..."
	Ins: "Note 1. Solder Pu..."
	Del: "8"
	Del: "P"
	Del: "B"
	Del: " "
	Del: "°"
	Del: "°"
	Del: "3"
	Del: "15"
	Ins: ","
	Ins: "ed"
	Ins: "1"
	Ins: "18"
	Ins: "met. Depressions ..."
	Ins: "a"
	Ins: ", provided the st..."
	Ins: " "
	Ins: "e"
	Ins: "g"
	Ins: "interconnect"
	Ins: "interconnect"
	Ins: "and/or "
	Ins: "7"
	Ins: "p"
	Ins: "b"
	Ins: "For all inspectio..."
	Ins: "represented in th..."
	Ins: "°"
	Ins: "°"
	Ins: "2"
	Ins: "18"
	Del: "IPC-6013E-3-15"
	Del: "15"
	Del: "inner layer"
	Del: "15"
	Del: "16"
	Del: "1"
	Del: "IPC-6013E-3-16"
	MoveFrom: "Figure 3-16 An Ex..."
	MoveFrom: "Note 1. Separatio..."
	Del: "15"
	Del: "15"
	Del: "15"
	Del: "16"
	Del: "p"
	Del: "t"
	Del: "l"
	Ins: "18"
	Ins: "4,5"
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "interconnect"
	Ins: "12"
	Ins: "19"
	Ins: "1"
	MoveTo: "Figure 3-19 An Ex..."
	MoveTo: "Note 1. Separatio..."
	Ins: "12"
	Ins: "19"
	Ins: "P"
	Ins: "T"
	Ins: "L"
	Del: "3"
	Del: "6"
	Del: "15"
	Del: ")"
	Del: ")"
	Del: ")"
	Del: ")"
	Del: "15"
	Del: "1"
	Del: "3"
	Del: "6"
	Del: " See Figure 3-25."
	Del: "1"
	Del: "3"
	Del: "6"
	Del: "1"
	Del: "3"
	Del: "6"
	Del: "Overall Dielectri..."
	Del: "21"
	Del: "The combination o..."
	Del: "The combination o..."
	Del: "The combination o..."
	Del: "Innerlayer"
	Del: "3"
	Del: "2"
	Del: "cracks2,4"
	Del: "“A” “B”"
	Del: "“D”"
	Del: "“A”"
	Del: "“B”"
	Del: "“D”"
	Del: "“B”"
	Del: "“A”"
	Del: "2"
	Del: "“E”"
	Del: "“F”"
	Del: "Interplane"
	Ins: "12"
	Ins: "12"
	Ins: "14"
	Ins: "17"
	Ins: "12"
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: "."
	Ins: " "
	Ins: "12"
	Ins: ". "
	MoveTo: "The minimum coppe..."
	Ins: "."
	Ins: "14"
	Ins: "17"
	Ins: "as depicted in Fi..."
	Ins: "14"
	Ins: "17"
	Ins: "."
	Ins: "14"
	Ins: "17"
	Ins: "."
	Ins: "Copper Penetration"
	Ins: "24"
	Ins: "5"
	Ins: "0.13 mm [0.00512 in]"
	Ins: "0.13 mm [0.00512 in]"
	Ins: "Cannot exceed eit..."
	Ins: "Interconnect"
	Ins: "2"
	Ins: "1"
	Ins: "14"
	Ins: "17"
	Del: "Property"
	Del: "Class 1"
	Del: "Class 2"
	Del: "Class 3"
	Del: "130 µm [5,120"
	Del: "µ"
	Del: "1 7"
	Del: "5"
	MoveFrom: "The minimum coppe..."
	Del: " Note 2. "
	Del: "18"
	Del: "3"
	Del: "4"
	Del: "5"
	Del: " 1"
	Del: "1"
	Del: "IPC-6013E-3-17"
	Del: "17"
	Del: "e"
	Del: "c"
	Del: "c"
	Del: "a"
	Del: "s"
	Del: "v"
	Del: "e"
	Del: "f"
	Del: "a"
	Del: "s"
	Del: "k"
	Del: "p"
	Del: "3.6.2.3 Flexible ..."
	Del: "IPC-6013E-3-18"
	Del: "18"
	Del: "19"
	Del: "3"
	Del: "6"
	Ins: "Property"
	Ins: "Class 1"
	Ins: "Class 2"
	Ins: "Class 3"
	Ins: "cracks1,3"
	Ins: "‘‘A’’ ‘‘B’’"
	Ins: "‘‘D’’"
	Ins: "‘‘A’’"
	Ins: "‘‘B’’"
	Ins: "‘‘D’’"
	Ins: "‘‘B’’"
	Ins: "‘‘A’’"
	Ins: "1"
	Ins: "‘‘E’’"
	Ins: "‘‘F’’"
	Ins: "Innerconnect"
	Ins: "0.13 mm [0.00512"
	Ins: "20"
	Ins: "4"
	Ins: "21"
	Ins: "2"
	Ins: "3"
	Ins: "4"
	Ins: "0"
	Ins: "Note 5. Given the..."
	Ins: "with Tangency all..."
	Ins: "1"
	Ins: "20"
	Ins: "E"
	Ins: "C"
	Ins: "C"
	Ins: "A"
	Ins: "S"
	Ins: "V"
	Ins: "E"
	Ins: "F"
	Ins: "A"
	Ins: "S"
	Ins: "K"
	Ins: "P"
	Del: " "
	Del: "19"
	Del: "IPC-6013E-3-19"
	Del: "19"
	Del: "0.08 mm [0.0031"
	Del: ":"
	Del: "1"
	Del: "20). "
	Del: "The combination o..."
	MoveFrom: "2"
	MoveFrom: "3"
	MoveFrom: "1"
	MoveFrom: "1"
	MoveFrom: "1"
	MoveFrom: "6"
	MoveFrom: "4"
	MoveFrom: "5"
	MoveFrom: "6"
	MoveFrom: "3"
	MoveFrom: "IPC-6013E-3-20"
	MoveFrom: "Figure 3-20 Measu..."
	MoveFrom: "Note 1. Internal ..."
	MoveFrom: "Note 6. The etchb..."
	MoveFrom: "of each internal ..."
	Del: "20"
	Del: "c"
	Del: "r"
	Del: "g"
	Del: "f"
	Del: "l"
	Del: "e"
	Del: "m"
	Del: "e"
	Del: "m"
	Del: "The"
	Del: "e"
	Del: "shall be effective "
	Del: "IPC-6013E-3-20"
	Ins: "21"
	Ins: "3.6.2.3 Flexible ..."
	Ins: "22"
	Ins: "22"
	Ins: "	1"
	Ins: "22"
	Ins: "80 µm [3,150"
	Ins: "µ"
	Ins: "."
	Del: "exceed the sum of..."
	Del: "1"
	Del: "22"
	Del: "15"
	Del: " "
	Del: "15"
	Del: "21"
	Del: "21."
	Del: "1"
	Del: "1"
	Del: "1"
	Del: "2"
	Del: "3"
	Del: "4"
	Del: "5"
	Del: "6"
	Del: "IPC-6013E-3-21"
	Del: "Figure 3-21 Measu..."
	Del: "Note 1. Internal ..."
	Del: "Note 2. Copper pl..."
	Del: "Note 3. Dielectri..."
	Del: "Note 4. Example o..."
	Del: "Note 5. Dielectri..."
	Del: "smear removal all..."
	Del: "Note 6. Dielectri..."
	Del: "penetration resul..."
	Del: "3"
	Del: "2"
	Del: "3"
	Del: "4"
	Del: "5"
	Del: "2"
	Del: "5"
	Del: "1"
	Del: "2"
	Del: "4"
	Del: "5"
	Del: "6"
	Del: "2"
	Del: "11"
	Del: "7"
	Del: "8"
	Del: "9"
	Del: "7"
	Del: "10"
	Del: "IPC-6013E-3-22"
	Del: "Figure 3-22 Smear..."
	Del: "Note 1. Plated co..."
	Del: "Note 2. Clad copper."
	Del: "Note 3. Rigid die..."
	Del: "Note 4. Flex diel..."
	Del: "Note 5. Flex adhe..."
	Del: "Note 6. Drilled h..."
	Del: "Note 7. "
	MoveFrom: "Minimum (no resin..."
	MoveFrom: "Note 8. Maximum c..."
	MoveFrom: "allowance and the..."
	MoveFrom: "Note 9. Drill tea..."
	MoveFrom: "Note 10. Maximum ..."
	MoveFrom: "(must be complete..."
	Del: "Note 11. Desmear ..."
	Del: "8"
	Del: "and "
	Del: "9"
	Del: "t"
	Del: "10"
	Ins: "2"
	Ins: ", i.e., the etchb..."
	Ins: "23)."
	MoveTo: "2"
	MoveTo: "3"
	MoveTo: "1"
	MoveTo: "1"
	MoveTo: "1"
	MoveTo: "6"
	MoveTo: "4"
	MoveTo: "5"
	MoveTo: "6"
	MoveTo: "3"
	MoveTo: "Figure 3-23 Measu..."
	MoveTo: "Note 1. Internal ..."
	MoveTo: "Note 6. Effective..."
	MoveTo: "of each internal ..."
	Ins: "3.6.2.6.1 Evidenc..."
	Ins: "resin and/or glas..."
	Ins: "All other layers ..."
	Ins: "2"
	Ins: " ,970 µin]."
	Ins: "3.6.2.6.3 Copper ..."
	Ins: "23"
	Ins: "C"
	Ins: "R"
	Ins: "G"
	Ins: "F"
	Ins: "L"
	Ins: "E"
	Ins: "M"
	Ins: "E"
	Ins: "M"
	Ins: "Effective"
	Ins: "E"
	Del: "15"
	Del: "23"
	Del: "in "
	Del: "23"
	Del: "23"
	Del: "3"
	Del: "6"
	Del: "1"
	Del: "Inner Layer Thick..."
	Del: "	External Layer"
	Del: "IPC-6013E-3-23"
	Del: "23"
	Del: "shall be "
	Del: "Figure"
	Del: "24"
	Del: "Figure 3-24. "
	Del: "25"
	Del: "1"
	Ins: "1"
	Ins: "1"
	Ins: "1"
	Ins: "3"
	Ins: "4"
	Ins: "5"
	Ins: "2"
	Ins: "6"
	Ins: "1"
	Ins: "7"
	Ins: "1"
	Ins: "8"
	Ins: "1"
	Ins: "Figure 3-24 Measu..."
	Ins: "Note 1. Internal ..."
	Ins: "Note 2. Copper Pl..."
	Ins: "Note 3. Dielectri..."
	Ins: "Note 4. Example o..."
	Ins: "Note 5. Copper Pe..."
	Ins: "smear removal all..."
	Ins: "Note 6. Copper Pe..."
	Ins: "drilled edge of t..."
	Ins: "Note 7. Copper Pe..."
	Ins: "length."
	Ins: "Note 8. Copper Pe..."
	Ins: "25"
	Ins: "12"
	Ins: "12"
	Ins: "24"
	Ins: "24."
	Ins: "12"
	Ins: "26"
	Ins: " "
	Ins: "2"
	Ins: "5"
	Ins: "4"
	Ins: "4"
	Ins: "5"
	Ins: "6"
	Ins: "7"
	Ins: "4"
	Ins: "7"
	Ins: "6"
	Ins: "7"
	Ins: "4"
	Ins: "3"
	Ins: "1"
	Ins: "8"
	Ins: "9 10"
	Ins: "8 11"
	Ins: "Figure 3-25 Smear..."
	Ins: "Note 1. Desmear R..."
	Ins: "Note 2. Drilled R..."
	Ins: "Note 3. Plated Co..."
	Ins: "Note 4. Base Foil."
	Ins: "Note 5. Rigid Die..."
	Ins: "Note 6. Flex Diel..."
	Ins: "Note 7. Flex Adhe..."
	Ins: "Note 8. "
	MoveTo: "Minimum (no resin..."
	MoveTo: "."
	MoveTo: "Note 9. Maximum c..."
	MoveTo: "allowance the sme..."
	MoveTo: "Note 10. Drill Te..."
	MoveTo: "Note 11. Maximum ..."
	MoveTo: "(must be complete..."
	Ins: "9"
	Ins: "10"
	Ins: "T"
	Ins: "11"
	Ins: "."
	Ins: "26"
	Ins: "26"
	Ins: "as shown in Figur..."
	Ins: "14"
	Ins: "17"
	Ins: "1"
	Ins: "Inner Layer Thick..."
	Ins: "External Layer"
	Ins: "26"
	Ins: "Table"
	Ins: "13"
	Ins: "Figure 3-27."
	Ins: "Table 3-13 Negati..."
	Ins: "Measurement Dimen..."
	Ins: "Class 1"
	Ins: "Class 2"
	Ins: "Class 3"
	Ins: "Greatest Amount o..."
	Ins: "37.5 µm [1 ,476 µin]"
	Ins: "37.5 µm [1 ,476 µin]"
	Ins: "19.5 µm [768 µin]"
	Ins: "Least Amount of E..."
	Ins: "25 µm [984 µin]"
	Ins: "25 µm [984 µin]"
	Ins: "13 µm [512 µin]"
	Ins: "Note 1. Dimension..."
	Ins: "28"
	Ins: "2"
	Del: "IPC-6013E-3-24"
	Del: "24"
	Del: "h"
	Del: "w"
	Del: "p"
	Del: "l"
	Del: "Dimension shall n..."
	Del: "Note 5. Dimension..."
	Del: "2"
	Del: "B"
	Del: "IPC-6013E-3-25"
	Del: "25"
	Del: "3"
	Del: "6"
	Del: " "
	Del: "The thickness "
	Del: "measurement A+B s..."
	Del: "Wicking (Copper P..."
	Del: "5"
	Del: ". See also 3.6.2...."
	Del: "Class 1 - Wicking..."
	Del: "Class 2 - Wicking..."
	Del: "Class 3 - Wicking..."
	Del: "When etchback is ..."
	Del: "10"
	Del: "11"
	Del: "26"
	Del: " "
	Del: "26"
	Del: "24. "
	Del: "External pads of ..."
	Del: "When "
	MoveFrom: "sequentially prod..."
	MoveFrom: "sequential via st..."
	Ins: "27"
	Ins: "H"
	Ins: "W"
	Ins: "P"
	Ins: "L"
	Ins: "Greatest amount o..."
	Ins: "2"
	Ins: "B	"
	Ins: "28"
	Ins: "14"
	Ins: "17"
	Ins: "Annular Ring and ..."
	Ins: "3.6.2.9.1 Annular..."
	Ins: "measurement appli..."
	Ins: "the copper hole w..."
	Ins: "tip of the extern..."
	Ins: "External pads of ..."
	Ins: "are considered as..."
	Ins: "as stated "
	Ins: "4"
	Ins: " and Table 3-8 wh..."
	Ins: "1"
	Ins: "Figure 3-29 Annul..."
	Ins: "Note 1. Measureme..."
	Ins: "structure in a mi..."
	Ins: "When tangency, i...."
	Ins: "Referee evaluatio..."
	Ins: "9.2"
	Ins: "8"
	Ins: "30"
	Ins: "30"
	Ins: "27."
	Del: "“"
	Del: "”"
	Del: "."
	Del: "1"
	Del: "IPC-6013E-3-26"
	Del: "Figure 3-26 Annul..."
	Del: "Note 1 . Measurem..."
	Del: "i"
	Del: "e"
	Del: "19"
	Del: "20"
	Del: "2"
	Del: "“"
	Del: "”"
	Del: "27"
	Del: "28"
	Del: "3.6.2.10.1 Breako..."
	Del: "IPC-6013E-3-27"
	Del: "27"
	Del: ")"
	Del: ")"
	Ins: "For the inspectio..."
	Ins: "shall be taken fr..."
	Ins: "opposing axes (on..."
	MoveTo: "For each “B” or “..."
	Ins: "‘‘"
	Ins: "’’"
	Ins: "."
	Ins: "External pads of ..."
	Ins: "1"
	Ins: "Figure 3-30 Annul..."
	Ins: "Note 1. Measureme..."
	MoveTo: "sequentially prod..."
	MoveTo: "sequential via st..."
	Ins: "e"
	Ins: "g"
	Ins: "22"
	Ins: "23"
	Ins: "1"
	Ins: "‘‘"
	Ins: "’’"
	Ins: "31"
	Ins: "32"
	Ins: "“"
	Ins: "”"
	Ins: "“"
	Ins: "”"
	Ins: "step and repeat p..."
	Ins: "displace"
	Ins: "“"
	Ins: "”"
	Ins: "“"
	Ins: "”"
	Ins: "se locations"
	Del: "10"
	Del: "10"
	Del: "3"
	Del: "8"
	Del: "29"
	Del: "10."
	Del: "1"
	Del: "2"
	Del: "/Coating Thickness"
	Del: "plating/coating t..."
	Del: ","
	Del: "with at"
	Del: "per side"
	Del: "approximately at ..."
	Del: "3"
	Del: "6"
	Del: "A"
	Del: "A"
	Del: "B"
	Del: "C"
	Del: "A"
	Del: "A"
	Del: "B"
	Del: "C"
	Del: "B"
	Del: "B"
	Del: "C"
	Del: "C"
	Del: "3"
	Del: "4"
	Del: "IPC-6013E-3-28"
	MoveFrom: "Figure 3-28 Compa..."
	MoveFrom: "Note 1. Only micr..."
	MoveFrom: "Note 2. If the mo..."
	MoveFrom: "look like this."
	MoveFrom: "Note 3. If the mo..."
	MoveFrom: "look like this."
	MoveFrom: "Note 4. If the mo..."
	MoveFrom: "look like this."
	Del: "1"
	Del: "IPC-6013E-3-29"
	MoveFrom: "Figure 3-29 Examp..."
	MoveFrom: "Note 1. Dielectri..."
	MoveFrom: "3.6.2.18 due to b..."
	Del: "3"
	Del: "6"
	Del: "2"
	Del: "Where an"
	Del: " is required"
	Del: "minimum as specif..."
	Del: "3"
	Del: "6"
	Del: "30"
	Del: " "
	Del: "31"
	Del: "28"
	Del: "29"
	Del: "8"
	Ins: "31"
	Ins: "1"
	Ins: "4"
	Ins: "B"
	Ins: "C"
	Ins: "B"
	Ins: "B"
	Ins: "C"
	Ins: "A"
	Ins: "A"
	Ins: "C"
	Ins: "B"
	Ins: "A"
	Ins: "A"
	Ins: "C"
	Ins: "3"
	Ins: "2"
	MoveTo: "Figure 3-32 Compa..."
	MoveTo: "Note 1. Only micr..."
	MoveTo: "Note 2. If the mo..."
	MoveTo: "look like this."
	MoveTo: "Note 3. If the mo..."
	MoveTo: "look like this."
	MoveTo: "Note 4. If the mo..."
	MoveTo: "look like this."
	Ins: "3.6.2.9.2.1 Break..."
	Ins: "."
	Ins: "."
	Ins: "32"
	Ins: "9.2"
	Ins: "9.2"
	Ins: "2"
	Ins: "7"
	Ins: "33"
	Ins: "9.2."
	Ins: "1"
	MoveTo: "Figure 3-33 Examp..."
	MoveTo: "Note 1. Dielectri..."
	MoveTo: "3.6.2.17 due to b..."
	Ins: "0"
	Ins: "1 Hole Copper"
	Ins: "on "
	MoveTo: "plating thickness..."
	MoveTo: "allowed, the requ..."
	MoveTo: "to IPC-A-600 for ..."
	Ins: "Deviations to the..."
	Ins: "wall shall be eva..."
	Ins: " "
	Ins: "."
	Ins: "At"
	Ins: "shall be"
	Ins: "within 40 – 60%"
	Ins: " height (see Figu..."
	Ins: "of measurement lo..."
	Ins: "14"
	Ins: "17"
	Ins: " Wrap copper plat..."
	Ins: "shall be in accor..."
	Ins: "and buried via co..."
	Ins: "are specified in ..."
	Ins: "“A/B” coupons fro..."
	Ins: "Figure 3-34 Examp..."
	Ins: "Note 1. The six d..."
	Ins: "Note 2. Example o..."
	Ins: "the hole height."
	Ins: "If the thinnest o..."
	Ins: "14"
	Ins: "17"
	Ins: "es shall meet the..."
	Ins: "shall "
	Ins: "5"
	Ins: "33"
	Ins: "7"
	Del: "32"
	Del: "33"
	Del: "2"
	Del: "IPC-6013E-3-30"
	Del: "30"
	Del: "w"
	Del: "d"
	Del: "copper wrap thick..."
	Del: "2"
	Del: "3"
	Del: "4"
	Del: "1"
	Del: "IPC-6013E-3-31"
	Del: "Figure 3-31 Surfa..."
	Del: "w"
	Del: "d"
	Del: "wrap "
	Del: "c"
	Del: "w"
	Del: "t"
	Del: "1"
	Del: "IPC-6013E-3-32"
	Del: "32"
	MoveTo: "Table 3-14 Surfac..."
	MoveTo: "Copper – average"
	MoveTo: "2"
	MoveTo: "Class 1"
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "Type 2"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "25 µm [984 µin]"
	MoveTo: "25 µm [984 µin]"
	MoveTo: "25 µm [984 µin]"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "35 µm [1378 µin]"
	MoveTo: "35 µm [1378 µin]"
	MoveTo: "35 µm [1378 µin]"
	MoveTo: "Copper (Min. Thin..."
	MoveTo: "Type 2"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "20 µm [787 µin]"
	MoveTo: "20 µm [787 µin]"
	MoveTo: "20 µm [787 µin]"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "30 µm [1181 µin]"
	MoveTo: "30 µm [1181 µin]"
	MoveTo: "30 µm [1181 µin]"
	MoveTo: "Minimum Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "12 µm [472 µin]3"
	MoveTo: "Minimum Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "5 µm [197 µin]4"
	MoveTo: "Note 1. Does not ..."
	Ins: "See 3.6.2.11. "
	MoveTo: "Note 3. Initial R..."
	MoveTo: "Table 3-15 Hole C..."
	MoveTo: "Copper – average2"
	MoveTo: "Class 1"
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "20 µm [787 µin]"
	MoveTo: "20 µm [787 µin]"
	MoveTo: "25 µm [984 µin]"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "30 µm [1181 µin]"
	MoveTo: "30 µm [1181 µin]"
	MoveTo: "35 µm [1378 µin]"
	MoveTo: "Thin areas4"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "18 µm [709 µin]"
	MoveTo: "18 µm [709 µin]"
	MoveTo: "20 µm [787 µin]"
	MoveTo: "Type 3 and Type 4..."
	MoveTo: "28 µm [1 ,102 µin]"
	MoveTo: "28 µm [1 ,102 µin]"
	MoveTo: "30 µm [1 ,181 µin]"
	MoveTo: "Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "12 µm [472 µin]3"
	MoveTo: "Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "5 µm [197 µin]4"
	MoveTo: "Note 1. Does not ..."
	MoveTo: "Note 2. See 3.6.2..."
	MoveTo: "Table 3-16 Hole C..."
	MoveTo: "Class 1"
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "Copper – average1"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "Thin areas"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "6 µm [236 µin]2"
	MoveTo: "Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "5 µm [197 µin]3"
	MoveTo: "Note 1. "
	MoveTo: "See 3.6.2.11. Not..."
	Ins: "14"
	Ins: "5"
	Ins: "3"
	Ins: "4"
	Ins: "2"
	Ins: "3"
	Ins: "4"
	Ins: "5"
	Ins: "23"
	Ins: "15"
	Ins: ","
	Ins: ","
	Ins: ","
	Ins: "3"
	Ins: "4"
	Ins: "2"
	Ins: "1"
	Ins: "3"
	Ins: "4"
	Ins: "16"
	Ins: "1"
	Ins: "2"
	Ins: "3"
	Ins: "1"
	Ins: "2"
	Ins: "3"
	Del: "IPC-6013E-3-33"
	Del: "33"
	Del: "2"
	Del: "34"
	Del: "16"
	Del: " "
	Del: "34"
	Del: "35"
	Del: "36"
	Del: "37"
	Del: " and the coupon"
	Del: "16"
	Del: "1"
	Del: "µm"
	Del: "5,000"
	Del: "µ"
	Del: "1"
	Del: "Note 1: Does not ..."
	Del: "f"
	Del: "microvias."
	Del: "38"
	Del: "39"
	Del: "2"
	Del: "40"
	Del: "41"
	Del: "4"
	Del: "6 within the “X” ..."
	Del: "42"
	Del: "43"
	Del: "blind "
	Del: "AABUS"
	Del: ". "
	MoveTo: "Table 3-17 Hole C..."
	MoveTo: "Class 1"
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "Copper – average2"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "12 µm [472 µin]"
	MoveTo: "Thin areas"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "10 µm [394 µin]"
	MoveTo: "Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "7 µm [276 µin]3"
	MoveTo: "Wrap"
	MoveTo: "AABUS"
	MoveTo: "5 µm [197 µin]"
	MoveTo: "5 µm [197 µin]4"
	MoveTo: "Note 1. For throu..."
	MoveTo: "Note 2. "
	Ins: "See 3.6.2.11."
	Ins: "Note 3. Initial R..."
	Ins: "1"
	Ins: "In the presence of"
	Ins: "shall meet the th..."
	Ins: "requirements of"
	Ins: "14"
	Ins: "17 and"
	Ins: "or to the end of ..."
	Ins: "35"
	Ins: "When tangency (i...."
	Ins: "NOTE: The distanc..."
	Ins: "36"
	Ins: "37"
	Ins: "38"
	Ins: "1"
	Ins: "2"
	Ins: "3"
	Ins: "4"
	Ins: "1"
	Ins: "35"
	Ins: "Figure 3-36 Surfa..."
	Ins: "W"
	Ins: "D"
	Ins: "Copper Wrap Thick..."
	Ins: "W"
	Ins: "D"
	Ins: "wrap "
	Ins: "C"
	Ins: "W"
	Ins: "T"
	Ins: "17"
	Ins: "3"
	Ins: "4"
	Del: "IPC-6013E-3-34"
	Del: "Figure 3-34 Coppe..."
	Del: "IPC-6013E-3-35"
	Del: "Figure 3-35 Coppe..."
	Del: "IPC-6013E-3-36"
	Del: "Figure 3-36 Coppe..."
	Del: "2"
	Del: "2"
	Del: "1"
	Del: "IPC-6013E-3-"
	Del: "38"
	Del: "Figure 3-38 Nonco..."
	Del: "IPC-6013E-3-37"
	Del: "F"
	Del: "igure 3-37 Copper..."
	Del: "1"
	Del: "2"
	Del: "2"
	Del: "IPC-6013E-3-39"
	Del: "Figure 3-39 Accep..."
	Del: "Note 1. Via fill ..."
	Del: "plating (non-conf..."
	Del: "Note 2. Vertical ..."
	Del: "Note 1. Via fill ..."
	Del: "Note 2. Vertical ..."
	Ins: "1"
	Ins: "37"
	Ins: "38"
	Ins: "1"
	Ins: "39"
	Ins: "18"
	Ins: "39"
	Ins: " "
	Ins: "40"
	Ins: "41 , respectively"
	Ins: "42"
	Del: "IPC-6013E-3-40"
	Del: "40"
	Del: ":"
	Del: "c"
	Del: "p"
	Del: ":"
	Del: ":"
	Del: "2"
	Del: "1"
	Del: "IPC-6013E-3-42"
	Del: "Figure 3-42 Examp..."
	Del: ":"
	Del: "c"
	Del: "p"
	Del: ":"
	Del: "IPC-6013E-3-4"
	MoveFrom: "1"
	MoveFrom: "Figure 3-41 Examp..."
	MoveFrom: "Note 1: Void/Cavity."
	MoveFrom: "1"
	MoveFrom: "IPC-6013E-3-43"
	MoveFrom: "Figure 3-43 Examp..."
	Del: ":"
	MoveFrom: "Copper filled via..."
	Del: "3"
	Del: "44"
	Del: "17"
	Del: "44"
	Del: "19"
	Del: "20"
	Del: "44"
	Del: "44"
	Del: "17"
	Del: "45"
	Del: "18"
	Del: "17"
	Del: "44"
	Del: "41"
	Del: ":"
	Del: "43"
	Del: "IPC-6013E-3-43"
	Del: "0.0002"
	Del: "."
	Ins: "18"
	Ins: "0."
	Ins: "mm"
	Ins: "0.005"
	Ins: "Figure 3-39 Coppe..."
	Ins: "Figure 3-40 C"
	Ins: "Cap F"
	Ins: "Via Height (Bump)"
	Ins: "Figure 3-41 Coppe..."
	Ins: "43"
	Ins: "44"
	Ins: "2"
	Ins: "2"
	Ins: "1"
	Ins: "Figure 3-43 Nonco..."
	Ins: "Via fill Between "
	Ins: "Copper Cap Platin..."
	Ins: "1"
	Ins: "2"
	Ins: "2"
	Ins: "Figure 3-44 Accep..."
	Ins: "Copper Cap Platin..."
	Ins: "Note 1. Via Fill ..."
	Ins: "Note 2. Vertical ..."
	Ins: "led Hole Wall."
	Ins: "Note 1. Via Fill ..."
	Ins: "1"
	Ins: "45"
	Ins: "46"
	Ins: "14"
	Ins: "17"
	Ins: "47"
	Ins: "48"
	Ins: "in accordance wit..."
	Ins: "non-stacked "
	Ins: " or vias in non-s..."
	Ins: "Table 3-19 Depres..."
	Ins: "Drilled Hole Diam..."
	Ins: "> 0.15 mm [0.006]"
	Ins: "≤ 0.15 mm [0.006 in]"
	Ins: "Filled via Depres..."
	Ins: "50 µm [1 ,969 µin]"
	Ins: "25 µm [984 µin]"
	Ins: "Filled Via Protru..."
	Ins: "25 µm [984 µin]"
	Ins: "25 µm [984 µin]]"
	Ins: "Note 1. Applies t..."
	MoveTo: "Copper filled via..."
	Ins: "45"
	Ins: "."
	Ins: "C"
	Ins: "P"
	Ins: "."
	Ins: "."
	Ins: "."
	MoveTo: "1"
	MoveTo: "Figure 3-46 Examp..."
	MoveTo: "Note 1. Void/Cavity."
	Ins: "46"
	Ins: "."
	Ins: "197"
	Ins: "µ"
	MoveTo: "2"
	MoveTo: "1"
	MoveTo: "Figure 3-47 Examp..."
	Ins: "."
	Ins: "C"
	Ins: "P"
	Ins: "."
	Ins: "Figure 3-48 Examp..."
	Ins: "."
	Ins: "2"
	Ins: "49"
	Ins: "20"
	Ins: "49"
	Ins: "22"
	Ins: "23"
	Ins: "49"
	Ins: " "
	Ins: "49"
	Ins: "20"
	Ins: "50"
	Ins: "21"
	Ins: "2"
	Ins: "1"
	Ins: "1	2"
	Ins: "Figure 3-49 Micro..."
	MoveTo: "Figure 3-50 Exclu..."
	MoveTo: "Note 1. Target La..."
	MoveTo: "is "
	MoveTo: "exempt from this ..."
	MoveTo: "."
	MoveTo: "Note 2. Microvia ..."
	Ins: "."
	Ins: "Note 1. The sum o..."
	Ins: "2"
	Ins: "47"
	Ins: "Cap Plated, "
	Ins: "."
	Ins: "50"
	Del: "2"
	Del: "1"
	Del: "IPC-6013E-3-44"
	Del: "Figure 3-44 Micro..."
	MoveFrom: "Note 1. Target La..."
	MoveFrom: "is "
	MoveFrom: "exempt from this ..."
	MoveFrom: "Note 2. Microvia ..."
	Del: "1	2"
	Del: "IPC-6013E-3-45"
	MoveFrom: "Figure 3-45 Exclu..."
	Del: "Note 1. The sum o..."
	Del: "dimension."
	Del: "18"
	Del: "Inner layer"
	Del: "4"
	Del: "46"
	Del: "47"
	Del: "8"
	Del: "IPC-6013E-3-46"
	Del: "46"
	Del: "Minimum d"
	Del: "s"
	Del: " shall be maintai..."
	Del: "IPC-6013E-3-47"
	Del: "47"
	Del: "Minimum d"
	Del: "s"
	Del: " shall be maintained"
	Del: "5"
	Del: "19"
	Del: "This table is"
	Del: "s"
	Del: "scrub"
	Del: "When the procurem..."
	Del: "for conductors, t..."
	Del: "5"
	Del: "19"
	Del: "45"
	Ins: "20"
	Ins: "Property"
	Ins: "49"
	Ins: "21"
	Ins: "Interconnect"
	Ins: "3"
	Ins: "51"
	Ins: "52"
	Ins: "7"
	Ins: "51"
	Ins: "Reduction of D"
	Ins: "S"
	Ins: "."
	Ins: "52"
	Ins: "Reduction of D"
	Ins: "S"
	Ins: "4"
	Ins: "22"
	Ins: "When the procurem..."
	Ins: "documentation spe..."
	Ins: "thickness."
	Ins: "The requirements ..."
	Ins: "cleanings (e.g., "
	Ins: " or microetch)"
	Ins: "cleaning"
	Ins: "For foil weights ..."
	Ins: "foil "
	Ins: "minimum from the ..."
	Del: "19"
	Del: "19"
	Del: "19"
	Del: "Table 3-19 Intern..."
	Del: "Weight"
	Del: "Absolute Cu Min. ..."
	Del: "Maximum Variable ..."
	Del: "Minimum Foil Thic..."
	Del: "1/8oz. [5.10]"
	Del: "4.60 [181]"
	Del: "1 .50 [59]"
	Del: "3.1 [122]"
	Del: "1/4 oz. [8.50]"
	Del: "7.70 [303]"
	Del: "1 .50 [59]"
	Del: "6.2 [244]"
	Del: "3/8 oz. [12.00]"
	Del: "10.80 [425]"
	Del: "1 .50 [59]"
	Del: "9.3 [366]"
	Del: "1/2 oz. [1 7.10]"
	Del: "15.40 [606]"
	Del: "4.00 [157]"
	Del: "1 1 .4 [449]"
	Del: "1 oz. [34.30]"
	Del: "30.90 [1 ,21 7]"
	Del: "6.00 [236]"
	Del: "24.9 [980]"
	Del: "2 oz. [68.60]"
	Del: "61 .70 [2,429]"
	Del: "6.00 [236]"
	Del: "55.7 [2,193]"
	Del: "3 oz. [102.90]"
	Del: "92.60 [3,646]"
	Del: "6.00 [236]"
	Del: "86.6 [3,409]"
	Del: "4 oz. [137.20]"
	Del: "123.50 [4,862]"
	Del: "6.00 [236]"
	Del: "1 1 7.5 [4,626]"
	Del: "Above 4 oz. [137.20]"
	Del: "IPC-4562 value le..."
	Del: "6.00 [236]"
	Del: "6 µm [236 µin] be..."
	Del: "thickness of calc..."
	Del: "reduction of foil..."
	Del: "in IPC-4562"
	Del: "Note 1. For foil ..."
	Del: "Weight) X 0.9] an..."
	Del: "Note 2. Process a..."
	Del: "for one rework pr..."
	Del: "6"
	Del: "after processing"
	Del: "20"
	Del: ")"
	Del: "19"
	Del: "b) When selective ("
	Del: ") hole"
	Del: "19"
	Del: "48"
	Del: "2"
	Del: "IPC-6013E-3-48"
	Del: "48"
	Del: "f"
	Del: "c"
	Del: "p"
	Del: "t"
	Del: "m"
	Del: "e"
	Del: "a"
	Del: "r"
	Ins: "Table 3-22 Intern..."
	Ins: "Weight2 (µm) (oz/..."
	Ins: "Absolute Cu Min. ..."
	Ins: "FOR REFERENCE PUR..."
	Ins: "Maximum Variable ..."
	Ins: "FOR REFERENCE PUR..."
	Ins: "Minimum Foil Thic..."
	Ins: "[5.10] 1/8oz."
	Ins: "4.60 [181]"
	Ins: "1.50 [59]"
	Ins: "3.1 [122]"
	Ins: "[8.50] 1/4 oz."
	Ins: "7.70 [303]"
	Ins: "1.50 [59]"
	Ins: "6.2 [244]"
	Ins: "[12.00] 3/8 oz."
	Ins: "10.80 [425]"
	Ins: "1.50 [59]"
	Ins: "9.3 [366]"
	Ins: "[17.10] 1/2 oz."
	Ins: "15.40 [606]"
	Ins: "4.00 [157]"
	Ins: "11.4 [449]"
	Ins: "[34.30] 1 oz."
	Ins: "30.90 [1 ,217]"
	Ins: "6.00 [236]"
	Ins: "24.9 [980]"
	Ins: "[68.60] 2 oz."
	Ins: "61.70 [2,429]"
	Ins: "6.00 [236]"
	Ins: "55.7 [2,193]"
	Ins: "[102.90] 3 oz."
	Ins: "92.60 [3,646]"
	Ins: "6.00 [236]"
	Ins: "86.6 [3,409]"
	Ins: "[137.20] 4 oz."
	Ins: "0.124 mm [0.00488..."
	Ins: "6.00 [236]"
	Ins: "0.118 mm [0.00465..."
	Ins: "Above [137.20]"
	Ins: "4 oz."
	Ins: "IPC-4562 value le..."
	Ins: "6.00 [236]"
	Ins: "6 µm [236 µin] be..."
	Ins: "of foil thickness..."
	Ins: "Note 1. This tabl..."
	Ins: "Note 2. Starting ..."
	Ins: "Note 3. Process a..."
	Ins: "for one rework pr..."
	Ins: "4"
	Ins: "22"
	Ins: "22"
	Ins: "22"
	Ins: "22"
	Ins: "5"
	Ins: "of the finished p..."
	Ins: "23"
	Ins: " For foils not li..."
	Ins: "."
	Ins: "22"
	Ins: " Absence of coppe..."
	Ins: "rejection so long..."
	Ins: "b. When "
	Ins: "(pads-only) "
	Ins: "22"
	Ins: "53"
	Del: "20"
	Del: "1,5,6"
	Del: "2,3 "
	Del: "4"
	Del: " "
	Del: "108.6 [4,276]"
	Del: "1 18.6 [4,669"
	Del: "129.5 [5.098]"
	Del: "139.5 [5,492]"
	Del: "149.5 [5,886]"
	Del: "Note 1. Absence o..."
	Del: "Note 2. "
	Del: "Note 3. For foils..."
	Del: "4"
	Del: "19. "
	Del: "Note 5. The inter..."
	Del: "Note 6. Minimum a..."
	Del: "calculate the min..."
	Del: "7"
	Del: "100 µm [3,937"
	Del: "µ"
	Del: "49"
	Del: "8"
	Del: "50"
	Del: "Note: Minimum rigid"
	Del: "may be specified ..."
	Del: "1"
	Del: "2"
	Del: "IPC-6013E-3-49"
	Del: "Figure 3-49 Metal..."
	Del: "Note 1. Core. Not..."
	Del: "."
	Del: "rigid "
	Del: "thickness"
	Del: "rigid "
	Del: "."
	Del: "when dielectric s..."
	Del: "defined on the ma..."
	Ins: "53"
	Ins: "F"
	Ins: "C"
	Ins: "P"
	Ins: "T"
	Ins: "M"
	Ins: "E"
	Ins: "A"
	Ins: "R"
	Ins: "23"
	Ins: "1"
	Ins: "2"
	Ins: "0.109 mm [0.00429..."
	Ins: "0.119 mm [0.00469 in"
	Ins: "0.130 mm  [0.0051..."
	Ins: "0.140 mm [0.00551..."
	Ins: "0.150 mm  [0.0059..."
	Ins: "Note 1. "
	Ins: "2"
	Ins: "22."
	Ins: "6"
	Ins: "0.10 mm [0.00394"
	Ins: "54"
	Ins: "7"
	Ins: "as "
	Ins: "55"
	Ins: "3.6.2.17.1 Defaul..."
	Ins: "requirements"
	Ins: "following require..."
	Ins: "• The "
	Ins: " for initial rele..."
	Ins: "designs (drawings..."
	Ins: "• The minimum die..."
	Ins: "to ensure the min..."
	Ins: "designs (drawings..."
	Ins: "1"
	Ins: "2"
	Ins: "Figure 3-54 Metal..."
	Ins: "Note 1. Core. Not..."
	Ins: "spacing"
	Ins: " (core layers of ..."
	Ins: "specified."
	Ins: "NOTE: Low profile..."
	Ins: "1"
	Ins: "Figure 3-55 Measu..."
	Ins: "Note 1. Minimum D..."
	Del: "9"
	Del: "2"
	Del: "16"
	Del: "0.076 mm [0.003"
	Del: "51"
	Del: "52"
	Del: "IPC-6013E-3-51"
	Del: "51"
	Del: "1"
	Del: "IPC-6013E-3-50"
	Del: "Figure 3-50 Measu..."
	Del: "Note 1. Minimum D..."
	Del: "Note 2. Laminates..."
	Del: "Roughness exagger..."
	Del: "IPC-6013E-3-52"
	Del: "Figure 3-52"
	Ins: "8"
	Ins: "1"
	Ins: "18"
	Ins: "76 µm [2,992"
	Ins: "µ"
	Ins: "56"
	Ins: "57"
	Ins: "56"
	Ins: "Figure 3-57"
	Ins: "3.6.2.19 Back-Dri..."
	Ins: "following require..."
	Ins: "• Back-drill shal..."
	Ins: "• Back-drill misr..."
	Ins: "• Isolated or con..."
	Ins: "• If the back-dri..."
	Ins: "Back-drill struct..."
	Ins: "shall be evaluate..."
	Ins: "For custom coupon..."
	Ins: " Flexible solder ..."
	Ins: "flexible material."
	Del: "21"
	Del: "21"
	Del: "6"
	Del: " and Table 4-4"
	Del: "the following par..."
	MoveFrom: "3.8.1 Dielectric ..."
	MoveFrom: "3-22, without fla..."
	MoveFrom: "applied "
	Del: "22"
	Ins: " "
	Ins: " "
	Ins: "24"
	Ins: "24"
	MoveFrom: "between common po..."
	MoveFrom: "For embedded pass..."
	MoveFrom: "electrically comm..."
	MoveFrom: "Table 3-22 Dielec..."
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "Voltage for spaci..."
	MoveFrom: "No requirements"
	MoveFrom: "500 Vdc +15, -0"
	MoveFrom: "500 Vdc +15, -0"
	MoveFrom: "Voltage for spaci..."
	MoveFrom: "No requirements"
	MoveFrom: "250 Vdc +15, -0"
	MoveFrom: "250 Vdc +15, -0"
	MoveFrom: "Voltage for spaci..."
	MoveFrom: "No requirements"
	MoveFrom: "AABUS"
	MoveFrom: "AABUS"
	MoveFrom: "Time"
	MoveFrom: "No requirements"
	MoveFrom: "30 sec +3, -0"
	MoveFrom: "30 sec +3, -0"
	MoveFrom: "3.8.2 Electrical ..."
	MoveFrom: "3.8.3 Circuit/PTH..."
	MoveFrom: "polarizing voltag..."
	MoveFrom: "that each conduct..."
	MoveFrom: "500 volts (DC) be..."
	MoveFrom: "3.8.4 Moisture an..."
	MoveFrom: "meet the minimum ..."
	MoveFrom: "minimum requireme..."
	MoveFrom: "Table 3-23 Insula..."
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "As received1"
	MoveFrom: "Maintain electric..."
	MoveFrom: "500 MΩ"
	MoveFrom: "500 MΩ"
	MoveFrom: "After exposure to..."
	MoveFrom: "Maintain electric..."
	MoveFrom: "100 MΩ"
	MoveFrom: "500 MΩ"
	MoveFrom: "Note 1. This meas..."
	MoveFrom: "with IPC-TM-650, ..."
	MoveFrom: "The moisture and ..."
	MoveFrom: "[0.12 in] from th..."
	MoveFrom: "3.8.4.1 Dielectri..."
	Del: "10"
	Del: "22"
	Del: "0.0010 in to 0.0031"
	Del: "0.0010"
	Del: "to"
	Del: "23"
	Del: "23"
	Ins: "5"
	Ins: "4-2 or Table "
	Ins: "3.10.18."
	Ins: "9"
	Ins: "[10.07 µg/in²]"
	Ins: "or as required by..."
	Ins: "10.1"
	Ins: "10.1"
	Ins: "printed board"
	Del: "wiring"
	Del: "that "
	Del: "60"
	Del: "23"
	Ins: "printed "
	Ins: "printed "
	Ins: "59"
	Ins: " "
	Ins: " "
	Ins: "10.1"
	Ins: "26"
	Ins: "0"
	Ins: "0"
	Ins: "0"
	Ins: "1"
	Ins: "58"
	Ins: "• "
	Ins: "• "
	Ins: "• "
	Ins: "• "
	Ins: " "
	Ins: " "
	Ins: "a"
	Ins: "c"
	Ins: "b"
	Ins: "Figure 3-58 Bendi..."
	Del: "Metal Core (Horiz..."
	Del: "3.10.10 "
	Del: "1"
	Del: "1"
	Del: "-"
	Del: "1"
	Del: "2"
	Del: "53"
	Del: "c"
	Del: "a"
	Del: "b"
	Del: "IPC-6013E-3-53"
	Del: "Figure 3-53 Bendi..."
	Del: "-"
	Del: "3"
	Ins: "2"
	Ins: "3"
	Ins: "4"
	Ins: "e"
	Ins: "g"
	Ins: "[3.1 lb.] "
	Ins: "5"
	Ins: "2"
	Ins: "6"
	Ins: "7"
	Ins: "3.10.18 Electrica..."
	MoveTo: "3.10.18.1 Dielect..."
	MoveTo: "3-25, without fla..."
	MoveTo: "applied "
	MoveTo: "between common po..."
	MoveTo: "For embedded pass..."
	MoveTo: "electrically comm..."
	Ins: "10.1"
	Ins: "25"
	Del: "4"
	Del: "5"
	Del: "i"
	Del: "e"
	Del: " "
	Del: "6"
	Del: "3"
	Del: "7"
	Del: "8"
	Del: "-"
	Del: "3.11"
	Del: " (see IPC-9151)"
	Del: "3"
	Del: "4"
	Del: "and frequency "
	Del: "3"
	Del: "quality conformance"
	Del: "production "
	Del: "are provided for ..."
	Del: "Table 4-2"
	Del: "“"
	Del: "”"
	Del: "Table 4-2"
	Del: "must be defect free."
	Del: "4.3 "
	Del: "4 in a facility w..."
	MoveTo: "Table 3-25 Dielec..."
	MoveTo: "Class 1"
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "Voltage for spaci..."
	MoveTo: "No requirements"
	MoveTo: "500 Vdc +15, -0"
	MoveTo: "500 Vdc +15, -0"
	MoveTo: "Voltage for spaci..."
	MoveTo: "No requirements"
	MoveTo: "250 Vdc +15, -0"
	MoveTo: "250 Vdc +15, -0"
	MoveTo: "Voltage for spaci..."
	MoveTo: "No requirements"
	MoveTo: "AABUS"
	MoveTo: "AABUS"
	MoveTo: "Time"
	MoveTo: "No requirements"
	MoveTo: "30 sec +3, -0"
	MoveTo: "30 sec +3, -0"
	MoveTo: "3.10.18.2 Electri..."
	MoveTo: "3.10.18.3 Circuit..."
	MoveTo: "polarizing voltag..."
	MoveTo: "that each conduct..."
	MoveTo: "500 volts (DC) be..."
	MoveTo: "3.10.18.4 Moistur..."
	MoveTo: "meet the minimum ..."
	MoveTo: "minimum requireme..."
	MoveTo: "Table 3-26 Insula..."
	MoveTo: "Class 1"
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "As received1"
	MoveTo: "Maintain electric..."
	MoveTo: "500 MΩ"
	MoveTo: "500 MΩ"
	MoveTo: "After exposure to..."
	MoveTo: "Maintain electric..."
	MoveTo: "100 MΩ"
	MoveTo: "500 MΩ"
	MoveTo: "Note 1. This meas..."
	MoveTo: "with IPC-TM-650, ..."
	MoveTo: "The moisture and ..."
	MoveTo: "[0.12 in] from th..."
	MoveTo: "3.10.18.4.1 Diele..."
	Ins: "3.11"
	Ins: " "
	Ins: ".0"
	Ins: " "
	Ins: "25"
	Ins: "945 to 3,150"
	Ins: "µ"
	Ins: "945"
	Ins: "µ"
	Ins: "10.1"
	Ins: "with"
	Ins: "10.1"
	Ins: "10.1"
	Ins: "10.1"
	Ins: "26"
	Ins: "26"
	Ins: "10.1"
	Ins: "10.1"
	Ins: "2"
	Ins: "3"
	Ins: "• "
	Ins: "• "
	Ins: "• "
	Ins: "• "
	Ins: "• "
	Ins: "Use the C=0 Zero ..."
	Ins: "‘‘Sample’’ is ind..."
	Ins: "2"
	Ins: "test"
	Ins: "."
	Ins: "can occur indepen..."
	Ins: "IPC-6011"
	Ins: "‘‘"
	Ins: "’’"
	Ins: "the C=0 Sampling ..."
	Ins: "For custom coupon..."
	Ins: "size and annular ..."
	Ins: "designs released ..."
	Ins: "shall be free of ..."
	Ins: "4.3 Periodic "
	Ins: "Periodic "
	Ins: "3"
	Del: " "
	Del: "0"
	Ins: "Printed Board Cav..."
	Ins: "3.3.11"
	Ins: "Entire Board"
	Ins: "Entire Board"
	Ins: "Entire Board"
	Ins: "2"
	Del: "TEST"
	Del: "Requirement "
	Del: "Paragraph"
	Del: "TYPE 1 & 5"
	Del: "TYPE 2"
	Del: "TYPE 3 & 4"
	Del: "Wicking (Copper P..."
	Del: "3.6.2.9"
	Del: "N/A"
	Del: "N/A"
	Del: "A, B, or A/B"
	Del: "10"
	Del: "2"
	Del: "5"
	Del: "6"
	Del: "7"
	Del: "8"
	Del: "9"
	Del: "10"
	Del: " 1"
	Del: "2"
	Del: "3"
	Ins: "TEST"
	Ins: "Requirement Parag..."
	Ins: "TYPE 1 & 5"
	Ins: "TYPE 2"
	Ins: "TYPE 3 & 4"
	Ins: "Copper Penetration"
	Ins: "3.6.2.6.3"
	Ins: "A, B, or A/B"
	Ins: "A, B, or A/B"
	Ins: "A, B, or A/B"
	Ins: "9.2"
	Ins: "1"
	Ins: "4"
	Ins: "5"
	Ins: "6"
	Ins: "7"
	Ins: "8"
	Ins: "10.1"
	Ins: "10.1"
	Ins: "10.1"
	Ins: "10.1"
	Ins: "9"
	Ins: "0"
	Ins: "1"
	Ins: "2"
	Ins: "3"
	Ins: "4"
	Del: "TEST"
	Del: "Requirement "
	Del: "Paragraph"
	Del: "TYPE 1 & 5"
	Del: "TYPE 2"
	Del: "TYPE 3 & 4"
	Del: "4"
	Del: "5"
	Del: " "
	Del: "C=0 Sampling Plan..."
	Del: "Lot Size"
	Del: "A.Q.L Value"
	Del: "0.10"
	Del: "1.0"
	Del: "1.5"
	Del: "2.5"
	Del: "4.0"
	Del: "6.5"
	Del: "1-8"
	Del: "**"
	Del: "**"
	Del: "**"
	Del: "5"
	Del: "3"
	Del: "2"
	Del: "9-15"
	Del: "**"
	Del: "13"
	Del: "8"
	Del: "5"
	Del: "3"
	Del: "2"
	Del: "16-25"
	Del: "**"
	Del: "13"
	Del: "8"
	Del: "5"
	Del: "3"
	Del: "3"
	Del: "26-50"
	Del: "**"
	Del: "13"
	Del: "8"
	Del: "5"
	Del: "5"
	Del: "5"
	Del: "51-90"
	Del: "**"
	Del: "13"
	Del: "8"
	Del: "7"
	Del: "6"
	Del: "5"
	Del: "91-150"
	Del: "125"
	Del: "13"
	Del: "12"
	Del: "1 1"
	Del: "7"
	Del: "6"
	Del: "151-280"
	Del: "125"
	Del: "20"
	Del: "19"
	Del: "13"
	Del: "10"
	Del: "7"
	Del: "281-500"
	Del: "125"
	Del: "29"
	Del: "21"
	Del: "16"
	Del: "1 1"
	Del: "9"
	Del: "501-1,200"
	Del: "125"
	Del: "34"
	Del: "27"
	Del: "19"
	Del: "15"
	Del: "1 1"
	Del: "1,201-3,200"
	Del: "192"
	Del: "42"
	Del: "35"
	Del: "23"
	Del: "18"
	Del: "13"
	Del: "3,201-10,000"
	Del: "294"
	Del: "50"
	Del: "38"
	Del: "29"
	Del: "22"
	Del: "15"
	Del: "10,001-35,000"
	Del: "345"
	Del: "60"
	Del: "46"
	Del: "35"
	Del: "29"
	Del: "15"
	Del: "Note 1. Instances..."
	Del: "Note 2. The “Rema..."
	Del: "Table 4-3 "
	Del: " "
	Del: "Coupons and print..."
	Del: "0"
	Ins: "Edge Board Plating"
	Ins: "3.3.1"
	Ins: "X"
	Ins: "Sample (4.0)"
	Ins: "Sample (2.5)"
	Ins: "Sample (2.5)"
	Ins: "Per Board"
	Ins: "pCroinutpeodn bso..."
	Ins: "Printed Board Cav..."
	Ins: "3.3.11"
	Ins: "X"
	Ins: "Sample (6.5)"
	Ins: "Sample (4.0)"
	Ins: "Sample (4.0)"
	Ins: "Per Board"
	Ins: "2"
	Ins: "2"
	Ins: "W7"
	Ins: "4"
	Ins: "S5"
	Ins: "5"
	Ins: "1"
	Ins: "Conductor Spacing"
	Ins: "3.5.2"
	Ins: "X"
	Ins: "Sample (6.5)"
	Ins: "Sample (4.0)"
	Ins: "Sample (2.5)"
	Ins: "Per Board"
	Del: "Inspection"
	Del: "Requirement and M..."
	Del: "Sample"
	Del: "Test Frequency"
	Del: "Printed"
	Del: "Board"
	Del: "Test "
	Del: "Coupon By Board"
	Del: "Class 11"
	Del: "Class 21"
	Del: "Class 31"
	Del: "Remarks"
	Del: " 1"
	Del: "W9"
	Del: "6"
	Del: "S7"
	Del: "7"
	Del: "2"
	Del: "Conductor Spacing"
	Del: "3.5.2"
	Del: "X"
	Del: "Sample (6.5)"
	Del: "Sample (4.0)"
	Del: "Sample (2.5)"
	Del: "Per Board"
	Del: "Inspection"
	Del: "Requirement and M..."
	Del: "Sample"
	Del: "Test Frequency"
	Del: "Printed"
	Del: "Board"
	Del: "Test "
	Del: "Coupon By Board"
	Del: "Class 11"
	Del: "Class 21"
	Del: "Class 31"
	Del: "Remarks"
	Del: "5"
	Del: " "
	Del: "4"
	Del: " "
	Del: "4"
	Del: "Plating Integrity..."
	Del: "3.6.2.1 3.6.2.9"
	Del: "A and B or A/B"
	Del: "Sample (2.5)"
	Del: "Sample (1 .5)"
	Del: "Sample (0.1)"
	Del: "Per panel4"
	Del: "Plating Voids"
	Del: "3.6.2.2"
	Del: "A and B or A/B"
	Del: "Sample (2.5)"
	Del: "Sample (1 .5)"
	Del: "Sample (0.1)"
	Del: "Per panel4"
	Del: "10 3.6.2.10.1"
	Del: " "
	Del: ",4"
	Del: " 1"
	Del: " "
	Del: "2"
	Del: " "
	Del: "2"
	Del: "AA"
	Del: "/B"
	Del: " "
	Del: "2"
	Del: "AA"
	Del: "/B"
	Del: " "
	Del: "2"
	Del: " "
	Del: "3"
	Del: " "
	Del: "4"
	Del: " "
	Del: "Foil "
	Del: "5"
	Del: " "
	Del: "4"
	Del: "Surface"
	Del: "6"
	Del: " "
	Del: "4"
	Del: "7"
	Del: " "
	Del: "4"
	Del: "Thickness"
	Del: "8"
	Del: " "
	Del: "4"
	Del: "Buried "
	Del: "9"
	Del: "4"
	Del: "8"
	Del: "Laminate Integrit..."
	Del: "3.6.2.3"
	Del: "A and B or A/B"
	Del: "Sample (6.5)"
	Del: "Sample (4.0)"
	Del: "Sample (2.5)"
	Del: "Per panel"
	Del: " 1"
	Del: "2"
	Del: "7"
	Del: "6"
	MoveFrom: "Sample (2.5)"
	MoveFrom: "Per panel"
	Del: "Per panel"
	Ins: "Inspection"
	Ins: "Requirement and M..."
	Ins: "Sample"
	Ins: "Test Frequency"
	Ins: "Printed "
	Ins: "Board"
	Ins: "Test Coupon By Board"
	Ins: "Class 11"
	Ins: "Class 21"
	Ins: "Class 31"
	Ins: "Remarks"
	Ins: "Plating Integrity"
	Ins: "3.6.2.1"
	Ins: "A and B or A/B"
	Ins: "Sample (2.5)"
	Ins: "Sample (1.5)"
	Ins: "Sample (0.1 )"
	Ins: "Per panel"
	Ins: "Plating Voids"
	Ins: "3.6.2.2"
	Ins: "A and B or A/B"
	Ins: "Sample (2.5)"
	Ins: "Sample (1.5)"
	Ins: "Sample (0.1 )"
	Ins: "Per panel"
	Ins: "Copper Penetration"
	Ins: "3.6.2.6.3"
	Ins: "A and B or A/B"
	Ins: "Sample (2.5)"
	Ins: "Sample (1.5)"
	Ins: "Sample (0.1 )"
	Ins: "Per panel"
	Ins: "9 3.6.2.9.2"
	Ins: "0"
	Ins: "1"
	Ins: "1"
	Ins: "A/B "
	Ins: "A"
	Ins: "1"
	Ins: "A/B "
	Ins: "A"
	Ins: "1"
	Ins: "2"
	Ins: "3"
	Ins: "4"
	Ins: "External"
	Ins: "5"
	Ins: "6"
	Ins: "Spacing"
	Ins: "7"
	Ins: "8"
	Ins: "Back drill8"
	Ins: "3.6.2.19"
	Ins: "2 Custom Coupons"
	Ins: "Sample (2.5)"
	Ins: "Sample (1.5)"
	Ins: "Sample (0.1 )"
	Ins: "Per Panel"
	Ins: "6"
	Ins: "Laminate Integrit..."
	Ins: "3.6.2.3"
	Ins: "A and B or A/B"
	Ins: "Sample (6.5)"
	Ins: "Sample (4.0)"
	Ins: "Sample (2.5)"
	Ins: "Per panel"
	Ins: "0"
	Ins: "1"
	Ins: "5"
	Ins: "5"
	Ins: "Sample (2.5)"
	Ins: "Per panel"
	Ins: "Spacing"
	Ins: "7"
	Ins: "10.1"
	MoveTo: "Sample (2.5)"
	MoveTo: "2"
	MoveTo: "100%2"
	MoveTo: "100%2"
	Ins: "2"
	Ins: "100%2"
	Ins: "100%2"
	MoveFrom: "Inspection"
	MoveFrom: "Requirement and M..."
	MoveFrom: "Sample"
	MoveFrom: "Test Frequency"
	MoveFrom: "Printed"
	MoveFrom: "Board"
	MoveFrom: "Test "
	MoveFrom: "Coupon By Board"
	MoveFrom: "Class 11"
	MoveFrom: "Class 21"
	MoveFrom: "Class 31"
	MoveFrom: "Remarks"
	Del: "Thickness"
	Del: "8"
	Del: "Sample (2.5)2"
	Del: "100%2"
	Del: "100%2"
	Del: "Insulation Resist..."
	Del: "3.10.8"
	Del: "10"
	Del: "6"
	Del: "7"
	Del: "8"
	Del: " "
	Del: " "
	Del: ". The A and 2B or..."
	MoveFrom: "For each B or A/B..."
	Del: "Note 5. All via s..."
	Del: "Note 6"
	Del: " Usage of the “A”..."
	Del: "7"
	Del: "8"
	Del: "9"
	Del: "B "
	Del: "B "
	Del: "panel"
	Del: "move"
	Del: " corner of the panel"
	MoveTo: "Inspection"
	MoveTo: "Requirement and M..."
	MoveTo: "Sample"
	MoveTo: "Test Frequency"
	MoveTo: "Printed"
	MoveTo: "Board"
	MoveTo: "Test "
	MoveTo: "Coupon By Board"
	MoveTo: "Class 11"
	MoveTo: "Class 21"
	MoveTo: "Class 31"
	MoveTo: "Remarks"
	Ins: "ing"
	Ins: "10.1"
	Ins: "10.1"
	Ins: "10.1"
	Ins: ")"
	Ins: "9"
	Ins: "5"
	Ins: "6"
	Ins: "7"
	Ins: "is "
	Ins: "5"
	Ins: "6"
	Ins: "7"
	Ins: " Note 8. Samples ..."
	Ins: "3 Periodic"
	Ins: "1"
	Ins: "4,5"
	Ins: "4"
	Ins: "Dielectric Withst..."
	Ins: "3.10.18.1"
	Ins: "E6 or E7"
	Ins: "E6 or E7"
	Ins: "Not required"
	Ins: "Two coupons per QTR"
	Ins: "Two coupons per m..."
	Ins: "Moisture and Insu..."
	Ins: "3.10.18.4"
	Ins: "E5 or E6"
	Ins: "E5 or E6"
	Ins: "Not required"
	Ins: "Two coupons per QTR"
	Ins: "Two coupons per m..."
	Ins: " (when specified)"
	Ins: "3.10.10"
	Ins: "N/A"
	Ins: "AB/R2 or A2"
	Ins: "B2"
	Ins: "3"
	Ins: "AB/R3 or A3"
	Ins: "B3"
	Ins: "4"
	Ins: "Note 1. Instances..."
	Ins: "can be fitted to ..."
	Ins: "Note 3. Denotes f..."
	Ins: " Note 6. Current ..."
	Del: "4"
	Del: "1"
	Del: "3.10.1 1"
	Del: "A"
	Del: "B"
	Del: "4"
	Del: "A"
	Del: "B"
	Del: "5"
	Del: "Dielectric Withst..."
	Del: "3.8.1"
	Del: "E"
	Del: "E"
	Del: "Not required"
	Del: "Two coupons per QTR"
	Del: "Two coupons per m..."
	Del: "Moisture and Insu..."
	Del: "3.8.4"
	Del: "E"
	Del: "E"
	Del: "Not required"
	Del: "Two coupons per QTR"
	Del: "Two coupons per m..."
	Del: "Note 1"
	Del: "5"
	Del: "a. "
	Del: "b"
	Del: "c"
	Del: "d"
	Del: "e"
	Del: "D"
	Ins: "5.0"
	Ins: "a"
	Ins: "b"
	Ins: "c"
	Ins: "d"
	Ins: "E"
	Del: "E"
	Del: "Requirement"
	Del: "“"
	Del: "”"
	Del: "External PTHs"
	Del: "1 1"
	Del: "150 µm [5,906 µ"
	Del: "1 1"
	Del: "Internal PTHs"
	Del: " "
	Del: " "
	Del: "6"
	Del: "3.4.2 and Table 3..."
	Del: "2"
	Del: "flpeexri b2le5  p..."
	Del: "h"
	Del: "."
	Del: "5"
	Del: " "
	Del: "4"
	Del: " "
	Del: " (Microvia"
	Del: "6"
	Del: "6"
	Del: "1 1"
	Ins: "F"
	Ins: "Requirement "
	Ins: "‘‘"
	Ins: "’’"
	Ins: "Etched Annular Ri..."
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: "8"
	Ins: "Etched Annular Ri..."
	Ins: "Not greater than ..."
	Ins: "Not greater than ..."
	Ins: "There shall be no..."
	Ins: "3.4.2 and Table 3-8"
	Ins: "Etched Annular Ri..."
	Ins: ")"
	Ins: "0.15 mm [0.00591 "
	Ins: " "
	Ins: "8"
	Ins: "Etched Annular Ri..."
	Ins: "7"
	Ins: " "
	Ins: "3.6.2.9 and "
	Ins: "Table 3-8"
	Ins: "Etched Annular Ri..."
	Ins: "180° hole breakou..."
	Ins: "There shall be no..."
	Ins: "3.6.2.9.2.2 and T..."
	Ins: "Back-Drilled Hole..."
	Ins: "There shall be no..."
	Ins: "3.3.10"
	Ins: "Back-Drilled Hole..."
	Ins: "Back-drilling of ..."
	Ins: "• Back-drill shal..."
	Ins: "• Back-drill misr..."
	Ins: "• Isolated or con..."
	Ins: "requirements of 3..."
	Ins: "• If the back-dri..."
	Ins: "3.6.2.19"
	Ins: "1"
	Ins: "flexible printed ..."
	Ins: " "
	Ins: "[3.1 lb] per 25 m..."
	Ins: "4"
	MoveFrom: "Characteristic In..."
	MoveFrom: "Requirement"
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "Requirement"
	MoveFrom: "Paragraph"
	Del: "2"
	Del: "16"
	Del: "34"
	Del: "16"
	Del: "34"
	Del: "35"
	Del: "36"
	Del: "37"
	Del: "38"
	Del: "39"
	Del: "2"
	Del: "16"
	Del: "Characteristic In..."
	Del: "3.2"
	Del: "i"
	Del: " "
	Del: " "
	Del: "8.3"
	Del: "10"
	Del: "have "
	Del: "with a req."
	Del: " "
	Del: " "
	Del: "Requirement"
	MoveTo: "Characteristic In..."
	MoveTo: "Requirement"
	MoveTo: "Class 1"
	MoveTo: "Requirement "
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "Paragraph"
	Ins: "3"
	Ins: "Etched Annular Ri..."
	Ins: "7"
	Ins: "7"
	Ins: " "
	Ins: "8"
	Ins: "1"
	Ins: "18"
	Ins: "39"
	Ins: "18"
	Ins: "39"
	Ins: "40"
	Ins: "41"
	Ins: "42"
	Ins: "43"
	Ins: "44"
	Ins: "1"
	Ins: "18"
	Ins: "Cavities, Printed..."
	Ins: "For Type 1 caviti..."
	Ins: "• The cavity floo..."
	Ins: "• Exposure of dis..."
	Ins: "• A non-laminated..."
	Ins: "For Type 2 caviti..."
	Ins: "• For cavity cond..."
	Ins: "• For lands on th..."
	Ins: "• A non-laminated..."
	Ins: "For Type 2 (with ..."
	Ins: "• Pristine areas ..."
	Ins: "by the central 60..."
	Ins: "requirements of 3..."
	Ins: "When visually exa..."
	Ins: "3.3.11"
	Ins: "a"
	Ins: "10.18.3"
	Ins: "Requirement "
	Del: "Characteristic In..."
	Del: "Requirement"
	Del: "Class 1"
	Del: "Class 2"
	Del: "Class 3"
	Del: "Requirement"
	Del: "Paragraph"
	Del: "Conductive Surfaces"
	Del: "3.5.4"
	Del: "40"
	Del: "42"
	Del: "4"
	Del: "3-6 within the “X..."
	Del: "on Figure 1 -3"
	Del: "42"
	Del: "44"
	Del: "2"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: "–"
	Del: " "
	Del: " "
	Ins: "Characteristic In..."
	Ins: "Requirement"
	Ins: "Class 1"
	Ins: "Requirement "
	Ins: "Class 2"
	Ins: "Class 3"
	Ins: "Paragraph"
	Ins: "9"
	Ins: "are present with ..."
	Ins: "able"
	Ins: " "
	Ins: "al"
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: "45"
	Ins: "46"
	Ins: "14"
	Ins: "Table 3-17"
	Ins: "47"
	Ins: "48"
	Ins: "1.3"
	Ins: "Copper Penetration"
	Ins: "Copper penetratio..."
	Ins: "3.6.2.6"
	Ins: "blisters "
	Ins: " allowed"
	Del: "Characteristic In..."
	Del: "Requirement"
	Del: "Class 1"
	Del: "Class 2"
	Del: "Class 3"
	Del: "Requirement"
	Del: "Paragraph"
	Del: "7"
	Del: "6"
	Del: "Solder connection..."
	Del: "Solder connection..."
	Del: "C"
	Del: "3.5.4.5"
	Del: "Thickness"
	Del: "on"
	Del: "when dielectric s..."
	Del: "defined on the ma..."
	Del: "cation"
	Del: "8"
	Del: "22"
	Del: " "
	Del: " "
	Del: "14"
	Ins: "Characteristic In..."
	Ins: "Requirement"
	Ins: "Class 1"
	Ins: "Requirement "
	Ins: "Class 2"
	Ins: "Class 3"
	Ins: "Paragraph"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "-"
	Ins: "6"
	Ins: "shall "
	Ins: "5"
	Ins: "Cumulative area o..."
	Ins: "Non solder mask c..."
	Ins: "not intended for ..."
	Ins: "3.5.4.5"
	Ins: "connection "
	Ins: "Spacing"
	Ins: "in"
	Ins: "• The minimum die..."
	Ins: "• The minimum die..."
	Ins: "• When the nomina..."
	Ins: "ed"
	Ins: "7 3.6.2.17.1"
	Ins: "ing"
	Ins: "25"
	Ins: "10.1"
	Del: "Characteristic In..."
	Del: "Requirement"
	Del: "Class 1"
	Del: "Class 2"
	Del: "Class 3"
	Del: "Requirement"
	Del: "Paragraph"
	Del: "1"
	Del: "18"
	Del: " The combination ..."
	Del: " "
	Del: "3"
	Del: "0"
	Del: "µm"
	Del: "3,940"
	Del: "µ"
	Del: " "
	Del: "0"
	Del: " "
	Del: "0"
	Del: "µm"
	Del: "3,937"
	Del: "µ"
	Ins: "Characteristic In..."
	Ins: "Requirement"
	Ins: "Class 1"
	Ins: "Requirement "
	Ins: "Class 2"
	Ins: "Class 3"
	Ins: "Paragraph"
	Ins: "able"
	Ins: "they do "
	Ins: "do "
	Ins: "15"
	Ins: " "
	Ins: "10.1"
	Ins: "2"
	Ins: "23"
	Ins: "3.6.2.6"
	Ins: "Evidence of Etchb..."
	Ins: "When only evidenc..."
	Ins: ".1"
	Ins: "2"
	Ins: "."
	Ins: "mm"
	Ins: "0.0394"
	Ins: "39"
	Ins: "."
	Ins: "mm"
	Ins: "0.0394"
	Del: "Requirement"
	Del: "3.10.8"
	Del: " "
	Del: "10"
	Del: "19"
	Del: "19"
	Del: "150 µm [5,906"
	Del: "µ"
	Del: "s"
	Del: " "
	Del: "2"
	Del: "16"
	Del: "0.076 mm [0.003"
	Del: "51"
	Del: "52"
	Del: "9"
	Del: "s"
	Del: " 100 µm [3,937"
	Del: "µ"
	Del: "7"
	Ins: "Requirement "
	Ins: "3.10.8"
	Ins: "should be "
	Ins: " "
	Ins: "[10.07µg/in2] "
	Ins: "9"
	Ins: "22"
	Ins: "22"
	Ins: "0.15 mm [0.00591"
	Ins: ", when specified ..."
	Ins: "1"
	Ins: "18"
	Ins: "76 µm [2,992"
	Ins: "µ"
	Ins: "56"
	Ins: "57"
	Ins: "8"
	Ins: "10.1"
	Ins: " (Horizontal Micr..."
	Ins: " 0.1 mm [0.00394"
	Ins: "6"
	Ins: "Internal "
	Ins: "22"
	Ins: "4"
	Ins: "22"
	Ins: "22"
	Ins: "22"
	Ins: "4"
	Del: "Characteristic In..."
	Del: "Requirement"
	Del: "Class 1"
	Del: "Class 2"
	Del: "Class 3"
	Del: "Requirement"
	Del: "Paragraph"
	Del: "Metal Core (Horiz..."
	Del: "Horizontal micros..."
	Del: "3.10.9"
	Del: "/"
	Del: "Foil "
	Del: "19"
	Del: "5"
	Del: "19"
	Del: "19"
	Del: "19"
	Del: "5"
	Del: "Surface"
	Del: "20"
	Del: "19"
	Del: "19"
	Del: "6"
	Del: "23"
	Del: "25"
	Del: " "
	Del: "1"
	Del: " "
	Del: "to"
	Del: " "
	Del: "Bg Ae pwpheennd i..."
	Del: "8"
	Del: " "
	Del: "2"
	Del: "6"
	Del: "3.6.2.12"
	Ins: "Characteristic In..."
	Ins: "Requirement"
	Ins: "Class 1"
	Ins: "Requirement "
	Ins: "Class 2"
	Ins: "Class 3"
	Ins: "Paragraph"
	Ins: "External"
	Ins: "23"
	Ins: "22"
	Ins: "22"
	Ins: "5"
	Ins: "26"
	Ins: "10.1"
	Ins: "28"
	Ins: "with"
	Ins: " Agpep wehnednix ..."
	Ins: "7"
	Ins: "14"
	Ins: "17"
	Ins: "3.6.2.11"
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: "12"
	Ins: "12"
	Ins: "0"
	Ins: "12"
	Ins: "."
	Ins: "3.12"
	MoveFrom: "Characteristic In..."
	MoveFrom: "Requirement"
	MoveFrom: "Class 1"
	MoveFrom: "Class 2"
	MoveFrom: "Class 3"
	MoveFrom: "Requirement"
	MoveFrom: "Paragraph"
	Del: "15"
	Del: "15"
	Del: " "
	Del: " "
	Del: " 1"
	Del: "15"
	Del: "3.12"
	Del: "-"
	Del: "plating"
	Del: "15"
	Del: "u"
	Del: "15"
	Del: "21 "
	Del: "21 "
	Del: "15"
	Del: "3"
	Del: "6"
	Del: "Requirement"
	MoveTo: "Characteristic In..."
	MoveTo: "Requirement"
	MoveTo: "Class 1"
	MoveTo: "Requirement "
	MoveTo: "Class 2"
	MoveTo: "Class 3"
	MoveTo: "Paragraph"
	Ins: "interconnect"
	Ins: "12"
	Ins: "µ"
	Ins: "12"
	Ins: "24"
	Ins: "24"
	Ins: "12"
	Ins: "as shown in Figur..."
	Ins: "14"
	Ins: "17"
	Ins: "5"
	Ins: "10"
	Ins: "1"
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: " "
	Ins: "Requirement "
	Del: "Characteristic In..."
	Del: "Requirement"
	Del: "Class 1"
	Del: "Class 2"
	Del: "Class 3"
	Del: "Requirement"
	Del: "Paragraph"
	Del: "6"
	Del: " "
	Del: "13"
	Del: "Solderable Annula..."
	Del: "Capture lands sha..."
	Del: "3.4.2.1.1"
	Del: "2"
	Del: "Requirement"
	Del: "Target Land (Micr..."
	Del: "180° hole breakou..."
	Del: "with 3.6.2.10.2"
	Del: "180° hole breakou..."
	Del: "with 3.6.2.10.2"
	Del: "There shall be no..."
	Del: "3.4.2 and Table 3..."
	Del: "44"
	Del: "1 7 "
	Del: "44"
	Del: "19"
	Del: "20"
	Del: "3"
	Del: "46"
	Del: "47"
	Del: "8"
	Del: "4"
	Del: "-"
	Del: "-"
	Del: " "
	Del: " "
	Del: " "
	Del: " "
	Del: "0"
	Del: "Wicking"
	Del: "Wicking does not ..."
	Del: "Wicking does not ..."
	Del: "100 µm [3,937 µin]"
	Del: "Wicking does not ..."
	Del: "3.6.2.9"
	Ins: "Requirement "
	Ins: " "
	Ins: " "
	Ins: "49"
	Ins: "21 "
	Ins: "49"
	Ins: "22"
	Ins: "23"
	Ins: "2"
	Ins: "51"
	Ins: "52"
	Ins: "7"
	Ins: "3"
	Ins: "−"
	Ins: "−"
	Ins: " "
	Ins: "mm "
	Ins: "10.1"
	Ins: "2"
	Ins: "2"
	Ins: "14"
	Ins: "17"
	Ins: "35"
	Ins: " "
	Ins: "36"
	Ins: "37"
	Ins: "38"
	Ins: "1"
	Ins: "1"
	Ins: "14"
	Ins: "17"
	Del: "Characteristic In..."
	Del: "Requirement"
	Del: "Class 1"
	Del: "Class 2"
	Del: "Class 3"
	Del: "Requirement"
	Del: "Paragraph"
	Del: "0"
	Del: "3"
	Del: "6"
	Del: "30"
	Del: "-"
	Del: "31"
	Del: "32"
	Del: "33"
	Del: "2"
	Del: "2"
	Del: "3"
	Del: "6"
	Del: " "
	Del: "®"
	Del: "Standard Improvem..."
	Del: "The purpose of th..."
	Del: "Individuals or co..."
	MoveFrom: "All comments will..."
	Del: "If you can provid..."
	Del: "IPC "
	Del: "-1249 Fax: 847 61..."
	Del: "1. I recommend ch..."
	Del: "Requirement, para..."
	Del: "The referenced pa..."
	Del: "Unclear Too Rigid..."
	Del: "2. Recommendation..."
	Del: "3. Other suggesti..."
	Del: "Submitted by:"
	Del: "Name Telephone"
	Del: "Company E-mail"
	Del: "Address"
	Del: "City/State/Zip Date"
	Del: "collected and dis..."
	Del: "(s)"
	Del: "This Page Intenti..."
	Ins: " "
	Ins: " "
	Ins: " USA"
	Ins: "+1 847-61 5-71 00..."
	Ins: "309"
	Ins: "1"
	Del: "Association Conne..."
	Del: "®"
	Del: "Experience"
	Del: "the	BENEFITS"
	Del: "OF JOINING THE EL..."
	Del: "Expand your compa..."
	Del: "• Stay Current "
	Del: "• Get Connected"
	Del: "• Shape the Industry"
	Del: "• Train Your Staff"
	Del: "• Contain Costs"
	Del: "• Join the leader..."
	Del: "• Market Your Bus..."
	Del: "Learn more about ..."
	Del: "# "
	Del: "020"
	Del: "5"



