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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.

Standards Should: Standards Should Not:
« Show relationship to Design for Manufacturability « Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
e Minimize time to market  Keep people out
« Contain simple (simplified) language * Increase cycle time
« Just include spec information * Tell you how to make something
* Focus on end product performance * Contain anything that cannot
¢ Include a feedback system on use and be defended with data

problems for future improvement

IPC Standards and Publications are designed to serve the public interest through elimina;ing mis-
understandings between manufacturers and purchasers, facilitating interchangeab:'ty ad..mprove-
ment of products, and assisting the purchaser in selecting and obtaining with minimem 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 manufactiring 2 selling products
not conforming to such Standards and Publication, nor shall the existonce ~f such Standards and
Publications preclude their voluntary use by those other than IPC ~amu2rs, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted kv 11'C without regard to whether their adop-
tion may involve patents on articles, materials, or processe: sy such action, IPC does not assume
any liability to any patent owner, nor do they assume any nbiigation whatever to parties adopting
the Recommended Standard or Publication. Usars ¢ve al=2 wholly responsible for protecting them-
selves against all claims of liabilities for patent n fringament.

It is the position of IPC’s Technical Activities executive Committee that the use and implementation
of IPC publications is voluntary and i> part of a relationship entered into by customer and supplier.
When an IPC publication is updateyand a new revision is published, it is the opinion of the TAEC
that the use of the new revisie~.as nort of an existing relationship is not automatic unless required
by the contract. The TAZC r>commends the use of the latest revision. Adopted October 6, 1998

Your purchase of this'@ac iment contributes to the ongoing development of new and updated indus-
try standards and pulications. Standards allow manufacturers, customers, and suppliers to under-
stand one ana{ner 2atier. Standards allow manufacturers greater efficiencies when they can set

up their pracescas to meet industry standards, allowing them to offer their customers lower costs.

IPC spenu:- hr.ndreds of thousands of dollars annually to support IPC’s volunteers in the standards
ant-aublications development process. There are many rounds of drafts sent out for review and

ti 2 coixmittees spend hundreds of hours in review and development. IPC’s staff attends and par-
‘icipates in committee activities, typesets and circulates document drafts, and follows all necessary
prucedures 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.

©Copyright 2007. IPC, Bannockburn, lllinois. All rights reserved under both international and Pan-American copyright conventions. Any copying,
scanning or other reproduction of these materials without the prior written consent of the copyright holder is strictly prohibited and constitutes
infringement under the Copyright Law of the United States.


https://www.stdhive.com/standards/ipc-77117721b2007-pdf/

November 2007

IPC-7711B/7721B

Acknowledgment

Any document involving a complex technology draws material from a vast number of sources. While the principal members
of the IPC Repairability Subcommittee (7-34) of the Product Assurance Committee (7-30) are shown below, it is not pos-
sible to include all of those who assisted in the evolution of this standard. To each of them, the members of the IPC extend

their gratitude.

Product Assurance
Committee

Chair
Mel Parrish
STI Electronics

Repairability
Subcommittee

Co-Chairs
Daniel L. Foster
STI Electronics

Peggi Blakley
NSWC Crane

Technical Liaisons of the
IPC Board of Directors

Peter Bigelow
IMI Inc.

Sammy Yi
Flextronics In. ¥nacor.d

A Special Note of Appreciation

The following core group has
volunteered much of their time and
have made significant contributions
to this document.

Blakley, Peggi, NSWC Crane

Bogert, Gerald Leslie, Bechtel Plant
Machinery, Inc.

Butman, William, AssemTech Skills
Training Corp.

Chism, Nancy, Flextronics

Ferry, Jeff, Circuit Technology Center
Inc.

Foster, Daniel, STI Electronics

Gonzalez, Constantino, ACME Train ng
& Consulting

Hurst, Greg, BAE Systems
Lambert, Leo, EPTAC Cor, ora.. ="
McNutt, Randy, Northrop Sruiaman

Moffiv. Jame 3, Moffitt Consulting
Jerviess

Marrs, Barry, Advanced Rework
“echnology-A.R.T

Rogers, Doug, Harris Corporation,
GCSD

Talbot, Blen, L-3 Communications

Ventress, Sharon, U.S. Army Aviation
& Missile Command

Repairability Subcommittee

Adams, David, Rockwell Collins
Alvarez, Ximena, Flextronics

Amundsen, Becky, Northrop Grumman
Corporation

Aoki, Masamitsu, Nokia Japan
Ashaolu, Peter, Cisco Systems Inc.

Auyeung, Gail, Celestica Internation’d
Inc.

Blakley, Peggi, NSWC Crane
Boerdner, Richard, EJE Re: arct

Bogert, Gerald Leslie, Bechter -1ant
Machinery, Inc.

Butler, Mac, Northro, Grumman -
ESSS

Butman, Wil.'am, AssemTech Skills
Trelning <cep.

Chirn, Nancy, Hlextronics

Civime.~-Ray, BEST Inc.

Clitheroe, Terry, Solder Technologies

Dey, Jennifer, Sanmina-SCI

~erry, Jeff, Circuit Technology Center
Inc.

Foster, Daniel, STi Electronics

Freemar Vi ck, (Fortunata), Flextronics
Teanwology Inc.

Frib.“ns, Stephen, Fribbins Training
Jervices

.“ritz, Dennis, MacDermid, Inc.

Ganster, Andrew, NSWC Crane

Gillespie, Alan, Boeing Aircraft &
Missiles

Gonzalez, Constantino, ACME Training
& Consulting

Green, Michael, Lockheed Martin
Space Systems Company

Herrberg, Steven, Raytheon Systems
Company

Honyotski, Frank, STI Electronics

Hurst, Greg, BAE Systems

Icore, Bernard, Northrop Grumman -
ESSS

James, Bryan, Rockwell Collins

Kong, Jukky, PCS Technology
(Suzhou) Co. Ltd

Kumar, Vijay, Lockheed Martin Missile
& Fire Control

Lambert, Leo, EPTAC Corporation
Langley, Brian, OK International

Liu, Zhe, ZTE Corporation

Maciolek, Lisa, Raytheon Company
Mari Paakkonen , Nokia Networks Qyj

Mastorides, John, Honeywell Aerospace
Electronic Systems

May, William, NSWC Crane
McCain, Jack, Siemens VDO

McCormick, Becky, Benchmark
Electronics Inc.

McNutt, Randy, Northrop Grumman
Mier, Norman, BEST Inc.

Moffitt, James, Moffitt Consulting
Services

Moore, Ken, Omni Training Corp.
Morris, Barry, Advanced Rework
Technology-A.R.T

Morris, Susan, Advanced Rework
Technology-A.R.T



https://www.stdhive.com/standards/ipc-77117721b2007-pdf/

IPC-7711B/7721B

November 2007

Moss, Norma, L-3 Communications

Muller, Mary, Crane Aerospace &
Electronics

Norris, Wallace, NSWC Crane

Northam, Riley, ACI/EMPF

Nuppola, Seppo, Nokia Networks Qyj

Oliver, Bruce, Raytheon Company

Owens, Gregg, Cherry Aerospace

Parrish, Mel, STI Electronics

Perrington, Ron, Plexus Corp.

Pitsch, Timothy, Plexus Corp.

Price, Andrew, Circuit Technology
Center Inc.

Ringgvist, Sheila, Scanditron Sverige
AB

Rogers, Doug, Harris Corporation,
GCSD

Rowe, Teresa, AAI Corporation

Scionti, Martin, Raytheon Missile
Systems

Shibata, Akikazu, JPCA-Japan
Electronics Packaging and

Spath, Sue, Flextronics Technology Inc.

Steele, David, Da-Tech Corp.

Talbot, Blen, L-3 Communications

Tucker, Linda, Blackfox Training
Institute

Valianu, Zenaida, Celestica
International Inc.

Ventress, Sharon, U.S. Army Aviation
& Missile Command

Vigneau, Peter, Circuit Technology
Center Inc.

Wade, Debbie, Advanced Rework
Technology-A.R.T

Wang, Ge, Northrop Grumman Space
Technology

Wettermann, Robert, BEST Inc.

Winslow, Russell, Winslow Automation
aka Six Sigma

Woody, Linda, Lockheed Martin
Missile & Fire Control

Wu, Fonda, Raytheon Company.

Youngblood, Don, Honeywel Inc.

Zamborsky, Edward, OK Internctionc!
Inc.



https://www.stdhive.com/standards/ipc-77117721b2007-pdf/

November 2007 IPC-7711B/7721B

Table of Contents
PART 1 General Information and Common Procedures

T GeNeral ......oocooiiiiiiiiiieee e 1 1.8.7  Preheating (Auxiliary) Heating ........ccccceeueenennne 5
1.1 SCOPE e 1 1.8.8 Hanc.l _Held I?rillil_lg and Grinding TOOI w......... >
1.8.9  Precision Drill/Mill System .........ccceceveevencne >
1.2 PUIPOSE ..o 1 1.8.10 Eyelets and Eyelet Press System ..............l ... 5
1.2.1  Definition of Requirements ..........ccccecerverreruenene 1 1.8.11 Gold Plating SYSteM .......ccccevvereerrererreereniiis o 5
1.3 BacKGround .............cccccccooeemeeeeeeeeeeesereeeeenennnns 1 1.8.12° Tools and SUPPHES .......ocooooovvvvrrgee Nervvvvvvvve 5
1.8.13 Materials .....cccoeouerieviinieeiieiei e e e 6
14 Terms and DEfiNIioNS ..o L 18131 SOMer woeees e e 6
LAl Class OFPIOQUCL v L 18132 FIUK oo e 6
1.4.2  Board TYPES ...eoovveeviinieiieeieeniieeeeiee e 2 18.13.3  Replacement Condt-tors and Lands .......... 6
1.4.3  SKill Level ..o 2 1.8.134  Epoxy and COIOTT AGENtS oo 6
1.5 Applicability, Controls and Acceptability ............. 2 1.8.13.5  AdNESIVES ¢ vivi e e 6
1.5.1  Level of Conformance ...........c.cccoovvrininieiiinnnnns 2 1.8.13.6  Geneall ol oo 6
1.5.1.1 Levels of Conformance ........c.ccccoceeveneennne. 2 1.8.14 Process Goo's «nd Guidelines .......oovvvevvveeeeenven.. 6
1.5.2  ComplianCe .......cccceoemerienienieniinieieneeieneeieens 3 1.8.14.1 “ Nindestructive Component Removal ............. 6
1.6 TrAINING ..o, 3 1.8.14 Jeb SQurface Mount COmMpONENts ...ooovvvvvvvvvvvee 6
1.8.14...2 = Through-Hole Components ........c..cc.cco.c..... 7

1.7 Basic Considerations ...............cccccooeiiieiiiiieeenncnnn, 4 12140 3 Component Removal Using Solder
1.8 Workstations, Tools, Materials and Fountain Method ........c.ccoceviniiiiniininene. 7
PrOCESSES  ...ooviiiiieicieieee e 4 15.142  Component Installation ............cccccocooevuerunene. 7
1.8.1  ESD/EOS Controls ......ccceeeeuieeeiiieeeiieeeiieeeiieeniee 4 1.8.14.2.1 Land Preparation ............c.cccoeoeveeueveenennnn. 7
1.8.2  ViSion SYSteMS ......coeeveuireeniereeieneereneeencd 00 .4 1.8.142.2  Surface Mount Components ................... 7
1.8.3  Lighting ..ccccoooeeviniiiiniiciciiciececee, e 4 1.8.142.3  Through-Hole Components ....................... 7
1.8.4  Fume EXtraction .......c..ccoceevvevveesiinnnss fenn e 4 1.8.15 Cleaning Station/System ............cccocoovvreverevnnnnn. 7
1.8.5  TOOIS oo s e 4 1.8.16 Component Removal and Installation ................. 7
1.8.6  Primary Heating Methods .......: e 4 1.8.17 Conformal Coating Area .........cocoeeevervrereeenennns 7
1.8.6.1  Conductive (by contact; Peating 1.8.18 Selecting @ ProCess .........coccccoeeeveeeverereverennnnns 7
Methods ...c.eeeveeeecd et 4 1.8.19 Time Temperature Profile (TTP) oo ]

1.8.6.2 Convective (hot ga?) ard IR (radiant)

Heating Methot ™ ... ioeeiiiiiiieeeeeeee, 5 1.9 Lead Free .......occooiiiiiiieeceeeeeeee e 8



https://www.stdhive.com/standards/ipc-77117721b2007-pdf/

IPC-7711B/7721B

November 2007

Handling/Cleaning

Skill Level of
Procedure Description Board Type Level Conformance
2.1 Handling Electronic Assemblies N/A N/A N/A
2.2 Cleaning N/A N/A N/A
Coating Removal
Skill | ' evel of
Procedure Description lllustration Board Type Level “onformance
2.3.1 Coating Removal, Identification of R,F,W,C Advance High
Conformal Coating
2.3.2 Coating Removal, Solvent Method R,F,W,C -|_ \dvanced High
233 Coating Removal, Peeling Method |_Rf W, C Advanced High
2.3.4 Coating Removal, Thermal Method R,F,W,C Advanced High
2.35 Coating Removal, Grinding/ScraRg R, F,W,C Advanced High
Method
2.3.6 Coating Remov:il, I\ =ro Blasting R,F,W,C Advanced High
Method

vi


https://www.stdhive.com/standards/ipc-77117721b2007-pdf/

November 2007

IPC-7711B/7721B

General Information and Common Procedures

1 General

1.1 Scope This document covers procedures for repair-
ing and reworking printed board assemblies. It is an aggre-
gate of information collected, integrated and assembled by
the Repairability Subcommittee (7-34) of the Product
Assurance Committee of the IPC. This revision includes
expanded coverage for lead free processes, and additional
inspection guidelines for operations such as repair that may
not have other published criteria.

This document does not limit the maximum number of
rework, modification or repair actions to a Printed Circuit
Assembly.

1.2 Purpose This document prescribes the procedural
requirements, tools, materials and methods to be used in
the modification, rework, repair, overhaul or restoration of
electronic products. Although this document is based in
large part on the Product Class definitions used in IPC
documents such as J-STD-001 or IPC-A-610, this docu-
ment should be considered applicable to any type of elec-
tronic equipment. When invoked by contract as the control-
ling document for the modification, rework, repair,
overhaul or restoration of products, the requirements flow-
down apply.

IPC has identified the most common equipment an ! .0id-
cess in order to make a specific repair or rework. 1.is D0os-
sible that alternate equipment and processes cg1 ke used to
make the same repair. If alternate equipment 1s mecd, it is
up to the user to determine that the resu.‘ant assembly is
good and undamaged.

1.2.1 Definition of Require“ents  T'his document is
intended to be used as a gulide «nd there are no specific
requirements or criteria u.'ess separately and specifically
called out in a user’s contrac m1al or other documentation.
When statements <1ch s “must,” “should” or “need to
be” are used, the 7 arc stressing an important point. If these
strong recommendc:ions are not followed the end result
may not.be ratisfactory and additional damage could be
causea.

«.s Background Today’s electronic assemblies are more
compiex and smaller than ever before. Despite this, they
can be successfully modified, reworked or repaired if the
proper techniques are followed. This manual is designed to
help users repair, rework and modify electronic assemblies
with minimum impact on end use function or reliability.
The procedures in this document have been obtained from
assemblers, printed board manufacturers and users who

recognize the need for documenting commonly used
rework, repair and modification techniques. These tech-
niques have, in general, been proven to be acceptable for
the class of product indicated through testing and extended
field functionality. Procedures contained herein were 'ub
mitted for inclusion by commercial and military org ni.c
tions too numerous to list individually. The Repaizavility
Subcommittee has, where appropriate, revis>d procedures
to reflect improvements.

1.4 Terms and Definitions Definitions n arked with an *
are from [PC-T-50 and apply to tho usc ={ this document.

PCA — Printed Circuit Assemb’y

*Rework — the act of reproccesiag noncomplying articles,
through the use of orizinar or ec aivalent processing, in a
manner that assurec-ful..compliance of the article with
applicable drawing : or  pecifications.

*Modificctior — the revision of the functional capability of
a product 11, < ;de to satisfy new acceptance criteria. Modi-
ficatior' s are usually required to incorporate design changes
whith conbe controlled by drawings, change orders, etc.
Modifications should only be performed when specifically
authorized and described in detail on controlled documen-
tat,on.

*Repair — the act of restoring the functional capability of a
defective article in a manner that does not assure compli-
ance of the article with applicable drawings or specifica-
tions.

1.4.1 Class of Product The user of the product is
responsible for identifying the Class of Product. The pro-
cedure selected for action to be taken (modification,
rework, repair, overhaul etc.) must be consistent with the
Class identified by the user. The three Classes of Product
are:

Class 1 — General Electronic Products
Includes products for applications where the major require-
ment is the function of the completed assembly.

Class 2 — Dedicated Service Electronic Products

Includes products where continued performance and
extended life is required, and for which uninterrupted ser-
vice is desired but not critical. Typically, the end use envi-
ronment would not cause failures.

Class 3 — High Performance Electronic Products
Includes products where continued performance or
performance-on-demand is critical. Equipment downtime
cannot be tolerated, end-use environment may be uncom-
monly harsh, and the equipment must function where
required, such as life support and other critical systems.
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