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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERIC PERFORMANCE SPECIFICATION
FOR PRINTED BOARDS

FOREWORD

A PAS is_a technical specification not fulfilling the requirements for a standard, but made available to the

public and established in an organization operating under given procedures.

IEC-PAS| 62214 was submitted by the IPC (The Institute for Interconnecting and Pa rcuits) and

has been processed by IEC technical committee 52: Printed circuits. It will be fyN EC TC 91:

Electronics assembly technology.

The text of this PAS is based on the This PAS wds ap
following document: publication by the\P-mem
committee gon
the f i :
N
Draft PAS / RM%H{otingx
52/872/PAS

Following publication of this PAS, the teckhnica c gtigate the

possibilily of transforming the PAS into an In

An IEC-PAS licence of copyright and assignme i i PC and is

recorded at the Central Office.

1) The IEC (International Flectrotechnjcal Gomiwission) is a worldwide organization for standardization comprising all
nationfal electrote ical sommitteg i Ymmittees). The object of the IEC is to promote interpational co-
operation on all ¢ 7 i 3 { in the electrical and electronic fields. To this end and in addition
to other activities, the I i S 9 al Standards. Their preparation is entrusted to technical gommittees;
any IH bject dealt with may participate in this preparatory work. International,
goverpmental and MAoR al orgam ations liaising with the IEC also participate in this preparatign. The IEC
collabprates close Organlzatlon for Standardization (ISO) in accordance with| conditions
determined b

2) The fq of the IEC on technical matters express, as nearly as possible, an international
consen nt subjects since each technical committee has representation from all interested
Natior

3) The dpcumenis pfodused hdve the form of recommendations for international use and are published in the form of
standards, techbi ecifications, technical reports or guides and they are accepted by the National Copnmittees in
that sense(

4) In ordente promote international unification, IEC National Committees undertake to apply IEC Internationa] Standards
transparemntty totheTmaximunmexterntpossibte T their matiomat—and-Tegiomatstarmdards—Any divergence between the

IEC Standard and the corresponding national or regional standard shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.

Page i
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HIERARCHY OF IPC QUALIFICATION AND
PERFORMANCE SPECIFICATIONS
(6010 SERIES)

IPC-6010

IPC-6011
GENERIC

(X
AR &8

IPC-6012 IPC-6013 IPC-6014 IPC-6015 IPC-HF-318
RIGID FLEX CI\/I\%IA\} MCM-L HIGH FREQUENCY
Foreword &
IPC’s documentation spats pro inct documents that focus on specific aspects of electfonic packaging

issues. In th are us€d to provide the total information related to a particular ¢lectronic packaging

topic. A doc avfour digit number that ends in zero (0) (i.e., IPC-6010).

This standa ¢ formation on the generic specifications for printed boards. Thig information must

also be sup : mance specification that contains the requirements for the chosen ftechnology. When used
together, thé CUME d lead both manufacturer and customer to consistent terms of acceptability.

This document, eombined with one of the performance specifications, form the documentation package which supersedes

the following:

IPC-6012-stpersedesHPE-RB-276

IPC-6013 supersedes IPC-RF-245 and IPC-FC-250
As technology changes, a performance specification will be updated, or new focus specifications will be added to the
document set. The IPC invites input on the effectiveness of the documentation and encourages user response through
completion of “Suggestions for Improvement” forms at the end of each document.
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Any Standard involving a complex
technology draws material from a
vast number of sources. While the
principal members of the

Acknowledgment

Performance Specifications Task
Group of the IPC Rigid Printed

Board Committee are shown below, it
is not possible 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.

Rigid Printed Board
Committee

Chairman
Bob Neves

Performance Specifications
Task Group

Chairman
Phil Hinton

Technical Liaison of the
IPC Board of Directors

Ron Underwood

Microtek Lab.

Hinton & Associates

Circuit Cen

Performance Specifications Task Group

Aagesen, Robym, Zycon Corporation

Anderson, Williggm, Electronic
Industries Holding

Andrade, Arnold, Sandia Laboratories
Livermore

Araktingi, Ivan, AlliedSignal
Laminate Sysfems

Baggett, Nanci,
Inc.

Texas Instruments

ie, Automata Inc.
hipley Co.

Bainbridge, Les
Bayes, Martin, {

Bergum, Erik, Pplyclad Laminates
Inc.

Birch, Bill, Digital Equipm@

Canada Ltd.

Bowles, Scott,
Inc.

overeign

Canarr, Leslie, Rockwe

Cantwell, Dennig
Inc.

Chen, Pei-Liang
Printronics Ci

Currier, Dal, Ampitéeh Inc.

Fawcett, Donna, Zycon Corporatio

Fielder, Peter, BFGoodrich Specialt
Chemicals

Freed, Donald, Amp+Akzo/ Coppany
Gandhi, Mahendra, Hughes A af@

Co.

aka, Kazuo, Eastern Company
Ho, Ivan, Ciba-Geigy Corp.

Holmes, Robert, Lucent Technologies
Inc.

Hook, Lorraine, Dynamic Circuits
Inc.

\ one-OMI Inc.
hnologies

Systems

aguire, James, Boeing Defense &
pace Group

Malewicz, Wesley, Siemen
Electronics

5 Medical

Mansilla, Susan, Robisan Laboratory
Inc.

Memis, Irving, IBM Corp./Hndicott
Electronic Packaging

Menuez, Peter, Proto Circl

Mielczarek, Lester, CAE E
Ltd.

Miller, Kelly, CAE Electronics Ltd.

Mulcahy, Joseph, Methode
Electronics Inc. East

Nakada, Davy, Nissei Sangyo
America Ltd.

Nayler, Rob, Bath Scientifi¢ Limited
Neves, Robert, Microtek Laboratories
Olsen, Richard, Continentdl Circuits

it Inc.
ectronics

Czochanski, Jack, Lucent
Technologies Inc.

Deng, Yong, Owens-Corning
Fiberglass Corp.

Douglas, Richard, Douglas &
Associates

Dupriest, C. Don, Loral Vought
Systems

Dzigan, Hillel, Eltek Ltd.
Edwards, Theodore, Honeywell Inc.

Edwards, Will, Lucent Technologies
Inc.

Jones, Ted, U.S. Navy
Kelly, John, Motorola Inc.

Kemp, Cindy, Lockheed Martin
Corporation

Knapp, Clarence, Litton Guidance &
Control Systems

Kolonchuk, Raymond, Defense
Electronic Supply Center

Korchynsky, Stephen, Lockheed
Martin Federal Systems

Kotecki, George, Northrop Grumman
Corporation

Corp.

Piotrowski, Elizabeth, MacDermid
Inc.

Provancher, Ron, Kaiser Electronics

Reardon, Edward, Morton Electronic
Materials

Reed Randy, Merix Corporation

Rudolph, Mona, Dynamic Circuits
Inc.

Salerno, David, Advanced
Interconnection Technology

Sauer, Earl, Lucent Technologies Inc.



https://iecnorm.com/api/?name=e81b3326ea6f9a2649f5e90e18b7b170

IPC-6011

Copyright © 1996, IPC; 2001, IEC

July 1996

Scherff, Roddy, Texas Instruments
Inc.

Schneider, Darrell, Allen-Bradley
Company Inc.

Selk, Kenneth, TRW

Slanina, Joseph, AlliedSignal
Aerospace

Smedley, Grant (Rick), Texas
Instruments Inc.

Stephens, John, Test Technology
International

Swartzell, James, Atotech USA Inc.

Tetter, Daniel, Hughes Network
Systems

Thompson, Ronald, U.S. Navy
Toman, George, Circuit Center Inc.

Tucker, Dwayne, McDonnell Douglas

Aerospace

Turner, James (Tom), isola USA
Vandenhogen, Jim, Plexus Corp.

Virmani, Nick, NASA/Goddard
Space Flight Center

\Vosburg, Vivian, IPC
Watts, Nicholas, Merix Corporation
White, David, Input/Output Inc.

Wright, Chester, Teledyne Electronic
Technologies

s

@%



https://iecnorm.com/api/?name=e81b3326ea6f9a2649f5e90e18b7b170

Copyright © 1996, IPC; 2001, IEC

July 1996 IPC-6011
Table of Contents

1.0 SCOPE...iiiii i 140 QUALITY ASSURANCE PROVISIONS .......cccccunnnn. 4

1.1 Statement of SCOPE.......occuveveiiiiiiiiiiiiee e 141 Responsibility for Inspection.............ccoccoeeennnnen. 4

1.2 Performance Classes........ccccvcevveeeecveiiccvviieeeeeeenn, 14.1.1  Test Equipment and Inspection Facilities ........... 4

1.3 Dimensions and Tolerances.........cccccceeevvvnvvvenneen. 14.1.2  CoONtraCt SEIVICES .....ccvvvieiiiiiiiiiiiiiee e 4

1.3.1  Acceptability When Limiting Values Are 4.2 Materials InSpection...........cccccevveeeeiiiiiiiiiieeeeee, 4
SPECIfied ....ueeiieiieiiii i 143 Quality Conformance INSpection...............c........ 4

1.3.2  Rounding CoNVeNntion.............ccccoueviiiiiriniininins ly21 Inspection af Praduct far DelVery ..................... 4

1.4 INterpretation . ...

1.5 Contractual Agreements..........ccccceeeeeeeiiiieiiieeeeenenn.

2.0 ABPLICABLE DOCUMENTS .....cciiiiiiiiiiieeeeeeeee

21 P C e

2.2 International Standards Organization..................

3.0 RHQUIREMENTS ..ot e

3.1 LCT=T 1T - | S

3.2 Terms and Definitions...........ccccovveevieieiininiiiie

3.2.1 |Printed Board Procurement Documentation .

3.3

3.3.1

3.4

3.5

3.6

361 |seff Decarationr.. N\ N NN Ng o and BReCtMaX o

3.6.2

3.6.3

3.6.4

3.7

3.7.1

3.8



https://iecnorm.com/api/?name=e81b3326ea6f9a2649f5e90e18b7b170



https://iecnorm.com/api/?name=e81b3326ea6f9a2649f5e90e18b7b170

Copyright © 1996, IPC; 2001, IEC IPC-6011

July 1996
Generic Performance Specification
for Printed Boards
1.0 SCOPE to this specification, an observed vakleall be rounded off

. o . to the nearest 0.1 mm, 0.01 mm, 0.001 mm if metric units
1.1 Statement of Scope This specification establishes ;.o e [to the nearest 0.1 inch, 0.01 inch, 0.001 inch if
the general requirements for printed boards and the q”a“tyEninsh units are used], and compared to the specified lim-

anq reI|ab!I|F¥ assurance requwements t_h,at r.nus.t be met foriting value. Rounding applies to both maximum and mini-
their acquisition. The intent of this specification is to allow ..

mvaliioac
the Print¢d Board user and supplier flexibility to develop ' _ _
optimum procedures for the Manufacture and Procurement1.3.2 Rounding Conveption When)a| figure is to be

of Printed Boards. rounded to fewer digits thamthe total nymber available, the
procedureshall be :
1.2 Perform_ance Classes Three ggne_ral cIasse; have_ a) When discarden. 6 less than 5, the last
been established to reflect progressive increases in sophis- - )
digit retaineth8 e chamged. For example,

tication, functional performance requirements and testing/
inspection frequency. It should be recognized that there
may be an overlap of equipment categories in different

34634 \f rg d Yo 4 "digits would be 3.463; if

classes. [The user has the responsibility to specify in the Wi efirst digit discarded is greater than 5, or if
contract ¢r purchase order the performance class required How : d_lglt other than 0,
for each product andhall indicate any excepji Jit retained should be increased by one

cific paraneters, where appropriate. gxample 8.37652, if roupded to four digits
pe 8.377; if rounded to three digits, 8.38.

Class 1 Q

products,|some computer and computer peri it ). When the first digit to be discardgd is exactly 5, fol-
for appli lowed only by zeros, the last digit|retained should be
importany and the major reqdire rounded upward if it is an odd number, but no adjust-

ment made if it is an even number. For example,
) . ) 4.365, when rounded to three digits, becomes 4.36.
Class 2 Qedicated Servicg E 1O ‘ The number 4.355 would also found to the same

communjcations gqup value 4.36, if rounded to three digits.
machinegp, instruments

extended| life is required
vice is dgsired but

completef printed board.

The final rounded figurshall be obtaingd from the most
precise value available and not from a|series of successive
roundings.

tions are
Class 3 1.4 Interpretation “Shall,” the emphptic form of the
the equipiy everb: is use_d _throughout this specifi:at.io.n whengvgr a
or perforr ‘ itical. Equipment downtime reqwremeﬁ is intended to express a pfovision that is plnd—
cannot be tolera ust function when required such'N9: [?ewatpn from a‘;hall" rt_aqmrerperF may be con§|d-

if sufficient data is supplied to justify the exception.

as in life|support items @r flight control systems. Printed ered
boards in|this class are suitable for applications where high The words “should” and “may” are usgd whenever it is
levels of assurarce are Tequiredarnd SETViCE 1S ESSeNtiat TTecessary to eXpress norn-mandatory provisions.

“Will” is used to express a declaration of purpose. To
dassist the reader, the word “shall” is presented in bold
characters.

1.3 Dimensions and Tolerances All dimensions and tol-
erances specified herein are applicable only to the en
product. Dimensions are expressed in millimeters. Users
are cautioned to employ a single system and not intermix 1.5 Contractual Agreements In cases where the stated
metric and inch-based equivalents. Reference informationparameters are inappropriate or insufficient, alternate
is shown in parentheses (). parameters may be agreed upon between vendor and user.

1.3.1 Acceptability When Limiting Values Are Speci- 2.0 APPLICABLE DOCUMENTS

fied Specified limiting values of 63.5 mm maximum, The following documents of the issue in effect on the date
63.50 mm maximum, and 63.500 mm maximum are taken of issuance of this specification, form a part of this speci-
to mean that, for the purposes of determining conformancefication to the extent specified herein. Subsequent issues of,

1
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or amendments to, these documents may become a part 08.2.1 Printed Board Procurement Documentation Con-
this specification.

2.1 IPC*

IPC-T-50 Terms and Definitions for Interconnecting and
Packaging Electronic Circuits

IPC-PC-90 General Requirements for Implementation of

Statistical Process Control

IPC-QL-653 Qu

|a!ifinn+inn of Eaciliting that

sists of Purchase order or contract, the master drawing or
detail specification, production drawings, master patterns,
or electronic database as applicable.

3.3 Printed Board Detail Requirements The individual
item requirements for printed boards delivered under this
specificationshall be documented in the applicable Sec-
tional Specification and in the printed board procurement
documentation.

Printed Boards

IPC-MQP-1710
facturers’ Qual

IPC-1000047 M
Printed Boards

2.2 Internation|

ISO 9000 Quality
Production and

3.0 REQUIREM

3.1 General H
cationshall me
cific class of th
ment documg
specification sh
documentation
mation that inc
ing requiremer]

were producefl.
appropriate desi
user and suppli
possible to thel

mTrecatoTT— Ot

, Components and Materials

OEM Standard for Printed Board Manu-
fication Profile (MQP)

aster Drawing for 10 Layer Multilayer
(Qualification Board Series #2)

Al Standards Organization2

Systems
Installation

ENTS

additional cou

control, as needed: Althoughy’conformance to the detailed
ay“be determined by examination of spe-

requirements

oot

Model for Quality Assurance in

xddedat the discretion of the

ottt

Verification of compatibility with specifications, master

drawings and patterns, ang-tt ifie_ manufacturing
nsibility of the
Hjocumentation
blicable design

b printed board

Cify the follow-
I date of cur-

ns or condi-
uired by the

ons.
ry, if appli-

3.3.1 Production Master The printed board
user may produce the production master by| several differ-
ent methods. The printed board user is resgonsible for the
accuracy of the information in the data bage from which

ged upon betweenne hroduction master is generated when either the produc-
be as similar as i,y master or data base is furnished by the user to the
nt on the panel. Otheryineq hoard supplier. When specified, tHe location of

appropriate test coupon patterns as shown pn the procure-
ment documentatioshall not be changed.

) supplier or
to-facilitate the test-

pe todwhich the boards

or process verification and

4

cific quality control coupons, these requirements apply to
all coupons or sample boards and to deliverable printed
boards, and they are based on the assumption that the
boards were designed per the appropriate design specifica-

tion.

3APeviations—and—Waivers—Peviations—ahd waivers
shall be submitted to the user. Approval of the waigeall

be obtained prior to delivery of the product. Permanent
deviations or waivershall be incorporated in the master

drawing andshall state where the deviation applies.

3.5 Order of Precedence In the event of conflict the

3.2 Terms and Definitions The definitions of all terms

used hereinshall be as specified in IPC-T-50 and/or
defined in the reference section.

order of precedence from top to bottom is as follows:

Approved Printed Board Procurement Documentation

1. IPC, 2215 Sanders Road, Northbrook, IL 60062.
2.1S0, 3 Rue de Varembe, Case Postale 56, CH-1211 Geneva, Switzerland

2
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The applicable Performance Specification point in time when the Qualification sample was manufac-
tured. This test can be performed on either the Standard
Qualification Board found in IPC-A-100047, or supplier
defined to simulate the production processes, materials, and
f:onstructlon techniques in the manufacture of printed

duce an assessment of their capabilities and sources ob q defined by th i If declarati |
verification for a product user to evaluate. The user must oards as defined by the supplier’s self declaration. Quali-
fication samples can be actual production printed boards,

then review this assessment and determine whether the ¢ ifically d 4 for thi
information and verification provided constitutes an accept- con ormanfr(]a coup(c;ns sp((ajcttlca 3: bIeSlhgrt]r? or ; ('js bpur- q
able level of risk. There is no minimum level of Qualifica- pose, or other media used to establis e printed boar

tion Assessment Verification required by this specification. supplier's self declaration. Qualification Test sampsiball

It is between the User and Supplier to determine the extentbe manufactured usmg essentially the same materials,
of verification which is applicable to their requirements. = that are used in pro-
The cost|associated with insuring an acceptable level of be. performed at
risk variep with the type of verification that is determined ppliance with 1PC-
to be neckssary. A detailed Qualification Assessment listing
of participating suppliers is kept by the IPC in the form of
IPC-MQRP-1710, and is available either electronically or in
hard copy from the IPC. As an example, IPC-MQP-1710 is
the curreit qualification assessment listing for rigid pnnted
boards. The following are guidelines for implementation of
Qualification Assessment using the IPC-MQP-1710.

The Generic Specification

3.6 Qualification Assessment The suppliershall pro-

ductlon Quallflcatlon smple estirshall
QL-653.
3.6. 3 Verifica elf Declaration
declaration can be
internal and exter-
is verified by using
assessment, or third
$essments should be

base

3.6.1 Self Declaration The first level of Qualificatig
Assessment is self declaration. Suppliers & 3
shall assg¢ss their manufacturing capability,
the Suppliers’ Qualification Profile, IPC- - i ) )
completefl IPC-MQP-1710 contains a prof|le of a uality Profile section of the self d¢claration.
site capability, processing and
specifics,|quality program, m
informatign, and data verifisation\soutces:
is the supplier’s view of hig

to meet the user re .
standard,| and the app Q

3.6.2 Verlffi
Declaratid

Interhal Assessment Internal fassessment con-
efiodic supplier verification of data contained in

26.3.2 User Assessment User assessment generally
h consists of on site verification of data contained in the
q quallty profile section of the self declardtion. The coordina-

of thlst'on of individual audits and audit data between several
users permits a thorough review, maximizing user and sup-
plier resources by sharing of audit philpsophies and exper-
tise.
the self decla-
ration cai a variety of both inter- 3.6.3.3 Independent Third Party Assessment ASSeSs-
nal and ¢ i product parameters igment performed by a third party assegsor which is gener-
verified H ; : t|on obtained from testing and ally procedural in nature. Examples of third party assessors
analysis. are ISO Registrars, Government Agenties, Malcolm Bald-
ridge, U.L., C.S.A., IECQ, etc.
3.6.2.1 Pfoduction Daty” The results of measurements,
inspections;.and tests on printed boards or conformance3.6.4 Verification of Product Performange Characteris-
coupons used to verify compliance to the parameters of thetics in Self Declaration The information contained in the
applicable performance specification. This data may also Self Declaration is based upon data from a variety of both
be in the form of statistical methods to reduce variation.  internal and external sources. Data on product performance
is verified by reviewing the results of actual performance
3.6.2.2 User Correlation Verification of product charac-  or accelerated testing.
teristic compliance may be demonstrated through statisti-
cally significant correlation between supplier and user 3.7 Quality Assurance Program A quality assurance
inspection and test results. program for manufacturing of printed boards furnished
under this specificatiorshall be established and main-
3.6.2.3 Sample Qualification Parameter verification by tained. The ISO 9000 Quality Assurance Systems series is
Sample Qualification signifies that a supplier was capable a standard system that will satisfy the requirements of this
of producing a product with a given set of parameters at a specification. Specific product testispall be as shown in

3
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the associated product performance specification or as4.3.2.1 Inspection Lot Production boards may be com-
agreed upon between user and supplier. bined to form an inspection lot. An inspection Ishall

consist of all printed boards fabricated from the same mate-
3.7.1 Process Control The suppliershall have a process rials, using the same processing procedures and construc-
control system. IPC-PC-90 (see Section 6.1) is a standardtion, produced under essentially the same conditions within
statistical process control system that will satisfy the a maximum period of one month and offered for inspection
requirements of this specification. at one time.

3.8 Material All materials used in the construction of 4.3.2.2 Traceability Traceabilityshall be maintained for
printed boardsshall comply with applicable specifications all inspection lots and combined lots. Quality conformance

and the printed board procurement documentation. test circuitry (separated couposhall be traceable to the
corresponding—production—boards—produced on the same

4.0 QUALITY ASSURANCE PROVISIONS panel.

4.1 Responsibility for Inspection The supplier is . 6 for delivery

responsible fof the performance of all inspection require- shall be based on rroduc tha has ed the testing

ments specifiefl herein. The user reserves the right to perrequirements shoyn.in'the \a e Performance Specifi-

form any of the inspections set forth in the specification cation. When sal failure on any

where such ingpections are deemed necessary to assure thgf the samplesy ifie ¢ e Specification

supplies and services conform to prescribed requirements.requirement c G i entire inspec-
tion lot nce with the

4.1.1 Test Eqdipment and Inspection Facilities Test requifemg

and measuring equipment and inspection facilities of suffi-

cient accuracy| quality and quantity to permit the~perfor-~ is rejected,

mance of reqpired inspectioshall be establishe ts, i.e. 100%

maintained in accordance with IPC-QL-653. %ot other documented suppligr quality sys-

defective units shall be dispositiongd per the sup-
4.1.2 Contract y System
portion of his

vice. If reques ) it 3 A\Réliability Test and Evaluation Reliabillty inspec-

portions of manufacturing operation "8 ior shall consist of the Reliability Tests and Evaluations
contract servige. The supplier|assu espansibility required by the Performance Specification. [They shall be
that the contract servic ' o performed at a facility which meets all the refjuirements of
meet the appli¢able requi icatioy. IPC-QL-653.

4.2 Materials Ihspection i ' 4.4.1 Noncompliance If samples fail the reliability test
sist of certificafi ! ; Qg data based on and evaluation, the supplieshall take corregtive action.
statistical sampling that a i  become a part Once the process or material responsible foil the failure has

of the finished L arg_insaccordance with the printed been identified, no boards can be produced|using that pro-
cess or material until corrective action hap been taken.
Additionally, all product that was produced With that pro-

4.3 Quality Copformance~pspeetion Quality conform- cess or material in the interim is suspect aind additional
ance inspectigrshall-be perférmed using either quality testing may be performed to insure its reliatility. The sup-
conformance coupons and/or production boards. plier shall notify all recipients of hoards thati are deemed
suspect. After corrective action is completed, reliability
4.3.1 Inspection of Product for Delivery The quality of  jngpectionsshall be performed to confirm corrective action

Quality Conformance inspections as indicated in the appro-

priate Performance Specification. Delivery of products that 5.0 PREPARATION FOR DELIVERY

have passed Quality Conformance inspection shall not be

delayed pending the results of any imposed Reliability 5.1 Packaging Printed boardshall be packed in accor-

Assurance inspections. dance with the minimum packaging which will afford
adequate protection against corrosion, deterioration, and

4.3.2 Quality Conformance The Performance Specifica- physical damage during shipment from the supply source

tion shall identify the criteria to be used for determining to the first destination. Methods of packaging shall be

sample size, test specimen, and frequency of testing. determined by user requirements.

4
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6.0 NOTES

6.1 Statistical Process Control (SPC) When IPC-PC-90

is used to implement Statistical Process Control (SPC), the
following guidelines apply. Appendix A is an illustration of
items that need to be addressed when implementing IPC-
PC-90.

SPC uses systematic mathematical techniques to analyze a
process and its outputs. The purpose of these analyses is to
take appropriate actions to achieve and maintain a state of

statistical control and to assess and improve process capa- d.

bility. Th

primnry gnnl of SPC is to Pnntinllnlly reduce

C.

acteristic being evaluated have been identified, have
been included in the Control Plan, and have been
documented as being in a state of statistical control.
Product characteristics resulting from this plan have
demonstrated a capability above a minimum speci-
fied value.

A corrective action discipline is in place for discov-
eries of, and reaction to, out of control and discrep-
ant points.

The measurement system by which the processes are
IPC-PC-90, and has

aactirad ha

Inncn validatad Any

variation
order to
implied
made in
individual
cation us

in processes, products, or services. This is in
provide product meeting or exceeding real or
ser requirements. Depending on the progress
implementing SPC on a particular product, an
supplier may demonstrate compliance to specifi-
ng any of the following:

Quality d
cable Pef

End-Proq
Parametgq
ment Plal

onformance Evaluations specified in the appli-
formance Specification.

uct Control, In-Process Control, or Process
r Control as defined in the Continuous Impr
n of IPC-PC-90.
An individ
the four g

ance. Fol example, a product with 15 chal

meet spdgcifications by Qualit gram
on 2 characteristics, in-procé that
characterjstics and process

teristics. istics\me ification

by a compbination -p
formancelevaluatio j

The remaining 3 charg t\Spe

L]

Require eduction of variation
around atarget\yalue or other target-based
capability] j 0 just meeting the specifica-

tion, drawi

6.1.1 Reduction-et~Quality Conformance Testing The
primary doal ef’SPC i5nhot the reduction of quality con-

formance| testing. However, as a result of understanding

| i
ess control ahd duality con- plan shall mclude the following items:

m- ac
Trcoourcu oo ot T vanuotco

PeT

four-to-one uncer-

ined to monitor pro-

n plan in the event
dresses corrective
repancy.

les have not exhib-

yveen user and sup-

|d be designed to

) implemented cor-
ntation of the pro-
nt. The Audit Plan
bf quality conform-
action to be taken

e found. The action

the SPC Program is bein
and to confirm that the impleme

a complete description of the probjem;

a complete description of the root ¢
a description of the potential impa
ity;
a containment and short-term corrective action to pre-

clude continuing shipment or production of non-
conforming product, if applicable;

a description of the planned lor
action that will eliminate future recurrence of non-
conformance and rules to revert hack to the original

ause for the failure;
ct on product qual-

g-term corrective

and control of highly capable process and product param-
eters, quality conformance testing may be reduced in an
orderly fashion to an audit function in accordance with the
following criteria, provided:

a. A documented SPC Program per the requirements of
IPC-PC-90 is in place and up to date. The Audit
Templates developed to support IPC-PC-90 (IPC-PC-
90/1) represent a structured and standardized method
that should be used for implementation, maintenance,
and assessment of an SPC Program.

b. The process or processes that affect the product char-

control plan as documented in the SPC Program.
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The following elements all need to be addressed when
planning and implementing an SPC piece program.

Parameter Identification:

Parameter Diagn

ostic:

Defining, selecting, and ranking
candidate parameters for control by applying statistical
methods; and confirming capability of measurement sys-
tems. Reference of IPC-PC-90/1, “Audit Templates.”

Identifying and classifying major

APPENDIX A

 Feed and speed of router bit
* Age of the bit used

« Design of bit

« Measurement system

e Sharpness of bit

« Spindle runout

» Type and quality of entry and backup material

sources of exi
categories, su
nological. Refd

Parameter Contrg
ing appropriatd
moving the pr|
reduce its var
Templates.”

Parameter Capa|
characterizing
fication limits

measuring the
term variability
continually img
PC-90/1, “Aud

Parameter Analy
variables; estal
establishing sd

lyzing test datq; confirming te
pcess. Referefce

manage the pr
plates.”

Example of Sys
SPC

Parameter l|dent]i

ciples of IPCH
cause and effe
identity the th
manufacturing

bcess closer to

pility Assessment:

roving process
t Templates.”

Sis:

mpling require

Fee (Major prop

1. Panel not square;

2. Crazing;

3. Edge Delamination.

5ting parameter variation into major unique
h as within-piece, piece-to-piece, and chro-
rence of IPC-PC-90/1, “Audit Templates.”

I Defining objectives or targets; collect-
b data; analyzing the data; and continually

ability. Reference of IPC-PC-90/1, “Audit

the process parameter’s shape; define speci-

plishing test settjs

wigdes of brainstorming, cpart techniques.

rigid printed boards:

« Stack height
« Direction of travel
« Single or double pa

target and taking steps toScreen out and

Defining objectives;

capability. Refere

sign of bit
Double pass route
* Spindle runout

double pass technique was adopted. In add
tion limits were derived for spindle runout.

Parameter Control:  Bit design was controllg
tion. Double pass route was controlled by
Spindle runout was controlled by utilizatid

Pareto analysis were used to

ndidates.

size and the
tion, specifica-

d by selec-
programming.
n of control

ems in a particular shop Parameter Capability:  Define internal speci

set at a Cpk of 1.33. The capability was ass

ications for

spindle runout in order to define capability fo assure end

ble ratio was
essed at a Cpk

of 1.65. Continual monitoring system was put into place.

Parameter Diagnostics:

Trend analysis and multi-vari

Based on a need to attack the major problem as identifiedcharts were used to reduce variation and thus promote con-
by Pareto we will concentrate our efforts on edge delami- tinual improvement.

nation.

Parameter Analysis:

It was determined that run-to-run

A process flow chart of the manufacturing area was con- variation was the largest contributor to the variation in

structed.

A brainstorming session was conducted to list potential

causes of edge delamination.

spindle runout.

between customer and supplier.)

1. Conditions for Reduced Testing (Agreed upon

6
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Attained or exceeded Cpk, Cp, or PPM values per
specified number of units. Demonstrate processes are
in statistical control. Have prepared Process Flow
and Control/Inspection Points Chart and have identi-
fied product characteristics in IPC-PC-90/1, “Audit
Templates.”

Note: Time constraints are unacceptable because
time lapsed and quality attained are not likely to cor-
relate. Lot requirements are unacceptable because lot
size may range from 1 to a large number.

customer and supplier.)

Performance specification group must analyze indi-
viddal conformance test requirements for logical
rediyiced sample size.

3. Conditions for Audited Control Plan (Agreed upon
between customer and supplier.)

HaJe exceeded conditions for Reduced Testing

Sample Size. Processes are well known so that out-
of-cpnformance conditions are highly unlikely. Con-
ditigns exceeded are to be specified. i\
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Table A-1 Printed Circuit Fabrication—Potential Cause and Effect Matrix
5| £ - | £ £
g g E |g & g | |g35 | |4 |5
_ =2 | E 2| 8 _ = S|l & IS s
£ £ = &3 SEAEE = 8l3 e |& ] 2
N R L R R R R EEEREE
=1 8258 82 slelB5=s=28 7 38 58 82eddsl2 5382 eEE e
& 20| &G & E &S &S5 2 acdld & a8 S E &S E S 3 a8 3RS E
Observed Attributes 112 (3 [4[5(6([7[8]9]10]11]12|13|14|15|16| 17| 18| 19| 20| 21)|22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34
Edges X
Surface Resin X
imperfections | starvation
Surface Extraneess * e e EVA
imperfections | coppel TN
Surface Scratches, XX X[X|X|IX|IX[X|X]|X|X[X[X]|X]|X[X[X]X XXXXXAQXXXXX) XX
imperfections | pits arld N
dents \\
Foreign X I~ Y4
inclusion N
Subsurface | Blisterfng X LA S
imperfection N ™N \\
Subsurface | Delamjnation X Xx|x - _\\\ N 4
imperfection A
Subsurface | Pink rihg X|X[X|X]x]X ,\\) ™
imperfection /\ >
Plating voids N [ x] x N ™
in the hole \ /
Marking X —
Solderabilty (HIaNE X x| x|
Plating X @\ — X X
adhesion ( ™N N N
Edge board A N \\\ ) X x[ x| [A]x
contact N (
Workmanship XX R X L% DA DR [ Dx o Ix [ D o o o o o o o o [ x x x
Board Contolred N N
dimension featurIs ™ \j\ /
requirements / \
Board Thickress | X —1 X | X
dimension ™
N
requirements N N
Board Hole pafern NN\ | X | X
dimension | accurdcy PS¢ N
requirements ™~
Board Front fo back 4 X X
dimension registrrtion
requirements
Board Internal X[X]|X X[ X
dimension registration
requirements
Board Annular ring X X
dimension
requirements
Board Bow & twist | X X|X
dimension
requirements
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R R E EEEE s E EH EE R E R R R EE R R E R R E
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Observed Attributes 11234 |5(6|7(8]9]10|11)12|13|14|15|16|17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34
Conductor Width X1X X X
definition
Conductor Spacing X|X X X
definition
Conductive  |-Nicks dents. Xl dx Ity dx dx dxrxlxlxlxlxlxlxlxlxlxlyx XIx|x|x|x
surfaces & pinholes N
Conductive || Dewetting X X|X /\8 X X X|X|X
surfaces N ™
Conductive || Nonwetting X <<R\ \ A XXX
surfaces |
Conductive | Edge board X ( X >\\ XORX
\\ N
surfaces connector LN \
lands 4 N N
Conductive || Surface - _\\<X %N R
surfaces mount lands N
PTH integrity || Plating voids X IX \2( >§ / & X ™M
PTH integrity || Folds/ o\ /X& X l\ X Q ><
inclusion ™M
PTH integrity || Burrs/ x NN [x
nodules L
PTH integrity || Glass fiber/ X \)& X X
protrusion ( N\
PTH integrity || Wicking ( Y \ })
Laminate Resin X N \Q\ X )% XXX X
integrity recession N 1
Laminate Laminate X
integrity voids \<’
Etchback ) < \J\ / X
Negative \\ X|X[X]|X
etchback ~—
Lifted lands < X X X
Dimensional i N XX X | X
evaluation | FNhicknes: \\
Dimensional || 10 cmucto\r\x ' X X
evaluation thickness
Dimensional || Surface X X[IX[X]|X XX X XX
evaluation canductor
thickness
Dimensional | Conductor XIX|X[X[X[X]|X
evaluation edge
outgrowth
Dimensional | Annular ring XX [X[X|X]|X
evaluation internal
Dimensional | Metal cores | X X|X
evaluation
Dimensional | Dielectric X XX
evaluation spacing
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