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INTERNATIONAL ELECTROTECHNICAL COMMISSION

QUALIFICATION AND PERFORMANCE SPECIFICATION
FOR RIGID 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.
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3) The documents produced have the form of recommendations for international use and are published in the form of
standards, technical specifications, technical reports or guides and they are accepted by the National Committees in
that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International Standards
transparently to the maximum extent possible in their national and regional standards. 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.
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The Principles of In May 1995 the IPC’s Technical Activities Executive Committee adopted Principles of
Standardization 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

Notice IPC Standards and Publications are designed to serve the p eliminating
misunderstandings between manufacturers and purchaser eability and
improvement of products, and assisting the purchaser i vith minimum
delay the proper product for his particular need. Existe Publications

cturing or sell-
isfence of such
members,

shall not in any respect preclude any member or

whether their
IPC does
vhatever to
y responsible

IPC Position Executive Committee (TAEC) that the use and
Statement on g ntary and is part of a relationship entered into by
Specification supphier. Wheh RC standard/guideline is updated and a new reyision is pub-
Revision Chang ish€d,\ i ini e TAEC that the use of the new revision as part of an|existing

o ati Iess required by the contract. The TAEC recommends the use
Adopted October 61998

Why is there document contributes to the ongoing development of new ahd updated
a charge for s/Standards allow manufacturers, customers, and suppliers to understand one
this standard? Y bette Standards allow manufacturers greater efﬁC|enC|es when they can [set up their

standards development process. There are many rounds of drafts sent out for review and
the committees anpnd hundreds of haurs in review and dp\/plnpmpnr |PC’s staff dttends 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 in order to allow as many companies as possible
to participate. Therefore, the standards revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards,
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 847/790-5372.

Thank you for your continued support.

©Copyright 2000. IPC, Northbrook, 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.
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HIERARCHY OF IPC QUALIFICATION AND
PERFORMANCE SPECIFICATIONS
(6010 SERIES)

IPC-6011
GENERIC

==

N \C ]
IPC-6012 IPC-6013 IPC-6014 IPC-6015 IPC-6016 'Pﬁlgﬁls
RIGID FLEX PCMCIA M 50, HDI FREQUENCY

FOREWORD
This specification is intended to provide informatign o iled pesformance criteria of rigid printed poards. It super-

sedes IPC-RB-476 and IPC-6012 angrwas de 3 AdeVisi those documents. The information|contained herein is
also intended to| supplement the geR S ied.in”IPC-6011. When used together, thes¢ documents should
lead both manufacturer and custp nsi s of acgeptability.

In this regard, dpcument are sed t§ pr0|de e total |nf0rmat|on related to a particular electronic packaging topic. A

IPC’s documentgtion stratei disti ents that focus on specific aspects of electroniq packaging issues.
document set is|identified b‘

Included in the s igh is contained in the first document of the set. The gemeric specification
is supplemented i 8 1eé documents, each of which provide a specific focus on|one aspect of the
topic or the tech

Failure to have gHinfe R available prior to building a board may result in a conflict in terms of acceptability.

As technology ¢ 3 rice specification will be updated, or new focus specifications will be gdded to the docu-
ment set. The IRC inviteS¥qput on the effectiveness of the documentation and encourages user response|through completion
of “Suggestions|for mprovement” forms located at the end of each document.
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Qualification and Performance Specification
for Rigid Printed Boards
1 SCOPE Table 1-1 Default Requirements

Default Selection
Class 2
Epoxy-Glass Laminate

1.1 Scope This specification covers qualification and Category

performance of rigid printed boards. The printed board may
be single-sided, double-sided, with or without plated-
through holes, multilayer with plated-through holes, multi-

layer witlh or without buried/blind vias, and metal core

boards.

Performance Class

Material

Final Finish Finish X (Electrodeposited tin-

d, Tused or_sqlder coated)

Minimum Starting Foil 1/2 oxfor alNinternal and exter-
nal layers.except Type 1 which
A shall\start'with 1 oz.
Copper Foil Type < \ ElMo@os@c

1.2 Purpgse The purpose of this specification is to pro-
vide reqyirements for qualification and performance of
rigid printed boards.

1.3 Perfofmance Classification and Type +) 108m [0.0Q40 in]

1.3.1 Clapsification This specification recognizes that E Si?e%”;g?'?%é 'g(]e' t((;za“;
rigid printed boards will be subject to variations in perfor- or partially plugded)
mance regquirements based on end-use. The printed boarc{ (%) 80 pm [0.0031 in]
are classffied by a Performance Class of 1, 2 or 3. Pe —\@%ct WiBt%)l. Class 2 requirenients per para.
mance classes are defined in IPC-6011, rfo ?\ 351
mance Specification for Printed Boards. Q COH\QMWQ tol. glgszs 2 requirements per para.
1.3.2 Bogdrd Type Printed boards without pl -throug mecmc Separation 90 pm [0.0035 ifi] minimum
holes (Type 1) and with plated-through holes (T@ Yﬁt:}l Conductor 100 pm [0.0040 |in] minimum
are class|fied as follows: Shating
Type 1é‘aingle-Si(_ied Boarg harking Ink Contrasting colo, nonconductive
Type Z_DOUl_Jle'S'ded 5Qarad Solder Resist Not applied, if nft specified
Type 3-Multilayer boar¢ Solder Resist, specified Class T of IPC-$M-840 if class

not specified
Category 2 of J-STD-003

Type 4-Multilaye
Type —Multilay

buried vias

Solderability Test

. Test Voltage, Insulation 40 Volts
Type g blind and/or Resistance
Qualification not See IPC-6011

specified

1.3.3 Sel
poses, p§
ment doclu 1.3.4.2 Plating Process The copper| plating process

The docu which is used to provide the main condpctor in the holes is
the suppl én fabricate the printed board andidentified by one number as follows:
ensure that'the user receives the desired product. Informa- 1 Acid copper electroplating only

tion that Shoufdbe nciuded 1M the procurement doCUmen-— > pyrophosphate copper electroplating only
tation is shown in IPC-D-325.

3 Acid and/or pyrophosphate copper electroplating
1.3.3.1 Selection (Default) The procurement documen- 4 Additive/electroless copper
tation should specify the requirements that can be selected

within this specification; however, in the event selections 1.3.4.3 Final Finish The final finish can be but is not

are not made in the documentation, Table 4HRall apply. limited to one of the finishes specified below or a combi-
nation of several platings and is dependent on assembly

processes and end-use. Thickness, where requihedl,be
1.3.4.1 Laminate Material Laminate material is identi-  specified in the procurement documentation unless listed in
fied by numbers and/or letters, classes, types as specifiedrable 3-2. Coating thickness may be exempted in Table 3-2
by the appropriate specification listed in the procurement (i.e., tin-lead plate or solder coating). Designators for final
documentation. finish are as follows:

1.3.4 Material, Plating Process and Final Finish
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S Solder Coating ....cccvvevveeeeeeiiiiiiinnne, (Table 3-2) Ipc-Fc-232 Adhesive Coated Dielectric Films for Use as
T Electrodeposited Tin-Lead, Cove_r Shgets for Flexible Printed Wiring and Flexible
(FUSEA) .o, (Table 3-2) Bonding Films
X Either Type S or_T ........................... (Table 3-2) IPC-D-325 Documentation Requirements for Printed
TLU  Electrodeposit Tin-Lead Boards, Assemblies, and Support Drawings
(Unfused) ..ocooeeiiiiiiiie e (Table 3-2)
G Gold Electroplate for Edge Board IPC-A-600 Acceptability of Printed Boards
CONNECLONrS ..oceeeiiiiiiiieeee e (Table 3-2)
GS Gold Electroplate for Areas to be IPC-AI-642 User Guideline for Automated Inspection of
Soldered .......ccocvveviiiiiii (Table 3-2) Artwork, Innerlayer and Unpopulated PWBs
N Nickel for Edge Board IPC-TM-650 Test Methods Ma
CoNNECEOrS ...ocoviiiiiiiiieeeeee e (Table 3-2) ) |
i ) i 2.1.1D 03/98 Microsg
NB Nickgl as a Barrier to Copper-Tin i
DIfFUSION oo (Table 3-2) 2-1.1.2 o1l Automatic
. . . Equipment
OSsP Orggnic Solderability Protector (tarnish and sol-
derability protection during storage and assem- ,
bly plocesses) .......ccccvviieieiiianiiiiiis (Table 3-2) 2.3.15C or Plafing
C Bare [Copper ..o (Table 3-2) 2.3.25B 'V'e?S“fe““e”t of loniz-
ontaminants
SMOBC Solde¢r Mask over Bare Copper ) ] .
. 8/97. Surfagg’Organic Contamipant Detection
EN Electfoless Nickel
EG Electrol.ess Gold rface Organic Contamjnant ldentifi-
IG Immersion Gold ation Test (Infrared Analytical
IS Immarsion Silver Method)
IT Immersion Tin 08/97 Adhesion, Tape Testing
TN Tin-Nfickel 08/97 &nsile Strength and KElongation,
R Rhodium In-House Plating
p Pallabium 4.21D 08/97 I(_:and BondHSItrength, Uhsupported
omponent Hole
TP Tin RAlating P )
v Othe 2.4.22C 06/99 Bow and Twist
2.4.28.1C 03/98 Adhesion, Solder Resist|(Mask), Tape
2 APPLICABLE Test Method
The following 9 in effect at the 2.4.36B  08/97 Rework Simulation, Platgd-Through
time of order f ent to the extent Holes for Leaded Compongnts
specified hergin. requirements exists 2.4.41.2 08/97 Coefficient of Thermal Expansion,
between IPC-{ pplicable documents, Strain Gage Method
IPC-6012shall take présedence. 2.5.5.7  11/92 Characteristic Impedancg and Time
51 IPCL Delay of Lines on Printed Boards by
' TDR

IPC-T-50 Terms and Definitions for Interconnecting and 2.5.7C
Packaging Electronic Circuits

2.6.1E
IPC-DD-135 Qualification for Deposited Organic Inter-
layer Dielectric Materials for Multichip Modules 2.6.3E
IPC-CF-148 Resin Coated Metal for Printed Boards 2 6.4A

IPC-CF-152 Composite Material Specifications for Printed 2.6.5C
Wiring Boards

1. IPC, 2215 Sanders Road, Northbrook, IL 60062-6135.

08/97 Dielectric Withstand Voltage, PWB

08/97 Fungus Resistance, Printed Wiring
Materials

08/97 Moisture and Insulation Resistance,
Rigid Boards

08/97 Outgassing, Printed Boards
08/97 Physical Shock, Multilayer Printed Wir-
ing

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

2
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2.6.7.2A 08/97 Thermal Shock, Continuity and Micro- J-STD-006 Requirements for Electronic Grade Solder
section, Printed Boards Alloys and Fluxed and Non-Fluxed Solid Solders for Elec-

2.6.8D  03/98 Thermal Stress, Plated-Through Holes tronic Soldering Applications

2.6.9A 08/97 Vibration, Rigid Printed Wiring

2.3 Federal3

IPC-ET-652 Guidelines and Requirements for Electrical og.a-250 Aluminum Alloy, Plate and Sheet

Testing of Unpopulated Printed Boards

QQ-N-290 Nickel Plating

IPC-QL-653 Certification of Facilities that Inspect/Test

Printed Wiring Boards, Components and Materials

QQ-S-635 Steel

24 Other Publications

IPC-CC-83p—Quatifteatiorn—and—Performance—of Etectricat
Insulating Compound for Printed Board Assemblies

IPC-SM-840 Qualification and Performance of Permanent

Solder Mask

IPC-2221 |Generic Standard on Printed Board Design

IPC-4101 |Specification for Base Materials for Rigid and

Multilayer Printed Boards
IPC-4562 |Metal Foil for Printed Wiring Applications

IPC-6011 |Generic Performance Specificat
Boards

IPC-6015 |Qualification and Performance Specifi
Organic Multichip Module (MCM i
connecting Structures

IPC-7721 |Repair and Mod

Electroni¢ Assembli =‘

IPC-10000p Universal’D
ing

IPC-10004
Drawing-]

IPC-1001(
(Single S

IPC-100102 {Master Drawing, Capability Test Board

Materials#

or Copper Sheet,

r Electrodeposited

r Electrodeposited

)

stic Materials for
Pax{s in Devices and Appliances

National Electrical Manufacturers JAssociation®

NEMA LI-1 Industrial Laminate Thermosetting Product

2.4.4 American Society for Quality Contfol”

H0862 Zero Acceptance Number Sampling Plans
3 REQUIREMENTS

3.1 General Printed boards furnished|under this specifi-
cation shall meet or exceed the requirgments of IPC-6011
and the specific performance class as |required by the pro-
curement documentation. Descriptions jand purposes of test
coupons are documented in IPC-2221.

3.2 Materials Used in this Specification

(Double $ided)

IPC-100103 Master Drawing, Capability Test Board (Ten 3.2.1 Laminates and Bonding Material for Multilayer
Layer Multilayer Board without Blind or Buried Vias) Boards Rigid metal clad laminates, rigid unclad lami-

2.2 Joint Industry Standards?

J-STD-003 Solderability Tests for Printed Boards

nates and bonding material (prepreg) should be selected
from IPC-4101, IPC-FC-232, or NEMA LI-1. The specifi-
cation sheet number, metal cladding type and metal clad
thickness (weightshall be as specified in the procurement

3. Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

4. ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
5. Underwriters Lab, 333 Pfingsten Road, Northbrook, IL 60062.
6. NEMA, 1300 North 17th Street, Suite 1847, Rosslyn, VA 22209.
7. ASQC, 230 West Wells Street, Milwaukee, WI 53203.
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documentation. When specific requirements such as the3.2.6.1 Electroless Depositions and Conductive Coat-

flammability requirements shown in UL 94 for laminate

ings Electroless depositions and conductive coatings

and bonding materials are required, it is necessary to shall be sufficient for subsequent plating process and may
specify those requirements in material procurement docu-be either electroless metal, vacuum deposited metal, or

ments.

3.2.2 External

adhere external heat sinks or stiffeners to the printed board
shall be selected from IPC-4101, IPC-FC-232 or as speci-
fied in the procurement documentation.

3.2.3 Other Dielectric Materials Photoimageable dielec-

metallic or nonmetallic conductive coatings.

Bonding Materials The material used to

3.2.6.2 Additive Copper Depositions Additive/electro-
less copper platings applied as the main conductor metal
shall meet the requirements of this specification.

3.2.6.3 Tin-Lead Tin-lead platingshall meet the compo-

trics should be
the procureme
may be specifi

3.2.4 Metal Fg

selected from IPC-DD-135 and specified in Sition (50-70% tin) requirements.of ASTM B
ht documentation. Other dielectric materials iS required unless the unfuged optiQn_is se
bd in the procurement documentation.

ils Copper foil shall be in accordance

-579. Fusing
ected wherein

: ) ' > 3.2.6.4 Solder Coa solder coat-
with IPC-4562] Foil type, foil grade, foil thickness, bond jng shall be S 36A. Pb36B,
enhancement freatment and foil profile should be specified Pb36C, Sn63A L006.

on the master
printed board.
dance with IP
accordance wi
curement docy

3.2.5 Metal C
specified on th

drawing if critical to the function of the
Resin coated copper fsiilall be in accor-
C-CF-148. Resistive metal faihall be in

th the applicable specification and the pro-
ments.

bre The metal core substratgh
e master drawing as shown in Table

Talple 3-1 Metal Core Substrate
Material Specification A)ley\ \
Aluminum -A-250 specifie o .
Stel 88 S 655\ ?:ésp S _\3\ as specified in the procurement documentg
ecifig 15, for example).
Copper

ASTM-B-1§2 or
IPC56

Copper-Invar-Cdpper Il%\/C)?f}@\/\ h\spe}(ied> 3.2.6.7 Othe_r Other deposmons _such as
A electroless nickel, immersion gold, immersio
Copper-Moly-Copper IP}Z’-‘Q\lSZ \@s speéify}{

Other

dium, rhodium, tin, 95Sn/5Pb etc. may be

A&spéqh%q

3.2.6 Metallic
plating/coatingi
copper plating
holes, via holg
specified in Ta
use is shown

in‘Table 3-2. Final finishes selected from a) When tested as specified in IPC-TM-

those listed ir
specify plating

or solder coating which requires visual coverage and

acceptable sol
of platings and
conductor edg

copper in areas not to be soldered within the limits of

3.5.4.6.

Note: The Category of solderability testirghall be speci-

gwall be in

platinghall
nd Tygbell

tion. For Class
Aass 1.25.

bndkdll be
tion (see IPC-

bare copper,
N silver, palla-
ised provided

they are specified in the procurement docunjentation.

cified, elec-
wing crite-
by the manu-

650, Method

99.50% for either pyrophosphate or acid

) When tested as specified in IPC-TM-
2.4.18.1, at ambient temperature using

thickness except for fused tin-lead plating

derability testing per J-STD-003. Coverage
metallic coatings does not apply to vertical
es; conductor surfaces may have exposed

3.2.7 Organic Solderability Preservative (OSP)

less than
copper.

650, Method
50 - 100 pm

[0.0020 in - 0.003937 in] thick samples, the tensil
strengthshall be no less than 36,000 PSI [248 MPa]
and the elongatioshall be no less than 12%.

OSPs

fied by the user per J-STD-003; however, in the event it is are anti-tarnish and solderability protectors applied to bare

not specified the supplieshall test to Category 2 (steam
aging is not required).

order to maintain solderability of surfaces.

copper to withstand storage and assembly processes in

The coating

4
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Table 3-2 Final Finish, Surface ! Plating Coating Requirements

Finish Class 1

Class 2 Class 3

Gold (min) for edge-board connectors 0.8 um [0.00003 in]

and areas not to be soldered

0.8 um [0.00003 in] 1.25 pm [0.00004921 in]

Gold (max) on areas to be soldered 0.8 um [0.00003 in]

0.8 pum [0.00003 in] 0.8 pm [0.00003 in]

Nickel (min) for edgeboard connectors 2.0 um [0.00008 in]

2.5 um [0.00010 in] 2.5 um [0.00010 in]

Nickel (min)? barrier to prevent formation 1.0 um [0.00004 in]

of copper-tin compounds

1.3 um [0.00005 in] 1.3 um [0.00005 in]

Unfused tin-lead (min) 8.0 um [0.0003 in]

8.0 um [0.0003 in] 8.0 um [0.0003 in]

Fused tin-lead or Solder Coat

Coverage and Solderable

Coverage and Solderable Coverage and Solderable

Solder Coat over Bare Copper

Coverage and Solderable

Coverage and Solderable Coverage and Solderable

Organic Splderability Preservative Solderable

Solderable /N Solderable

Bare Copper None

None ( None

Surface and Holes

A

Copper! (min. avg.) 20 pm [0.00079 in]

20 pm [0.4007Q In]

[0.00098 in]

N
N\25
2o4m

Min. thin greas® 18 um [0.00071 in] 18 u/rvr\fO.\ObQH\iq] [0.00079 in]
Blind Vias \ Y%
Copper (nfin. avg.) 20 pm [0.00079 in] 20w Y0.08879n] \ 25 pm|[0.00098 in]
Min. thin 4rea 18 pm [0.00071 in] 18yum [0R00YL N~ 20 pm|[0.00079 in]
Low Aspect RatiO/éIind Vias\‘\ \
Copper (nfin. avg.) 12 pm [0.00047 in] | / 12 pnX([0.00047 in] 12 um|[0.00047 in]
Min. thin grea 10 [0.000/Q in]\\/ / éd\pm [(}/80040 in] 10 um|[0.00040 in]
(Quriéd ((ias \ ~
Copper (nfin. avg.) 13 piw [0.08054n] \45 ufh [0.00060 in] 15 pm|[0.00060 in]
Min. thin qrea 11/{im [0.00043 AR 13 um [0.00051 in] 13 um|[0.00051 in]

1 Copper pla:lng thickness applies to surfaces and hole walls.
2 Nickel plati in
compounds
3 For Class 3
shall be 25
4 Low Aspec
performancg characteristic;

storage,
Cesses |

requirem

anironmems act as a barrier to prevent the fgrmation of copper-tin

er plating in the hole

a_controlled depth mechanism (e.g., laser, mechanical, plasma of photo defined). All
t, shall be met.

he board. Marking
vithstanding fluxes,
cleaning solvents, soldering, cleaning and coating pro-

curement cesses encountered in later manufactpiring processes. If a
conductive marking ink is used, the|markirghall be

3.2.8 Pol When permanent  eated as a conductive element on the board.

solder req

ing confofming 340. (See requirements section 3.2.11 Hole Fill Insulation Material Elegctrical insulation

on solder] resist;3+8 material used for hole-fill for metal c¢re printed boards

3.2.9 Fusing‘Fluids and Fluxes The composition of the

shall be as specified in the procurement documentation.

fusing flu

ds and fluxes used In solder coating applications 3.2.12 Heatsink Planes, External

Thickness and materi-

shall be capable of cleaning the tin-lead plating and bare als for construction of heatsink planes and insulation mate-
copper to allow for a smooth adherent coating. The fusing rial shall be as specified in the procurement documenta-
fluid shall act as a heat transfer and distribution media to tion.

prevent damage to the bare laminate of the board.

Note: Fusing fluid compatibility should be confirmed with

3.3 Visual Examination Finished printed boardshall be
examined in accordance with the following test method.

end users’ cleanliness requirements due to the diverse inter-They shall be of uniform quality andshall conform to

actions experienced at assembly soldering.

3.2.10 Marking Inks Marking inks shall be permanent,
nonnutrient polymer inks, anghall be specified in the
procurement documentation. Marking ingsall be applied

3.3.1 through 3.3.9.

Visual examination for applicable attributebkall be con-
ducted at 1.75X (approx. 3 diopters); if the condition of a
suspected defect is not apparent, it should be verified at

5
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progressively higher magnifications (up to 40X) to confirm 3.3.3 Plating and Coating Voids in the Hole Plating and
that it is a defect. Dimensional requirements such as spac-coating voidsshall not exceed that allowed by Table 3-3.

ing or conductor width measurements require other magni-
fications and devices with reticles or scales in the instru-

Table 3-3 Plating and Coating Voids Visual Exam

ination

ment that allow accurate measurements of the specified___Materal C"”‘SS% C'ass_z Class 3
dimensions. Other magnifications may be required by con-| Copper Three voids | One void None
ificati allowed per allowed per
tract or specification. hole in not hole in not
more than more than
. . 0, 0,
3.3.1 Edges Nicks or haloing along the edge of the ﬁgé’s‘)f the ﬁcﬁ’e‘;f the
board, edge of cutouts and edges of nonplated-throught—— . . . .
hol table provided the penetration does no Finish Five voids Three voids One void
oles are acceptable provide > penetration Coating allowed per | allowed per | allowed per
eXCGEd 50% of thedrstance fronTthe cuagce o Uie rieares nole i not nole_In not Nnoie in not
conductor or 2|5 mm [0.0984 in], whichever is less. Edges TS%;G tfh?r? oj’reftth 0 2103 eft?ﬁn
shall be clean fut and without metallic burrs. Nonmetallic hole‘)SO ® /N ‘l’eo(g\e ho‘l’(g ©
burrs are acce htable asllong as they are not loose and/or dQ_ - o cass 2 oroduct, ids SR N xcede 5% of the hole
not affect fit gnd function. Panels which are scored or length. For class 1 product, xop xpeed 10% of
routed with a Qreakaway taghall meet the depanelization ;Zree:g': length, * offthe circum-
reQUirements df the assembled board. Note 2: For class oids shallnot exceed
ds shall not
) ) . . . Il beyond 90°
3.3.2 Laminatg Imperfections Measling, crazing, blis-
tering, delamirjation, and haloinghall be in accordance .
with IPC-A-60Q. d in accor-
xhibit any
3.3.2.1 Foreign Inclusions Foreign inclusionss
in accordance |with IPC-A-600 with the exception o
inclusion has rfo maximum dimension. qualification
y (as opposed
in order to

3.3.2.2 Weave

disrupted fibers

imperfection d
minimum. Refd

3.3.2.3 Scratches, Dents,

dents, and too
bridge condud
allowed in the
dielectric spac

3.3.2.4 Surfacd
vided they do
est dimension;

€ supplier (logo, etc.). The markirshall be p
the same process as used in producing the
tern, or by use of a permanent fungistatic in
3.2.11), LASER marker or by vibrating penc

r to IPC-A-600 fQ

marks are a
greater than

nently attached label. Conductive markings
do not reduce the

copper or conductive ink (see 3.2.1€hall be
as electrical elements of the circuit asdall

the electrical spacing requirements. All mar
compatible with materials and parts, legiblg
d 0.8\m [0.0031 in] in the '0”9 and in no case affect board performance. M4
brldge conduciars; or exceed 5% of the total coyer areas of lands that are to be soldered.

board area.

A-600 for legibility requirements. In addition

ity conformance

gnd to identify

roduced by

conductive pat-
or paint (see

I marking on

a metallic area provided for marking purposg¢s or a perma-

either etched
considered
hot reduce
irejgall be
for all tests,
rishgll not
Refer to IPC-
o this mark-

3.3.2.5 Color Variations in Bond Enhancement Treat-

ing, the use of bar code marking is perm
used, date codshall be formatted per the sup

issible. When
pliers discre-

ment Mottled appearance or color variation in bond tion in order to establish traceability as to when the manu-

enhancement

treatment is acceptable. Random missingfacturing operations were performed.

areas of treatmerghall not exceed 10% of the total con-

ductor surface

3.3.2.6 Pink Ring No evidence exists that pink ring

area of the affected layer.

3.3.6 Solderability Only those printed boards that

require soldering in a subsequent assembly operation

require solderability testing. Boards that do n

ot require sol-

affects functionality. The presence of pink ring may be dering do not require solderability testing and thill be
considered an indicator of process or design variation but specified on the master drawing, as in the case where
is not a cause for rejection. The focus of concern should be press-fit components are used. Boards to be used only for

the quality of the lamination bond.

surface mount do not require hole solderability testing.

6
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When required by the procurement documentation, acceler-fication. Thereshall be no evidence of any lifting or sepa-
ated aging for coating durabilitghall be in accordance ration of platings from the surface of the conductive pat-
with J-STD-003. The Category of durabilighall be speci- tern, or of the conductor from the base laminate in excess
fied on the master drawing; however, if not specified, Cat- of that allowed. Thereshall be no loose plating slivers on
egory 2shall be used. Test coupons or production boards the surface of the printed board.

to be testedhall be conditioned, if required, and evaluated

for surface and hole solderability using J-STD-003. 3.4 Board Dimensional Requirements The boardshall

When solderability testing is required, consideration should meet the dimensional requirements specified in the pro-
be given to board thickness and copper thickness. As bothcurement documents. All dimensional characteristics such
increase, the amount of time to properly wet the sides of @s board periphery, thickness, cutouts, slots, notches, and

the holes and the tops of the lands increases proportion-dge board contacts to connector key asgall be as
ately. Specified I the procurerpent documentation.

Note: Acdelerated aging (steam aging) is intended for use Automated inspectiop is-“allowed (see IPC-Al-
on coatinps of tin/lead, tin/lead solder or tin, but not other 642).
final finishes.

Xccyracy The hole
3.3.7 Plating Adhesion Printed boardshall be tested in ccurapgll be as speci-
accordange with the following procedure. The adhesion of fied i ‘ 2ment dQcumentatior]. Nodules or rough
the platingshall be tested in accordance with IPC-TM-650, plating { holeshall notfreduce the hole
Method 2.4.1, using a strip of pressure sensitive tape , {nimum limits defiped in the procure-

applied perpendicular to the circuit pattern.

Ring and Breakout (Internal) The F cou-

ay bg’ used to assess annular fing and breakout of
nal lands by external visual inspection or radiographic
) techniques. If internal annular ring breakout is
cted but the degree of breakout can not be determined,
it shall be measured by horizontal migrosection. The test
coupon or production board used for the horizontal micro-
sectionshall be taken from the affected|area and analyzed
on the suspect layer(s). Requirements| are shown in Table
3-5. Measurement for annular ring is frgm the inside of the
drilled hole to the edge of the internal land as shown in
Figure 3-1. Negative etchback is evaluated per 3.6.2.7.
Buried vias are considered to be an external layer and are
evaluated in process before multilayer Jamination.

Thereshdll be no evidence of any portion of\he p
plating of the conductor pattern foil being
shown by particles of the plating or pattern f
the tape/| If overhanging metal (slivers) byeak
adheres fo the tape, it is evid

but not of plating adhesion fail

3.3.8 Edde Board C

Solder Fihish Ex
the soldef finish and g0ld
of Table B-4. The e
may exhjbit a discglored™\Q

acceptable. (S

Internal registration may be assessefl by nondestructive

4 Qg
mﬁ@?\) Mgc'eﬁ‘a‘gd techniques such as patterns, probes and software which are
configured to provide information on amnular ring remain-

Class 1 2'5-mmJ0.0984 in 2.5 mm [0.0984 in . . .

coss 2| Vi%E \\I}R{ﬁzl _] o5 [0 04291 _] ing and pattern skew. Prior to acceptarjce of the technique,
ass ;25 mm [0. in] | 125 mm [0. in] microsectioningshall be used to verify forrelation, and a

Class 3 1.0 mm [n_n'm in] 1.0 mm [ﬂ_ﬂ’l1 in]

catibration standard made for the probe technique which
shall be used to periodically verify acceptability.

3.3.9 Workmanship Printed boardshall be processed in

such a manner as to be uniform in quality and show no 3.4.3 Annular Ring (External) The minimum external
visual evidence of dirt, foreign matter, oil, fingerprints, tin/ annular ringshall meet the requirements of Table 3-5. The
lead or solder smear transfer to the dielectric surface, flux measurement of the annular ring on external layers is from
residue and other contaminants that affect life, ability to the inside surface (within the hole) of the plated hole, or
assemble and serviceability. Visually dark appearances inunsupported hole, to the outer edge of the annular ring on
nonplated holes, which are seen when a metallic or nonme-the surface of the board. Plated-through holes identified as
tallic semiconductive coating is used, are not foreign mate- vias can have up to 90° breakout of the annular ring if it
rial and do not affect life or function. Printed boarslsall does not occur at the conductor and land intersection. (See
be free of defects in excess of those allowed in this speci- Figure 3-2A and 3-2B).
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Table 3-5 Minimum Internal and External Annular Ring

Characteristic

Class 1

Class 2

Class 3

Plated-through holes (see Fig-
ure 3-2A and 3-2B for land
breakout and conductor width
reduction at land)

180° breakout of hole from
land is allowed when visually
assessed?.

For the external lands, the
land/conductor junction is not
reduced more than 30% of
the minimum conductor width
specified on the master draw-
ing or the production master
nominal.

90° breakout of hole from land
is allowed when visually
assessed?.

For the external lands, the
land/conductor junction shall
not be reduced below the
allowable width reduction in
3.5.3.1. The conductor junction
should never be less than 50
pum [0.0020 in] or the minimum
line width, whichever is

The minimum external annular
ring shall not be less than 50
pm [0.0020 in]. The minimum

functional internal annular ring
shall not be less than 25 pm

[0.00098 in].

The minimum external annular
ring may have 20% reduction
of the minimum annular ring in
isolated areas due to defects
such as pits, dents, nicks, pin-

smaller. Ifw*.lnc7 or Qple inthe annular

ringfﬁﬁsqlated areaq.
ini r ring
n 150 pm

Unsupported ho No breakout at conductor junc- | No breakout allowed.

tion.

Bl annular
reduc-
hnnular
due to
dents,
ay in the
bd areas.

IMinimum lateral spgcing shall be maintained.

r_/\_/-\

A

(-
i
)i

% o |

Hole breakout shall not reduce the land/conductor junctior} below the
minimum conductor width specified on the master drawing.

M)

Measuremeint
of Internal
Annular Ring

P{-6012a-3-2b

Figure 3-2B  Conductor Width Reduction

3.4.4 Bow and Twist Unless otherwise spdgcified in the
procurement documentation, when designed in accordance
with 5.2.4 of IPC-2221, the printed boahpll have a
maximum bow and twist of 0.75% for boardg that use sur-
face mount components and 1.5% for all oth¢r boards. Pan-
els which contain multiple printed boards which are
assembled on the panel and later sepafatkedll be
asSESSEd T panet form.

IPC-6012a-3-1

Figure 3-1 Ann WW

//_7N

Bow, twist, or any combination thereoghall be deter-
mined by physical measurement and percentage calculation
in accordance with IPC-TM-650, Method 2.4.22.

180° o )
3.5 Conductor Definition All conductive areas on

printed boards including conductors, lands and platesl
meet the visual and dimensional requirements of the fol-
lowing sections. The conductor pattesiall be as specified

in the procurement documentation. Verification of dimen-
sional attributeshall be performed in accordance with 3.3
and IPC-A-600. AOI inspection methods are allowed (see

IPC-6012a-3-2a

Figure 3-2A  Breakout of 90° and 180°
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Table 3-6 Plated-Through Hole Integrity After Stress

Property Class 1 Class 2 Class 3

Copper voids Three voids allowed per hole. | One void allowed per speci- One void allowed per speci-
Voids in the same plane are men provided the additional men provided the additional
not allowed. No void shall be | microsection criteria of 3.6.2.2 | microsection criteria of 3.6.2.2
longer than 5% of board thick- | are met. are met.
ness. No circumferential voids
allowed.

Plating folds/inclusions? Must be enclosed Must be enclosed Must be enclosed

Burrs? and nodules? Allowed if minimum hole Allowed if minimum hole Allowed if minimum hole
diameter is met diameter met diameter met

Glass fiber protrusion Allowed. See 3.6.2.10 Allowed. See 3.6.2.10 Allowed. See 3.6.2.10

Wicking T25m [0.00492 ] maximum | 100 pim [0.00393 Th] maximum 80 pm [0.003T5 in] maximum

Innerlayer|inclusions (inclu- Allowed on only one side of None allowed None_ allowed

sions at tfle interface between | hole wall at each land location

internal lahds and through- on 20% of available lands

hole platir|g) /\

one side of hole provided it
does not extend through foil

Internal fojl cracks?® “C” cracks allowed on only None allowed @M

thickness

AN
t
oweq.

External fgil cracks® (type “A,” | “D” cracks not allowed. “A” “D” apd-B’ acléﬁﬁ) /)D and “B” crpcks not
“B” and “ID” cracks) and “B” cracks allowed. allofved. “ ratks al

allowed. “A” cifacks allowed.

Innerlayer| separation (separa-
tion at the] interface between

Barrel/Coiner cracks® (type None allowed None Allowed \/ None allowed
“E” and “K” cracks) N\ A

ne Iovv%j) None allowed
internal lapds and through-
hole platir|g)
Separatiofs along the vertical wed {gee\Figurg 3-3) provided it does not extend
edge of the external land(s) eyoqd the vextical edge of the external copper foil
Plating separation llo kneey imw Nopre allowed None allowed

. | length pm [O. in]
Hole wall dielectric/ plated cceptable frovided - dinen— Acceptable provided dimen- Acceptable prqvided dimen-
barrel sepgration /\ sidnakand platipg requir sional and plating require- sional and plafing require-
ment

rexqpet ments are met ments are mef]

Lifted lands after thernW llowed provided the finished boards meet the visual criteria of 3.3.4
stress or ffework simulatio

1Copper crack definition: Seg/Figyre\3-4
“A” crack = f\ crack in the externaNfoil
' crack =
" crack =
" crack =
' crack =
" crack =
2The minimu i i -2 must be met.

IPC-AI-642). (Infern ductors are examined during If minimum spacing is not specified, thg allowed reduction
internal layét’processing prior to multilayer lamination. in the nominal conductor spacings shgwn in the engineer-
ing—documentatiom due—toprocessisgall be 20% for
Class 3 and 30% for Class 1 and 2 (minimum product
spacing requirements as previously stated apply).

TmMoqgm s

3.5.1 Conductor Width and Thickness When not speci-

fied on the master drawing the minimum conductor width
shall be 80% of the conductor pattern supplied in the pro-
curement documentation. When not specified on the master3-5-3 Conductor Imperfections The conductive pattern

drawing, the minimum conductor thicknesall be in shall contain no cracks, splits or tears. The physical geom-
accordance with 3.6.2.11 and 3.6.2.12. etry of a conductor is defined by its width x thickness x

length. Any combination of defects specified in 3.5.3.1 and
3.5.2 Conductor Spacing The conductor spacinghall 3.5.3.2shall not reduce the equivalent cross sectional area

be within the tolerance specified on the master drawing. (width x thickness) of the conductor by more than 20% of
Minimum spacing between the conductor and the edge ofthe minimum value (minimum thickness x minimum
the boardshall be as specified on the master drawing. width) for Class 2 and 3, and 30% of the minimum value

9
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CONDUCTIVE
COATINGS

ELECTROLYTIC
COPPER

3.5.3.1 Conductor Width Reduction Allowable reduc-
tion of the minimum conductor width (specified or derived)
due to isolated defects (i.e., edge roughness, nicks,
pinholes and scratches) which exposes base matdvél

not exceed 20% of the minimum conductor width for Class
2 and 3, and 30% of the minimum conductor width for
Class 1.

3.5.3.2 Conductor Thickness Reduction Allowable
reduction of the minimum conductor thickness due to iso-

lated defects (i.e., edge roughness, nicks, pinholes, depres-
All Nt nannA ')nnu aof Hne minimum

cinonc and coratahack
Tt

AREA OF ACCEPTABLE
SEPARATION ALONG THE VERTICAL
EDGE OF THE EXTERNAL FOIL

|Pc-eo@

Figure 3-3 Sepdrations at External Foll

for Class 1. The total combination ofd
a conductorsha
tor length or 2
[0.512 in] (for

STOTTS T o STTTTCTTC SPTTtiT TTOT TAT

conductor thickness for Clag
minimum conductor thickneé

coO o7 ol

d 30% of the

Voltage

in ground or
if they do mot exceed 1.0
d there are no
1, the long-

th no more

h as nicks,
lahdll not
o of either the length or width of the land for

gl to the landshall not exceed 10% of the length or
h of the land for Class 2 or Class 3 boargls, or 20% for

"B" CRACKS
CRACK DOES NOT
COMPLETELY BREAK
PLATING (min. plating to
remain, specified in Table 3-2)

"C" CRACKS
CRACK IN
INTERNAL FOIL

"D" CRACKS
COMPLETE FRACTURE

"E" CRACKS
BARREL CRACK
IN PLATING ONLY

"F" CRACK
CORNER CRACK

IN PLATING ONLY PC-60128-3-4

Figure 3-4 Crack Definition

10
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3.5.4.3 Edge Board Connector Lands On gold or other certain properties and conditions as defined in the follow-
noble metal plated edge board connector lands, except asng paragraph(s), which are not affected by thermal stress-
noted below, the insertion or contact aszall be free of ing, may be evaluated in a test coupon(s) that has not been
cuts or scratches that expose nickel or copper, solderthermally stressed.

splashes or tin-lead plating, and nodules or metal bumps ) \yhen a supplier elects to evaluate the unstressed test
that protrude above the surface. Pits, dents or depressions coupon for the properties listed in (b), he may do so at
are acceptable if they do not exceed 0.15 mm [0.00591 in] 5y gperation following the copper plating operation. If

in their longest dimension and there are not more than 3 0 poard undergoes additional thermal excursions
per land and do not appear on more than 30% of the lands.  5p5ye the T (glass transition temperature) after copper
The imperfection limits do not apply to a band 0.15 mm plating, the unstressed test coupon being evaluated

'[0.0?h59'1 in] wide around the perimeter of the land includ- g1 a1s0 be subjected to these thermal excursions.
ing the insertion-area-

b) The properties whichra

anot affect¢d by thermal stress
‘ lusions, burrs and
igking, final coating
etchback, plating/
hce copper layer or

3.5.4.4 Dpwetting For tin, tin/lead reflowed, or solder
coated sUirfaces, dewetting on conductors, areas of solder
connectign, and ground or voltage planes is allowed to the
extent listed below:

a. Cond(yctors and planes—permitted for all classes.

b. Indivigual areas of solder connection—Class 1-15%;

'’ 3.6.1 1 ipons or produc-
Class|2—-5%; Class 3-5%. -

n accordance with

3.5.4.5 Npnwetting For tin, tin/lead reflowed or solder
coated sdirfaces, nonwetting is not permitted on any
ductive slirface where a solder connection withbe reguiy

uction boesall
be accomplished
.2 on test coupons

3.5.46 F

solderabi hree holes or vias

on areas section. The grind-
ductor suffaces for Class 3 and ing 2 rosectiehall be _

1 and Clgss 2. Coverage doet : the three holes is
tor edged. e hole.

Plated-through holeshall be examined fpr foil and plating

¢ d (after integrity at a magnification of 100X + 5p6. Referee exami-

ifled in 3.6.2. nationsshall be accomplished at a magnification of 200X

+ 5%. Each side of the holshall be examined indepen-

X e A/B coupons dently. Examination for laminate thickness, foil thickness,

uelthat\contains surface mountP'ating thickness, lay-up orientation, larpination and plating
ixed with through-hole tech- voids, and so forthshall be accomplished at magnifica-

3 equivalent to those speci- tions specified above. Plating thickngsses below 1 pm

= production boards and all other [0.00004 in]shall not be measured us|ng metallographic

techniques.

3.6 Strucftural Integri
tural inteprity req
solder flgat) evaluatio

Although [the A and
production boards
and are preferred
and vias \

nology. H
fied for tq
test couy ality conformance test circuitry
which coptain~platetsthpough holeshall be capable of  Note: When agreed by user and supplier, alternate tech-
meeting llhe requirements of this section. Structural integ- niques may be used to supplement micfosection evaluation.

; L o ! o ;
rity shall be—usedto—evatuate—test €oHpPensS—orproaucton

boards from Type 2 through Type 6 boards by microsec- 3.6.2 Requirements for Microsectioned Coupons or
tioning techniques. Characteristics not applicable to Type 2 Production Boards When examined in microsection, the
boards (i.e., requirements for innerlayer separations, inner-t€St coupons or production boareball meet the require-
layer inclusions, and inner foil cracks) are not evaluated. ments of Table 3-6 and paragraph 3.6.2.1 through 3.6.2.16.
Dimensional measurements that are only possible through
the use of microsectioning techniques are also defined in
this section. Blind and buried viashall meet the require-
ments of plated-through holes.

o for this test,

3.6.2.1 Plating Integrity Plating integrity in the plated-
through holeshall meet the requirements detailed in Table
3-6. For Class 2 and 3 product, theskall be no separa-
tion of plating layers (except as noted in Table 3-6), no
The evaluation of all properties and requiremestigll be plating cracks, and internal interconnectiostsall exhibit
performed on the thermally stressed test coupon and allno separation or contamination between plated hole wall
requirements must be met; however, per supplier election,and internal layers.

11
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Metal core or thermal planes, when used as electrically 3.6.2.5 Etchback When specified on the master draw-
functional circuitry, shall meet the above requirements ing, printed boardsshall be etched back for the lateral
when made from copper; but those made from dissimilar removal of resin and/or glass fibers from the drilled hole
metals may have small spots or pits at their junction with walls prior to plating. The etchbadhall be between 5 um
the hole wall plating. Those areas of contamination or [0.00020 in] and 80 um [0.00315 in] with a preferred depth
inclusions shall neither exceed 50% of each side of the of 13 um [0.00051 in]. Shadowing is permitted on one side
interconnection, nor occur in the interface of the copper of each land. When no etchback is specified and the board

cladding on the core and the copper plating in the hole wall manufacturer elects to use etchback, the manufacsinat

when viewed in the microsection evaluation.

3.6.2.2 Plating

coupons or boards.

Voids Class 1 productshall meet the

be qualified to perform etchback in his qualification test

Caution: Etchback greater than 50 pm [0.00197 in] may

requirements fi
Class 2 and 3
void per test c
ing criteria mu

Thereshall
coupon or
size.

a.

Thereshall
the total pri

Thereshall
of an intern

d. Circumfere

If a void is de

with Table 4-2

mine if the defe

or production

which the test
considered acq
in the microse
conforming.

br plating voids established in Table 3-6. For cause folds or voids in the pla
product, theshall be no more than one
bupon or production board, and the follow-
5t be met:

g, which
meet the required copper thickness:

production board, regardless of length or Smear removas
criteria for ptati

. - removal sha ck greater
De no plating void in excess of 5 percent of [0.00098 drill gouges W
hted wiring board thickness. smal um [0.00098

be no plating voids evident at the interface
al conductive layer and plated holeyall.
htial plating voids are not allowed:
e-Etchback Negative etchba
e requirements shown in Figure 3-

eptable; Vi
Ctions, the i

tion, but the degree of breakout can not be
shall be measured by horizontal microsec

3.6.2.3 Lamin

coupon or production board used for the ho
sectionshall be taken from the affected area
on the suspect layer(s). Requirements are

lass 1 products, voids 3-5. Measuremenshall be as shown in Figur]
ot exceed 150 pm  3-2B.

een two adjacent plated-
akall not have a combined

3.6.2.9 Lifted Lands Lifted lands are allo

hen may not

removal of

h of the hole.
acceptability

3-6). Smear
than 25 pm
hich produce
in] depth is
moval. Smear
boards.

ckhall not
6.

ilar ring, if
Il be mea-
b to Table 3-5
ds, if internal

annular ring breakout is detected in the vertical cross sec-

determined, it
ion. The test

izontal micro-

and analyzed

shown in Table
es 3-2A and

ved on the

length which ¢xéeeds these I|m|ts Cracks between two thermally stressed microsection.

uncommon condtetors—ireither—thehorizontal-or—verticat

direction shall not decrease the minimum dielectric spac-

ing.

3.6.2.4 Laminate Cracks Laminate cracks in Zone A

(Figure 3-5) are acceptable. Cracks which originate in
Zone A and extend into Zone B or are entirely in Zone B
shall not be in excess of 80 um [0.00315 in] for Class 2 or
3 products, and 150 um [0.00591 in] for Class 1 products.

3.6.2.10 Plating/Coating Thickness Based o
tion examination, or on the use of suitable e

n microsec-
lectronic mea-

suring equipment, plating/coating thicknessdsll meet

the requirements of Table 3-2, or as specifi
curement document. Measurements in the

ed in the pro-
plated-through

hole shall be reported as an average thickness per side of
the hole. Isolated thick or thin sectiosdall not be used
for averaging. Isolated areas of reduced copper thickness

Multiple cracks between two adjacent plated-through holes due to glass fiber protrusionshall meet the minimum

in the same planshall not have a combined length which

exceeds these

limits. end of the protrusion to the hole wall.

thickness requirements of Table 3-2 as measured from the

12
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No

. |The thermal zone extends 80 um [0.08 mm] beyond the ends of each |,

Laminate
evaluation
area

1

Laminate voids
(see Note 2)

Laminate
evaluation
area

- Tl

1 1 1 1
0.08 mm | | 0.08 mm | |

.0031 in] max. < <«— [0.0031 in] max. —| |<— -

(see Note 1) 1 | (see Note 1) | |

-—— Foil and Plating —— |<— Foil and Plating — Y

I evaluation area [0| 08??:? mm]npn ax evaluation area I

longest dimension

Thermal zone Thermal zone

1
I,
1

(es:

Rermal stress or rework

recession
e Note 2)

0.08 mm
.0031 in] max.
(see Note 1)

Bimulation.

IPC-6012a-3-5

Figure 3-5

Typical Microsection Evaluation Spec@n\q

P(T.H.
Coppe %
anel

-

6.2.11 Minimum Internal Layer Cop
ess If the internal conductor thickneq

foil weight, the minimum internal copy
processingshall be in accordance with
classes. When the procurement docur
minimum copper thickness for intern

\

conductorshall meet or exceed that mir

ber Foil Thick™

s is specified by a
er thickness after
Table 3-7 for all
nentation specifies a
al conductors, the
imum thickness.

lhickness The
plating) conductor
hccordance with
imentation specifies
nal conductors, the
bt or exceed that

Inter
3.6.2.12 Minimum Surface Conductor
minimum total (copper foil plus copper
thickness after processinghall be in
Distar DAL X Table 3-8. When the procurement doc
g:gzz; G a minimum copper thickness for exter
Class 3—13 ) i test coupon or production boastall me
Distanﬁ’)shall not exceed: minimum thickness.
90 um |_ 04 in]

IPC-6012a-3-6

Figure 3-6 Negative Etchback

3.6.2.13 Metal Cores The minimum lateral spacing
between adjacent conductive surfaces, nonfunctional lands
and/or plated-through holes, and the metal plahall be

If copper thickness less than the minimum specified in 100 pm [0.00394 in] (see Figure 3-7).

Table 3-2 is detected in isolated areas, it should be consid-

using samples from the same lot to determine if the defect SPacingshall be specified in the procurement documenta-

is random. If the additional test coupons or production

tion.

boards have no isolated areas of reduced copper thickness\Note: Minimum dielectric spacing may be specified to be
the product which the test coupons or production boards 30 pm [0.00118 in]; however, low profile copper foils
represent are considered acceptable; however, if reducedshould be used and the voltages employed should be taken

13
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Table 3-7 Internal Layer Foil
Thickness After Processing
Copper Faoll |\ -
Starting
Designator Weight Thickness Minimum
E 1/8 oz 5 um 3.5 um ~
[0.00020 in] [0.00014 in]
Q 1/4 oz 9 um 6.0 um
[0.00035 in] [0.00024 in]
T 3/8 oz 12 ym 8.0 pm Core
[0.00047 in] [0.00031 in]
H 1/2 oz 17 pm 12.0 pum ‘4_ Cgﬂrlg'sl\r/)lgtcaillnaq‘
0700067} {07000z 7
1 1oz 35 um 25.0 pm
[0.00138 in] [0.00098 in]
2 20z 70 pm 56.0 pm
[0.00276 in] [0.00220 in]
3 30z 105 pm 91.0 um IPC-6012a-3-7
[0.00413 in] [0.00358 in] -
4 40z 140 pm 122.0 pm q¢ing
[0.00551 in] [0.00480 in]
Above 4 oz 13 pm. or''the drawing is less than 90
[0'%%?3,1\, in] m dielectric spaging is 30 pm
minimum number of reinforcing layers may be
thickne
listed foKthat
fp”|t|3h(|§|jlnse S of Blind and Buried Vias There is no
in 7 ment for blind vias. Buried viashall|be at least
6 ith the laminating resin for Clas$ 2 and Class
Table 3-8 Extprnal Conductor Thickness\After W % ay be completely void of resin for |Class 1.
Bage Copper Foll \( 3.6)2/16 Nail Heading No evidence exists that nail head-
Starti ; ; : ; ;
Designator cight Thidﬁ:@é\/\ Mm| o affec.ts functlonghty. The presence of nai hgadmg _mfay
be considered an indicator of process or dgsign variation
E 1/8 oz 5 o 0 but i ¢ o
90\ in] m ut is not a cause for rejection.
Q 1/4 oz 3.7 Other Tests
Q% | \LO 0008
T 3/8 0z -0 pm 3.7.1 Metal Core (Horizontal Microsectioh) When
/\ \[ 7I 0.00098 in] specified, metal core printed boards which have clearance
H K x 33.0 ym between the plated-through holes and the metal shedl
900067 [0.00130 in] require a horizontal microsection prepared to view the
1 1\0\ \5\%/ 46.0 um metal core/hole fill insulation. Test coupons |or production
[0.08138in] | [0.00181 in] boardsshall have been subjected to thermal gtress in accor-
2 2% Hm 76.0 um dance with 3.6.1 prior to microsectioning. Wicking, radial
[0.00276 in] [0.00300 in] . o S )
3 \ — ——— cracks, lateral spacing or voids in the holetfill insulation
v UZ 1UJ HIII L1UT.U H.III . . H
[0.00413 in] [0.00421 in] ma_lterlal shall not_ reduce the electrical spacing between
adjacent conductive surfaces to less than 100 um [0.00394
4 4 0z 140 pm 137.0 um ) . )
[0.00551 in] [0.00539 in] in]. chk|qg and/or radial crackshall not exceed 7_5 pHm
For each succeeding ounce of copper foil, increase [0.00295 in] from the plated-through hole edge into the
minimum conductor thickness by 30.0 pum [0.00118 in] hole-fill.

3.7.2 Rework Simulation

into consideration so as not to cause breakdown betweenz 7 2.1 Through Hole Components When specified,
layers. If the minimum dielectric spacing and the number printed boards or test couposball be tested in accordance
of reinforcing layers are not specified, the minimum dielec- with IPC-TM-650, Method 2.4.36 and then microsectioned
tric spacing is 90 um [0.00354 in] and the number of rein- and examined in accordance with 3.6. Lifted lands are
forcing layers may be selected by the supplier. When the allowed.

14
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3.7.2.2 Surface Mount Components When specified,
100% surface mount boarddall be tested in accordance
with the procurement documentation.

3.7.3 Bond Strength, Unsupported Component Hole
Land The unsupported component hole larslsall be
tested in accordance with IPC-TM-650, Method 2.4.21.
The unsupported component hole lasidhll withstand 2 kg

or 35 kg/cnf, whichever is less.

Calculations of land area of the unsupported hole do not
include the area occupied by the hole.

3.8 Solds
solder res
qualificati
a solder
1 or 2, I§
board pe
The folloy

r Resist (Solder Mask) Requirements When
ist is required on printed boardshall meet the
pn/conformance requirements of IPC-SM-840. If

PC-SM-840 Class Fhall be used. For Class 3
fformance, IPC-SM-840 ClassdHall be used.
ving other conformance requirements apply:

3.8.1 Sol
manufact|
registratid

der Resist Coverage Solder resist coverage
Lring variations resulting in skips, voids, and

a. Metal
solde
these
is cor
and c

In ardg
variati
the ar|
as for

Cond

ba betwe
a test poi

If the compo-

a coi
ment.

Solde
land.
shall 1

Soldefr resist is allowed on lands for plated-through

e procurement docu-

Noe Alush with the surface of the
ation &f a solder resist defined feature
ot eXpose adjacent isolated lands or conductors.

esist performance class is not specified for Class

areas with solder resishall be of a material thal
hpatible to and of egual resistance torin i
eaning as the originally appfied solda( resis

ent, the area covered byor plistering to the following extent:

for assembly testing must be free of solder resist unless
coverage is specified.

When a land contains no plated-through holes, as in the
case of surface mount or ball grid array lands, misreg-
istration shall not cause encroachment of the solder
resist on the land or lack of solder-resist-definition in
excess of the following:

1) on surface mount lands misregistratishall not
cause encroachment of the solder resist over the
land area greater than 50 um [0.00197 in] for a pitch

=and encroachment

25 MmN 0.00098|in] for a pitch less

shall not exceed

Ider resist on the

bnductor areas pro-
d do not exhibit lift-
nce in 3.8.2.

surface mount lands
t documentation.

age between closely spaced
Rall be as required by procuremen

When design requires coverage to t
ping or lifting of solder resist alon
after fabricatiorshall not penetrate n
[0.04921 in] or 50% of the distance
ductor, whichever is less.

he board edge, chip-
g the board edge
ore than 1.25 mm
to the closest con-

The cured sol-
ss, delamination,

3.8.2 Solder Resist Cure and Adhesion
der resist coatinghall not exhibit tacking

e Class 1 does not bridge between conductors.

um size 0.25 mm
es not reduce elec-
more than 25%.

*Class 2 and 3 two per side, maxini
[0.00984 in] in longest dimension, do
trical spacing between conductors by

Rework and touch up, if required to covVer these areas with

1ol H

holes to which solder connections are to be made pro-
vided the external annular ring requirements for that
Class of products are not violated; res#tall not
encroach upon the barrel of this type of plated-through
hole. Other surfaces such as edge board connector fin
gers and surface mount landball be free of solder
resist except as specified. Solder resist is allowed in
plated-through holes and via holes into which no com-

is compatible to
and of equal resistance to soldering and cleaning as the
originally applied solder resist. When tested in accordance
with IPC-TM-650, Method 2.4.28.1, the maximum percent-
age of cured solder resist lifting from the G coupsimall

talaall lo £ doeial il
SUIUCT TToIStolldll DT Ul a TTiatclial tidl

be in accordance with Table 3-9.

3.8.3 Solder Resist Thickness Solder resist thickness is

ponent lead is soldered unless the procurement docu-not measured unless specified in the procurement docu-
ment requires that the holes be completely solder filled. ments. If a thickness measurement is required, instrumen-
Solder resist may tent or plug via holes and may be tal methods may be used or assessment may be made using
required for that purpose. Test points that are intended a microsection of the parallel conductors on the E coupon.
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Table 3-9 Solder Resist Adhesion

Maximum percentage loss allowed the master drawing.

3.9 Electrical Requirements When tested as specified in

Table 4-4, thg
requirements g

3.9.1 Dielectri
coupons or prq
of Table 3-10,
conductors, or
standing voltag
IPC-TM-650, N\
voltage shall bq
each conductg
each conduct
between cond
cally isolated ¢

Table 3-1

ctor patterns of each layer and
attern of each adjacent layer.

D Dielectric Withstanding Voltages

Class 1

Voltage

[0.00315in] or g

For spacing 80 jim

No requiremeﬁf\

reater

Voltage
For spacing lesq
80 um [0.00315

3.9.4 Moisture and Insulation Resistance (N

than
couponsshall be tested in accordance with

in]

AN
CLREN

Time

outlined below. The test coupashall not exhi

No reticement,

3.9.2 Electrica
Boardsshall be

3.9.2.1 Continit

boardsshall be

face imperfections in excess of that allowed
lation resistanceshall meet the minimum r
shown in Table 3-11 (at 500 volts DC). N
flush boardsshall have a minimum requireme
for all classes. Insulation resistance requin

fati Resistance
ith APC-ET-652.

In

s and qualification test

outlined below.

Therahall circuits whose resistance Section (see 3.11.9).

terns shall meet the resistance requirements specified on

Surface Class 1 Class 2 Class 3 . .
3.9.2.2 Insulation Resistance Printed Boards or qualifi-
Bare Copper 10 5 0 . . .
Goid or Nickel " I : cation test boardshall be tested in accordance with the
o or '_C € following procedure. The insulation resistance between
Base Laminate 10 5 0 conductorsshall meet the values established in IPC-ET-
Melting Metals 50 25 10 652.
(Tin-lead plating,
fused tin-lead, and The voltage applied between networks must be high
bright acid-tin)

enough to provide sufficient current resolution for the mea-
surement. At the same time, it must be low enough to pre-

which could

printed boardshall meet the electrical W networks _

etailed in the following paragraphs. induce defects within the pr _ ] al testmg, the
voltage shall be 200 voltg’mini be applied

L Withstanding Voltage Applicable test for a minimum of fiy€ tomated test

duction boardsall meet the requirements eqU|pment is used, th eqt volabell

without flashover, or breakdown between be tYVICG the magimun board. If the

conductors and lands. The dielectric with- MaXIMuMis . pe 40 volis

e testhall be performed in accordance with minimum.

Nethod 2.5.7. The dielectric withstanding L tal Sub-

b applied between all common portions of rdance with

r pattern and adjacent common port_lons of 0\ excebt Its (DDl

and the metal-
uctor/land area
ninum foil).

0 volts (DC)
he metal core
pctric break-

MIR) Test

he procedure
bit subsur-

in 3.3.2. Insu-
bquirements
bncomponent
nt of 50M
ements in the
bl requirement

exceeds the leues established in IPC-ET-652. Specialized Table 3-11 Insulation Resistance

CirCUitry ConSiSLing of :unU rosS-of Vetry-1atow \.,IU||duutU|o, Class 1 Class 2 Class 3

or short runs of very large conductors may increase or A od Mainti 500 MO 500 MO

decrease these values. The acceptability criteria for these S receve el:(':?riig

specialized conductors must be specified in the procure- function

ment documentation. After exposure Maintain 100 MQ 500 MQ
to moisture electrical

A currentshall be passed through each conductor or group function

of interconnect

ed conductors by applying electrodes on the

terminals at each end of the conductor or group of conduc- The moisture and insulation resistance for printed boards

tors. The current passed through the conducstval not

shall be performed in accordance with |

PC-TM-650,

exceed that specified in IPC-2221 for the smallest conduc- Method 2.6.3. Conformal coating in accordance with IPC-

tor in the circuit. For qualification, the test curresitall

CC-830shall be applied to the external conductors prior to

not exceed one ampere. Boards with designed resistive pat-chamber exposure. Final measuremestiall be made at
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room temperature within two hours after removal from the 3.11.2 Organic Contamination Noncoated printed
test chamber. All layers have a 100 + 10 volts DC polariz- boardsshall be tested in accordance with the procedure
ing voltage applied during chamber exposure. Mealing of outlined below. Any positive identification of organic con-
the conformal coatinghall not extend more than 3 mm  taminationshall constitute a failure.

[0.12 in] from the edge of the test coupon or production

The printed boarahall be tested in accordance with IPC-
board.

TM-650, Methods 2.3.38 or 2.3.39. The first is a qualitative
method in which very pure acetonitrile is dripped across
the test coupon or production board and collected on a
microscope slide. It is dried and compared with a slide
having dried, uncontaminated acetonitrile on it for visual
310 Cleanliness _Printed hoardshall he tested in accar- ___€vidence of organic residue. If evidence of organic con-

dance with IPC-TM-650, Method 2.3.25 paragraph 4.0 tamination is detected by-this test, Met:}lod 2.3.39 is used to

3.9.4.1 Dielectric Withstanding Voltage After MIR A
dielectric withstanding voltage teshall be performed after
moisture and insulation resistance in accordance with 3.9.1.

Resistange of Solvent Extract Method. Equivalent methods determine the nature of the contaptinant by the use of infra-
may be Used in lieu of the method specified; however it "®d Spectrophotometric anatysis lising fhe Multiple Internal
shall be {lemonstrated to have equal or better sensitivity Reflectance (MIR
and employ solvents with the ability to dissolve flux resi-

due or other contaminants as does the solution presentlys'emétiv
specified,

boards or repre-
not support fun-
e specimesl(s)l

50, Method 2.6.1.
3.10.1 Cleanliness Prior to Solder Resist Application

When a printed board requires a permanent solder resistz 112y vibrafi production board
coating, the uncoated boardkall be within the allowable wing the vibration
limits of ipnic and other contaminants prior tg\the appti bow or twist in
tion of sojder resist coating. g testing.

When noncoated printed boards are tested per 3.0, cycling and reso-
contamingtion leveshall not be greater than the board mounted
of 1.56 pg/cm of sodium chloride. n accordance with

. PC-TM-650, Method 2.6.9.
3.10.2 Cleanliness After Sq

native Syrface Coating

printed Hoardsshall ke te
requirements in thur

3.10.3 Cleanliness of

d Cycling test—Fhe cycling testshall consjst of one sweep

t the from 20 to 2000 Hz performed in 16 mfnutes. Input accel-
eration over the 20 to 2000 Hz frequgncy rarghall be
maintained to 15 Gs.

de Treat-

Resonance dwellFest coupons or prodiiction boarsisall

ment Prid inner layers . ; )

shall be tested per 34 Rieetthe requirements of thepe subjected to. a 30 minute resonande dwell with 25 Gs

procurement ddcumentii input or a maximum of 100 Gs outpyt measurled at the
geometric center of the test coupon dr production board.

3.11 SpefiahReqn hen specified in the pro- The test coupons or production boattall be restrained

from movement by fixturing on all four [sides.

curementfdocu some or all of the special require-
(3.1&hall apply. A notation in
the procyrement documentation will designate which are

required.

3.11.5 Mechanical Shock The test bodrdshall pass the
circuitry test in 3.9.2 after being subjected to mechanical
shock testing as follows.

3.11.1 Outgassing Printed boardsshall be tested in ~ The mechanical shock teshall be performed in accor-
accordance with the procedure outlined below. The degreedance with IPC-TM-650, Method 2.6.5. The boastsall

of outgassingshall not result in a total mass loss of more be subjected three times to a shock pulse of 100 Gs with a
than 0.1%. duration of 6.5 milliseconds in each of the three principal

) planes. The test coupons or production boastiall be
Mass lossshall be determined on test coupons or produc- regrained from movement by fixturing on all four edges.
tion boards of representative substrates when tested per

IPC-TM-650, Method 2.6.4. Test substratekall be 3.11.6 Impedance Testing Requirements for impedance

approximately 1 crin volume. The substrateshall be shall be specified on the master drawing. Impedance test-
placed in a vacuum chamber capable of achigvirx 103 ing may be performed on a test coupon or a designated cir-
Pa [5 x 10° mm Hg or torr] for 24 hours. cuit in the production board. Time Domain Reflectometers
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(TDR) are used for electrical testing, but for large imped- removal of residual plating materials or extraneous copper
ance tolerances, mechanical measurements from a microwill be permitted for all products when such action does
section utilizing a special test coupon can be used to calcu-not affect the functional integrity of the board.

late and verify

impedance values. (See IPC-2221 for the

equations for calculating impedance from the test coupon 4 QUALITY ASSURANCE PROVISIONS
and IPC-TM-650, Method 2.5.5.7 for the test method using

the TDR technique.)

3.11.7 Coefficient of Thermal Expansion (CTE)

4.1 General

General Quality Assurance Provisions are

specified in IPC-6011 and each sectional specification. The

When

requirements specific to Rigid Boards are contained in this

boards that have metal cores or reinforcements with a SPecification and include the Qualification Testing, Accep-
requirement to constrain the thermal expansion in the pla- tance Testing and Frequency Quality Conformance Testing.

nar directions,
be within + 2
specified on th
be by the strai
650, Method 2
other methods

3.11.8 Therma
test couponsh
650, Method 2
more shall be
the boards or
Table 3-6 and

For polytetrafl
board or test ¢
of 3.9.2 at roo
microsectionin

3.11.9 Surface
Test couponsh
dure outlined |
less than that

Test coupons d
50 £ 5°C [122
of 24 hours. A
shall be perfor

perature measyr

2.6.3.

3.12 Repair H
upon between

the Coefficient of Thermal Expansizirall

pm/°C for the CTE and temperature range 4-1:1 Qualification Qualificajio
e procurement documentation. Tesshma| user and supplier (see IPC<§011).
gauge method in accordance with IPC-TM- €Onsist of preproduction.sampl
4.41.2. If agreed upon by user and supplier, c0UPONS (see IPC-6QIIN\TRaL &
of determining the CTE may be used. equipment and p

Shock When specified, printed boards or

all be tested in accordance with IPC-TM-
.6.7.2. An increase in resistance of 10% or

Y as follows:

) is required. X
3 Master Drawing IPC-100103,

Insulation Resi Phototool IPC-A-47

all be tested in

elow. The ifisulation resistargie
Ehown in % 1N

resistance test
ambient tem- 4-2 Acceptance Tests Use the C=0 San

-TM-650, Method specified in Table 4-2 when “Sample” is indig
4-3. Acceptance testinghall be performed as|
Table 4-3 to the requirements of this specific
epajr-of bare poardshall be as agreed 6011 using either test coupons and/or prog
the' usér and stpplier for each set of procure-The test coupons are described in IPC-222

Note: IPC-100002 is the universal drilling and
ter drawing.

Lipon by the

ification should

sample or test
l by the same
he production
may consist of
imilar product
ns.

bupons may

are available

pe (see 1.3.2) the master drawing and

| profile mas-

ample used for
ns.

hpling Plan
ated in Table
specified in
Ation and IPC-
uction boards.
1 and indicate

ment docume

tatidn (See IPC-7721) purpose of coupon and its frequency on a

manufacturing

3.12.1 Circuit

panel.
Repairs When agreed on between user

and supplier, circuit repairs on Classes 1, 2, and 3 will be 4.2.1 C=0 Sampling Plan The C=0 Sampling Plan pro-
permitted. As a guideline, there should be no more than vides greater or equal protection for the Lot Tolerance Per-

two circuit repairs for each 0.097wr less of layer area per

cent Defective (L.T.P.D.) protection at the 0.10 “consumer

side. Circuit repairs on any impedance controlled circuits risk” level. The Index Values at the top of each sample size

shall not violate the impedance requirement asidhll have

the agreement

the minimum electrical spacing requirements.

3.13 Rework Rework is permitted for all Classes. The

touch-up of su

column associates to the A.Q.L. level. Fo

of the user. Circuit repaisll not violate
to the requirements. Disposition of rejected

r a lot to be

accepted, all samples (shown in Table 4sBall conform

Istsall be

fully documented. Contact the American Society for Qual-

rface imperfections in the base material or (H0862).

ity Control for more information on sampling plans
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Table 4-1 Qualification Test Coupons

Test Type 1 Types 2,3,5 Types 4,6 Board
Visual (5) All All All X
Solderability
Surface (5) M2,M5
Hole (5) S1,S6 S1,S6
Dimensional (5) All All All X
Physical
Plating Adhesion (5) N1,N4,N5 N1,N4,N5 N1,N4,N5
Bond Strength A2,A3,A6 A2,A3,A6 A1,A3,A6
Construction Integrity Al,A4 A5 Design Req.
PTH Prior to Stress Al1,A4,A5 Design Req.
Additiorfal Dimensions
PTH After|Stress
Therma| Stress B1,B4,B5 Degign Rel
Horizontal micro (Metal Core) Al1,B4,B5 ,B4,B
Rework|Simulation B2,B3,B6 Design Re
Electrical Requirements
DWV E1,E4,E5 E1,E4,E5 ,
Continulty D1,D4,D5 D1,D4,D5 Design
Insulatign Resistance E2,E3,E6 E2,E3,E6/\ 3,
Environmgntal \/
Therma| Shock D2,D3,D6 D2 p3,D6 esign Req.
Cleanlirfess (5) N X
Special Rg¢quirements (6) \) N
Outgasging X
Organic| Contamination Q X
Fungus X
Vibratiop Q X
Mechanjical Shock
Impedance J
Thermal| Expansion C&Q)
Note 5 - Not fechnology dependent. Q)
Note 6 - Addifional test coupons required, td\be agreed upon betye! er and ufacturer.
N
Tabte 4-2 sr%vp g (Sample Size for Specific Index Value*)
/\blasQ 1’_\30:\ Class 2 Class 3
Lot Sfze 260\ o \J 65y 1.5% 2.5+ 4.0* 0.10* 1.0* 25+ 4.0*
1-8 N5\ N8N e 5 3 o o 5 3
9-15 NGO 2 8 5 3 o 13 5 3
16-25 5\ 3 3 5 3 o 13 5 3
2650 [\ ] )5 5 8 5 5 - 13 5 5
51-90 \ 7\ 6 5 8 7 6 w 13 7 6
91-150 TN | 7 6 12 1 7 125 13 1 7
151280 | {7 | 13 10 7 19 13 10 125 20 3 10
281-500 S 16 1t 9 2t 16 1t 125 29 16 1
501-1200 19 15 11 27 19 15 125 34 19 15
1201-3200 23 18 13 35 23 18 125 42 23 18
3201-10,000 29 22 15 38 29 22 192 50 29 22
10,001-35,000 35 29 15 46 35 29 294 60 35 29

*Index Value is associated to the A.Q.L. value. If a particular product is determined to be “critical” by the user and a smaller index value is required, the user
shall designate the requirement in the procurement document and should state the “critical” requirement on the master drawing.
**Denotes inspect entire lot.
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Table 4-3 Acceptance Testing and Frequency
Require- Sample Test Frequency
ment and Test
Method | Production Coupon
Inspection Section Board by Board Class 1 * Class 2* Class 3*
Material 3.2.1- Manufacturer’s Certification Verifiable
3.2.12 certificate of
compliance or
SPC program
Visual
Edges of board 331 X Sample (4.0) Sample (2.5) Sample (2.5) Per board
Laminate 332 X Sample (4.0) Sample (2.5) Sample (2.5) Per board
imperfections N
Voids in plated || 3.3.3 X Sample (4.0) Sample (2.5) Saaiple (1.0) ()Q Per panel
hole R (N
Lifted lands 3.3.4 X Sample (6.5) sample (4.0) | Saruple MO | \P¢r board
Marking and 335 X Coupons Sample (6.5) Sample (4.0) Samphe ( , Pér board
traceability and
board R
Workmanship 3.3.9 X Sample (6.5) Sampl‘é\@.O) mele\glﬂ) Pér board
Solderabilty NN\
Surface/Hole 3.3.6 Cand A | Sample (4.0) | /Sam’p&g (2%‘1’\ S@nple (2.5) | Pér panel
Dlmensmn,ar\\ ) / A
Board 3.4 X (6.5 Sa @ > Sample (4.0) Per board
dimensional R )\/
Hole pattern 341 X Sample (6. N mple Sample (4.0) Mirlllimum 10
accuracy N evalliations per
-~ \ board
Annular ring 3.4.2 N~ Séﬁple (1.5) Sample (1.0) Per panel
and breakout ype 3-6 only Type 3-6 only (4 foupons)
(internal) N
Annular ring 343 X Sample (4.0) Sample (4.0) Per panel
(external)
Bow & twist 3.4.4 \)!2 \ %\Sarﬂe })/5) Sample (4.0) Sample (4.0) Pér board
Solder resist 3.8- N M (6.5) Sample (4.0) Sample (4.0) Pér board
coverage 38.1 /\ -
Plating/coating || 3.6.2.10 X @S Sample (6.5) Sample (4.0) Sample (2.5) Per panel
thickness (D
(electronic) A
< \/N\ \ Conductor Width
Internal 3.5 ( Sample (4.0) Sample (2.5) Sample (2.5) Pef internal
N pahel layer
External }.;(y\ X Sample (4.0) Sample (2.5) Sample (2.5) Per panel
\\</ Conductor Spacing
Internal 35.2 X Sample (4.0) Sample (2.5) Sample (2.5) Per internal
panel layer
(minimum 5
per layer set)
External 35.2 X Sample (4.0) Sample (2.5) Sample (2.5) Per board
Conductive Surfaces (Surface Only)
Edge board 3.38 X Sample (6.5) Sample (4.0) Sample (2.5) Per panel
contact,
junction of gold
plate to solder
finish
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Require- Sample Test Frequency
ment and Test
Method | Production Coupon
Inspection Section Board by Board Class 1 * Class 2* Class 3*
Nicks, dents, 3541 X Sample (6.5) Sample (4.0) Sample (2.5) Per board
pinholes
Dewetting/ 35.4.4 X Sample (6.5) Sample (4.0) Sample (2.5) Per board
nonwetting 3.5.45
3.5.4.6
Edge board 3543 X Sample (6.5) Sample (4.0) Sample (2.5) Per board
connector
Surface mount 3.5.4.2 X Sample (6.5) Sample (4.0) Sample (2.5) Minimum 10
evaluations per
(\ X N panel
Physical ( N aN (ﬁ&)
Plating 3.3.7 X C Sample (6.5) Sample (4.0 S 21'.0) Per panel
adhesion ) (1 coupon)
Solder resist 3.8 G Sample (6.5) Samp! (4h}\c ' san ple (4.0) Per panel
cure & 3.8.2 (1 coupon)
adhesion /\ .\&b
Structural Integrity After Stress Types%@WoWﬁX
Plating integrity | 3.6.2.1 AorB Sample (2.5) Sa Sample (0.1) Per panel
(7 A\ (1 coupon)
Laminate 3.6.2.3 AorB Sample (2.5) M S le (1 Sample (0.1) Per panel
integrity Q (1 coupon)
Etchback/ 3.6.25 AorB SampleN2.5) Q Sample/(1.5) Sample (0.1) Per panel
negative 3.6.2.7 \\ (1 coupon)
etchback
Annular ring 3.6.2.8 AorB Sample,(2;5) \/Sample (1.5) Sample (0.1) Per panel
(internal) /\ /7Y (1 coupon)
Lifted landp 3.6.2.9 Xbr B le (2.5 Sample (1.5) Sample (0.1) Per panel
’\ (AN (1 coupon)
Hole plating 3.6.2. or B\ N\ Sample (2.5) Sample (1.5) Sample (0.1) Per panel
thickness N \K (1 coupon)
Surface plating | 3.6.2.1 A\Kﬁnﬁ\}ample (2.5) Sample (1.5) Sample (0.1) Per panel
and conduftor | 3.6.2.1 (1 coupon)
thickness ANE
Conductor AorB Sample (2.5) Sample (1.5) Sample (0.1) Per panel
thickness (1 coupon)
(internal)
Metal core| AorB Sample (2.5) Sample (1.5) Sample (0.1) Per panel
spacing (1 coupon)
Dielectric AorB Sample (2.5) Sample (1.5) Sample (0.1) Per panel
thickness (1 coupon)
Resin fill of AorB Sample (6.5) Sample (4.0) Sample (4.0) Per panel
blind/buried
vias
Structural Integrity After Stress Type 2 (Microsection)
Plating integrity | 3.6.2.1 AorB Sample (6.5) Sample (4.0) Sample (2.5) Per panel
Laminate 3.6.2.3 AorB Sample (6.5) Sample (4.0) Sample (2.5) Per panel
integrity
Lifted lands 3.6.2.9 AorB Sample (6.5) Sample (4.0) Sample (2.5) Per panel
Hole Plating 3.6.2.10 AorB Sample (6.5) Sample (4.0) Sample (2.5) Per panel
thickness
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